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SCBKO5FF 4-248 SC3AS2F 5-268 SC3BJ10FF 5-288
SCBK10FF 4-248 SC3AS4F 5-268 SC3BJ15FF 5-288
SCBK15FF 4-248 SC3ASO5FF 5-270 SC3BKO5 5-290
SET061203 4-250 SC3AS10FF 5-270 SC3BK1 5-290
SET061219 4-250 SC3AS15FF 5-270 SC3BK2 5-290
SET061212 4-250 SC3BA05 5-272 SC3BK4 5-290
SET061204 4-250 SC3BA1 5-272 SC3BK6 5-290
SET061211 4-250 SC3BA2 5-272 SC3BKO5F 5-292
SET121203 4-254 SC3BA4 5-272 SC3BK1F 5-292
SET121219 4-254 SC3BA6 5-272 SC3BK2F 5-292
SET121212 4-254 SC3BAO5F 5-274 SC3BK4F 5-292
SET121204 4-254 SC3BA1F 5-274 SC3BKO5FF 5-294
SET121211 4-254 SC3BA2F 5-274 SC3BK10FF 5-294
S3BRO5 5-260 SC3BA4F 5-274 SC3BK15FF 5-294
S3BR1 5-260 SC3BAO5FF 5-276 SC6BA2 5-296
S3BR2 5-260 SC3BA10FF 5-276 SC6BA4 5-296
S3BR4 5-260 SC3BA15FF 5-276 SC6BA6 5-296
S3BR6 5-260 SC3BHO5 5-278 SC6BAS 5-296
S3BR8 5-260 SC3BH1 5-278 SET111403 5-299
S3BR10 5-260 SC3BH2 5-278 SET111419 5-299
S3BR15 5-260 SC3BH4 5-278 SET111412 5-299
S3BR20 5-260 SC3BH6 5-278 SET111404 5-299
S3BR25 5-260 SC3BHO5F 5-280 SET111411 5-299
S3BR30 5-260 SC3BH1F 5-280 S1KW16KA-1 6-304
S3BRO5F 5-262 SC3BH2F 5-280 S1KW32KA-2 6-304
S3BR1F 5-262 SC3BH4F 5-280 S1KW48KA-3 6-304
S3BR2F 5-262 SC3BHO5FF 5-282 S1KW64KA-4 6-304
S3BR4F 5-262 SC3BH10FF 5-282 S1KWS8O0KA-5 6-304
S3BR6F 5-262 SC3BH15FF 5-282 S1KWO6KA-6 6-304
S3BR25F 5-262 SC3BJO5 5-284 S2HVM2.5 6-306
S3BRO5FF 5-264 SC3BJ1 5-284 S2HVM5 6-306
S3BR10FF 5-264 SC3BJ2 5-284 S2HVM7.5 6-306
S3BR15FF 5-264 SC3BJ4 5-284 S2HVM10 6-306
SC3AS05 5-266 SC3BJ6 5-284 S2HVM12.5 6-306
SC3AS1 5-266 SC3BJO5F 5-286 S2HVM15 6-306
SC3AS2 5-266 SC3BJ1F 5-286 S2HVM2.5F 6-308
SC3AS4 5-266 SC3BJ2F 5-286 S2HVM5F 6-308
SC3AS6 5-266 SC3BJ4F 5-286 S2HVM7.5F 6-308
SC3ASO5F 5-268 SC3BJ6F 5-286 S3HVM2.5F 6-308
SC3AS1F 5-268 SC3BJO5FF 5-288 S3HVM5F 6-308
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SHVS10F
SLF2500
SLF5000
SLF10000
SLF15000
S1KW8C-1D
S1KW16C-2D
S1KW24C-3D
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S1KW48C-6N 7-370 S4KWSC-4P 7-375 SCDAR1 7-383
S1KW8C-1P 7-370 S4KW10C-5P 7-375 SCDAR2 7-383
S1KW16C-2P 7-370 S4KW12C-6P 7-375 SCDAR4 7-383
S1KW24C-3P 7-370 SCDAO5 7-377 SCDARG 7-383
S1KW32C-4P 7-370 SCDA1 7-377 SCDARS 7-383
S1KW40C-5P 7-370 SCDA2 7-377 SCDAR10 7-383
S1KW48C-6P 7-370 SCDA4 7-377 SCNARO5 7-383
S2KW4C-1D 7-373 SCDA6 7-377 SCNAR1 7-383
S2KWS8C-2D 7-373 SCNAO5 7-377 SCNAR2 7-383
S2Kw12C-3D 7-373 SCNA1 7-377 SCNAR4 7-383
S2KW16C-4D 7-373 SCNA2 7-377 SCNARG 7-383
S2KW20C-5D 7-373 SCNA4 7-377 SCNARS 7-383
S2KW24C-6D 7-373 SCNA6 7-377 SCNAR10 7-383
S2KW4C-1N 7-373 SCPAO5 7-377 SCPDARO5 7-383
S2KWS8C-2N 7-373 SCPA1 7-377 SCPAR1 7-383
S2KW12C-3N 7-373 SCPA2 7-377 SCPAR2 7-383
S2KW16C-4N 7-373 SCPA4 7-377 SCPAR4 7-383
S2KW20C-5N 7-373 SCPA6 7-377 SCPAR6 7-383
S2KW24C-6N 7-373 SCDAO5F 7-379 SCPAR8 7-383
S2KW4C-1P 7-373 SCDA1F 7-379 SCPAR10 7-383
S2KW8C-2P 7-373 SCDA2F 7-379 SCDARO5SF 7-385
S2Kw12C-3P 7-373 SCDA4F 7-379 SCDAR1F 7-385
S2KW16C-4P 7-373 SCNAOS5F 7-379 SCDAR2F 7-385
S2KW20C-5P 7-373 SCNA1F 7-379 SCDAR4F 7-385
S2KW24C-6P 7-373 SCNA2F 7-379 SCNARO5SF 7-385
S4KW2C-1D 7-375 SCNA4F 7-379 SCNAR1F 7-385
S4KW4C-2D 7-375 SCPAO5SF 7-379 SCNAR2F 7-385
S4KW6C-3D 7-375 SCPA1F 7-379 SCNAR4F 7-385
S4KW8C-4D 7-375 SCPA2F 7-379 SCPDARO5SF 7-385
S4KW10C-5D 7-375 SCPA4F 7-379 SCPAR1F 7-385
S4KW12C-6D 7-375 SCDAO5FF 7-381 SCPAR2F 7-385
S4KW2C-1N 7-375 SCDA10FF 7-381 SCPAR4F 7-385
S4KW4C-2N 7-375 SCDA15FF 7-381 SCDARO5SFF 7-387
S4KW6C-3N 7-375 SCNAO5SFF 7-381 SCDAR10FF 7-387
S4KW8C-4N 7-375 SCNA10FF 7-381 SCDAR15FF 7-387
S4KW10C-5N 7-375 SCNA15FF 7-381 SCNAROSFF 7-387
S4KW12C-6N 7-375 SCPAO5SFF 7-381 SCNAR1OFF 7-387
S4KW2C-1P 7-375 SCPA10FF 7-381 SCNAR15FF 7-387
S4KW4C-2P 7-375 SCPA15FF 7-381 SCPAROSFF 7-387
S4KW6C-3P 7-375 SCDARO5 7-383 SCPAR10OFF 7-387
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SCPAR15FF 7-387 SCPNN5 7-395 1N6115 8-406
SCDAS05 7-389 SCPNN10 7-395 1N6116 8-406
SCDAS1 7-389 SCPNN15 7-395 1N6117 8-406
SCDAS2 7-389 SCPNP5 7-395 1N6118 8-406
SCDAS4 7-389 SCPNP10 7-395 1N6119 8-406
SCDAS6 7-389 SCPNP15 7-395 1N6120 8-406
SCNASO05 7-389 SDHD7.5K 7-397 1N6121 8-406
SCNAS1 7-389 SDHD15K 7-397 1N6122 8-406
SCNAS2 7-389 SDHN7.5K 7-397 1N6123 8-406
SCNAS4 7-389 SDHN15K 7-397 1N6124 8-406
SCNAS6 7-389 SDHP7.5K 7-397 1N6125 8-406
SCPASO5 7-389 SDHP15K 7-397 1N6126 8-406
SCPAS1 7-389 SET030603 7-399 1N6127 8-406
SCPAS2 7-389 SET030619 7-399 1N6128 8-406
SCPAS4 7-389 SET030612 7-399 1N6129 8-406
SCPAS6 7-389 SET030604 7-399 1N6130 8-406
SCDASO5F 7-391 SET030611 7-399 1N6131 8-406
SCDAS1F 7-391 SET030803 7-399 1N6132 8-406
SCDAS2F 7-391 SET030819 7-399 1N6133 8-406
SCDAS4F 7-391 SET030812 7-399 1N6134 8-406
SCNASO5F 7-391 SET030804 7-399 1N6135 8-406
SCNAS1F 7-391 SET030811 7-399 1N6136 8-406
SCNAS2F 7-391 SET031003 7-399 1N6137 8-406
SCNAS4F 7-391 SET031019 7-399 1IN6102A 8-409
SCPASO5F 7-391 SET031012 7-399 1IN6103A 8-409
SCPAS1F 7-391 SET031004 7-399 1IN6104A 8-409
SCPAS2F 7-391 SET031011 7-399 1N6105A 8-409
SCPAS4F 7-391 1N6102 8-406 1N6106A 8-409
SCDASO5FF 7-393 1N6103 8-406 IN6107A 8-409
SCDAS10FF 7-393 1N6104 8-406 1N6108A 8-409
SCDAS15FF 7-393 1N6105 8-406 1IN6109A 8-409
SCNASO5FF 7-393 1N6106 8-406 1N6110A 8-409
SCNAS10FF 7-393 1N6107 8-406 IN6111A 8-409
SCNAS15FF 7-393 1N6108 8-406 IN6112A 8-409
SCPASO5FF 7-393 1N6109 8-406 IN6113A 8-409
SCPAS10FF 7-393 1N6110 8-406 IN6114A 8-409
SCPAS15FF 7-393 1N6111 8-406 IN6115A 8-409
SCPND5 7-395 1N6112 8-406 1IN6116A 8-409
SCPND10 7-395 1N6113 8-406 IN6117A 8-409
SCPND15 7-395 1N6114 8-406 IN6118A 8-409
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PART NUMBER INDEX

PART No PAGE No PART No PAGE No PART No PAGE No
1N6119A 8-409 1N6123US 8-411 1N6128AUS 8-414
1N6120A 8-409 1N6124US 8-411 1IN6129AUS 8-414
1N6121A 8-409 1N6125US 8-411 1N6130AUS 8-414
1IN6122A 8-409 1N6126US 8-411 IN6131AUS 8-414
1N6123A 8-409 1N6127US 8-411 1N6132AUS 8-414
IN6124A 8-409 1N6128US 8-411 1N6133AUS 8-414
1N6125A 8-409 1N6129US 8-411 1N6134AUS 8-414
1IN6126A 8-409 1N6130US 8-411 1N6135AUS 8-414
1IN6127A 8-409 1N6131US 8-411 1N6136AUS 8-414
1IN6128A 8-409 1N6132US 8-411 IN6137AUS 8-414
1N6129A 8-409 1N6133US 8-411 1N6138 8-417
1N6130A 8-409 1N6134US 8-411 1N6139 8-417
1N6131A 8-409 1N6135US 8-411 1N6140 8-417
IN6132A 8-409 1N6136US 8-411 1N6141 8-417
1N6133A 8-409 1N6137US 8-411 1N6142 8-417
IN6134A 8-409 1N6103AUS 8-414 1N6143 8-417
1N6135A 8-409 1N6104AUS 8-414 1N6144 8-417
1IN6136A 8-409 1N6105AUS 8-414 1N6145 8-417
IN6137A 8-409 1N6106AUS 8-414 1N6146 8-417
1N6102US 8-411 1N6107AUS 8-414 1N6147 8-417
1N6103US 8-411 1N6108AUS 8-414 1N6148 8-417
1N6104US 8-411 1N6109AUS 8-414 1N6149 8-417
1IN6105US 8-411 1N6110AUS 8-414 1N6150 8-417
1N6106US 8-411 IN6111AUS 8-414 1N6151 8-417
1IN6107US 8-411 1N6112AUS 8-414 1N6152 8-417
1N6108US 8-411 1N6113AUS 8-414 1N6153 8-417
1IN6109US 8-411 1N6114AUS 8-414 1N6154 8-417
1N6110US 8-411 1N6115AUS 8-414 1N6155 8-417
1IN6111US 8-411 1N6116AUS 8-414 1N6156 8-417
1IN6112US 8-411 IN6117AUS 8-414 1N6157 8-417
1N6113US 8-411 1N6118AUS 8-414 1N6158 8-417
1N6114US 8-411 1N6119AUS 8-414 1N6159 8-417
1N6115US 8-411 1N6120AUS 8-414 1N6160 8-417
1N6116US 8-411 1N6121AUS 8-414 1N6161 8-417
1IN6117US 8-411 1N6122AUS 8-414 1N6162 8-417
1N6118US 8-411 1N6123AUS 8-414 1N6163 8-417
1IN6119US 8-411 1N6124AUS 8-414 1N6164 8-417
1N6120US 8-411 1N6125AUS 8-414 1N6165 8-417
1IN6121US 8-411 1N6126AUS 8-414 1N6166 8-417
1N6122US 8-411 1N6127AUS 8-414 1N6167 8-417
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PART NUMBER INDEX

PART No PAGE No PART No PAGE No PART No PAGE No
1N6168 8-417 1N6172A 8-422 1N6141AUS 8-427
1N6169 8-417 IN6173A 8-422 1IN6142AUS 8-427
1N6170 8-417 1N6138US 8-424 1N6143AUS 8-427
IN6171 8-417 1N6139US 8-424 1N6144AUS 8-427
1N6172 8-417 1N6140US 8-424 1N6145AUS 8-427
1N6173 8-417 1N6141US 8-424 1N6146AUS 8-427
1N6138A 8-422 1N6142US 8-424 1N6147AUS 8-427
IN6139A 8-422 1N6143US 8-424 1IN6148AUS 8-427
1N6140A 8-422 1N6144US 8-424 1N6149AUS 8-427
IN6141A 8-422 1N6145US 8-424 1N6150AUS 8-427
1N6142A 8-422 1N6146US 8-424 1N6151AUS 8-427
1IN6143A 8-422 1N6147US 8-424 1IN6152AUS 8-427
1N6144A 8-422 1N6148US 8-424 1N6153AUS 8-427
1IN6145A 8-422 1N6149US 8-424 1N6154AUS 8-427
1N6146A 8-422 1N6150US 8-424 1N6155AUS 8-427
IN6147A 8-422 1N6151US 8-424 1N6156AUS 8-427
1N6148A 8-422 1N6152US 8-424 1N6157AUS 8-427
IN6149A 8-422 1N6153US 8-424 1N6158AUS 8-427
1N6150A 8-422 1N6154US 8-424 1IN6159AUS 8-427
IN6151A 8-422 1N6155US 8-424 1N6160AUS 8-427
IN6152A 8-422 1N6156US 8-424 1IN6161AUS 8-427
IN6153A 8-422 1N6157US 8-424 1IN6162AUS 8-427
IN6154A 8-422 1N6158US 8-424 1IN6163AUS 8-427
1IN6155A 8-422 1N6159US 8-424 1IN6164AUS 8-427
1IN6156A 8-422 1N6160US 8-424 1IN6165AUS 8-427
IN6157A 8-422 1N6161US 8-424 1N6166AUS 8-427
1IN6158A 8-422 1N6162US 8-424 1IN6167AUS 8-427
IN6159A 8-422 1N6163US 8-424 1IN6168AUS 8-427
1IN6160A 8-422 1N6164US 8-424 1IN6169AUS 8-427
IN6161A 8-422 1N6165US 8-424 1N6170AUS 8-427
1IN6162A 8-422 1N6166US 8-424 IN6171AUS 8-427
1IN6163A 8-422 1N6167US 8-424 IN6172AUS 8-427
IN6164A 8-422 1N6168US 8-424 1IN6173AUS 8-427
1N6165A 8-422 1N6169US 8-424 1N6461 8-430
1IN6166A 8-422 1N6170US 8-424 1N6462 8-430
IN6167A 8-422 IN6171US 8-424 1N6463 8-430
1IN6168A 8-422 1N6172US 8-424 1N6464 8-430
IN6169A 8-422 1N6173US 8-424 1N6465 8-430
1N6170A 8-422 1N6139AUS 8-427 1N6466 8-430
IN6171A 8-422 1N6140AUS 8-427 1N6467 8-430
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PART No

1N6468
1N6461US
1N6462US
1N6463US
1N6464US
1N6465US
1N6466US
1N6467US
1N6468US
1N6469
1N6470
IN6471
1N6472
1N6473
1N6474
1N6475
1N6476
1N6469US
1N6470US
1IN6471US
1N6472US
1N6473US
1N6474US
1N6475US
1N6476US
60KS200C
90KS200C
704-15K36
704-15K36T
180pF
220pF
270pF
330pF
390pF
470pF
560pF
680pF
820pF
1000pF
1200pF

PART NUMBER INDEX

PAGE No

8-430
8-432
8-432
8-432
8-432
8-432
8-432
8-432
8-432
8-435
8-435
8-435
8-435
8-435
8-435
8-435
8-435
8-437
8-437
8-437
8-437
8-437
8-437
8-437
8-437
8-440
8-440
8-442
8-442
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446

PART No

1500pF
1800pF
2200pF
2700pF
3300pF
3900pF
4700pF
5600pF
6800pF
8200pF
0.01uF
0.012uF
0.015uF
0.018uF
0.022uF
0.027uF
0.033uF
0.039uF
0.047uF
0.056uF
0.068uF
0.082uF
0.1uF
0.12uF
0.15uF
0.18uF
0.22uF
0.27uF
0.33uF
0.39uF

High Voltage Ceramic Capacitors

S196-01
S196-02
S196-03
S196-04
S196-09
S196-10
S197-02
SI197-03

PAGE No

9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-446
9-450
10-456
10-457
10-458
10-459
10-460
10-461
10-462
10-463
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Power Discretes Databook 2009

Chapter 1
Qualified Parts List (QPL)
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Hi-Reliability Devices

Semtech Corporation offers a complete line of Hi-Reliability
devices in modern production facilities located at Camarillo,
California and Reynosa, Mexico. Semtech products are, by
design, capable of meeting the most severe environmental
requirements specified for space, military, airborne, and
industrial applications. Although emphasis is placed on
designed and built-in quality and reliability, a complete
reliability screening program has been established. Most
products offered in this data book are available in all of the
following Hi-Rel configurations:

* Military Qualified Rectifiers

* Source Controlled Devices (SCD)
* Custom Level “S” Processing

* Semtech Space Level Flow

Semtech Corporation maintains qualified status for all the

devices listed in Table I. Most devices are available in four

standard quality levels, JAN, JANTX, JANTXV, and JANS, as

defined by MIL-PRF-19500.

JAN Controlled lot with sample environmental

and life testing

JANTX Same as JAN plus 100% processing

JANTXV Same as JANTX plus 100% internal visual
inspection

JANS  Same as JANTXV plus 100% serialization for Space/
Critical programs

Semtech maintains European qualified status for all devices
listed in Table Il. Most standard devices are available in two
standard quality levels, F and FX as defined by DEF-STAN 59-
36 part 80 and part 90 detail specifications.

*F Controlled lot with sample environmental
and life testing
* FX  Same as F plus 100% processing

Source Controlled Devices (SCD)

Many devices listed in this data book are available with
processing defined and controlled by customer specifications,
commonly referred to as SCDs. These customer specials
have the screening, testing and marking as determined by
the customer to meet their particular requirements. This

may range from a customer-marked industrial grade product
to a Hi-Rel product which is subjected to series of stringent
inspections and tests to meet aerospace or special military
requirements.

Using the Semtech developed HR processing programs

in this section, along with the standard test methods and
conditions, complete custom processing can be designed.
Semtech corporation HR programs were conceived with the
intent of providing our customers with a standardized, off-
the-shelf, cost effective Hi-Rel product. The Hi-Rel screening
and testing program for each product category is defined by
a separate HR specification which utilizes MIL-PRF-19500
screening, flow concepts and the MIL-STD-750 and MIL-STD-
202 test methods.

The customer who must maintain his own specification
for contractual purposes can simplify his procurement by
incorporating the HR document into his own specification.
HR documents for each category are as follows:

Product Category Spec. #
Rectifier assemblies HR500A
High voltage diodes (VRWM) > 1000V) HR500H
Rectifiers (VRWM<1000V) HR500R
Transient voltage suppressors HR500T
Semtech Space Level Flow HR500S

© 2009 SEMTECH CORP
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Table I: Military Qualified Rectifiers - Table Il: European Military Qualified Rectifiers -

Qualified product list Qualified Products List
Device N JAN  JANTX  JANTXV  JANS
1N3644 X 1N3647 X X SC3BJ4F X X
1N3645 X 1N5416 X X SC3BH4F X X
1N3646 X X IN5417 X X SC3BA4F X X
1N3647 X X 1N5418 X X SBR10 X X
IN5415 X X X * 1N5550 X X SBR30 X X
IN5416 X X X * 1N5551 X X SBRAF X X
IN5417 X X X * 1N5552 X X S3BR10 X X
IN5418 X X X * 1N5553 X X S3BR30 X X
IN5419 X " X " IN5554 X X S3RAF X X
1N5420 X X X * ANEET o i
1N5550 X X X X INS615 X X
1N5551 X X X X AEEs S S
IN5552 X X X X IN5617 X X
1N5553 X X X X e . i
1N5554 X X X X IN5619 X X
IN5614 X X X IN5620 X X
1N5615 X X X 1N5622 X X
IN5616 X X X INGO74 X X
1N5617 X X X 1NGBO75 X X
1N5618 X X X 1N6080 X X
IN5619 X X X INGOSL " X
1N5620 X X X 1N6102-73 X X
IN5621 X X X IN6103A-73A | X X
1N5622 X X X — X
1N5623 X X X v 2
1N5802 X X X * = 2
1IN5804 X X X * pr— "
1N5806 X X X * = = =
IN5807 X X X * FGOA X X
1N5809 X X X * S25F X X
1N5811 X X X * PFF50 X X
1IN6073 X X X SCAJ6 X X
INGOT74 X X X SCBH6 X X
INBO75 X X X SCBAG X X
INBO79 X X X SCAJAF X X
1N6080 X X X SCBHA4F X X
1N6O81 X X X SCBAAF " X
1N6102-73 X X X * T . <
ING103A-73A X X X * SC3BHG X X
INGA61-6476 X X X * SC3BAG X X

* Pending JANS certification
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Custom Level “S” Processing

Top of the line custom built and processed devices, requiring baseline documentation, wafer lot acceptance, traceability,
level “S” process controls and screening are available. Consult the factory for details.

Table Ill:
Semtech standard test methods and conditions

MIL-STD-750 "
Method Test Condition Comments
Internal Visual 2072
2073
2074
High Temp. Storage 1032 48 Hrs min @ rated max storage temp.
Temp. Cycle 1051 C High temp. will be max rated storage temp., 10 cycles,
15 minutes at extremes
Hermetic Seal (Gross Leak) 1071 E Isopropyl alcohol is used in lieu of dye penetrant; Iz
performed as end point.
H.T.R.B Burn-in 1038 A 1) 125°C, 96 hours, 80% Vrww Min for high voltage
rectifiers.
2) 150°C, 48 hrs, 80% Vgwu min for diodes
Power Burn-in 1038 B 1) Vrwm = rated or 3kV whichever is less; |,= rated or
100mA whichever is less; T,= 25°C, f=60Hz for diodes
> 1kV.
2) Vrwm = rate; l,= see HR500R; T,= 25°C, f=60Hz for
diodes < 1kV.
X-Ray 2076 2 views
External Visual 2071
Group A - - MIL-PRF-19500 Table I, JANTXV
Group B - - MIL-PRF-19500 TABLE IV
Group C - - MIL-PRF-19500 TABLE V
Solderability 2026 LTPD=15, Electrical rejects may be used
Resistance to Solvents 1022 LTPD=15, Electrical rejects may be used
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High Reliability Screening Specification and
Test Procedure for Power Rectifier Assemblies

1. Purpose
This specification establishes the requirements for ot
process-conditioning, testing and screening for those

applications requiring a high degree of reliability assurance.

2. Scope

This specification is applicable to power rectifier assemblies.

3. Applicable Documents

The following documents form a part of this specification to
the extend specified herein.

Specification: Military MIL-PRF-19500 - Semiconductor
Devices, General Specification

Standard: Military MIL-STD-750- Test Methods for
Semiconductor Devices

4. Requirements

All rectifier assemblies shall be process-conditioned, tested
and screened in accordance with the procedure specified
herein. All assemblies passing the log process-conditioning,
testing and screening shall be identified (unless otherwise
specified) with prefix “HR” added to the applicable part
number. All assemblies with aluminum cases shall be black
anodized.

4.1 Definitions, abbreviations, symbols and

statistical sampling. The definitions, abbreviations,

symbols and statistical sampling used herein are
defined in MIL-PRF-19500 appendices.

Table 1 - HR500A

5. Quality Assurance Provisions

5.1

5.2

5.3

5.3.1

5.3.2

5.3.3

5.3.4

Sampling and Inspection

Inspection shall be on a 100% basis unless
otherwise specified.

Methods of examination and test
Methods of examination and test shall be as
specified in Table 1 herein.

Process-conditioning, testing and screening.
The procedure for process-conditioning, testing and
screening shall be in accordance with 5.3.1 through
5.3.4.

Diode screening. All diodes used in the assembly
shall be subjected to 100% screening and testing
in accordance with the applicable HR or equivalent
military specification for the diodes being utilized.

Assembly screening. All assemblies shall be
subjected to 100% screening and testing in
accordance with 5.3.3 and 5.3.4.

Thermal shock (temperature cycling). All assemblies
shall be subjected to thermal shock (temp. cycle)
in accordance with MIL-STD-750, Method 1051,
test condition F, except the low temperature shall
be at minimum rated storage temperature and
the time at the temperature extreme shall be 30
minutes minimum.

Post temperature cycling tests. All assemblies shall
be subjected to Group A Inspections and Tests in
accordance with Table 1. All assemblies failing to
meet the limits of Table 1 shall be removed from
the lot.

Inspection (1) MIL-STD-750 LTPD Symbol Limits
Method Conditions
Visual & mechanical 2071 10
examination

Reverse current 4016 dc method 100% IR Applicable part number data sheet
VR=rated
tp < 8.3mS

Forward voltage 4011 duty cycle <2% 100% VF Applicable part number data sheet

IF=applicable part number data sheet

dc method

Reverse current 4016 TA=100°C 10 IR Applicable part number data sheet
VR=rated

(1) All tests are performed at 25°C unless otherwise specified.
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High Reliability Screening Specification and
Test Procedure for Discrete, Axial, Subminiature,
High Voltage Rectifiers

1. Purpose

This specification establishes the requirements for lot
process-conditioning, testing and screening for those
applications requiring a high degree of reliability assurance.

2. Scope
This specification is applicable to ceramic, discrete, axial lead, 5.3
subminiature, high voltage rectifiers with VRwm >1000 volt.
3. Applicable Documents
The following documents form a part of this specification to
the extend specified herein.
5.3.1
Specification: Military MIL-PRF-19500 - Semiconductor
devices, general specification
Standard: MIL-STD-750 - Test Methods for
Semiconductor devices
5.3.2
4. Requirements
All devices shall be process-conditioned, tested and screened
in accordance with the procedure specified herein. All devices
passing the lot process-conditioning, testing and screening
shall be identified (unless otherwise specified) with prefix ‘HR’
added to the applicable part number.
4.1 Definitions, abbreviations, symbols and
statistical sampling. The definitions, 5.3.3
abbreviations, symbols and statistical sampling used
herein are defined in
MIL-PRF-19500 appendices.
5. Quality Assurance Provisions
5.1 Sampling and Inspection
Inspection shall be on a 100% basis unless 5.3.4
otherwise specified.
5.2 Methods of examination and test
Methods of examination and test shall be as
specified in Table 1 and herein. 5.3.5
5.2.1 Burn-In.
This test shall be conducted with a one half sine
wave of the specified peak voltage impressed across
the diode in the reverse direction, followed by a one
half sine wave which produces the specified average
rectified current. The forward conduction angle of
the rectified current shall be no greater than 180
degrees nor less than 150 degrees.
5.2.2 Reverse recovery time.

When specified by the applicable part number, the

reverse recovery time (tr) shall be measured per
MIL-STD-750, method 4031. The reverse recovery
conditions shall be as specified for the applicable
part number. The reverse recovery time is defined as
the time the rectifier begins to conduct in the reverse
direction (crosses 1=0) until the reverse recovery
current (lr) decays to 25% of the peak reverse
current (Ir). The point of contact on the leads shall
be no less than 0.375 inches from the diode body.

Process-conditioning, testing and

screening.

The procedure for process-conditioning, testing and
screening shall be in accordance with 5.3.1 through
5.3.8.

High-temperature storage

All devices shall be subjected to high temperature
storage in accordance with MIL-STD-750, method
1032, for at least 48 hours at the rated maximum
storage temperature.

Thermal shock (temperature cycling)

All devices shall be subjected to thermal shock
(temperature cycling) in accordance with MIL-STD-750,
method 1051, test condition C, except that the high
temperature shall be at maximum rated storage
temperature test duration shall be 10 continuous
cycles, and the time at the temperature extremes
shall be 15 minutes minimum.

Hermetic seal (gross leak)

All devices shall be tested for gross leaks in
accordance with MIL-STD-750, method 1071,
test condition E, except that isopropyl alcohol shall
be used in lieu of dye penetrant, and the reverse
leakage current test shall be performed as the end
point.

Pre burn-in tests

All devices shall be measured for the applicable Ir
and Vr limits. All devices which fail to meet the limits
shall be removed for the lot.

Burn-in tests
All devices shall be subjected to burn-in accordance
with 5.3.5.1 or 5.3.5.2.

5.3.5.1 High temperature reverse bias.

All devices shall be subjected to high temperature
reverse bias in accordance MIL-STD-750, method
1038, condition A, for 96 hours, under the following
conditions:

Vr = 80% rated Vrwm
Ta = 125°C
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5.3.5.2 Power burn-in.

All devices shall be subjected to power burn-in
in accordance with MIL-STD-750, method 1038,
condition B, for 96 hours, under the following
conditions (see 5.2.1):

Vrwm = rated or 3kV whichever is less
lo = rated or 200mA whichever is less
Ta = room ambient

f=60Hz 5.3.8

5.3.6 Post Burn-in tests

All devices after burn-in shall be re-tested for the
applicable parameters Vrand Ir. All devices which fail
to meet the limits shall be removed from the lot.

Table 1 - 100% Process-conditioning, Testing and Screening

5.3.7 Percent defective allowable (PDA).

When the total quantity of devices failing the post
burn-in tests of 5.3.6 is less than or equal to 10%,
the lot is acceptable. If the PDA is greater than
10% but less than 20%, the lot may be resubmitted
for burn-in in accordance with MIL-PRF-19500
requirements. If the PDA exceeds 20%, the lot is
unacceptable.

Other examinations and tests.

All other examinations and tests shall be performed
in accordance with Table 2. All devices failing to meet
the limits of Table 2 shall be removed from the lot.

MIL-STD-750
PROCESS -
Method Conditions
1. High Temperature storage ) .
(Stabilization bake) 1032 48 hour mins at maximum storage temperature (see 5.3.1)
2. Thermal shock (Temperature cycling) 1051 Test condition C excepttz(rr;%:)e(:Srr;a;.) rated storage tempera-
3. Hermetic seal (Gross) 1071 Test condition E. Alcohol bomb at 100 psi 4 hours min. (see

5.3.3)

4. Pre burn-in tests —

As specified in 5.3.4

5. Burn-in 1038

Test condition A or B and as specified in 5.2.1 and 5.3.5

Post burn-in tests for PDA —

As specified in 5.3.6

7. Other examinations and tests —

As specified in 5.3.8 and table 2.

Table 2 - HR500H Tests

MIL-STD-750 LTPD | Symbol Limits
INSPECTION (1) —
Method Conditions
Visual & mechanical examination 2071 10
Reverse Current 4061 %CR r_nre;?eo dd 100% R Applicable part number data sheet
t» < 8.3mS 5 .
Forward voltage 4011 duty cycle < 2% 100% Vr Applicable part number data sheet
Ir = applicable part number data
Reverse recovery time — sheet 10 tr Applicable part number data sheet
See 5.2.3
dc method
Reverse current 4016 Ta= 100°C 10 Ir Applicable part number data sheet
Vr= rated

(1) Add tests are performed at 25°C unless otherwise specified.
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High Reliability Screening Specification and
Test Procedure for Discrete, Axial Lead,
Power Rectifiers

1. Purpose

This specification establishes the requirements for lot
process-conditioning, testing and screening for those
applications requiring a high degree of reliability assurance.

2. Scope
This specification is applicable to discrete, axial lead, power
rectifiers devices with VRwM < 1000 volt.

3. Applicable Documents
The following documents form a part of this specification to
the extend specified herein.

Specification: Military MIL-PRF-19500 - Semiconductor
devices, general specification

Standard: MIL-STD-750 - Test Methods for Semiconductor
devices

4. Requirements

All devices shall be process-conditioned, tested and screened
in accordance with the procedure specified herein. All devices
passing the lot process-conditioning, testing and screening
shall be identified (unless otherwise specified) with prefix ‘HR’
added to the applicable part number.

4.1 Definitions, abbreviations, symbols and
statistical sampling. The definitions,
abbreviations, symbols and statistical sampling used
herein are defined in

MIL-PRF-19500 appendices.

5. Quality Assurance Provisions

5.1 Sampling and Inspection

Inspection shall be on a 100% basis unless
otherwise specified.

5.2 Methods of examination and test
Methods of examination and test shall be as
specified in Table 1 and herein.

5.2.1 Burn-In.

This test shall be conducted with a one half since
wave of the specified peak voltage impressed across
the diode in the reverse direction, followed by a one
half sine wave which produces the specified average
rectified current. The forward conduction angle of
the rectified current shall be no greater than 180
degrees nor less than 150 degrees.

5.2.2 Scope display evaluation

This test shall be conducted using an oscilloscope to
display the reverse voltage breakdown characteristics.

5.2.3

5.3

5.3.1

5.3.2

5.3.3

5.3.4

Reverse current over the knee shall be at least 50uA.
Each device shall exhibit a stable characteristic and
any discontinuity or dynamic instability of the trace
shall be cause for rejection.

Reverse recovery time.

When specified by the applicable part number, the
reverse recovery time (tr) shall be measured per
MIL-STD-750, method 4031. The reverse recovery
conditions shall be as specified for the applicable
part number. The reverse recovery time is defined as
the time the rectifier begins to conduct in the reverse
direction (crosses 1=0) until the reverse recovery
current (lr) decays to 25% of the peak reverse
current (Ir). The point of contact on the leads shall
be no less than 0.375 inches from the diode body.

Process-conditioning, testing and

screening.

The procedure for process-conditioning, testing and
screening shall be in accordance with 5.3.1 through
5.3.8.

High-temperature storage

All devices shall be subjected to high temperature
storage in accordance with MIL-STD-750, method
1032, for at least 48 hours at the rated maximum
storage temperature.

Thermal shock (temperature cycling)

All devices shall be subjected to thermal shock
(temperature cycling) in accordance with MIL-STD-
750, method 1051, test condition C, except that the
high temperature shall be at maximum rated storage
temperature test duration shall be 10 continuous
cycles, and the time at the temperature extremes
shall be 15 minutes minimum.

Hermetic seal (gross leak)

All devices shall be tested for gross leaks in
accordance with MIL-STD-750, method 1071,
test condition E, except that isopropyl alcohol shall
be used in lieu of dye penetrant, and the reverse
leakage current test shall be performed as the end
point.

Pre burn-in tests

All devices shall be measured for the applicable

Ir and VF limits. All devices shall be handled or
identified such that the delta end points can be
determined after the burn-in test. All devices which
fail to meet the limits shall be removed from the lot.
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5.3.5 Power Burn-in

All devices shall be subjected to power burn-in
in accordance with MIL-STD-750, method 1038,
condition B, for 96 hours, under the following
conditions (see 5.2.1):

Vrwm = rated
lo rated or adjust for Tymax. +0, -30°C
Ta = room ambient
f =60 Hz
5.3.6 Post Burn-in tests
All devices after burn-in shall be re-tested for the
applicable parameters Vrand Ir. Deltas for specified
parameters shall not exceed the limits of table 2. All

Table 1 - 100% Process-conditioning, Testing and Screening

5.3.7

5.3.8

devices which fail to meet the limits shall be removed
from the lot.

Percent defective allowable (PDA).

When the total quantity of devices failing the post
burn-in tests of 5.3.6 is less than or equal to 10%,
the lot is acceptable. If the PDA is greater than
10% but less than 20%, the lot may be resubmitted
for burn-in in accordance with MIL-PRF-19500
requirements. If the PDA exceeds 20%, the lot is
unacceptable.

Other examinations and tests.

All other examinations and tests shall be performed
in accordance with Table 2. All devices failing to meet
the limits of Table 2 shall be removed from the lot.

MIL-STD-750
PROCESS —
Method Conditions
1. High Temperature storage . .
(Stabilization bake) 1032 48 hour mins at maximum storage temperature (see 5.3.1)
2. Thermal shock (Temperature cycling) 1051 Test condition C except T(high) =5 r;f;x) rated storage temperature (see
3. Hermetic seal (Gross) 1071 Test condition E. Alcohol bomb at 100 psi 4 hours min. (see 5.3.3)
4. Pre burn-in tests — As specified in 5.3.4
5. Burn-in 1038 Test condition A or B and as specified in 5.2.1 and 5.3.5
Post burn-in tests for PDA — As specified in 5.3.6
7. Other examinations and tests — As specified in 5.3.8 and table 2.
Table 2 - HR500R Tests
MIL-STD-750 LTPD Symbol Limits
INSPECTION (1) —
Method Conditions
Visual & mechanical examination 2071 10
dc method .
Reverse Current 4061 100% Ir Applicable part number data sheet
Vr - rated
t <8.3mS
< 20,
Forward voltage 4011 _ du.ty cycle < 2% 100% VE Applicable part number data sheet
Ir = applicable part number
data sheet
Scope display - See 5.2.2 100% —
Reverse recovery time — See5.23 10 trr Applicable part number data sheet
dc method
Reverse current 4016 Ta=100°C 10 Ir Applicable part number data sheet
Vr= rated
I 5 — -
Reverse current delta _ 100% AR 100% initial valge or 25% of limit which
ever is the greater
Forward voltage delta - 100% AVF +0.1V
(1) All tests performed at 25°C unless otherwise specified.
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High Reliability Screening Specification and 5.3

Test Procedure for Discrete, Axial Lead, Bipolar,
Transient Voltage Suppressors

1. Purpose

This specification establishes the requirements for lot
process-conditioning, testing and screening for those
applications requiring a high degree of reliability assurance.

5.3.1

2. Scope

This specification is applicable to discrete, axial lead, silicon,

bipolar, transient voltage suppressor devices. 5.3.
3. Applicable Documents

The following documents form a part of this specification to

the extend specified herein.

Specification: Military MIL-PRF-19500 - Semiconductor
devices, general specification

Standard: MIL-STD-750 - Test Methods for Semiconductor
devices 5.3.3
4. Requirements

All devices shall be process-conditioned, tested and screened
in accordance with the procedure specified herein. All devices
passing the lot process-conditioning, testing and screening
shall be identified (unless otherwise specified) with prefix ‘HR’
added to the applicable part number.

5.3.4

4.1 Definitions, abbreviations, symbols and
statistical sampling. The definitions,
abbreviations, symbols and statistical sampling used

herein are defined in MIL-PRF-19500 appendices.

5. Quality Assurance Provisions

51 5.3.5

Sampling and Inspection

Inspection shall be on a 100% basis unless
otherwise specified.

5.2 Methods of examination and test
Methods of examination and test shall be as
specified in Table 1 and herein.

5.21 5.3.6

Maximum peak pulse current (Ip)

The peak pulse current shall be applied with a current
vs time waveform such that the pulse current shall
reach 100 % of Ip at t < 10uS and exponentially
decays to 50% of Ip att > 1 ms for

tp = 1ms.

5.2.2 Clamping voltage

The peak pulse clamping voltage shall be measured
across the diode in a 1 ms time interval.

Process-conditioning, testing and

screening.

The procedure for process-conditioning, testing and
screening shall be in accordance with 5.3.1 through
5.3.0.

High-temperature storage

All devices shall be subjected to high temperature
storage in accordance with MIL-STD-750, method
1032, for at least 48 hours at the rated maximum
storage temperature.

Thermal shock (temperature cycling)

All devices shall be subjected to thermal shock
(temperature cycling) in accordance with MIL-STD-
750, method 1051, test condition C, except that the
high temperature shall be at maximum rated storage
temperature test duration shall be 10 continuous
cycles, and the time at the temperature extremes
shall be 15 minutes minimum.

Hermetic seal (gross leak)

All devices shall be tested for gross leak in
accordance with MIL-STD-750, method 1071, test
condition E, and the reverse leakage current test
shall be performed as the end point.

Pre burn-in tests

All devices shall be pulsed in each direction, in
accordance with paragraph 5.2.1, at the applicable
Ip(max). All devices shall be measured in each
direction for the applicable IR and VBR limits. All
devices shall be handled or identified such that the
delta end points can be determined after the burn-in
test. All devices which fail to meet the limits shall be
removed from the lot.

Burn-in tests

All devices shall be subjected to burn-in for 48 hours
in each direction, for a total duration of 96 hours,
under the following conditions:

VRWM = rated
TA=125°C

Post burn-in tests

All devices after burn-in shall be rested, in each
direction, for the applicable parameters IR and VBR.
Deltas for specified parameters shall not exceed the
limits of Table 2. All devices which fail to meet the
limits shall be removed from the lot.
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5.3.7 Percent defective allowable 5.3.8 Other examinations and tests

When the total quantity of devices failing the post All other examinations and tests shall be performed
burn-in tests of 5.3.6 is less than or equal to 10%, in accordance with Table 2. All devices failing to meet
the lot is acceptable. If the PDA is greater than the limits of Table 2 shall be removed from the lot.

10% but less than 20%, the lot may be resubmitted
for burn-in in accordance with MIL-PRF-19500
requirements. If the PDA exceeds 20%, the lot if
unacceptable.

Table 1 - 100% Process-conditioning, Testing and Screening

MIL-STD-750
PROCESS —
Method Conditions
1. High Temperature storage . )
(Stabilization bake) 1032 48 hour mins at maximum storage temperature (see 5.3.1)
2. Thermal shock (Temperature cycling) 1051 Test condition C except T(high) =5 r;azx) rated storage temperature (see
3. Hermetic seal (Gross) 1071 Test condition E. Alcohol bomb at 100 psi 4 hours min. (see 5.3.3)
4. Pre burn-in tests — As specified in 5.3.4
5. Burn-in 1038 Test condition A or B and as specified in 5.2.1 and 5.3.5
6. Post burn-in tests for PDA — As specified in 5.3.6
7. Other examinations and tests — As specified in 5.3.8 and table 2.
Table 2 - HR500T Tests
MIL-STD-750 LTPD [ Symbol Limits
INSPECTION (1) —
Method Conditions
Visual & mechanical examination 2071 10
dc method )
Reverse current 4016 100% Ir Applicable part number data sheet
Vr - rated
tp < 300mMS
duty cycle < 2% o Ver )
Breakdown voltage (2) 4022 I(BR) = applicable part 100% Min Applicable part number data sheet
number data sheet
. t = 1.0mS
Clampln(geveoléage;)ﬂax- (2) _ I» = rated 10 Ve max Applicable part number data sheet
- (See 5.2.1)
P o — .
Reverse current delta (2) - 100% AR 100% initial valge or 20% of limit which
ever is the greater
+VBR —
Breakdown voltage delta (2) — 100% min +5% initial value

(2) All electrical testing shall be performed twice, once in each direction.

Semtech Space Level Screening (HR5008S):

Semtech Space Level test flow screening is now available for our Power Discretes product line. This screening can be applied
to both our standard QPL as well as QPL equivalent diodes that are manufactured in our DSCC certified production facility.
Please contact factory for details.
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Power Discretes

Chapter 2

Databook 2009

Half Wave Discrete Rectifiers

Datasheet No.

Title:

1N3611-14, 57
1N3647
1N4245_49
1N4942_48
1N5415_1N5420
1N5550-54, 3SM2-3SMO
1N5614 22
1N5615_23
1N5802_06
1N5802_06_US
1N5807_11
1N5807_11US
1N6073
1N6076
1N6081

2PFF6
2PFF8-2PFFO
2PFT2

3FF60

3PFO

3PFRO

3PFT2

F30

FE0A

M30

M60A

PF20

PF8_PFO
PFF2_4 6
PFF50
PFF8_PFFO
PFM50A_PFM75A
PFRO

PM6_8_0

S25F

SFF30

SFRO

SM100
SM100F
USC1106
USC1306

2009 SEMTECH CORP

Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Rectifier, up to 3kV, 600mA, 2.5us

General Purpose Silicon Rectifiers

Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Fast Rectifier Diode

Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Superfast Recovery Diodes, Surface Mount, US

Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Superfast Recovery Diodes, Surface Mount, US

Rectifier, up to 150V, 1.8A, 30ns

Rectifier, up to 150V, 3.1A, 30ns

Rectifier, up to 150V, 5A, 30ns

Axial Leaded Hermetically Sealed Superfast Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Superfast Recovery Rectifier Diode
Rectifier, up to 200V, 2.6A, 25ns

Rectifier, up to 600V, 3.4A, 50ns

Rectifier, up to 1kV, 3.25A, 300ns

Rectifier, 1kV, 2.7A, 150ns

Rectifier, up to 200V, 4A, 30ns

Rectifier, up to 3kV, 350mA, 250ns

Rectifier, up to 6kV, 200mA, 300ns

Rectifier, up to 3kV, 330mA, 2us

Rectifier, up to 6kV, 260mA, 5us

Axial Leaded Hermetically Sealed Fast Rectifier Diode

Axial Leaded Hermetically Sealed Fast Rectifier Diode

Axial Leaded Hermetically Sealed Superfast Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Superfast Recovery Rectifier Diode
Rectifier, up to 6kV, 200mA, 300ns

Axial Leaded Hermetically Sealed Superfast Recovery Rectifier Diode
Axial Leaded Hermetically Sealed Standard Recovery Rectifier Diode
Rectifier, up to 2.5kV, 500mA, 300ns

Rectifier, 3kV, 360mA, 50ns

Rectifier, 1kV, 1.6A, 150ns

Rectifier, up to 10kV, 300mA, 2.5us

Rectifier, up to 10kV, 290mA, 300ns

Rectifier, up to 400V, 2.1A, 50ns

Rectifier, up to 400V, 5A, 50ns

200 Flynn Road, Camarillo, CA 93012



1N3611,1N3612, 1IN3613,

Ve 1N3614, 1IN3957
" SEMTECH Axial Leaded Hermetically Sealed

Standard Recovery Rectifier Diode

Features

@ Low reverse leakage current
€ Hermetically sealed in Metoxilite fused metal oxide

Quick reference data

2 Ve = 200 -1000V €@ Good thermal shock resistance
lo - 1.0A @ Low forward voltage drop
J\t;r _ 21”.iv € Avalanche capability

r
These products can be supplied as JANTX levels.

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Types VRWM VF I0 IFSM IR TRR TSTG and TJ Re JL
L=.375
inch
(9.53mm)
At T = At T, = At T, = | T,=+25°C Vawm, 0.5A | to
25°C +100°C +150°C | I,=1Adc | T,=25°C 1.0A I,
L =1A (1)(2) (NM(2) t =8.0ms recover to
0.25A I,
(REC)
V(pk) V A dc mA dc A(pk) MA uS °C °C/W
1N3611 200 1.1 1 300 30 0.5 2 -65 to +175 38
1N3612 400 1.1 1 300 30 0.5 2 -65 to +175 38
1N3613 600 1.1 1 300 30 0.5 2 -65 to +175 38
1N3614 800 1.1 1 300 30 0.5 2 -65 to +175 38
1N3957 1000 1.1 1 300 30 0.5 2 -65 to +175 38
Notes:

(1) From |, rating is independent of heat sinking, special mounting, or leads of the device.
(2) Derate linearly at 13.3mA between T, = +100°C and T, = +175°C
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AN3611, 1N3612, 1N3613,

~ 1N3614, 1N3957
'j SEMTECH Axial Leaded Hermetically Sealed

Standard Recovery Rectifier Diode

Ordering Information

Part Number Description

1N3611
1N3612
1N3613 Axial leaded hermetically sealed®
1N3614
1N3957

Note:
(1) Available in bulk or tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

*% G2
DIMENSIONS

DIMN MM INCHES
MIN [IMAX]| MIN [MAX]
1.6 2.8 |.065|.110 | —
25.4133.0{1.00 [1.50| —
. 140 1.165 | —

— [.030] 1
.66 .84 |.026].035] —

MO0 @|>
N
(@)}
~
N

NOTES:

1. LEAD DIAMETER UNCONTROLLED
OVER THIS REGION.

CATHODE IS DENOTED BY A BAND.

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX (805)498-3804
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_ RECTIFIER, up to 3kV, 600mA, 1N3645 SM20

' SENVMITECH 25ps 1N3646 SM25
4 1N3647 SM30

AXIALLEADED HERMETICALLY SEALED HIGH QUICK REFERENCE
VOLTAGE STANDARD RECOVERY RECTIFIER DIODE DATA

¢ High thermal shock resistance e VR =2kV - 3kV

* Hermetically sealed with Metoxilite fused metal oxide * I =600mA

* Multi-junction construction o tr =2.5uS

* Low reverse leakage currents e IR =10pA

¢ Subminiature body size

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol IN3645 IN3646 1N3647 Unit
SM20 SM25 SM30
Working reverse voltage VrwM 2000 2500 3000 \%
Repetitive reverse voltage VRRM 2000 2500 3000 v
Average forward current IFAY) - 600 mA
(@ 55°C in oil)
Repetitive surge current IFrRM 2.5 A
(@ 55°C in oil, lead length 0.375")
Non-repetitive surge current Irsm 14 > A
(tp =83mS, e VR & ijax )
Storage temperature range TstG = -65 to +175 > °C
Operating temperature range Topr +— -65to +175 — °c
MECHANICAL
These products are qualified to
A MIL-PRF-19500/279 and are preferred
—~ 612 parts as listed in MIL-STD-701.
DIMENSIONS They can be supplied fully released as
M INCHES ions.
5 DM * | MM NCHES_{ NoTE JAN and JANTX versions
A 116 [28 o065 [ 110 |-
b B |254 [330 {100 {130 | - These products are available in Europe
1 C 148 las liso 2ts |- to DEF STAN 59-61 (PART 80)/034.
i ) ¢ E |66 |84 1026 (033 | -
b f NOTES:
1. LEAD DIAMETER UNCONTROLLED
e .8 OVER THIS REGION.
1 Weight = 0.0180z
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rq RECTIFIER, up to 3kV, 600mA, 1N3645 SM20

' SENMITECH 25 1N3646 SM25
4 1N3647 SM30

CHARACTERISTICS (@ 25°C uniess otherwise specified)

Symbol IN3645 1IN3646  1IN3647 Unit
SM20 SM25 SM30
Average forward current for sine wave
- max. pcb mounted Irav) — 260 — mA
- max. in unstirred oil IFrAV) — 600 —— mA
It for fusing (t = 8.3mS) max. It ——0.026 — A%
Forward voltage drop max.
@ Ir = 250mA, Tj = 25°C VF —— 500 —— A"
Reverse current max.
@ VrRwwm, Tj = 25°C IR — 100 —— HA
@ VrRwMm, Tj = 100°C Ir ~— 200 —— pHA
Reverse recovery time max. trr ~— 25 — MS
50mA Ir to 100mA Ir. Recover to 25mA Igg.
Junction capacitance typ. G «— 80 — pF
@VR =5V, f=1MHz
Thermal resistance - junction to oil _
Unstirred @ 55°C Regjo - 30.0 ——— °C/W
Stirred @ 55°C Rejo — 180 —— °C/W
Thermal resistance - junction to amb. | Reja — 900 — °C/W
on 0.06" thick pcb. 1oz copper.
10’ <
P —
\\
G N
®F) TN
10° AN
N \\
\\
10"
10° 10' 10 10’ i¢*
VR (Volts)

Fig 1. Typical junction capacitance as a function of reverse voltage.
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rq RECTIFIER, up to 3kV, 600mA, 1N3645 SM20

' SENMITECH 25 1N3646 SM25
4 1N3647 SM30

0 / / / A 5.0 \ BO3
o8 Typ @Tj = 175°C~ / / " \ e j::d :! 1 :
' N —— Unstirrad ol
(AnI:ps) — M]ax @le= 175"lc \/\ / / (“2‘;8) N /)<
06 / \/ / . L |

mval S 1N}
02 / / d 1.0 [~ \\\

/
/ /L Max @T; = 25°C Pcb mounted />*\\ \
a7 <<
® o5 20 40 0 B0 ® %3 100 200
Vi (Volts) Ta CO)
Fig 2. Forward voltage drop as a function of Fig 3. Power derating in oil and air.
forward current.
5.0 / o9 80 TT T T R' Y lx.‘-
[ A/ 11
FS = - E g
w / // // / % .
60 L]
{Watts) / / // (Amps) [\ \
3.0 -
/] 2= N N e
24 4 N
v/ /¥ . N
20 // 4 40 ™ \\
///// 100°C—+ 1 \\‘\\
o = form factor 20 I
1.0 / /] / = Irmms) \\\\r'
/ I S ]
/ FAV) 1]
0 0
o 100 200 300 400 107 10° 10
Ir {mA) RC time constant (mS)
Fig 4. Forward power dissipation as a function of Fig 5. Maximum ratings for capacitive loads.

forward current, for sinusoidal operation.
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-
'1 SENMTECH

V., = 200V - 1000V
I = 1.0A
t = 2uS
Vo= 1.2V

00000

1N4245,1N4246,1N4247,
1N4248, 1N4249
General Purpose Silicon Rectifiers

POWER DISCRETES
Features

Quick reference data

1 Amp 55°C/no heat sink
Monolithic non-cavity construction
Fused metal oxide hermetic seal

Superior thermal shock resistance
Low thermal impedance

Low reverse leakage
PIV to 1000 volts

These products can be supplied as JAN, JANTX or
JANTXV per MIL-PRF-19500/286

Electrical Specifications

Electrical specifications: All temperatures are local ambient , 25°C unless otherwise specified.

Device Reverse Forward Reverse Instantaneous | Repetitive | 1 Cycle Reverse Typical
Types Voltage Current | Current (Max) Forward Surge Surge Recovery Thermal
(1) Voltage Current Current Time (2) Impedance
tp =8.3ms
Vewn | Verw | Free Air I, V@l = Lo Lo Trr 0J-L
55°C 1.0Adc
UAdc HuS °C/Watt
\' \' A 25°C | 100°C Vdc A (pk) A (pk) Max.| Typ.| d=0 | d =.375
1N4245 | 200 | 200 1.0 1.0 25 1.2 10 30 2 1 7 38
1N4246 | 400 | 400 1.0 1.0 25 1.2 10 30 2 1 7 38
1N4247 | 600 | 600 1.0 1.0 25 1.2 10 30 2 1 7 38
1N4248 | 800 | 800 1.0 1.0 25 1.2 10 30 2 1 7 38
1N4249 | 1000 | 1000 1.0 1.0 25 1.2 10 30 2 1 7 38
Notes:

(1) The 1.0 amp rating @ 55°C requires no heat sinking, special mounting, or forced air across the body of the

device.

(2) Recovery conditions: 0.5 Amp forward current to -1.0 Amp reverse current. Recovery time measured when

rectifier recovers to -.25 Amp.

Storage temperature: -65°C to +175°C.

© 2009 SEMTECH CORP
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< 1N4245,1N4246,1N4247,
" SEMITECH 1N4248, 1N4249

POWER DISCRETES

Ordering Information

Part Number Description

1N4245
1N4246
1N4247 Axial leaded hermetically sealed™
1N4248
1N4249

Note:
(1) Available in bulk or tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

Dimensions
Inches Millimeters Note
B DIMM
MIN MAX MIN MAX
A .065 110 1.65 2.79
Note 1. B 1.00 1.25 254 317
il 0.030"
c C 140 165 3.56 4.19
3 D 027 031 686 786
0.030"
Note:

1. Lead diameter not controlled in this area.

L

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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1N4942,1N4944,1N4946,

Vq 1N4947,1N4948
'J SEMTECH Axial Leaded Hermetically Sealed

Fast Recovery Rectifier Diodes

POWER DISCRETES

Features
Quick reference data @ Low reverse leakage current
@ Hermetically sealed in Metoxilite fused metal oxide
V. = 200 - 1000 vV @ Low forward voltage drop
lo = 1.0A 2
t = 150 to 500nS These products are qualified to MIL-PRF-19500/359
vV = 1.2V

Electrical Specifications
Electrical specifications @ T, = 25°C unless otherwise specified.

Types | Voum I (AV) b leam T | V@I L@V | C, @5V L. RejL
@ 55°C @ 1MHz
tp=8.3ms
-pcb mid | L = 3/8" 25°C | 100°C 3/8" 0"
V(pk) A A A A ns vV | A PA pA pF °C C/w°C | C/w°C

1N4942 | 200 1.0 2.0 25 6.0 150 | 12| 10| 05 25 27 -65 to +175 3 7
1N4944 | 400 1.0 20 25 6.0 150 | 12| 10| 05 25 27 -65 to +175 3 7
1N4946 | 600 1.0 20 25 6.0 250 | 12 10| 05 25 27 -65 to +175 3 7
1N4947 | 800 1.0 20 25 6.0 250 | 12 10| 05 25 18 -65 to +175 3 7
1N4948 | 1000 1.0 20 25 6.0 500 | 1.2 | 10| 05 25 18 -65 to +175 3 7
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< 1N4942,1N4944,1N4946,
" SEMITECH 1N4947,1N4948

POWER DISCRETES

Ordering Information

Part Number Description
1N4942
2 1N4944
1N4946 Axial leaded hermetically sealed™
1N4947
1N4948
Note:

(1) Available in bulk or tape and reel packaging. Please
consult factory for quantities.

Outline Drawing
DIMENSIONS

*% G2
MM INCHES

DIMN
MIN [MAX ] MIN [MAX
1.6 2.8 |.065].110 | —
25.4133.0{1.00 [1.30 | —
. 1401165 —
— | — [.030] 1
.66 .84 [.026].053] —

mo|O|d (>
[N
(@)
~
N

b ()

NOTE:

1. LEAD DIAMETER UNCONTROLLED
OVER THIS REGION.

B
C‘
E—» <—B

|

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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1N5415 THRU 1N5420

Ve 3SFO5 THRU 3SF6
h SEMTECH Axial Leaded Hermetically Sealed

Fast Rectifier Diode

POWER DISCRETES
Features

Quick reference data @ \Very low reverse recovery time

€ Hermetically sealed in fused metal oxide
Vi = 50 - 600V € Low switching losses
l. . 4.5A € Low forward voltage drop

t =150 - 400nS
I = 1.0pA

R

€ Soft, non-snap off, recovery characteristics

These products are qualified to MIL-PRF-19500/411.
They can be supplied fully released as JAN, JANTX, and
JANTXV versions.

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Svmbol 1N5415 | 1N5416 | 1N5417 | 1N5418 | 1N5419 | 1N5420 Units
y 3SF05 3SF1 3SF2 3SF4 3SF5 3SF6

Working Reverse Voltage Vewm 50 100 200 400 500 600 \%

Repetitive Reverse Voltage \% 50 100 200 400 500 600 Vv

RRM

Average Forward Current

@ 55°C in free air, lead length IF(AV) 4.5 A
0.375"

Repetitive Surge Current

@ 55°C in free air, lead length - 25 A
0.375"

Non-Repetitive Surge Current

(tp=83mS @V, &T,,.) [ 80 A
(tp =8.3mS, @ V, & 25°C) 150

Storage Temperature Range Tore -65 to +175 °C
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- 1N5415 THRU 1N5420
!‘ SEMTECH 3SFO5 THRU 3SF6

POWER DISCRETES
Electrical Specifications

Symbol | IN5415 | 1N5416 | 1N5417 | 1N5418 | 1N5419 | 1N5420 | Units
3SF05 3SF1 3SF2 3SF4 3SF5 3SF6

Average Forward Current max. I 3.0 A
for sine wave, T, = 55°C

Average Forward Current max.
(T,=55°C; L =23/8")

for sine wave IF(AV) 44 A
for square wave e av) 4.5

Pt for fusing (t = 8.3mS) max Pt 90 A2S
Forward Voltage Drop max. Vv
@ . =3.0A, T,=25°C Ve 1.1

Reverse Current max.

@ Ve T1=25°C Il 1.0 MA
@ Vg T =100°C L 20

Reverse Recovery Time max.

0.5A | to 1.0A |, recovers to 0.25A trr 150 150 150 150 250 400 nS
IRM(REC)

Junction Capacitance typ. .

@V, =4V, f = 1MHz Cj 550 430 250 165 140 120 pF

Thermal Characteristics

Svmbol 1N5415 | 1N5416 | 1N5417 | 1N5418 | 1N5419 | 1N5420 Units
y 3SF05 3SF1 3SF2 3SF4 3SF5 3SF6

Thermal Resistance-Junction to Lead

Lead length = 0.375" R, . 20 °C/W
Lead length = 0.0" R, . 4

Thermal Resistance-Junction to

Ambient on 0.06" thick pcb. 1 oz Ry 75 °C/W

copper
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T 1N5415 THRU 1N5420
pSEMTECH 3SFO5 THRU 3SF6

POWER DISCRETES

Typical Characteristics
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z SEMTECH

1N5415THRU 1N5420
3SFO5 THRU 3SF6

POWER DISCRETES

Typical Characteristics
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Fig 5. Forward power dissipation as a function of
farward current, for sinusoidal operation.
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- 1N5415 THRU 1N5420
p,SEMTECH 3SFO5 THRU 3SF6

POWER DISCRETES
Ordering Information

Part Number Description

1N5415
1N5416
1N5417
1N5418
1N5419
1N5420
3SF05
3SF1
3SF2
3SF4
3SF5
3SF6

Axial leaded hermetically sealed™

Note:
(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

A
G4
Dimensions
B Inches Millimeters Note
DIM® MIN MAX MIN MAX
A 0.135 0.18 3.43 457
1 ,iD B 0.9 13 229 33.0
—C—C]I c 0.13 0.17 3.3 432
b D 0.05 - 1.27 1
E 0.037 | 0.042 0.94 1.07
B Note:
(1) Lead diameter uncontrolled over this region.
Weight = 0.040z
e

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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E SENMITECH

Quick reference data

V. =200 - 1000V
l. _ 5.0A
t. =2uS

F

Absolute Maximum Ratings

V.= 1.0V

Electrical specifications @ T, = 25°C unless otherwise specified.

@ Low reverse leakage current

1N5550 THRU 1N5554
3SM2 THRU 3SMO
Axial Leaded Hermetically Sealed

Standard Recovery Rectifier Diode

Features

€@ Hermetically sealed in fused metal oxide

€ Good thermal shock resistance

@ Low forward voltage drop
@ Avalanche capability

These products are qualified to MIL-PRF-19500/420.
They can be supplied fully released as JAN, JANTX,
JANTXV, and JANS versions.

Svmbol 1N5550 1N5551 1N5552 | 1N5553 | 1N5554 Units
y 3SM2 3SsMm4 3SM6 3SM8 3SM0

Working Reverse Voltage Ve 200 400 600 800 1000 V
Average Forward Current
@ 55°C in free air, lead length IF(AV) 5.0 A
0.375"
Repetitive Surge Current
@ 55°C in free air, lead length . 25 A
0.375"
Non-Repetitive Surge Current
(thp=83mS @V, &T,,.) . 100 A
(tp =8.3mS, @ V, & 25°C) 150
Storage Temperature Range Tors -65 to +175 °C
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77 1N5550 THRU 1N5554
pSEMTECH 3SM2 THRU 3SMO

POWER DISCRETES

Symbol | 1N5550 | 1N5551 | 1N5552 | 1N5553 | 1N5554 | Units
3SM2 35M4 35Mé6 3sms 35MO0
Average Forward Current (sine wave)
-max. T, =55°C b o 3.0 A
-max. L = 3/8"; T, =55°C - 5.0
Ft for fusing (t = 8.3mS) max Ft 42 AZS
Forward Voltage Drop max.
@ L = 3.0A, T,= 25°C V. 1.0 WV
Reverse Current max.
@ Vo Ti = 25°C L, 1.0 A
@V, Tj=125°C L, 60
Reverse Recovery Time max.
05A I, 0 1.0A I, recovers to 0.25A by ee, | 2 uS
Junction Capacitance typ. .
@V, =5V, f=1MHz o o pE
Thermal Characteristics
Svmbol 1N5550 | 1N5551 | 1N5552 | 1N5553 | 1N5554 Units
y Jsm2 35M4 35M6 3SM8 35MO0
Thermal Resistance-Junction to Lead
Lead length = 0.375" R, . 22 ‘CW
Lead length = 0.0" R, . 4
Thermal Resistance-Junction to
Ambient on 0.06" thick pcb. 1 oz. R, . 47 ‘Cw
copper
Typical Characteristics
0
G i
(pF'r' 10 l‘-‘-""
10F
s
10"
"' w 10' s w
Ve  (Vols)

Fig 1. Typical junction capacitance as a function of reverse voltage.
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i 1N5550 THRU 1N5554
pSEMTECH 3SM2 THRU 3SMO

POWER DISCRETES

Typical Characteristics
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Fig 2. Forward voltage drop as a function of forward current Fig 3. Maximum power versus lead temperature
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Fig 4. Forward power dissipation as a function of forward Fig 5. Maximum ratings for capacitive loads.

current, for sinusoidal operation.
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E SEMTECH

1N5550 THRU 1N5554

3SM2 THRU 3SMO

POWER DISCRETES

Ordering Information

Part Number Description

1N5550
1N5551
1N5552
1N5553
1N5554
3SM2
3SM4
3SM6
3SM8
3SMO0

Axial leaded hermetically sealed™

Note:
(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

—— f—— A
G4
Dimensions
Inches Millimeters Note
B DIMM
MIN MAX MIN MAX
A 0.115 0.18 2.92 457
D B 0.9 1.3 22.86 33.02
CC]J:I c 0.13 0.3 3.3 7.62
T —T D 0.03 0.8 1
D E 0.036 | 0.042 0.92 1.07
Note:
8 (1) Lead diameter uncontrolled over this region.
Weight = 0.0390z
Tk

Contact Information

Semtech Corporation

Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX (805)498-3804
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'1 SENITECH RECTFIER, up to 1kV, 2A, 2us 1N5614 S2Mm
1N5616 S4M

1N5618 S6M
1N5620 S8M
1N5622 SOM

QUICKREFERENCE AXIALLEADED HERMETICALLY SEALED
DATA STANDARD RECOVERY RECTIFIER DIODE

« Vr =200-1000V = Low reverse leakage curmrent
« | =20A * Hermetically sealed in Metoxilite fused metal oxide
o tr =2us * Good thermal shock resistance
* VF =11V « Low forward voltage drop
+  Avalanche capability.

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol | 1N5614 IN5616 IN5618 IN5620 IN5622 | Unit
s2M S SeM SBM SOM
Working reverse voltage VRwMm | 200 400 600 800 1000 A
Repetitive reverse voltage VREM 200 400 o600 800 1000 v
Average forward current IFav) . 2.0 + A
(@ 55°C, lead length 0.375")
Repetitive surge current IFRM 10 * A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current IFsm - 30 A
(tp = 8.3mS, & VR & Tjmax )
Storage temperature range Tste -65 to +175 — °c
Operating temperature range Top -65 to +175 —— °C
MECHANICAL
These products are qualified 1o
MIL-PRF-19500/427 and are preferred A
parts as listed in MIL-STD-701. [~ G2
They can be supplied fully released as DIMENSIONS
JAN, JANTX, and JANTXY versions. DM ™ MM INCHES | e
B BN | AKX | MIN | MAX
. . A 16 |28 065 [.110
These products are available in Europe D | B |254 [330 [1.00 [1.30
to DEF STAN 59-61 (PART 80)/029 l g 3:5 ':,: 'f‘“" E z
o F and FX levels. P (} ¢ E 166 L84 033
5 J NOTES:
1. LEAD DIAMETER UNCONTROLLED
B OVER THIS REGION,

Weight = 0.0130z
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'1 SENIT ECH RECTIFIER, up to 1kV, 2A, 2us 1N5614 S2M

1N5616 S4M
1N5618 S6M
1N5620 S8M
1N5622 SOM

CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol | 1N5614 1N5616 1N5618 1N5620 IN5622 | Unit
S2M S4M SeM S8M SOM

Average forward current (sme wave)

- max. pcb mounted; Ta = 55°C IFAVY) - 1.0 > A
- max. L = 3/8"; TL = 55°C IF(AV) . 2.0 > A
It for fusing (t = 8.3mS) max. It “ 5.0 . A%S
Forward voltage drop max.

@Ir = 1.0A, Tj = 25°C VF - 1.1 \%
Reverse current max.

@ VrRwM, Tj = 25°C Ir - 0.5 > HA
@ VRWM, T, = 100°C Ir « 25 > HA
Reverse recovery time max. ter -_— 20 uS
0.5A Ir to 1.0A Ig. Recovers to 0.25A Irr.

Junction capacitance typ. Gj — 23— pF

@VR=5V, f=1MHz
Thermal resistance - junction to lead

Lead length = 0.375" RejL e 30 o 19C/W
Lead length = 0" RejL — 7 — |°C/W
Thermal resistance - junction to amb.
on 0.06" thick pcb. 1 oz. copper. Roja — 95 —— [°C/W
PO7 Q30
10? 10°
Zo , G mastiil
ccrw) ‘ A ®F) ‘ N
10 = 10
l/,
11 N
10° ] 10
10" 10!
107 10°? 107 10° 10’ 10? 10" 10° 10' 10 10°
t (Secs) Vk (Volts)
Fig 1. Transient thermal impedance charactenistic. Fig 2. Typical junction capacitance as a function of

reverse voltage.
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' SENITECH RECTFIER,up to 1kV, 2A, 2ps 1N5614 S2M
4 1N5616 S4M
1N5618 S6M
1N5620 S8M
1N5622 SOM
A3l BO4
4.0 10.0 1
/ / \ \ ——L=("
Typ @T; = 175°C. / / / \\ g
O T NANDEZZ= &
I - ' ] I P \ // 34" _J
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Fig 3. Forward voltage drop as a function of Fig 4. Maximum power versus lead temperature.
forward current.
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Fig 5. Forward power dissipation as a function of
forward current, for sinusoidal operation.

RC time constant (mS)

Fig 6. Maximum ratings for capacitive loads.
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150-500ns

S2F thru SOF

r
'1 SENITECH RECTFIER, up to 1kV, 2A, 1N5615 thru 1N5623

AXIALLEADED HERMETICALLY SEALED

FAST RECTIFIER DIODE

* Low reverse recovery time

+ Hermetically sealed in Metoxilite fused metal oxide

* Low switching losses
e |ow forward voltage drop

e Soft, non-snap off, recovery characteristics

QUICK
REFERENCE DATA

Vr = 200 - 1000V

« | =2.00A
s fr =150 - 500nS
e IR =05uA

ABSOLUTE MAXIMUM RATINGS @ 25°C unless otherwise specified)

IN5615 1N5617 TIN5619 1N5621 1N5623 :
Symbol 1'orp” "~ "off  S6F  S8F  SoF| ™!
Working reverse voltage VRwWM 200 400 600 800 1000 v
Repetitive reverse voltage VRRM 200 400 600 800 1000| V
Average forward current Iraw 2.0 > A
(@ 55°C, lead length 0.375") :
Repetitive surge current IFRM 6.0 > A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current Irsm * 25 A
{tp = 8.3m5, @ VR & Tjmax )
Storage temperature range TstG +———— -65 t0 +175 m——e—s °C
Operating temperature range Top —— 65 10 +175 e °C
MECHANICAL
These products are qualified to
A — MIL-PRF-19500/429 and are preferred
- 62 parts as listed in MIL-STD-701.
DIMENEIONS They can be supplied fully released as
DiM” MM INCHES |\ ~re JAN, JANTX, and JANTXY versions.
B MIN ] MAX | MIN | MAX
A (16 (28 065 1.110 -
B 1254 330 11.00 1130 These products are qualified in Europe
D
4 RS to DEF STAN 59-61 (PART 80)/029.
i () ¢ E |66 |.84 |02 {033 |-
b } NOTES:
1. LEAD DIAMETER UNCONTROLLED
£l B OVER THIS REGION.
N Weight = 0.040z
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r
'q SENITECH RECTFER, up to 1KV, 2A, 1N5615 thru 1N5623
4 150-500ns S2F thru SOF

ELECTRICAL CHARACTERISTICS @ 25°C unless otherwise specified)

1N5615 1IN5617 1N5619 IN5621 IN5623|  (jni

Symbol  I's)f~ "SiF = SF = S8F  SOF| ™t
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IrAV) — 1,00 — A
for square wave (d = 0.5) Irav) e 1,05 e A
Average forward current max.
(TL =55°C; L =3/8"
for sine wave IFAV) — 195 ——————— A
for square wave IFAv) —_— 200 ——t A
I’t for fusing (t = 8.3mS) max. It — 25 —m— A’s
Forward voltage drop max.
@Ir = 1.0A, Tj = 25°C VF “ 1.2 - \"
Reverse current max.
@ VrwM, Tj = 25°C IR . 0.5 - HA
@ VrwM, Tj = 100°C IrR . 25 MA
Reverse recovery time max. trr 150 150 250 300 500 nS
0.5A I to 1.0A Ir. Recovers to 0.25A IRRg,
Junction capacitance typ. G 27 27 27 18 18 PF
@VR =5V, f=1MHz

THERMAL CHARACTERISTICS

1N5615 1N5617 1N5619 1N5621 1IN5623] yni
Symbol |'o02”"” "SiF ~ S6F S8F  SoF| -™

Thermal resistance - junction to lead

Lead length = 0.375" RojL “ 38 > °C/W
Lead length = 0.0" RoJL « 7 » |°C/W
Thermal resistance - junction to amb.

on 0.06" thick pcb. 1 oz. copper. Roja . 95 > |°C/W
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'q SENITECH RECTFIER, up to 1kV, 2A, 1N5615 thru 1N5623
4 150-500ns S2F thru SOF

40 / A3 100 \ BO4
// /1) \\
32 8.0 Eet =0
Typ @T; = 175°C, / Pr N L 18"
Ir i W AN 1747
(Amps) (Wanss) N R —w
24 4 50 = 7
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[ ~| Ra S
18 490 <3
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Fig 1. Forward voltage drop as a function of Fig 2. Maximum power versus lead temperature.
forward current. ‘
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Fig 3. Transient thermal impedance characteristic. Fig 4. Typical junction capacitance as a function of

reverse voltage.
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" SENMTECH RECTIFIER, up to 1kV, 2A,

1N5615 thru 1N5623

150-500ns S2F thru SOF
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Fig 5. Forward power dissipation as a function of Fig 6. Forward power dissipation as a function of
forward current, for sinusoidal operation, forward current, for square wave operation.
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Fig 7. Typical repetitive forward cumrent as a
function of pulse width at 55°C; Rey = 35 °C/W;
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Ve

RECTIFIER, up to 150V, 2.5A, 1N5802
p, SEMTECH ] INSG02
1N5806

AXIALLEADED HERMETICALLY SEALED QUICK

SUPERFAST RECTIFIER DIODE

* Very low reverse recovery time

REFERENCE DATA
* VR =50- 160V

* Hermetical sealed in Metoxilite fused metal oxide [ =25bA
¢ Low switching losses s tr =26nS
« Soft, non-snap off, recovery characteristics ¢« g =1pA
* Very low forward voltage drop
ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)
Symbol 1N5802 1NB804 IN5806 Unit
Working reverse voltage VRwWM 50 100 150 \%
Repetitive reverse voltage VRRM 50 100 150 A
Average forward current Ircav) “ 2.5 > A
(@ 75°C, lead length = 0.375")
Repetitive surge current IFrM — 4 — A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current Irsm —— 35 —/— A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range Tstg +— -65 to +200 ——— °C
Operating temperature range Top 4 65 t0 +175 =~—————r °C
MECHANICAL
G111
A ; i These products are qualified to
Dimensions
MIL-PRF-19500/477 and are prefered
Millimeters Inches Note parts as listed in MIL-STD-701.
DIM™ They can be supplied fully released
5 MIN | MAX | MW MAX as JANTX and JANTXV versions.
A 1.65 2.16 0.065 0.085
o } B 17.8 33.0 0.70 1.30
L C 3.18 6.35 0.125 0.250
L )G D - 0.80 0.030 1
DT E 0.69 0.81 0.027 0.032
F—o Note:
B (1) Lead diameter uncontrolled over this region.
Weight = 0.0130z
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Ve

SENITECH RECTFER upto 150V, 2.5A, 1N5802
" 25ns 1N5804
1N5806

ELECTRICAL CHARACTERISTICS @ 25°C unless otherwise specified)

Symbol 1N5802 1IN5804 IN5806 | Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFav) - 1.3 > A
for square wave (d = 0.5) IFAV) “ 1.4 » A
Average forward current max.
(Tt = 55°C; L = 3/8")
for sine wave IFAY) + 3.1 » A
for square wave Irav) « 3.3 - A
I’t for fusing (t = 8.3mS) max. I°t “ 10.0 - | A%S
Forward voltage drop max.
@Ir = 1.0A, Tj = 25°C VF +—— 0875 —8™ \Y
Reverse current max.
@ Vrww, Tj = 25°C IR « 1.0 > LA
@ VrRwwM, Tj = 100°C Ir « - 50 > pA
Reverse recovery time max. trr . - 25 > nS

1.0A Ir to 1.0A Ir- Recovers to 0.1A Igr.
Junction capacitance typ. Gj . 25 pF
@VR =5V, f=1MHz
THERMAL CHARACTERISTICS

Symbol | 1N5802 1N5804 IN5806 | Unit
Thermal resistance - junction to lead
Lead length =0.375” RejL “ 36 > |°C/W
Thermal resistance - junction to amb. | Reja + 100 » |°C/W
on 0.06" thick pcb. 1 oz. copper.
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" SENIT ECH RECTIFIER, up to 150V, 2.5A, 1N5802

25ns 1N5804
1N5806
10.0 Al0L 160 QI
8.0 .
Ir Typ @Tj = 150°C 120
(Amps)
p C] —_-—.\"h,.__
6.0 ax @T; = 150°C {pF) ]
/ 8.0 T —
40 1T
Max @T; = 25°C / 40
2.0 /\‘71
° 0.4 0.8 12 16 Ty 10° 10’ 10
VE (Volts) VR (Volts)

Fig 1. Forward voltage drop as a
function of forward current.

Fig 2. Typical junction capacitance as a function of
reverse voltage.

© 2009 SEMTECH CORP

55 www.semtech.com



IN5802US/1N5804US/1N5806US
Superfast Recovery Diodes

va
'q SENMITECH
A Surface Mount (US)

POWER DISCRETES
Features

Quick reference data @ \Very low reverse recovery time

€ Hermetically sealed non-cavity construction
Ve 90 -150 vV € Soft, non-snap, off recovery characteristics
I IN5802US to 1IN5806US = 2.5A

F @ Very low forward voltage drop
t, IN5802US to 1IN5806US = 25nS

I, IN5802US to 1N5806US = 1pA

These products are qualified to MIL-PRF-19500/477
and are preferred parts as listed in MILLHDBK-5961.
They can be supplied fully released as JANTX and
JANTXV versions.

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol 1N5802US 1N5804US 1N5806US Units
Working Reverse Voltage Ve 50 100 150 V
Repetitive Reverse Voltage Vierm 50 100 150 \
Average Forward Current | 25 A
(@ 75°C lead length = 0.375") FAv) '
Repetitive Surge Current | 14 A
(@ 55°C lead length = 0.375") FRM
Non-Repetitive Surge Current | 35 A
(tp=83mS @Vr&T,,) FSM
Storage Temperature Range Tsro -65 to +175 °C
Average Forward Current Max
(pcb mounted: T, = 55°C)
Sine wave ) IF(AV) 1.0 A
Square wave (d = 0.5) IF(AV) 1.1
Pt for fusing (t = 8.3mS) max Pt 10 A28
Forward Voltage Drop max
@T,=25C Ve 0.875 @ 1A \Y,
Reverse Current max
@ Vrw TJ_= 25"°C I 1.0 UA
@ Vg T,=100°C s 50
Reverse Recovery Time max
(1.0A I to 1.0A I, recover to 0.25A |, oc.) trr 25 nS
Junction Capacitance typ
@V, =5V f= 1MHz C, 25 PF
Thermal Resistance to end cap R e 13 °C/wW
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< 1N5802US/1N5804US/1N5806US
" SEMTECH

POWER DISCRETES

Ordering Information

Part Number Description

1N5802US,

1N5804US, Surface Mount™
1N5806US 2
Note:

(1) Available in trays and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

—{B~
Ll P -
/‘\
VAR NI
ARAN T
c N
! L ~ 7
t . |
A I |

*Cathode is denoted by a black band on a white body.

Dimensions in Inches
1N5802US - 1N5806US
MIN MAX
A 0.168 0.2
B 0.019 0.028
C 0.003 -
D 0.091 0.103

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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SENITECH RECTIFER upto 150V, 6A, 30ns 1N5807
'j 1N5809
TN5811
AXIALLEADED HERMETICALLY SEALED QUICK
SUPERFAST RECTIFIER DIODE REFERENCE DATA
* Very low reverse recovery time * VR =50-150V
* Hermeticdl sealed in Metoxillte fused metal oxide * I =6.0A
* Low switching losses s tr =30nS
+ Soft, non-shap off, recovery characteristics s g =5uA

* Very low forward voltage drop

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol 1N5807 1N5809 1N5811 Unit
Working reverse voltage VRWM 50 100 150 A
Repetitive reverse voltage VRRM 50 100 150 A%
Average forward current Irav) - 6.0 > A
(@ 75°C, lead length = 0.375")
Repetitive surge current IrrRM - 25 A
(@ 55°C in free air, lead length 0.375") ~
Non-repetitive surge current IrsM ¢ 125 > A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TsTG ——— 65 t0 +200 =t °C
Operating temperature range Top +——— 65 to +175 ——— °Cc
MECHANICAL
— A G112
Dimensions These products are qualified to
MIL-PRF-19500/477 and are prefered
Millimeters Inches Note parts as listed in MIL-STD-701.
B DIM™ They can be supplied fully released
MIN | MAX | MIN | MAX as JANTX and JANTXV versions.
A 2.92 361 115 0.142
FERIRE! ° B 229 330 0.90 130
o L)r C 33 762 130 03
Lo
D 0.80 - 030 1
E 0.91 107 0.036 042
B
Note:
(1) Lead diameter uncontrolled over this region.
o | Weight =0.0130z
e
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r
'1 SENITECHI RECTIFIER up to 150V, 6A, 30ns 1N5807

1N5809
TN5811
ELECTRICAL CHARACTERISTICS (@ 25°C uniess otherwise specified)

Symbol | 1N5807 IN5809 IN5811 | Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFAv) > 1.7 > A
for square wave (d = 0.5) IFAav) . 1.8 > A
Average forward current max.
(TL =55°C; L = 3/8"
for sine wave Irav) “ 5.7 » A
for square wave Irav) - 6.0 + A
Pt for fusing (t = 8.3mS) max. It . 32 > A%S
Forward voltage drop max.
@Ir = 4.0A, Tj = 25°C VF +———— (.875 ————— \'
Reverse current max.
@ VrRwm, Tj = 25°C Ir . 5.0 ’ HA
@ Vrww, Tj = 100°C IR “ 150 . HA
Reverse recovery time max. ter 30 - » nS

1.0A Ir to 1.0A Ig. Recovers to 0.1A Igrr.
Junction capacitance typ. G * 60 \ pF
@VR =5V, f=1MHz
THERMAL CHARACTERISTICS

Symbol | 1N5807 1N5809 IN5811 | Unit
Thermal resistance - junction to lead
Lead length = 0.375” RojL . 22 > |°C/W
Thermal resistance - junction to amb. | Reja . 90 » |°C/W
on 0.06" thick pcb. 1 oz. copper.
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'1 SENIT ECHI RECTIFIER, up to 150V, 6A, 30ns 1N5807

TN5809
TN5811
Al02 Q2
10.0
[ 50 ol
/ ~
8.0 Typ @T; = 150°C 40 el
I ™~
F -
(Amps) G N
6.0 Max @T; = 150°C ®D 30 | ~
40 20
Max @T, = 25°C /
20 ™ AN / 10
0 0
) 0.4 6.8 1.2 107 10° 10! 10°
Vi (Volts) Vr (Volts)

Fig 1. Forward voltage drop as a

) Fig 2. Typical junction capacitance as a function of
function of forward current.

reverse voltage.
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Quick reference data

V., 50 -150 V

|, IN5807US to 1N5811US = 6A

t, IN5807US to 1IN5811US = 30nS
I, IN5807US to 1IN5811US = 5pA

AN5807US/1N5809US/1N5811US

Superfast Recovery Diodes
Surface Mount (US)

POWER DISCRETES
Features

@ Very low reverse recovery time
@ Hermetically sealed non-cavity construction

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

@ Soft, non-snap, off recovery characteristics

@ Very low forward voltage drop

These products are qualified to MIL-PRF-19500/477
and are preferred parts as listed in MILLHDBK-5961.
They can be supplied fully released as JANTX and

JANTXV versions.

Symbol 1N5807US 1N5809US 1N5811US Units
Working Reverse Voltage Ve 50 100 150 Vv
Repetitive Reverse Voltage Vierm 50 100 150 \
Average Forward Current | 6.0 A
(@ 75°C lead length = 0.375") FAv) '
Repetitive Surge Current | o5 A
(@ 55°C in free air lead length = 0.375") FRM
Non-Repetitive Surge Current | 125 A
(tp=83mS @ Vr&T,,,) FSM
Storage Temperature Range Ters -65 to +175 °C
Average Forward Current Max
(pcb mounted: T, = 55°C)
Sine wave IF(AV) 1.7 A
Square wave (d = 0.5) IF(AV) 1.8
Pt for fusing (t = 8.3mS) max Pt 32 A2S
Forward Voltage Drop max
@T,=25C Ve 0.875 @ 4A \Y
Reverse Current max
@ Vyrw TJ_= 25°OC Il 5.0 uA
@ Vg T, =100°C I 150
Reverse Recovery Time max
(1.0A I to 1.0A I, recover to 0.25A |, ..)) trr 30 nS
Junction Capacitance typ
@V, =5V f= 1MHz C, 60 PF
Thermal Resistance to end cap Roec 6.5 °C/W
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AN5807US/1N5809US/1N5811US

E SEMTECH
POWER DISCRETES
Ordering Information
Part Number Description
1N5807US,

Surface Mount™

1N5809US,
2 1N5811US
Note:

(1) Available in trays and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

—B=

—

C

|

L

A

[ /‘\ -
/\\

RGN S| R

71 | | -

T 1
D

*Cathode is denoted by a black band on a white body.

Dimensions in Inches

1N5807US - 1N5811US

MIN MAX
A 0.2 0.225
B 0.019 0.028
C 0.003 -
D 0.137 0.148

Contact Information

Semtech Corporation

Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX (805)498-3804
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Vq RECTIFIER, up to 150V, 1.8A, 1N6073 FF05

' SENMTECH 30ns 1N6074 FF10
‘ 1N6075 FF15

AXIALLEADED HERMETICALLY SEALED QUICKREFERENCE

SUPERFAST RECTIFIER DIODE DATA

e Very low reverse recovery time * VR =50-150V

+ Hermetically sealed in Metoxilite fused metal oxide + F =18A

* Low switching losses « tr = 30nS

¢ Low forward voltage drop * Vi = 12V

» Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Svmbol 1N6073 1N6074 1IN6075 Unit
ymbol 1 FFO05 FF10 FF15 "
Working reverse voltage VRWM 50 100 150 \
Repetitive reverse voltage VRRM 50 100 150 A%
Averaﬁe forward current Ircaw —— ] B A
(@ 55°C, lead length = 0.375")
Repetitive surge current IrrRM — 140 ————— A
(@ 55°C, lead length = 0.375")
Non-repetitive surge current Irsm +— 35 ——— A
(tp = 8.3ms, @ VR & Tjmax)
Storage temperature range TsTG 4 65 to +150 —* °C
Operating temperature range Tor e 65 to +150 ———> °C
MECHANICAL
These products are qualified to
ﬂ@ MIL-PRF-19500/503.
G5 They can be supplied fully released as
Dimensions JAN, JANTX, and JANTXV versions.
B DIMM Millmeters Inches Note These products are qualified in Europe
MIN MAX MIN MAX to DEF STAN 59-61 (PART 80)/029
DL A 1.4 1.8 055 0.083 - available to F and FX levels.
[ () C B | 254 | 330 1.00 1.30
c 35 42 140 165
I ? D .80 - .030 1
E .66 .84 .026 .033
. :
Note:
1. Lead diameter not controlled in this area.
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< RECTIFIER, up to 150V, 1.8A, 1N6073 FF05
' SEMTECH 3ons 1N6074 FF10
‘ 1N6075 FF15
ELECTRICAL CHARACTERISTICS @ 250C unless otherwise specified)
1IN6073 1N6074 1IN6075 .
Symbol | EF05 FF10 FF15 | Ont
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Irav) +— 085 — A
for square wave (d = 0.5) IFAVY) — 090 —m A
Average forward current max.
TL = 70°C; L. = 0" IFAY) 3.0 > A
T = 55°C; L = 3/8"
for sine wave IF(AV) - 1.7 > A
for square wave Ircavy “ 1.8 A
It for fusing (t = 8.3mS) max. It +— 50 — A%
Forward voltage drop max.
@I = 1.5A, Tj = 25°C VE — 12 ——— \%
Reverse current max.
@ VrRwM, Tj = 25°C Ir —_— 10 — HA
@ VRwm, Tj = 100°C IR — 50 —— HA
Reverse recovery time trr +—— 30 — nS
0.5A I, 1.0A IR, 0.25A IRRr.
Junction capacitance typ. Gj — 24 — pF
@VR =5V, f=1MHz
THERMAL CHARACTERISTICS
Svmbol IN6073 1IN6074 1N6075 Unit
ymbet 1 FF05 FF10 FF15
Thermal resistance - junction to lead
Lead length = 0.375" RejL - 46 > |°C/W
Lead length = 0.0" RejL 13 °C/W
Thermal resistance - junction to amb. | Reja « 95 °C/W
on 0.06" thick pcb. 1 oz. copper.
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_ RECTIFIER, up to 150V, 1.8A, 1N6073 FFO05

" SENMTECH 30ns

1N6074 FF10

1N6075 FF15
A0 04 rmil
4.0 7 10.0 Y
/ \
3.2 / / / 8.0 \\
Ir Typ @Ti = 150°C o
{Amps) ol \\ / / / Pr N — L Vg_
(watls) // —
2.4 ?, 6.0 \\ ey /;W 38"
Max @T; = 150°C / N L C—
/ = o "
1.6 [ y / 4.0 Iy 3( < . h
/ / \<>< \\
'\\
0.8 / / / \W@ﬁ*wc 2.0 ] \\Ex\\
77 =SSN
\
: 1y ; =N
] 0.4 0.8 1.2 1.8 20 0 60 120 180
V (Volts) T CO
Fig 1. Forward voltage drop as a Fig 2. Maximum power versus lead temperature.
function of forward current.
QX
102 - 10%
Za R S,
e G =y
(aclw) / (pF) \_\"
/ N
/ N
10! 17 10! P
™,
4 A
A//
v
10° ¢
1©° 102 19°  10°  10'  10? 0407 10° 10" 107
t (Secs) Ve  (Voits)
Fig 3. Transient thermal impedance characteristic. Fig 4. Typical junction capacitance as a function of
reverse voltage.
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_ RECTIFIER, up to 150V, 1.8A, 1N6073 FFO05

' SENMTECH 30ns 1N6074 FF10
gy 1N6075 FF15

T T T £ 10.0 T T T T P
o = form factor Tt S=UT

— = '2’:’:’ _ !curr:ni :V-aveform

iy % 8.0

. / / ’ / ) Pr /

o 3 / / / (Watts) 6o / / // //
117 v z

/ /:,/ a=157 ‘ // ’//
5 / 05 _

10.0

2
pa 24 / Vi 0:1
2.0 [ 1/ & 4.0 2.0 .4 e
7 . / 7
y/ g
74 7
0 0
0 1.0 2.0 3.0 4.0 5.0 0 1.6 2.0 3.0 4.6 50
Ipavy (Amps} Iravy (Amps)
Fig 5. Forward power dissipation as a function of Fig 6. Forward power dissipation as a function of
forward current, for sinusoidal operation. forward current, for square wave operation,
15.0 E301 8.0 £
L
120 \5,’”5 T~ 3=008
. N
Irrm 5= EE\ IR 60 H
(Amps) \i\L {Amps)
9.0 PUYIA K38 =0.1 8§
5=02 \\ ] 4.0 I L
e I M \
6.0 B SR ‘\‘\ — =02 N
5=05 \k ‘ e ”‘\\Q\
~uk \_‘ﬁ 20 —38=05 S
3.0 = |
0 3 2 1 ° v z ® ¥ 107 107" 16° 0’ 107
10 10 107 1G 10 10
t (Secs) t (Secs)
Fig 7. Maximum repetitive forward current as a Fig 8. Maximum repetitive forward current as a
function of pulse width at 35°C; Res = 45 °C/W,; function of pulse width a1 100°C; Res = 110 °C/W;
Viww during 1 - 8. Vrww during 1 - 8.
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RECTIFIER, up to 150V, 3.1A, 1N6076 3FF05

" SENMTECH 30ns

1N6077 3FF10
1N6078 3FF15

AXIALLEADED HERMETICALLY SEALED QUICKREFERENCE
SUPERFAST RECTIFIER DIODE DATA

* Very low reverse recovery time e VR =50-150V

+ Hermetically sedled in Metoxilite fused metal oxide e F =31A

¢ Low swifching losses * ty = 30nS

+ Low forward voltage drop « Ve = 1.2V

* Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

IN6076  1N6077  1N6078 .
Symbol 3FF05  3FF1I0  3FF15 | Untt
Working reverse voltage VRWM 50 100 150 \Y
Repetitive reverse voltage VRRM 50 100 150 v
Average forward current Irav) . 3.1 > A
(@ 55°C, lead length = 0.375")
Repetitive surge current IrrRM - 14.0 . A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current IFsM - 75.0 > A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range Ts1G e 05 tO +150 ——— °C
Operating temperature range Tor e 65 tO +150 ——— °C
MECHANICAL
These products are qualified to
41 r—— A G102 MIL-PRF-19500/503.
I S&MENS'%‘&%ES They can be supplied fully released as
DIM* iR TMAXIMIN [MAXINOTE JAN, JANTX, and JANTXYV versions.
A 11.6 2.8 10651101 —
B B [254]33001.00[1.30]
C 135 142 [.1401165] —
[0 [ —Jo8 ] ~ 105 1
D E_[66 .84 {.0361.042] —
T C NOTES:

1. LEAD DIAMETER
UNCONTROLLED OVER
THIS REGION.

Weight = (.13402
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~
RECTIFIER, up to 150V, 3.1A, 1N6076  3FFO05
" SEMTECH _ IN6077  3FE10

1N6078 3FF15

. ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)
2

IN6076  IN6077  1N6078 )

Symbol 3FF05  3FFI0  3FFI5 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Irav) 1.30 wmmey A
for square wave (d = 0.5) Irav) ——ee (4 et A
Average forward current max.
TL =70°C; L = 0". IFAV) . 6.0 > A
TL =55°C; L = 3/8"
for sine wave Ircan 3.0 » A
for square wave Iravy 3.1 A
It for fusing (t = 8.3mS) max. I’t — 5] ——s A%S
Forward voltage drop max.
@ Ir = 3.0A, Tj = 25°C VF —— 12— A%
Reverse current max.
@ VrwM, Tj = 25°C IR e 5,0 et HA
@ VrwM, Tj = 100°C IR +—— 100 ————r HA
Reverse recovery time , ter —es 3] ey nS

0.5A If to 1.0A Ig. Recovers to 0.25A Irr.
Junction capacitance typ. Gj e 58 et pF
@VR=5V,{=1MHz
THERMAL CHARACTERISTICS
IN6076  IN6077  1N6078 .

Symbol 3FF05  3FFI0  3FF15 | UM
Thermal resistance - junction to lead
Lead length = 0.0" RejL . 8.5 - |C/W
Lead length = 0.375" RojL . 25 > |°C/W
Thermal resistance - junction to amb. | Reja * 90 > °C/W
on 0.06" thick pcb. 1 oz. copper.
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RECTIFIER, up to 150V, 5A, 30ns  1N6079 5FF05

' SEMTECH 1N6080  5FF10
‘ 1N6081 5FF15
AXIALLEADED HERMETICALLY SEALED QUICK REFERENCE
SUPERFAST RECTIFIER DIODE DATA
* Very low reverse recovery time « Vp =580- 150V
* Hermetically sealed in Metoxilite fused metal oxide « [ =50A
* Low switching losses e tr =30nS
* Low forward voltage drop e VE =097V

« Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ ZSGC unless otherwise specified)

1N6Q79 1N6080 1N6081 .
Symbol 5FF05 5FF10 5FF15 Unit
Working reverse voltage VRWM 50 100 150 \'
Repetitive reverse voltage VRRM 50 100 150 A
Average forward current IF@av) +————— 50 — A
(@ 55°C, lead length 0.375")
Repetitive surge current IFrRM +— 24 — A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current IrsM — 175 ———— A
(tp = 8.3mS, @ VR & T]max )
Storage temperature range TstG *——— -65 to +150 —— °C
Operating temperature range Top +—— -65 to +150 —— °C
MECHANICAL
These products are qualified to
A ‘1 7t MIL-PRF-19500/503.
- G4 They can be supplied fully released as
M&MENSKI)S(S:HES JAN, JANTX, and JANTXY versions.
8 DM "I iiN_| MAX | WIN | max | NOTE
A 134 1ae 1135 1180 These products are qualified in Europe
D B 1225 1830 190 1130 - to DEF STAN 59-61 (PART 80)/030
i C |35 |42 |40 |165 -
A D |- |eo |- o3 |1 available to F and FX levels.
T ()¢ E |91 [1.07 |03 [.042 | -
D ' NCTES:
1. LEAD DIAMETER UNCONTROLLED
e . ® OVER THIS REGION.
Weight = 0.03%z
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rq RECTIFIER, up to 150V, 5A,30ns  1N6079 5FF05

' SENMTECH 1N6080  5FF10
gy 1N6081  5FF15

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

IN6079 IN6080 IN6081 .

Symbol 5FF05 5FF10 5FF15 | Unit
Average forward current max.
Ta =55°C
for sine wave Ircavy —— 2 — A
Average forward current max. A
TL = 70°C; L = 0" IFAV) — 120 —
TL =55°C; L = 3/8"
for sine wave IF(av) Srrrrrrere [ 8 e A
for square wave Iriav) — 50 ———— A
It for fusing (t = 8.3mS) max. 1%t — 127 —— A%
Forward voltage drop max.
@IF = 5.0A, Tj = 25°C VF e .97 s A%
Reverse current max.
@ VRwwMm, Tj = 25°C Ir el LU e——— HA
@ VrRwwM, Tj = 100°C Ir e 500 —— HA
Reverse recovery time max. ter e 3() e nS

0.5A I to 1.0A Ir. Recovers to 0.25A Igg.
Junction capacitance typ. Gj —— 23— pF
@VRr =5V, f=1MHz
THERMAL CHARACTERISTICS
1N6G79 1IN6080 1N6081 .

Symbol 1 sFrO5 5FF10 5FF15 | Unit
Thermal resistance - junction to lead
Lead length = 0.375" RejL - 23.5 > °C/W
Lead length = 0.0" R - 5 . °c/wW
Thermal resistance - junction to amb. | Reja . 75 > °C/W
on 0.06" thick pcb. 1 oz. copper.
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Vq RECTIFIER, up to 150V, 5A,30ns  1N6079 5FF05
"SEMTECH 1N6080  5FF10

1N6081 5FF15

Simil
20.0 / / A%t 40.0 B5mil
Typ @T; = 150“(:\\! / / N
160 azp
]F / / PF k.
(Amps) Max @T, = 15°C \L] (Watts) L f,-B )
120 / Z / 240 / iy
38"
12"
1] ="
8.0 16.0 v
/ X AT
/ [ —1 Mx@T=25C ’é& / 7\
4.0 8.0 7 <
/\/ e navaVar N
/ 4 \\_‘ﬁg E ™~
0.0 0 4 < ()] 1.2 7.6 20 0 o B0 160
T. CO)
Ve (Volis)
Fig 1. Forward voltage drop as a Fig 2. Maximum power versus lead temperalure
function of forward curmrent
% 52
10°* 10
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Fig 3. Transient thermal impedance characteristic. Fig 4. Typical junction capacitance as a function of
reverse voltage.
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rq RECTIFIER, up to 150V, 5A,30ns  1N6079 5FF05

" SENMTECH 1N6080  5FF10

1N6081 5FF15

0o T T T == 34.0 T T T T D32
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Fig 5. Forward power dissipation as a function of Fig 6. Forward power dissipation as a function of
forward current, for sinusoidal operation. forward current, for square wave operation.
70.0 Esp1 200 ES.
T
ey
56.0 P~ 0.05 160
IFRm N Irrm 5w 005
(Amps) AN (amps) —— 1]
420 et 5 01 3 120 =
- \ N X \\ [
Ty
zao 5-02 \\\\ Bo 6-01
B N u
5u05 mii ‘E\‘ B 02 [ \\\\\
- RN P N[
140 ma 4.0 T Sy
1 AN
0 0 |
10° 1072 10" 10° 10° 10* 10° 0% 10" 10° 10! 10"
t {(Secs) t (Secs)
Fig 7. Maximum repetitive forward current as a Fig 8. Maximum repetitive forward current as a
function of pulse width at 55°C; Rgyy, = 20 “C/W; function of pulse width at 100°C; ReyL = 80 "C/W;
Vrwwm during I - 8. Vrwam during 1 - 8.

© 2009 SEMTECH CORP 72 www.semtech.com



2PFF6
E SENMTECH Axial Leaded Hermetically Sealed

Superfast Recovery Rectifier Diode

POWER DISCRETES
Features

Quick reference data @ Very low reverse recovery time
@ Glass passivated for hermetic sealing
V, = 600V @ Low switching losses
le =2.0A € Soft, non-snap off, recovery characteristics

" @ Avalanche capability

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol 2PFF6 Units

Working Reverse Voltage Ve 600 \
Repetitive Reverse Voltage Vierm 600 V
Average Forward Current | A
@ 55°C, lead length 0.375" FAv) 2.0

Repetitive Surge Current | A
@ 55°C infree air, lead length 0.375" FRM 9.0

Non-Repetitive Surge Current | A
(tp=83mS @V, &T,,) FSM 45.0

Storage Temperature Range Ters -55 to +175 °C
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Ve
'1 SEMTECH 2PFF6

POWER DISCRETES

Electrical Specifications

Symbol 2PFF6 Units
Average Forward Current max
(pcb mounted; T, = 55°C) ) 0.85
for sine wave k) A
_ 0.90
for square wave (d = 0.5)
Average Forward Current max
(T, =55°C; L =23/8")
for sine wave IF(AV) 1.9 A
for square wave IF(AV) 2.0
Pt for fusing (t = 8.3mS) max Pt 8.4 A2S
Forward Voltage Drop max.
@ . = 2.0A, T= 25°C Ve 2.1 \Y,
Reverse Current typ.
@ Vg T1=25°C I 1 MA
@ Vg T =100°C s 20
Reverse Recovery Time max.
0.5A | to 1.0A I, recovers to 0.25A |, ..o trr 60 ns
Junction Capacitance typ. :
@V, =5V, f=1MHz i 40 PF
Thermal Characteristics
Symbol 2PFF6 Units
Thermal Resistance-Junction to Lead
Lead length = 0.375" Rou 20 °C/W
Maximum Characteristics
100, a0 [ILAT] T Y
Vi = Viny
JRCEE o /
é ; 1000 /
£ 100 E v’
: : /|
E 0. 108 ; " /
T ' o
0.0 - /
0,061 IJ ! /
00 0.5 180 15 20 2.5 30 35 40 45 50 25 50 75 oo 125 1m0 17s
Vi — Foraand Violiags ¢ V) T) — Junction Tempemtnre ¢ )
Figure 1. Forward Current vs. Forward Violtage Figure 2. Ravarsa Cumant vs. Junction Temperatura
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'A SENMTECH

POWER DISCRETES

Maximum Characteristics (Cont.)

2PFF6

|"|! — Reverse Power Dissipabion | mw)

16461

1 L]
Vi =V

50 75 100 125 130 175
Ty — Junction Tempemture (O 3

Figure 3. Max. Reverse Powear Dissipation vs. Junction

Tamparatura
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=
'1 SEMTECH 2PFFe

POWER DISCRETES

Ordering Information

Part Number Description

2PFF6 Axial leaded hermetically sealed™

Note:
2 (1) Available in bulk and tape and reel packaging. Please

consult factory for quantities.

Outline Drawing

~ A
Dimensions
B Inches Millimeters Note
DIMM
MIN MAX MIN MAX
A A77 y 450
C B 1.02 y 26
C 197 - 5.00
D 053 - 1.35
B
D .
Weight = 0.0350z

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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Vq 2PFF8, 2PFFO
'J SENMITECH Axial Leaded Hermetically Sealed

Superfast Recovery Rectifier Diode

POWER DISCRETES
Features

Quick reference data @ \Very low reverse recovery time
@ Glass passivated for hermetic sealing
Ve = 800 - 1000V € Low switching losses
l. = 3.0A @ Soft, non-snap off, recovery characteristics
t, =75nS

@ Avalanche capability

e

|, = 2uA

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol 2PFF8 2PFFO0 Units
Working Reverse Voltage Ve 800 1000 \Y
Average Forward Current | A
@ 55°C, lead length 0.375" FAV) 3.0
Repetitive Surge Current | A
@ 55°C in free air, lead length 0.375" FRM 9.0
Non-Repetitive Surge Current | A
(tp=83mS @V, &T,,.,) FSM 45.0
Storage Temperature Range Ters -55 to +175 °C
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E SEMTECH

POWER DISCRETES

2PFF8, 2PFFO

Electrical Specifications

Symbol 2PFF8 2PFFO0 Units
Average Forward Current max
(pcb mounted; T, = 55°C) IF(AV) 1.0 A
Average Forward Current max
(T, =55°C; L =23/8") Ity 3.0 A
Pt for fusing (t = 8.3mS) max Pt 8.4 A%S
Forward Voltage Drop max.
@ |- =3.0A, T=25°C V. 1.7 \Y,
Reverse Current max.
@ Ve Ti=25°C s 2 MA
@ Vg T1=100°C Il 50
Reverse Recovery Time max.
0.5A | to 1.0A I, recovers to 0.25A |, e i & ns
Junction Capacitance typ. .
@V, =5V, f=1MHz Ci 40 PF
Thermal Characteristics
Symbol 2PFF8, 2PFFO0 Units
Thermal Resistance-Junction to Lead
Lead length = 0.375" Ry . 26 °C/W
Typical Characteristics
100 00 100 T I
Vi =V

~ 100,000 ;

: = 5

R E . ”

% 0,100 / :E /

g 1100 I I ;‘ . o

_'__ 0.010 =

0.0l I I 1

oo 04 08 1.2 1s 20 24 28 32
W = Foraard Vollage | V)

Figure 1. Max. Forward Cument vs. Forward Voltage

Figure 2. Max. Revarse Cumant vs. Junction Temperatura

25 50

75 (L] 125 150

T_| — Junction Temperature ¢ °C 3

175
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E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

2PFF8

. . )
2PFFO Axial leaded hermetically sealed

Note:
(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

2PFF8, 2PFFO

- FA
Dimensions
B Inches Millimeters Note
DIMN
MIN MAX MIN MAX
A A77 4.50
C B 1.02 26
C 197 5.00
D .053 1.35
B
D Weight = 0.0350z

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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_ RECTIFIER, up to 200V, 2.6A,25ns  2PFT05 2PFT1

" SENMTECH 2PFT15 2PFT2
AXIALLEADED HERMETICALLY SEALED QUICK REFERENCE
SUPERFAST RECTIFIER DIODE DATA
* Very low reverse reccvery time » Vg =50- 200V
* Glass passivated for hermetic sealing « | =206A
* Low switching losses o tr =256nS
» Soft, non-snap off, recovery characteristics * VF =097V

* Low forward voltage drop

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol 2PFT05 2PFT1  2PFI15 2PFT2 Unit
Working reverse voltage VRWM 50 100 150 200 A%
Repetitive reverse voltage VRRM 50 100 150 200 \%
Average forward current IFAV) * 2.6 A
(@ 55°C, lead length = 0.375")
Repetitive surge current IFrM . 15.0 > A
(@ 55°C in free air, lead length 0.375") .
Non-repetitive surge current Irsm - 50.0 > A
(tp = 8.3mS, @ VR & Tjmax ) ‘
Storage temperature range TstG +——— 65 to +175 —— °C
Operating temperature range Tor ——— 65 to +175 —— °C
MECHANICAL
A These products are qualified in Europe
1 e to DEF STAN 59-61 (PART 80)/043
SRR ilable to F and FX levels
Al T 8 BT 7 v .
A - 3.81 - .150
B B ] 280 - 1190 -
c - 4.57 - .180
D 0.81 - .032

Weight = 0.0130z
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_ RECTIFIER, up to 200V, 2.6A,25ns  2PFT05 2PFT1

" SENMTECH 2PFT15 2PFT2

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol 2PFT05 2PFT1 2PFT15 2PFT2 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFav) —— 135 — A
for square wave (d = 0.5) IFav) ———— 140 ————— A
Average forward current max.
(TL =55°C ;L =3/8"
for sine wave IFAW) " 24 ’ A
for square wave IFAV) ——— 06 ——— A
It for fusing (t = 8.3mS) max. It — 10.6 —tr A%S
Forward voltage drop max.
@Ir = 2.0A, Tj = 25°C Vr — .97 ——s \%
Reverse current max.
@ Vrww, Tj = 25°C IR — 10— HA
@ VrwM, Tj = 100°C Ir — 10 —— HA
Reverse recovery time max. trr — 25— nS

0.5A Ir to 1.0A Ir. Recovers to 0.25A IRg.

Junction capacitance typ. G — 45 — pF
@VR =5V, f=1MHz

THERMAL CHARACTERISTICS

Symbol 2PFT05 2PFT1 2PFT15 2PFT2 Unit

Thermal resistance - junction to lead

Lead length = 0.375" ReojL . 47 > °C/W
Lead length = 0.0" RojL « 19 > °c/wW
Thermal resistance - junction to amb. | Reja 100 ———— | °C/W

on 0.06" thick pcb. 1 oz. copper.
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_ RECTIFIER, up to 200V, 2.6A,25ns  2PFT05 2PFT1

" SENMTECH 2PFT15 2PFT2

8.0 | l /”‘20 0 Bld
Ir / PF
(Amps) Typ @T,; = 175°C~ / T {Watts)
60 ! l ™ / 8.0 I —L =|?;;
& £ o : //_
M Tj=175"C4
ax @T; / / \ e ;ﬁ -
172"
o NESss=
40 / 40 2 - — I
Max @T; = 25°C \\M / ™~ ] <
-y
- ™~
2.0 A/ / 20 :>( é \\
\
P BN
0.0 8
0.0 04 038 12 16 ] 80 160
Vr (Volts) Tu (O
Fig 1. Forward voltage drops as a Fig 2. Maximum power versus lead temperature.
function of forward current.
Q0
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\\._
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-
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Fig 3. Typical junction capacitance as a function of reverse voltage.
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Ve
" SEMTECH

RECTIFIER, up to 200V, 2.6A, 25ns

2PFT05 2PFT1
2PFT15 2PFT2

80 T 2 80 —— 20
o = form factor Tt ‘_E-UT
Traw) 1Curreri Wavelorm
&0 6.0
Pr / // Pr / / /
vi (Watts) y
(Waus) / / / 7 / /
w0 74 3 pai P
/ ,4——&7;-557 | / // jd
< 2 5 =1(DC)
20 '/ e 10 —] 20 / / /_{ 05 ]
Y4 v o
Y A ,
A P
° 8
0 10 2.0 3.0 40 5.0 "o 10 20 3.0 40 5.0

Iravy  (Amps)

Fig 4. Forward power dissipation as a function of
forward current, for sinusoidal operation.

Irav)y (Amps)

Fig 5. Forward power dissipation as a function of
forward current, for square wave operation.
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Fig 6. Transient thermal impedance characteristic.
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rq RECTIFIER, up to 600V, 3.4A,50ns  3FF30 3FF40

" SEMTECH 3FF50  3FF60
AXIALLEADED HERMETICALLY SEALED QUICK
SUPERFAST RECTIFIER DIODE REFERENCE DATA
* Very low reverse recovery time
» Hermetically sealed with Metoxilite fused metal oxide e Vp =300 - 600V
* Low switching losses e |F =34A
* Soft, non-snap off, recovery characteristics e ty = 50nS

e IR = T0pA

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified}

Symbol 3FF30 3FF40 3FF50 3FF60 Unit
Working reverse voltage VRWM 300 400 500 600 \Y
Repetitive reverse voltage VRRM 300 400 500 600 A
Average forward current Irav) 34 —m A
(@ 55°C, lead length = 0.375") ‘
Repetitive surge current IFRM +— 150 ———> A
(@ 55°C in free air, lead length 0.375") ‘
Non-repetitive surge current IrFsM +— 70 — A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TstG +——— -65 to +150 ———— °C
Operating temperature range Top +—— -65 to +150 —— °C
MECHANICAL
A "
[ G63
DIMENSIONS
. M INCHES
5 DIM ﬁ AT o |NOTE
A |34 [46 [.135 [.180
0 & Tos Tas Tia T iss
1 1 D |- |80 |- 1030 |1
T 0O < E |81 [1.07 | 036 042
o ! NOTES:
1. LEAD DIAMETER UNCONTROLLED
E —fle B OVER THIS REGION.
Weight = 0.0402
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< RECTIFIER, up to 600V, 3.4A, 50ns  3FF30  3FF40
"SEMTECH 3FF50  3FF60

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol 3FF30 3FF40 3FF50 3FF60 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFAV) —_— 1 — A
for square wave (d = 0.5) Irav) *r— 1] ————— A
Average forward current max.
(TL = 55°C; L = 3/8")
for sine wave Irav) +—— 33 ———— A
for square wave Irav) *+— 34 —— A
It for fusing (t = 8.3mS) max. It —_— ] — A’S
Forward voltage drop max.
@1Ir = 3.0A, Tj = 25°C VF — 140 —————s \Y%
Reverse current max.
@ VrRwy, Tj = 25°C IR —_— 10 —m HA
@ VrRww, Tj = 100°C IR - 500 ———r HA
Reverse recovery time max. trr +— 50 — nS
0.5A Ir to 1.0A Ir. Recovers to 0.25A Igrr. ‘
Junction capacitance typ. G — 125 —— pF
@Vg =5V, f=1MHz

THERMAL CHARACTERISTICS

Symbol 3FF30 3FF40 3FF50 3FF60 Unit

Thermal resistance - junction to lead

Lead length = 0.375" RojL . 20 » |°C/w
Lead length = 0.0" RejL “ 5 > |°C/W
Thermal resistance - junction to amb. | Reja « 75 — |°C/W

on 0.06" thick pcb. 1 oz. copper.
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e RECTIFIER, up to 600V, 3.4A,50ns 3FF30 3FF40
p
" SENMITECH 3FF50  3FF60
A4l BOSt
120 / / ] 20.0
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Fig 1. Forward voltage drops as a function Fig 2. Maximum power versus lead temperature
of forward current
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Fig 3. Transient thermal impedance characteristic. Fig 4. Typical junction capacitance as a functien of
reverse voltage.
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_ RECTIFIER, up to 600V, 3.4A, 50ns 3FF30 3FF40
" SENMTECH 3FF50  3FF60
250 ] I l / c 25.0 ' T_’It 45I-UT' / / u
— A i
200l * == gonBMfsac! or / / / / 00 . !Cument Wavelomm / /£
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Fig 5. Forward power dissipation as a function of
forward current, for sinusoidal operation.
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Fig 6. Forward power dissipation as a function of
forward current, for square wave operation.
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Fig 7. Typical repetitive forward current as a Fig 8. Typical repetitive forward current as a
function of pulse width at 55°C; Rai = 20 °C/W; function of pulse width at 100°C; ResL = 80 "C/W;
Vrwwm daring 1 - 8. Vawwm during 1 - 8.
© 2009 SEMTECH CORP 87 www.semtech.com



rq RECTIFIER, up to 1kV, 3.25A, 3PF8

" SENMTECH 3o00ns 3PF0
AXIALLEADED HERMETICALLY SEALED QUICK

FAST RECTIFIER DIODE REFERENCE DATA
* Low reverse recovery time * VR =800 & iOOOV

* Glass passivated for hermetic sealing * [F =3.25A

* Low switching losses * fr =300NnS

» Soft, non-snap off, recovery characteristics e I =1uA

» Avalanche capability

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol 3PF8  3PF0 Unit
Working reverse voltage VRWM 800 1000 \'
Repetitive reverse voltage VRRM 800 1000 \Y
Surge reverse voltage VRSM 900 1100 \
Average forward current IFav) +«— 325— A
(@ 55°C, lead length 0.375") :
Repetitive surge current IFRM — 27— A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current Irsm 76 —» A
(tp = 8.3mS, @ VR & Tjmax)
Storage temperature range TstG -65 to +175 °C
Operating temperature range Tor -65 to +175 °C
MECHANICAL
These products are available in Europe
4 A e . to DEF STAN 59-61 (PART 80)/043
1 T DIMENSIONS to F and FX levels.
DM * mNWM_Ax_ ﬁ*iﬂx NOTE
A - 4.50 - A77
B B | 280 - 1.10 -
[o] - 5.00 - 197
D 1.35 - 053

Weight = 0.0130z
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rq RECTIFIER, up to 1kV, 3.25A, 3PF8

" SENMTECH 300ns 3PF0

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol 3PF8 3PFO Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFAV) «— 140 — A
for square wave (d = 0.5) Iraw) «— 150 — A
Average forward current max.
(TL = 55°C; L = 3/8")
for sine wave Ir(AV) «— 310 — A
for square wave IFAV) «— 325 — A
I’t for fusing (t = 8.3mS) max. It — 24 — A%S
Forward voltage drop max.
@Ir = 3.0A, Tj = 25°C VF — 1.3 — \%
Reverse current max
@ VrRwwM, Tj = 25°C IR «~— 1.0 — nA
@ Vrww, Tj = 100°C Ir «— 10 — nA
Reverse recovery time max. ter +~— 300 — nS
0.5A Ir to 1.0A Ir. Recovers to 0.25A Igg.
Junction capacitance typ. G; - 30 — pF
@VR =5V, f=1MHz

THERMAL CHARACTERISTICS

Symbol 3PF8  3PF0 Unit
Thermal resistance - junction to lead o
Lead length = 0" RejL — 12 — 0C/ w
Lead length = 0.375" RejL «~— 26 — C/W
Thermal resistance - junction to amb. | Regja — 75 — °C/W
on 0.06" thick pcb. 1 oz. copper.
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rq RECTIFIER, up to 1kV, 3.25A, 3PF8

" SENMTECH 300ns 3PF0
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Fig 1. Forward voltage drop as a function of Fig 2. Maximum power versus lead temperature.
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Fig 3. Transient thermal impedance characteristic. Fig 4. Typical junction capacitance as a function of

reverse voliage.
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V| RECTIFIER, up to 1kV, 3.25A, 3PF8
" SENMTECH 300ns 3PF0
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Fig 7. Typical repetitive forward current as a
function of pulse width at 55°C; Rey = 22 °C/W;
Viwm during 1 - 8.

Fig 8. Typical repetitive forward current as a
function of pulse width at 100°C: Rex = 75 °C/W;
Vawwm during 1 - 9.
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_ RECTIFIER, 1kV, 2.7A, 150ns 3PFRO

" SEMTECH
AXIALLEADED HERMETICALLY SEALED QUICK
FASTRECTIFIER DIODE REFERENCE DATA
* Low reverse recovery time * Vg = 1000V
» Glass passivated for hermetic sealing e I =27A
* Low switching losses o tr =150NnS
» Soff. non-snap off, recovery characteristics e IR =5uA
» Avalanche capability
ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)
Symbol 3PFRO Unit
Working reverse voltage VRwWM 1000 \4
Repetitive reverse voltage VRRM 1000 A%
Surge reverse voltage VRsM 1100 v
Average forward current IrAV) 27 A
(@ 55°C, lead length 0.375") ‘
Repetitive surge current IrrRM 21 A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current Irsm 70 A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TstG -65 to +175 °C
Operating temperature range Tor -65 to +175 °C
MECHANICAL
o s
= 1 DIMENSIONS
DiM "WMMM_ _hiﬁc*;ix NOTE
A - 4.50 - A77
B B | 280 - 1,10 -
c - 500 - 197
D 135 - .053
1<
B
D ——t
- — Weight = 0.040z
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_ RECTIFIER, 1kV, 2.7A, 150ns 3PFRO

" SEMTECH

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol 3PFRO Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Irav) 1.15 A
for square wave (d = 0.5) Irav) 1.20 A
Average forward current max.
(TL = 55°C; L = 3/8"
for sine wave Irav) 2.60 A
for square wave IFAW) 2.70 A
It for fusing (t = 8.3mS) max. I’t 20 A%
Forward voltage drop max.
@Ir =2.0A, Tj=25°C VF 1.5 \Y
Reverse current max.
@ VrRwM, Tj = 25°C Ir 5.0 MA
@ Vrww, Tj = 100°C Ir 25 MA
Reverse recovery time max. trr 150 nS

0.5A If to 1.0A IR. Recovers to 0.25A IRr.
Junction capacitance typ. G 70 pF
@VR =5V, {f=1MHz
THERMAL CHARACTERISTICS

Symbol 3PFRO Unit
Thermal resistance - junction to lead
Lead length = 0" RoJL 12 °C/W
Lead length = 0.375" RejL 26 °C/W
Thermal resistance - junction to amb. | Reja 75 °C/W
on 0.06" thick pcb. 1 oz. copper.
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_ RECTIFIER, 1kV, 2.7A, 150ns 3PFRO

" SEMTECH
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Fig 1. Forward voitage drop as a function Fig 2. Maximum powér versus lead temperature.
of forward current.
Q28
10° — o =E
Za o iIN
CCIW) T (PP A\
10’ —
== N
ﬂ, \\\
/ ] tot &
¥ 7
L1 1
10
1071 10°
10° 10°* 10" 10° 10’ 10 10" 10° 10' 10° 10°
t (Secs) Ve (Volis)
Fig 3. Transient thermal impedance characteristic. Fig 4. Typical junction capacitance as a function of

reverse voltage.
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_ RECTIFIER, 1kV, 2.7A, 150ns 3PFRO
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Fig 7. Typical repetitive forward current as a
function of pulse width at 55°C; Rej = 22 °C/W;
Vrwm during 1 - &.

Fig 8. Typical repetitive forward current as a
function of pulse width at 100°C; Res = 75 “"C/W;
Vrww during I - §.
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_ RECTIFIER, up to 200V, 4A,30ns  3PFTO05 3PFT1

" SENMTECH 3PFT15  3PFT2
AXIALLEADED HERMETICALLY SEALED QUICK
SUPERFAST RECTIFIER DIODE REFERENCE DATA
* Very low reverse recovery time * VR =50-200V
« Low forward voltage drop s [ =40A
¢ Gilass passivated for hermetic sedling e fr =30nS
* Low switching losses « Vi =105V

» Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol 3PFT05 3PFI1 3PFT15 3PFT2 Unit
Working reverse voltage VRwM 50 100 150 200 Vv
Repetitive reverse voltage VRRM 50 100 150 200 A
Average forward current IFAv) « 4.0 » A
(@ 55°C, lead length 0.375") A
Repetitive surge current IFRM « 25 > A
(@ 55°C in free air, lead length 0.375") ;
Non-repetitive surge current Irsm . 90 > A
(tp = 8.3mS, @ VR & Timax )
Storage temperature range TsTG +—— -65 to +175 —— °C
Operating temperature range Top +——— -65 to +175 —— °C
MECHANICAL
These products are qualified in Europe
1 A G8s to DEF STAN 59-61 (PART 80)/029
n— 1 DIMENSIONS available to F and FX levels.

MM INCHES
MIN | MAX | MIN | MAX
4.50 477

DM * NOTE

28.0 1.10

w
[=] (T ]v] b7

5.00 197
1.35 - .053

Weight = 0.029%cz

© 2009 SEMTECH CORP 96 www.semtech.com



_ RECTIFIER, up to 200V, 4A,30ns  3PFTO05 3PFT1

" SENMTECH 3PFT15  3PFT2

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol 3PFT05 3PFT1 3PFT15 3PFT2 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFAY) - 1.8 > A
for square wave (d = 0.5) Irav) 1.9 > A
Average forward current max.
(TL =55°C; L =3/8"
for sine wave IFav) - 3.8 - A
for square wave IrAW) « 4.0 > A
I°t for fusing (t = 8.3mS) max. It “ 33 . A%S
Forward voltage drop max.
@Ir = 3.5A, Tj = 25°C VF . 1.05 \%
Reverse current max.
@ VrRwwM, Tj = 25°C Ir . 1.0 > HA
@ VrRwM, Tj = 100°C IR . 10 - > HA
Reverse recovery time max. ter « 30 » nS

0.5A Ir to 1.0A Ig. Recovers to 0.25A IRr. :

Junction capacitance typ. G « 92 > pF
@VR =5V, f=1MHz

THERMAL CHARACTERISTICS

Symbol 3PFT05 3PFT1 3PFT15 3PFT2 Unit

Thermal resistance - junction to lead

Lead length = 0.375" RajL. “ 26 > |°C/W
Lead length = 0.0" RejL . 12 »  |°C/W
Thermal resistance - junction to amb. | Reja - 75 > °C/W

on 0.06" thick pcb. 1 oz. copper.
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Ve

RECTIFIER, up to 200V, 4A,30ns  3PFTO05 3PFT1

" SEMTECH

3PFT15 3PFT2
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Fig 1. Forward voltage drops as a
function of forward current.
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Fig 3. Transient thermal impedance characteristic.
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< RECTIFIER, up to 200V, 4A,30ns  3PFT05  3PFT1
" SENMTECH 3PFT15  3PFT2
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Fig 5. Forward power dissipation as a function of
forward current, for sinusoidal operation.
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Fig 6. Forward power dissipation as a function of
forward current, for square wave operation.
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Fig 7. Typical repetitive forward current as a
function of pulse width at 55°C; RejL = 22 °C/W:
Vrwwm during 1 - 8.

15.0 E2l
g
N 5=005
120 N
IrrmM &=01
]
(Amps) 9.0 4 AN
~U N
§=02 N
50 ] AN
~d-f ]
— \\
-“\
5=05 A\
30 \\\
_\Eih
0
10° 1972 10" 10° 10" 10?
1 (Secs)

Fig 8. Typical repetitive forward cusrent as a
function of pulse width at 100°C; ResL = 75 °C/W;
Vrwm during 1 - 8.

© 2009 SEMTECH CORP

99 www.semtech.com



_ RECTIFIER, 1kV, 3.25A, 150ns 3SFRO

' J) SENMTECH
AXIALLEADED HERMETICALLY SEALED FAST RECOVERY QUICK
RECTIFIER DIODE REFERENCE DATA
e Low reverse recovery time e Vp = 1000V
 Hermetically sedled in Metoxilite fused metal oxide s g =3.26A
¢ Low switching losses ¢ fr =180nS
¢ High thermal shock resistance e IR =1pA

* Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol 3SFRO Unit
Working reverse voltage VRWM 1000 \Y
Repetitive reverse voltage VRRM 1000 \Y
Average forward current IFAv) 3.25 A
(@ 55°C, lead length 0.375")
Repetitive surge current IFRM 15.0 A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current IFsM 80.0 A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TstG -65 to +175 °C
Operating temperature range Top -65 to +175 °C
MECHANICAL
A v‘
- G4
DIMENSIONS
N T INCHES
B DM ™1 win_| max | mN [ max |VOTE
A 134 146 |.135 1.180
0 oo s fix
1 t Dl- 80 |- Jos0 |1
T 0O ¢ E 191 [107 |03 lo42
o J NOTES:
1. LEAD DIAMETER UNCONTROLLED
g8 OVER THIS REGION.
Weight = 0.03%z
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_ RECTIFIER, 1kV, 3.25A, 150ns 3SFRO

" SEMTECH

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol 3SFRO Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Iraw) 1.2 A
for square wave (d = 0.5) IF(AV) 1.3 A
Average forward current max.
(TL =55°C; L =3/8"
for sine wave IrAv) 3.00 A
for square wave Ir(av) 3.25 A
I°t for fusing (t = 8.3mS) max. It 26 A%s
Forward voltage drop max.
@Ifr = 3.0A, Tj = 25°C VF 1.5 A%

 Reverse current max.
@ VrwwM, Tj = 25°C Ir 1.0 LA
@ Vrww, Tj = 100°C IR 25 HA
Reverse recovery time max. trr 150 nS
0.5A Ifr to 1.0A Ir. Recovers to 0.25A Irr.
Junction capacitance typ. Gj 80 pF
@ VR =5V, f=1MHz
THERMAL CHARACTERISTICS

Symbol 3SFRO Unit
Thermal resistance - junction to lead
Lead length = 0" RejL 4 °C/W
Lead length = 0.375" RejL : 20 °C/W
Thermal resistance - junction to amb. | Rgja 75 °C/W
on 0.06" thick pcb. 1 oz. copper.
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_ s RECTIFIER, 1kV, 3.25A, 150ns 3SFRO
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_ RECTIFIER, 1kV, 3.25A, 150ns 3SFRO

" SEMTECH
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_ RECTIFIER, up to 3kV, 350mA, F15 F20

" SENVITECH 250ns F25 F30
QUICKREFERENCE AXIAL LEADED HERMETICALLY SEALED HIGH
DATA VOLTAGE FAST RECTIFIER DIODE

* VR = 1500 - 3000V

Low reverse recovery time

* I =0.35A » High thermal shock resistance :
e tr =280nS « Hermetically sealed with Metoxilite metal oxide
e [ = 025pA » Low switching losses

» Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol F15 F20 F25 F30 Unit
Working reverse voltage VRwWM 1500 2000 2500 3000 \Y
Repetitive reverse voltage VRRM 1500 2000 2500 3000 \Y%
Average forward current Iraw) +—— 035 —— A
(@ 55°C in oil) :
Repetitive surge current IrrRM “ 1.25 > A
(@ 55°C)
Non-repetitive surge current IFsm 5.0 > A
(tp = 8.3mS5, @ VR & Tjmax )
Storage temperature range TstG +— -65to +175 — °C
Operating temperature range Top +— -65 to +175 —— °C
MECHANICAL
These products are available in Europe
to DEF STAN 59-61 (PART 80)/034 AT
to F and FX levels. — Ges
DIMENSIONS
Y INCHES
B DIM "IN | MAX | MiIN | MAX | NOTE
Al - 23 - .09
D B |254 133.0 |1.00 {1.30
C 46 153 .18 21 -
]_ N D |- .80 - .030 1
I (¢ E {55 |66 |021 {026 |-
D I NOTES:
1. LEAD DIAMETER UNCONTROLLED
E —efl— B OVER THIS REGICN.
Weight = 0.0110z
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_ RECTIFIER, up to 3kV, 350mA, F15 F20

" SENMTECH 2501ns F25 F30

CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol F15 F20 F25 F30 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFAY) - 016 —— A
for square wave (d = 0.5) Irav) — 020 —— A
Average forward current max.
(unstirred oil at 55°C)
for sine wave Ir(AY) “ 0.33 > A
for square wave Irav) + 0.35 > A
It for fusing (t = 8.3mS) max. It - 0.10 > A%S
Forward voltage drop max.
@Ir =0.10A, Tj=25"C VFE - 5.00 > v
Reverse current max.
@ VrRwm, Tj = 25°C Ir - 0.25 > HA
@ Vrww, Tj = 100°C IR . 10 > HA
Reverse recovery time max. ter « 250 - > nS
50mA Ir to 100mA Ir. Recover to 25mA IRrg.
Junction capacitance typ. & 2.5 pF
@Vr=5V, f=1MHz
Thermal resistance - junction to oil
Stirred oil Rejo - 30 > °C/W
Unstirred oil Rejo « 48 > °C/W
Thermal resistance - junction to amb. | Reja “ 120 > °C/W
on 0.06" thick pcb. 1oz copper.
Q47
10'
G
(pF) —
] Sug
10° Bes
Fig 1. Junction capacitance \\\\
against reverse voltage.
10"
10° 10' 10° 10’ 1¢*
Vr (Volts)
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rq RECTIFIER, up to 3kV, 350mA, F15 F20
" SENMTECH 250ns F25 F30
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Fig 4. Forward power dissipation as a function of
forward current, for sinusoidal operation.
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Fig 5. Forward power dissipation as a function of
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Vq RECTIFIER, up to 6kV, 100mA,

" SENMTECH 300ns

F40A
FS0A
F60A

AXIALLEADED HERMETICALLY SEALED HIGH
VOLTAGE FAST RECTIFIER DIODE

* Low reverse recovery time

QUICK REFERENCE

DATA
VR =4 - 6kV

¢ High thermal shock resistance IF =0.25A
* Hermetfically sealed with Metoxilite metal oxide tr = 300NS
* Low switching losses R = 1uA
» Soft, non-snap off, recovery characteristics
ABSOLUTE MAXIMUM RATINGS (@ 250C unless otherwise specified)
Symbol F40A  F50A  F60A Unit
Working reverse voltage VRWM 4000 5000 6000 Vv
Repetitive reverse voltage VRRM 4000 5000 6000 \'%
Average forward current IFav) — 010 —— A
(@ 55°C in oil) .
Repetitive surge current IFRM - 0.75 > A
(@ 55°C) .
Non-repetitive surge current Irsm 2.50 — A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TstG «— -65t0o +175 —» °c
Operating temperature range Top «— -65to +175 —» °c
MECHANICAL
These products are available in Europe
A to DEF STAN 59-61 (PART 80)/034 to
- G4z F and FX levels.
’ DIMENSIONS
B DM ™| | Wz | TN L ra | NOTE
A - 2.3 - 08
B 1254 1330 {1.00 [1.30
v C |56 6.6 .22 .26 -
D - .80 - 030 1
| 8 ) C E 153 [66 Jo021 {006 |-
b f NOTES:
1. LEAD DIAMETER UNCONTROLLED
£l B OVER THIS REGION.
Weight = 0.0180z

© 2009 SEMTECH CORP 107

www.semtech.com



_ RECTIFIER, up to 6kV, 100mA, F40A

" SENMTECH 300ns F50A

F60A

CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol F40A F50A Fe0A Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Ir@w — 012 ——o A
for square wave (d = 0.5) IF@v) — 013 —— A
Average forward current max.
(unstirred oil at 55°C)
for sine wave IF@av) +— (023 — A
for square wave IF@v) — 025 — A
It for fusing (t = 8.3mS) max. Pt +«— 0026 — A%S
Forward voltage drog max.
@ Ir = 50mA, Tj=25"C VF * 8.0 - A%
Reverse current max.
@ VrRww, Tj = 25°C IR — 10— HA
@ VRwM, Tj = 100°C Ir - 10 - HA
Reverse recovery time max. ter — 300 ——— nS
50mA Ir to 100mA Ir. Recover to 25mA Igr.
Junction capacitance typ. G; — 20 ——— pF
@VR =5V, f=1MHz
Thermal resistance - junction to oil
Stirred oil Rejo - 26 ———s °cC/wW
Unstirred oil Rejo . 40 »  |°C/W
Thermal resistance - junction to amb. Reja — 95 ——s °C/W
on 0.06" thick pcb. 1oz copper.
Q54
10’
G
(pF) —
yii i
Fig 1 Junction capacitance 10° B~ =
against reverse voltage. P
\\\
10"
10° 10 1 10° 10
Ve (Volis)
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_ RECTIFIER, up to 6kV, 100mA, F40A

' SENMTECH 300ns F50A
A F60A
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Fig 2. Forward voltage drop as a function of
forward current.
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Vq RECTIFIER, up to 3kV, 330mA, 2us M20

' J) SEMTECH M30
QUICK REFERENCE AXIALLEADED HERMETICALLY SEALED HIGH
DATA VOLTAGE STANDARD RECOVERY RECTIFIER DIODE

* VR =2kV-3kV

High thermal shock resistance

e IF =330mA * Hermetically sealed with Metoxilite fused metal oxide
e tr =20uS * Low reverse leakage currenfs
e I =025uA e Miniature packaging

*  Monolythic cavity free

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol M20 M30 Unit
Working reverse voltage VRwWM 2000 3000 \'
Repetitive reverse voltage VRRM 2000 3000 \Y%
Surge reverse voltage VRsMm 2000 3000 \%
Average forward current Irav) +«— 330 — mA
(@ 55°C in oil)
Repetitive surge current IFRM — 13 — A
(@ 55°C)
Non-repetitive surge current IrsMm — 70 — A
(tp = 8.3mS, @ VR & Tjmax)
Storage temperature range Tstc -65 to +175 °C
Operating temperature range Tor -65 to +175 °c
MECHANICAL
B G66
DIMENSIONS
8 DM T A TN L B NOTE
Al- 23 [~ oo [-
o e
1 o R e o
t () ¢ E [53 |66 |.021 |.02%
o J NOTES:
1. LEAD DIAMETER UNCONTROLLED
e 8 OVER THIS REGION.
I Weight = 0.0loz
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Vq RECTIFIER, up to 3kV, 330mA, 2us M20

" SENMTECH M30

CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol M20 M30 Unit
Average forward current for sine wave
- max. pcb mounted; Ta = 55°C IFAY) . 175 > mA
- max. in unstirred oil IFaw) . 330 > mA
It for fusing (t = 8.3mS) max. Pt : 0.2 » | A%
Forward voltage drop max.
@ IF = 125mA, Tj = 25°C VF - 5.0 > \%
Reverse current max.
@ VrwM, Tj = 25°C IR «—— 025 . pA
@ Vrwwm, Tj = 100°C IR . 10 - HA
Reverse recovery time max. trr + 2.0 - uS
50mA Ir to 100mA Igr. Recover to 25mA IRr.
Junction capacitance typ. G - 1.7 > pF
@VR =5V, f=1MHz
Thermal resistance - junction to oil
Unstirred @ 55°C Regjo « 48 > |°C/W
Stirred @ 55°C Rejo . 30 - |°C/W
Thermal resistance - junction to amb. | Rgja — 120 — |°C/W
on 0.06" thick pcb. 10z copper.
46
10'
G
®F) _
S|
10° . -
Fig 1. Junction capacitance ] IS
against reverse voltage. -
\
107
1° 10' 107 10
Vi (Volts)
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Vq RECTIFIER, up to 3kV, 330mA, 2us M20

" SENMTECH M30

Add BO1
05 / /T_ 540
A
2 Typ @Tj = 175°C~1___ / / / ]
- 40
117 - ) NIy <
F ™ =] aJ0 ™ —]
y
(Amps) | M @T;= 175°c\\L / (Watts) \\(/)R Stirred oil
03 l ~J__ ] / 30 \\ =" Rao = 30°CW |
o L1 1/l N
Max @T; = 25°C~ / / ™ \\
ay
0.1 / 74\/ 0 \\ = \\i\
/ / J/ = PCb mwntaod />\ \\
L~ Res = 120°CW ]
0.0 A// ,/ I 0 I i ] _
00 15 30 45 84 0 100 200
VE (Volts) Ta (O
Fig 2. Forward voltage drop as a function of Fig 3. Power derating in air and oil.

forward current.

v T 11/
L T A TAS

(Watts) / /

/ 4
24N

20

[ A
1.0 / // v
v
/
0 0.1 0.2 03 04 05

Iravy (Amps)

.57
S

Fig 4. Forward power dissipation as a function of
forward current, for sinusoidal operation.
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RECTIFIER, up to 6kV, 260mA, 5us MS0A

Ve
" SEMTECH M60A

AXIALLEADED HERMETICALLY SEALED HIGHVOLTAGE ~ QUICKREFERENCE

STANDARD RECOVERY RECTIFIER DIODE DATA

* Low reverse leakage currents s VR =5kV - 6kV
» Hermetically sedled with Metoxilite fused metal oxide e IF =260mA

* Good thermal shock resistance e tr =5uS

¢ Subminiature packaging « I =0251A
¢ Multi-junction construction :

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol M50A  M60A Unit
Working reverse voltage VRWM 5000 6000 \%
Repetitive reverse voltage VRRM 5000 6000 \%
Surge reverse voltage VRsM 5000 6000 \%
Average forward current Irav) — 260 — mA
(e 55°C in oil)
Repetitive surge current IFrRM 1.0 A
(@ 55°C in oil, lead length 0.375")
Non-repetitive surge current Irsm - 5.0 > A
(tp = 8.3mS, @ VR & Tjmax)
Storage temperature range TstG -65 to +175 °C
Operating temperature range Top -65 to +175 °C
MECHANICAL
A
B G10
DIMENSIONS
B DM ™ M:uMme TN Ewa\x NOTE
Al- 23 [- Tos [-
o AT
l" D - .éO B :030 1
t Cc E 153 |66 {.021 [026 |-
o J NOTES:
1. LEAD DIAMETER UNCONTROLLED
£ |8 OVER THIS REGION.
— Weight =0.0loz
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_ RECTIFIER, up to 6kV, 260mA, 5us

" SEMTECH

MS0A
M60A

CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol MS50A M60A Unit

Average forward current for sine wave
- max. pcb mounted Ta = 55°C IFav) - 145 - mA
- max. in unstirred oil @ 55°C IFav) . 260 , mA
I’t for fusing (t = 8.3mS) max. It «—0.10— A’
Forward voltage drog max.
@Ir =50mA, Tj =25"C VE 6.0 > Vv
Reverse current max.
@ VRwM, Tj = 25°C IR +«—0.25 . HA
@ VrRwm, Tj = 100°C IR - 10 - HA
Reverse recovery time max. trr « 5.0 > uS
50mA Ir to 100mA Ir. Recover to 25mA Igrr.
Junction capacitance typ. G - 1.6 pF
@VR =5V, f=1MHz
Thermal resistance - junction to oil
Stirred oil @ 55°C Rgjo > 26 > °C/W
Unstirred oil @ 55°C Rejo «—— 40 > °C/W
Thermal resistance - junction to amb. | Reja - 95 > °C/W
on 0.06" thick pcb. loz copper.

10 Q53

G
619
0 \--‘N“ﬁ‘\
10
\\ |
\'\
107
1¢° 10! 10 10° 10
Vr (Volis)

Fig 1. Typical junction capacitance as a function of reverse voltage.
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< RECTIFIER, up to 6kV, 260mA, 5ys M50A
" SENMTECH M60A

250 / AS) . Tm—

Typ @T; = 175°C / / LI
O T o DN
(mA) [~ Max @T; = I?S"C\IL / / Pe w /
150 P (Wats) X Unstirred oil
[ \/ / e N Rer jo = 40 "CW

N /l / 40 \\\ \/><

N/ ‘
; N

50 ] \
[ f-mvmet st D [~ \\
pcbhb mounted \
Rin ja = 95 °CW [
[ //V 0 h \§
60 20 rY: 60 80 0.0 0 100 200
Vr (Volts) T. CO)
Fig 2. Forward voltage drop as a function of Fig 3. Power derating in air and oil.
forward current.
50 ., cs3
[ 1/ ;
/1A
Pr / / /
(Wats) / A/
30 - a=157 7|
[ |/ | A=
77 Y
20 / /
74
10 / // o= form factor ____|
// v = IpRms)
17/ Iravr  ——f
0 L1
o 100 200 300 w0
Irav) (mA)
Fig 4. Forward power dissipation as a function of
forward current, for sinusoidal operation.
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PF20

r
'q SENMTECH Axial Leaded Hermetically Sealed
gy High Voltage Fast Rectifier Diode

POWER DISCRETES

Description Features
Quick reference data @ \Very low reverse recovery time
@ Glass passivated for hermetic sealing
Ve = 2000V € Low switching losses
‘ItF - éggm\? @ Soft, non-snap off, recovery characteristics
= n HH
rr Avalanche capabilit
l, = 0.25pA ® Av PabIity

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PF20 Units
Working Reverse Voltage Vewm 2000 \
Repetitive Reverse Voltage Vierm 2200 V
Average Forward Current @ 55°C in oil vy 100 mA
Repetitive Surge Current @ 55°C - 0.5
Non-Repetitive Surge Current [ 1.0
(tp=83mS @V, &T,,,)
Storage Temperature Range Tors -65 to +150 °C
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E SEMTECH PF20

POWER DISCRETES

Electrical Specifications

Symbol PF20 Units
Average Forward Current max
(pcb mounted, T, = 55°C)
for sine wave IF(AV) 60 mA
for square wave, d = 0.5 e av) 65
Average Forward Current max
(unstirred oil @ 55°C)
for sine wave IF(AV) 90 mA
for square wave e av) 100
Pt for fusing, t = 8.3mS max Pt 0.004 A28
Forward Voltage Drop max.

I.=50mA, T.=25°C \Y 6.0 \Y,
F j F
Reverse Current max.
@ Ve T =25°C L 0.25 MA
@ Ve T1=100°C L 10
Reverse Recovery Time max.
50mA | to 100mA |, recovers to 0.25mA L, ..., trr 200 ns
Junction Capacitance typ.
@V, =5V, f=1MHz Ci 2 PF
Thermal Characteristics
Symbol PF20 Units

Thermal Resistance-Junction to Oil Ry o 75 °C/W
Unstirred oil
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E SEMTECH PF20

POWER DISCRETES
Typical Characteristics

Figure 1. Figure 2.
TYPICAL FORWARD VOLTAGE REVERSE CURRENT
16 VS, FORWARD CURRENT AT 25°C 1000.0 VS _TEMPERATURE AT Vrwm
14
12 1000 ,/
= z =
z 10 — £ —
T g
= el 3 100 1~
= /”’? L i
- e 5 T
% / :'._- /
1K)
Y “ 10 _,/
2 /f‘
0 0.1
0.0 05 1.0 15 20 25 50 75 100 125 150
Forward Current (A) Temperature {*C)
Figure 3.
TYPICAL REVERSE RECOVERY TIME
995 VS TEMPERATURE
200 P
£ s ~
)
£ 150 ,/
5 125 _,/
2 100 ..--""
oo75
[ak]
&o50
25
0
25 5 75 100 125 150

Temperature ("C)
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i::ESEEFV11FEE(:l1

POWER DISCRETES
Ordering Information

Part Number Description

PF20 Axial leaded hermetically sealed®

Note:
(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

PF20

o4 A

Dimensions
B Inches Millimeters Note
DIM* MIN MAX MIN MAX
A 0.13 - 33
- L B 1.00 - 254
_ C, C 0.300 - 7.62
D .026 - 65
B

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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Vq PF8/PFO
'J SENMITECH Axial Leaded Hermetically Sealed

Fast Rectifier Diode

POWER DISCRETES

Description Features
Quick reference data @ Low reverse recovery time
@ Glass passivated for hermetic sealing
= 800 & 1000V € Low switching losses
1.8A

€ Soft, non-snap off, recovery characteristic
@ Avalanche capability

300nS
= 1uA

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PF8 PFO Units

Working Reverse Voltage Ve 800 1000 \%
Repetitive Reverse Voltage Vieam 800 1000 \%
Surge Reverse Voltage Vs 900 1100 V
Average Forward Current @ 55°C, vy 1.8 A
lead length 0.375"

Non-Repetitive Surge Current [ 50 A
(tp=83mS @V, & T,,.,)

Storage Temperature Range Tero -55 to +175 °C
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E SEMTECH

PF8/PFO

POWER DISCRETES

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PF8/PF0 Units
Average Forward Current max. IF(AV) 0.85 A
(pcb mounted)
Average Forward Current max. IF(AV) 1.8 A
L =10mm
Forward Voltage Drop max. V. 1.35 \%
@ . =15A, Tj=25°C
Reverse Current max.
@ Ve Ti=25°C Ik 1 MA
@ Vg T1=100°C Ik 15
Reverse Recovery Time max.
0.5A | to 1.0A I, recovers to 0.25mA L. trr 300 ns
Junction Capacitance typ. .
@V, =5V, f=1MHz i 18 PF
Thermal Characteristics

Symbol PF8/PF0 Units

Thermal Resistance-Junction to Lead
Lead length = 0" Ry . 19 °C/W
Lead length = 0.375" 47
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PF8/PFO

E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

PF8/PFO Axial leaded hermetically sealed®

2 Note:
(1) Available in bulk and tape and reel packaging. Please

consult factory for quantities.

Outline Drawing

- A
Dimensions
B Inches Millimeters Note
DIMN
MIN MAX MIN MAX
A 0.150 - 3.81
- B 1.014 - 26
) ¢
— — C 0.180 - 4.57
D 0.032 - 0.82
Weight = 369mg
B
D I iy

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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Vq PFF2, PFF4, PFF6
'A SENMITECH Axial Leaded Hermetically Sealed

Superfast Recovery Rectifier Diode

POWER DISCRETES
Features

Quick reference data @ \Very low reverse recovery time
@ Glass passivated for hermetic sealing
Ve = 200 - 600V € Low switching losses
l. = 1.25A @ Soft, non-snap off, recovery characteristics
t, = 30nS @ Avalanche capability
l, = 1pA

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PFF2 PFF4 PFF6 Units

Working Reverse Voltage Ve 200 400 600 \
Repetitive Reverse Voltage Vierw 200 400 600 \%
Average Forward Current | A
@ 55°C in free air, lead length 0.375" Fav) 1.25

Repetitive Surge Current | A
@ 55°C in free air, lead length 0.375" FRM 4.25

Non-Repetitive Surge Current | A
(tp=83mS @V, &T,,.) FSM 220

Storage Temperature Range Tero -65 to +175 °C
Operating Temperature Range Toe -65 to +175 °C
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PFF2, PFF4, PFF6

E SEMTECH

POWER DISCRETES
Electrical Specifications

Symbol PFF2 PFF4 PFF6 Units

Average Forward Current max
(pcb mounted, T, = 55°C)
for sine wave IF(AV) 0.7 A
for square wave L) 0.75
Average Forward Current max.
(T, =55°C; L =23/8")
for sine wave IF(AV) 1.15 A
for square wave I av) 1.25
Pt for fusing (t = 8.3mS) max. Pt 2.00 A2S
Forward Voltage Drop max.
@ . =1.0A, T= 25°C Ve 2.50 \Y,
Reverse Current max.
@ Ve T1=25°C s 1.0 MA
@ Vg T1=100°C Ik 10.0
Reverse Recovery Time max.
0.5A I to 1.0A I, recovers to 0.25A Ly ccc r 30 ns
Junction Capacitance typ. :
@V, =5V, f=1MHz Ci 30 PF
Thermal Characteristics

Symbol PFF2, PFF4, PFF6 Units
Thermal Resistance-Junction to Lead
Lead length = 0.375" Ry . 47 °C/W
Lead length = 0.0" 19
Thermal Resistance-Junction to Ambient
on 0.06" thick pcb. 1 oz. copper R, 100 °C/W
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E SEMTECH

PFF2, PFF4, PFF6

POWER DISCRETES

Maximum Characteristics

T

[~ Typ @T) = 1750

/
. 32 ;'r /'— =
7."
i

{Ampsy [ Max@Ti= IT5°C.

//

£ =
L
[111] 18 |- Al 4. X
Vi (Wolis)

Figure 1. Forward voltage drops as a function of forward current.
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Figure 3. Transient thermal impedance characteristic
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Figure 4. Typical junction capacitance as a function of reverse voltage.
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E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description
PFF2,
PFF4, Axial leaded hermetically sealed™
PFF6
Note:

(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

PFF2, PFF4, PFF6

—— <—A

C

-

=D

Dimensions
Inches Millimeters Note
DIMN

MIN MAX MIN MAX
A 1.50 3.81
B 1.10 28.0
C 180 457
D .032 0.81

Weight = 0.0130z

Contact Information

Semtech Corporation

Power Discretes Products Division

200 Flynn Road, Camarillo, CA 93012

Phone: (805)498-2111 FAX (805)498-3804
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7] PFF50
" SEMITECH Axial Leaded Hermetically Sealed

High Voltage Superfast Rectifier Diode

POWER DISCRETES
Features

U |

Outline Drawing

Very Low Reverse Recovery Time

Avalanche Capability

Glass Passivated for Hermetic Sealing

Low Switching Losses

Soft, Non-snap off, Recovery Characteristics
These diodes can also be available as screened F |
and FX level parts

Sl
| |
>

L 2K IR IR R 4

7|T
N2

Absolute Maximum Rating

Parameter Symbol Max Units
] *Cathode denoted by a black band
Working reverse voltage Vewm 5000 Vv
Repetitive reverse voltage Viarm 5000 Vv
DIM MM INCHES
Average forward current | 036 A
(@55°C, lead length 0.375") FAv) ' Min | Max | Min | Max
Repetitive surge current | 4 A A _ 55 _ 0.215
@25°C FRM
- B 254 | 3302 | 1.0 1.3
Non-repetitive surge current | 20 A
@25°C (t, = 8.3ms) Fsm c - 8.89 - 0.350
Storage temperature range tore -65 to +200 °C D 0.94 1.1 | 0.037 | 0.043
Operating temperature T, 65 to +175 oc
range

Ordering Information

Thermal Characteristics Part Number Description
Symbol PFE50 Unit PEE50 Axial leaded, hermetically sealed
" high-voltage superfast rectifier diode(”
Thermal L =0.000, 3 C/W
Impedance 0, L=0.125,6 C/W Note:
L =0.250, 12 c/w (1) Available in bulk or tape and reel packaging. Please consult factory
for quantities.
Electrical Characteristics
Parameter Condition Symbol PFF50 Units
(max at 55°C) I 0.36
Average forward current Fv) A
(max at 100°C) 0.18
Forward voltage drop (max @ I. = 0.2A, T, = 25°C) Ve 12.5 \
(max at Vg, T,=25°C) 1

Reverse current Ix A
(max at Vg, T, = 100°C) 25 H

(0.5A If to 1.0A Irm.

5 .
everse recovery time Recover to 0.25A Irm(REC)) "

Junction capacitance (typ) 50V, @ 1kHZ C 16 pF
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E SEMITECH

PFF50

POWER DISCRETES

Typical Characteristics

POWER DERATING
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Vq PFF8, PFFO
'J SENMITECH Axial Leaded Hermetically Sealed

Superfast Recovery Rectifier Diode

POWER DISCRETES
Features

Quick reference data @ \Very low reverse recovery time
@ Glass passivated for hermetic sealing
Ve = 800 - 1000V € Low switching losses
l. = 1.0A @ Soft, non-snap off, recovery characteristics
t, =75nS

@ Avalanche capability

e

|, = 1pA

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PFF8 PFFO Units
Working Reverse Voltage Ve 800 1000 \%
Average Forward Current | A
@ 55°C, lead length 0.375" F(av) 1.0
Repetitive Surge Current | A
@ 55°C in free air, lead length 0.375" FRM 4.25
Non-Repetitive Surge Current | A
(tp=83mS @V, &T,,.,) FSM 22.0
Storage Temperature Range Toro -55 to +175 °C
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E SEMTECH PFF8, PFFO

POWER DISCRETES

Electrical Specifications

Symbol PFF8 PFFO Units
Average Forward Current max
(T, =55°C; L =23/8")
for sine wave IF(AV) 1.0 A
for square wave vy 1.0
Forward Voltage Drop typ.
@1l =1.0A,T=25C Ve 2.1 \Y
Reverse Current typ.
@ Ve T1=25°C s 1 MA
@ Vg T1=100°C (1 20
Reverse Recovery Time max.
05A I, to 1.0A L, recovers 10 0.25A Lo, tre s ns
Junction Capacitance typ. .
@V, =5V, f=1MHz i 30 PF

Thermal Characteristics

Symbol PFF8, PFFO Units

Thermal Resistance-Junction to Lead
Lead length = 0.375" Ry 47 °C/W

Maximum Characteristics

1000 .".
1) : y .E'!
T175°0 /ﬁ?
. '}- i Ti=175%C v »
I omw ’{ < £
; - s i I
0 - u T3 I=2571
B (4] 2 0ol
':t': E ' i 3
; g 1 1r
I T
= | = 001
Ve=Vepn = L
0.l | ol
i 40 0 120 160 2 0 I 2 3 4 5 f 7
T; — Junction Temnperature { °C ) Vi - Forward Voltage: V)

Figure 1. Max. Revarse Curant vs. Junction Temperaturs Figure 2. Max. Forward Current vs. Forward Vidltage
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E SEMTECH

PFF8, PFFO

POWER DISCRETES

Maximum Characteristics (Cont.)

Oy — Mode Capacitance | pF §

Ao TTTI
a5 I|=IMII:-'
£

25 \

ial 1.0 10.0 1005
Vi = Reverse Vol ge

Figure 3. Diode Capacitance vs. Reverse Vdtage
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PFF8, PFFO

E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

PFF8, PFFO Axial leaded hermetically sealed®

2 Note:
(1) Available in bulk and tape and reel packaging. Please

consult factory for quantities.

Outline Drawing

o4 A

Dimensions
B Inches Millimeters Note
DIM* MIN MAX MIN MAX
A 150 - 3.81
—\— B 1.02 - 26
_ C, C 180 - 457
D 0.032 - 0.82
B Weight = 0.0130z

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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PFM50A/PFM75A

r
'q SENMTECH Axial Leaded Hermetically Sealed
gy High Voltage Fast Rectifier Diode

POWER DISCRETES
Description Features

Quick reference data @ Low reverse recovery time
@ Very low leakage current
Ve =5 - 1.5kV @ Glass passivated for hermetic sealing
.~ 92mA @ Soft, non-snap off, recovery characteristics
Jltrr _=52528 @ Avalanche capability
R @ Please contact factory regarding HR screening

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PFM50A PFM75A Units
Working Reverse Voltage Ve 5000 7500 \%
Repetitive Reverse Voltage Veam 5650 8500 \%
Surge Reverse Voltage Visu 5650 8500 Vv
Average Forward Current @ 55°C, in oil IF(AV) 92 mA
Repetitive Surge Current @ 55°C in oil, ) 1.0 A
lead length 0.375"
Non-Repetitive Surge Current [ 20 A
(tp=83mS @V, &T,,.)
Storage Temperature Range Tero -65 to +150 °C
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E SEMTECH

PFM50A/PFM75A

POWER DISCRETES

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PFM50A/PFM75A Units
Average Forward Current max. IF(AV) 92 mA
Unstirred oil @ 55°C
Forward Voltage Drop max. V. 125 V
@ . =25mA, Tj=25°C
Reverse Current max.
@ Ve T =25°C L 0.5 MA
@ Vg T1=100°C (N 20
Reverse Recovery Time max.
50mA |, 100mA I, 25mA ko) trr 250 ns
Junction Capacitance typ. .
@V, =50V, f = 1KHz ci 2 PF
Thermal Characteristics

Symbol PFM50A/PFM75A Units

Thermal Resistance-Junction to Oil
Stirred oil Ry o 48 °C/W
Unstirred oil 64
Thermal Resistance-Junction to Ambient R, A 160 °C/W
On 0.06" thick pcb. 10z copper
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E SEMTECH PFM50A/PFM75A

POWER DISCRETES

Ordering Information

Part Number Description

PFM50A/PFM75A | Axial leaded hermetically sealed™®

Note: 2
(1) Available in bulk and tape and reel packaging. Please

consult factory for quantities.

Outline Drawing

—— —— A
G82
B Dimensions
Inches Millimeters Note
DIMN
MIN MAX MIN MAX
3 Note 1 A ; 118 - 3.0
C B 1.0 254
M Note 1
C 374 - 95
D 0.033 - 0.84
B Note:
1. Lead diameter not controlled in this area.

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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Vq PFRO
'J SENMITECH Axial Leaded Hermetically Sealed

Superfast Recovery Rectifier Diode

POWER DISCRETES

Features
Quick reference data @ \Very low reverse recovery time
@ Glass passivated for hermetic sealing
Ve = 1000V € Low switching losses
l. = 1.25A @ Soft, non-snap off, recovery characteristics
t = 100nS

@ Avalanche capability

R = 1UA

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PFRO Units

Working Reverse Voltage Ve 1000 V
Surge Reverse Voltage Visu 1100 \
Average Forward Current | A
@ 55°C, lead length 0.375" F(AV) 1.25

Repetitive Surge Current | A
@ 55°C in free air, lead length 0.375" FRM 11

Non-Repetitive Surge Current | A
(tp=83mS @ V. & T,,.,) FSM 30

Storage Temperature Range Tors -55 to +175 °C
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E SEMTECH

PFRO

POWER DISCRETES

Electrical Specifications

Symbol PFRO Units
Average Forward Current max
(pcb mounted; T, = 55°C) e avy 085
for sine wave IF(AV) 0'90 A
for square wave (d = 0.5) '
Average Forward Current max by 195 A
(T, =55°C; L =23/8") ’
Forward Voltage Drop max.
@ =1.0A,T=25C Ve 1.5 \Y,
Reverse Current typ.
@ Ve T =25°C L 1 MA
@ Ve Ti=100°C L 20
Reverse Recovery Time max.
0.5A |, to 1.0A I, recovers to 0.25A |, .. trr 100 ns
Junction Capacitance typ. .
@V, =5V, f=1MHz ci 22 PF

Thermal Characteristics

Symbol PFRO Units
Thermal Resistance-Junction to Lead Ry . 47 °C/W
Lead length = 0.375"
Maximum Characteristics
10 " 1000 T T
] _ Vi = ViR
= Z /
= 3
E 550 E 100 /j
a [0 | :3 /
- :
3 T
L il ;_': -
0,001 1

O 05 10 15 20 25 30 35
Wi - Forward Voltage | V)

Figure 1. Forward Current vs. Forward Voltage

28 B0 ¥5 10D 125 1BD ATE
Tj - Junction Temperaturs (C )

Figure 2. Rewvarsa Cumant vs. Junction Temperatura
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E SEMTECH PFRO

POWER DISCRETES

Maximum Characteristics (Cont.)

%’ 450 ey 38 —TTT
= V¥R ="YRRM = =1 MHz
: 400 LE 20
E 350
2 . [ 8 \
# 300 P -Limit ] N\
% .
% 250 @100 “"R'l' g 20 -
5 200 .. ’ﬂ . \
d 10 Pr-Limit ¢ g N
= F 4
E o @anss vy | ] 10 .N\
E i & :
[ ] _.#!f
1
S S p—— o
25 =] 75 100 425 450 175 o 1 10 100
T - Junction Temperaturs | °C) W5 — Reverse Voltage [ V)
Figure 3. Max. Reversa Power Dissipation vs. Junction Figure 4. Dicde Capacitance ve. Reverse Voltage
Temparature
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E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

PFRO Axial leaded hermetically sealed®

Note:
(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

o4 A

Dimensions
B Inches Millimeters Note
DIM* MIN MAX MIN MAX
A 150 3.81
- L B 1.02 26
_ C, C 180 457
D .032 0.82
B Weight = 0.0130z

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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Vq PM6/PM8/PMO
'A SENMITECH Axial Leaded Hermetically Sealed

Standard Recovery Rectifier Diode

POWER DISCRETES

Features
Quick reference data @ Avalanche capability
@ High thermal shock resistance
Ve = 600V - 1000V @ Glass passivated for hermetic sealing
l. = 2.0A @ Low reverse leakage currents
t, =3uS

e

Low forward voltage dro
I, = 1.0pA ¢ Low forward voltage drop

Absolute Maximum Ratings

Electrical specifications @ T, = 25°C unless otherwise specified.

Symbol PM6 PM8 PMO Units

Working Reverse Voltage Ve 600 800 1000 Vv
Repetitive Reverse Voltage Ve 600 800 1000 \
Surge Reverse Voltage Vs 650 900 1100 V
Average Forward Current | 20 A
@ 55°C, lead length 0.375" FAY) '

Repetitive Surge Current | 12.0 A
@ 55°C in free air, lead length 0.375" FRM '

Non-Repetitive Surge Current | 50 A
(tp = 10mS, half sinewave) FSM

Storage Temperature Range Tore -55 to +175 °C
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E SEMTECH

Electrical Specifications

PM6,/PMS8/PMO

Symbol PM6 PM8 PMO Units
Average Forward Current IF(AV) 2.0 A
PPT for fusing (t = 8.3mS) max. PT 8 A2S
Forward Voltage Drop max.
@ . = 1.00A, T,=25°C V. 1.0 \Y
Reverse Current max.
@ Ve Ti=25°C Iy 1.0 MA
@ Ve T =100°C Iy 10
Reverse Recovery Time typ. trr 3 s
0.5A I to 1.0A I, recovers to 0.25A |y, H
Junction Capacitance typ. .
@ Vr=4V, f= 1MHz Cl 18 PF
Thermal Characteristics
Symbol PMé PM8 PMO Units
Thermal Resistance-Junction to Lead
Lead length = 0.375" R, . 47 °C/W
Lead length = 0" Ry 19
Maximum Characteristics
10.000 1000 T I
L VR = VYRAM
% 1.000 f§
T Tj=176C T 100
5} Tj=25C 3
— 0.100 2
z D
o &2 10
L0010 / V P /
0.001 / 1 ke
00 02 04 06 08 1012 14 16 18 25 B0 75 100 125 180 178
V. - Forward Voltage (V) T, - Junction Temperature (°C)
Figure 1. Forward Current vs. Forward Voltage Figure 2. Reverse Current vs. Junction Temperature
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E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description
PM6
PM8 Axial leaded hermetically sealed™
PMO
Note:

(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

PM6,/PMS8/PMO

o4 A

Dimensions
Inches Millimeters Note
DIMN

MIN MAX MIN MAX
A 150 3.81
B 1.014 26
C 1180 457
D .032 0.82

Weight = 369mg

Contact Information

Semtech Corporation

Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX (805)498-3804
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&

RECTIFIER, up to 2.5kV, 500mA, S15F

' SENMTECH 300ns S20F
‘ S25F
AXIAL LEADED HERMETICALLY SEALED HIGH QUICK REFERENCE
VOLTAGE FAST RECTIFIER DIODE DATA
* Low reverse recovery time « VR = 1500 - 2500V
* High thermal shock resistance e [ =05A
* Hermetically sealed with Metoxilite metal oxide e tr =300NnS
* Low switching losses * IR =1pA
» Soft, non-snap off, recovery characteristics
ABSOLUTE MAXIMUM RATINGS (@ 25°C uniess otherwise specified)
Symbol S15F G20F  S25F Unit
Working reverse voltage VRWM 1500 2000 2500 \Y
Repetitive reverse voltage VRRM 1500 2000 2500 \%
Average forward current IFAV) «~— 05 — A
(@ 55°C in oil) .
Repetitive surge current IFrRM N 2.5 > A
(@ 55°C in oil) .
Non-repetitive surge current Irsm - 10.0 > A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range Ts1G «— 65 to +175— °C
Operating temperature range Top +«— 65 to +175— °C
MECHANICAL
These products are available in
A Europe to DEF STAN 59-61 (PART
~ G12 80)/034 to F and FX levels.
DIMENSIONS
MM INCHES
8 DIM™I"MIN [ MAX | MIN | MAX |NOTE
A |16 |28 |.065 |.110
n S zelnniioe 10
1 D - L8 [- To0s0 |1
{1 (0 ¢ E |66 |.84 |.026 |033 | -
5 1 NOTES:
1, LEAD DIAMETER UNCONTROLLED
£l B OVER THIS REGION.
Weight = 0.0180z
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Vq RECTIFIER, up to 2.5kV, 500mA, S15F
' SEMTECH 300ns S20F
‘ S25F
CHARACTERISTICS (@ 25°C unless otherwise specified)
Symbol SISF  S20F  S25F Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Ircav) + 0.23 + A
for square wave (d = 0.5) Irav) - 0.24 > A
Average forward current max.
(unstirred oil at 55°C)
for sine wave IrAv) 0.50 > A
for square wave IFav) - 0.50 > A
It for fusing (t = 8.3mS) max. I’t . 0.4 . A’S
Forward voltage drop max.
@Ir=010A,Tj=25C VF “ 5.0 > Vv
Reverse current max.
@ Vrwwm, Tj = 25°C IR . 1.0 — RA
@ Vrww, Tj = 100°C Ir — 25 —— HA
Reverse recovery time max. ter - 300 > nS
50mA Ir, 100mA Ig, Recover to 25mA IRr.
Junction capacitance typ. G - - 4.0 > pF
@VRr=5V,f=1MHz
Thermal resistance - junction to oil
Stirred oil Rejo — 18§ —— °C/W
Unstirred oil Rgjo - 30 > °C/W
Thermal resistance - junction to amb. | Reja — 90 — °C/W
on 0.06" thick pcb. loz copper.
5.
10'
G M—— -
(pF) e
]
N,\_-..\
Fig 1 Junction capacitance 10° -~
against reverse voltage. == —
10"
10 1Q" 107 19 10"
Vg (Volts)
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_ RECTIFIER, up to 2.5kV, 500mA, S15F
' SENMTECH 3o00ns S20F
‘ S25F
1.0 A o BO3
77 NI
[ mren- s , N L L
Ir > / / / Pr * \\ \_ Stiedol |
(Amps) / / / (Watts) N Ruo = 18°CW
05 30 A\
| Max@T;=175°C4__ / / /
" Max @T; = 25°C «[ \7/ / * Y\ Ran - s0°om ‘\\
02 / N\/ 10 [~ \\ \
X
/ AN
0.0 // 4/ 0 ™
00 20 40 6.0 8.0 100 200
Ve (Volts) Ta (°C)
Fig I. Forward veltage drop as a function of Fig 2. Power derating in air and oil.
forward current.
50 Cs0 5o PO - D30
40 40 |- Current Wavelorm
[z o Y
atts a
AL AW, V4
/ bl 0 4 / / // § = 1 (DC)
ol A V==
[/ / Vivawdra 0.1
Ry AR S
Y / Freawy //
0 o
[ 0.2 04 06 02 04 08

Iravy (Amps)

Fig 3. Forward power dissipation as a function of
forward current, for sinusoidal operation.

Irav) (Amps)

Fig 4. Forward power dissipation as a function of
forward current, for squarc wave operation,
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_ RECTIFIER, 3kV, 360mA, 50ns SFF30

" SEMTECH
AXIALLEADED HERMETICALLY SEALED HIGH QUICKREFERENCE
VOLTAGE SUPERFAST RECTIFIER DIODE DATA
* Very low reverse recovery time * VR = 3000V
+ High thermal shock resistance s I = 0.36A
* Hermetically sealed with Metoxilite metal oxide e 1t = 50nS
* Low switching losses « R = luA
» Soft, non-snap off, recovery characteristics
ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)
Symbol SFF30 Unit
Working reverse voltage VRWM 3000 \%
Repetitive reverse voltage VRRM 3000 v
Average forward current Irav) 036 A
(@ 55°C, in oil)
Repetitive surge current IFRM - 1.0 A
(@ 55°C in 0il)
Non-repetitive surge current Irsm 10.0 A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TstG -65 to +175 °C
Operating temperature range Tor -65 to +175 °C
MECHANICAL
A
- G12
DIMENSIONS
DIM * MIN.TMI!!K MIINIIC-j;SAX NOTE
B A 1186 2.8 110 -

B 1254 1330 11.0 11.30
48 55 1.190 :.2158 | -

D |- .80 - 030 [ 1
E_1.66 (.84 (.02 {033 | -

NOTES:

1. LEAD DIAMETER UNCONTROLLED
OVER THIS REGION.

Weight = 0.040z
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< RECTIFIER, 3kV, 360mA, 50ns SFF30
' J) SEMTECH

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol SFF30 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Irav) 0.16 A
for square wave (d = 0.5) Irav) 0.17 A
Average forward current max.
(oil at 55°C)
for sine wave Irav) 0.33 A
for square wave Irav) 0.36 A
It for fusing (t = 8.3mS) max. It 0.42 A’S
Forward voltage drop max.
@Ir = 0.175A, Tj = 25°C VF 7.00 A%
Reverse current max. _
@ VrwM, Tj = 25°C IR 1.0 pA
@ VrwM, Tj = 100°C Ir 25 HA
Reverse recovery time max. trr 50 nS
50mA Ir, 100mA IRr., 25mA Igrr.
Junction capacitance typ. Cj 6.5 pF
@Vr =5V, f=1MHz

THERMAL CHARACTERISTICS

Symbol SFF30 Unit
Thermal resistance - junction fo oil o
Stirred oil Regjo 18 C’C /W
Unstirred oil Rejo 30 C/W
Thermal resistance - junction to amb. | Reja 90 °C/W
on 0.06" thick pcb. 1 oz. copper.
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_ RECTIFIER, 3kV, 360mA, 50ns SFF30

" SEMTECH

Al

05 7

o e v s oy
Ir - / /
(Amps.) / /

03
Max @T; = 175°C 1 //

0.2 / /,/

Max@T}=25°C / //

TH

7 7
// /////
0.0 // atd
X 25 10 60 50 70

Ve (Volis)

Fig 1. Forward voltage drop as a function
of forward curmrent.

50 / / / 51
/ /
4.0
(\r"v’;}1= ) // /
atts e 0t = 1.57
30 / 7= /s %Es
/ 17 —
Va4
LA/ ]
74 o = form factor
10 // /‘/ = Trav
.7/
° 0 0.1 0.2 0.3 04 0.5

Iravy (Amps)

Fig 3. Forward power dissipation as a function of
forward current, for sinusoidal operation.

5o \ [ BO3
—= Unstirred of! -~
N1 Ruo - w‘%m
40 . . n
Pe \ \(/ Stme:! oit
(Watts) \ \ Rao = 18°CW |
3.0 A
pcb mounted
20 " o
Raua = 90°CAV N
N \\\
0 — < \\
L\
] ™
0 100 Ta €C) 200

Fig 2. Power derating in air and oil.

D3l

5.0 / / //

Pp v / / / ,
(Waas) a0 / / f/ /
/]
/;.

/ /
/ /j // 3= 1({DC)
20 bt £} A 3;2_ 1
/’/ — - 0.1

ol LA/ x
Y/l

0 0.1 0.2 03 0.4 0.5
Iravy (Amps)

Fig 4. Forward power dissipation as a function of
forward current, for square wave operation.
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_ RECTIFIER, 1kV, 1.6A, 150ns SFRO

" SEMTECH

AXIALLEADED HERMETICALLY SEALED FASTRECOVERY QUICK REFERENCE

RECTIFIER DIODE DATA
* Low reverse recovery time + VR = 1000V
* Hermetically sealed in Metoxilite fused metal oxide e I =1.6A
* Low switching losses * tr =150nS
* Low reverse current * I =1pA

e Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol SFRO Unit
Working reverse voltage VRWM 1000 \Y%
Repetitive reverse voltage VRRM 1000 \Y%
Average forward current Irav) 1.6 ‘ A
(@ 55°C, lead length 0.375")
Repetitive surge current IrrM 6.0 A
(@ 55°C in free air, lead length 0.375")
Non-repetitive surge current Irsm 25 A
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TstG -65 to +175 °C
Operating temperature range Tor -65 to +175 °C
MECHANICAL
A
T G2
DIMENSIONS
L mm INCHES
8 DIM ™ Min | MAX | N | max | NOTE
A [16 |28 [o065 [ 110
R B T2s4 [a30 [100 {130
35 (42 A R
L | N D |- .80 - .030 1
6 9 E |66 .84 |.026 }[.033
D ! NOTES:
1. LEAD DIAMETER UNCONTROLLED
E —lle B OVER THIS REGION.
Weight = 0.0160z
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_ RECTIFIER, 1kV, 1.6A, 150ns SFRO

" SEMTECH

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol SFRO Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave Irav) 0.75 A
for square wave (d = 0.5) Iraw) 0.80 A
Average forward current max.
(L = 3/8" TL = 55°C)
for sine wave IFAY) 14 A
for square wave IFAv) 1.6 A
I°t for fusing (t = 8.3mS) max. It 2.5 A%s
Forward voltage drop max.
@ Ir = 1.0A, Tj = 25°C VE 1.50 \%
Reverse current max.
@ VRwM, Tj = 25°C Ir 1.0 pHA
@ Vrwwm, Tj = 100°C Ir 25 LA
Reverse recovery time max. ter 150 nS

0.5A Ir to 1.0A Ir. Recovers to 0.25A Irr.
Junction capacitance typ. G; 20 pF
@VR =5V, f=1MHz
THERMAL CHARACTERISTICS
Label SFRO Unit

Thermal resistance - junction to lead
Lead length = 0" RejL 14.0 gC /W
Lead length = 0.375" RejL 38.0 C/W
Thermal resistance - junction to amb. | Reja 95.0 °C/W
on 0.06" thick pcb. 1 oz. copper.
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_ RECTIFIER, 1kV, 1.6A, 150ns SFRO

" SEMTECH

A29 100 l B[Oﬁ_n_ll
4.0 // X \
Ir /] \\\ P
Am L _ 1750, — 13"
( PS) TyPl@T, l— 175 lC———/ / 80 < /?/ %5‘8" —]
30 [@ I ]C / // Pr \\ == A e
Max @T; = 175° (Watts) - X [ — 34
/ / / " ] g /;;/ I
20 \/ ,/ //‘
Max @T; = 25°C // / / a0 \)§ /& \
77 NP NN
1.0 / 20 < - \'\‘ \
A - BRSNS\
P -\
0.0 Z 0
0.0 05 1.0 15 20 25 0 100 200
Vi (Volts) ) T €O
Fig 1. Forward voltage drop as a function of Fig 2. Maximum power versus lead temperature.
forward current.
Q2
PO1
102 10°
Zin e H
CCIW) » ~
10’ 4 G \\\
= (oF
- 1 10° <
e AN
16° o \
<]
\\\
10" 10:’
10? 162 10° 10° 10’ 107 10" 10° 10' 10 10°
t (Secs) Vx (Volts}
Fig 3. Transient thermal impedance characteristic. Fig 4. Typical junction capacitance as a function of

reverse voltage.
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SEMTECH

RECTIFIER, 1kV, 1.6A, 150ns

SFRO

29
100 H T T 100 T T T T
= form factor T 14-5'UT
— T2 ) L
8.0 - lr-eaw) L 80 F ‘Cument Wavek , / 1
Pp / / Pr A /
(Watts) /7 // (Watts) / / /
6.0 g 4 6.0 7 Z
/ o / / / /
/T 7 [V /A1
4.0 40 A / Z ..
s o=157 A 4 0.2
/ / Aﬁ— 1.75 AL 0.1
/ // i-g / / / -
20 // //'/ : 20 1//
L~
[¢} 0
0 68 10 15 20 25 ) 0.8 16 2.4 32 4.0
Iravy (Amps) Iravy (Amps)
Fig 5. Forward power dissipation as a function of Fig 6. Forward power dissipation as a function of
forward current, for sinusoidal operation. forward current, for square wave operation.
120 \ E£291 6.0 E?
N so Lo~b!l/sw00s
10.0 ' N
Irm 5 =008 Trrm
5m0.
(Amps) =27 %) S (Amps) N
8.0 = - 3
\ N 5 =01 \
5=02 BN | T4 N\
60 NI 30 &
] \ | &=02 N\
L 3 117 \:\ i
40 L 8=05 N 20 I 3N
I~ §§\ L 5=0.5 RLIRY
2.0 N : 10 =i \
0 | 0
10 102 10 10° 10 10° 10° w* 10" 10’ 10’ ro’
t (Secs) t (Secs)
. . ... Fig 8. Typical repetitive forward current as a
Fig 7. Typical repetitive forward current as a > A
func%ion ofygulsc w?dth at 55°C; Rayt, = 35 °C/W; function of pulse width at 100°C; Rene = 95 °C/W;
Vrwn during | - §. Vrww during 1 - &.
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RECTIFIER, up to 10kV, 300mA,

Ve
" SENMTECH 255

SM40
SM75

SM50
SM100

AXIALLEADED HERMETICALLY SEALED HIGH

VOLTAGE STANDARD RECOVERY RECTIFIER DIODE

» Hermetically sealed with Metoxilite fused metal oxide

QUICK REFERENCE
DATA
* VR =4kV - 10kV * Low reverse currents
* |F =300mA
e 1ty =25uS * Good thermal shock resistance
* IR =10uA * Monolythic cavity free construction

* Subminiature size

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol | SM40  SM50  SM75 SMI100 | Unit
Working reverse voltage VRwM | 4000 5000 7500 10000 A%
Repetitive reverse voltage VRrRM | 4000 5000 7500 10000 v
Average forward current IrAV) — 300 ~—— mA
(@ 55°C in oil)
Repetitive surge current IFrRM - 1.0 ———
(@ 55°C in oil, lead length 0.375") _
Non-repetitive surge current Irsm — 25—
(tp = 8.3mS, @ VR & Tjmax )
Storage temperature range TstG +—— -65 to +175——— °C
Operating temperature range Top +—— -65 to +175~—— °C
MECHANICAL
ns
G43
B DIMENSIONS
DM " N | NOTE
b A - Tas I 180
P B 1254 1330 |1.00 {1.30
0] - 107 | - 42 -
c D - .80 - .030 1
E_|.66 .84 026 {.033 -

[N

NOTES:

1. LEAD DIAMETER UNCONTROLLED
OVER THIS REGION.

Weight = 0.028
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Vq RECTIFIER, up to 10kV, 300mA, SM40 SM50
" SENMITECH 25 SM75 SM100

CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol SM40 SM50 SM75 SM100 Unit

Average forward current (sme wave)
- max. pcb mounted; Ta = 55°C Irav) = 130 > mA
- max. in unstirred oil Irav) « 300 > mA
It for fusing (t = 8.3mS) max. I°t 2.6 > A’S
Forward voltage drop max.
@Ir = 100mA, Tj = 25°C VF — 10.0 Vv
Reverse current max.
@ Vrwwm, Tj = 25°C Ir . 1.0 . HA
@ VRwM, T, = 100°C IR . 20 - HA
Reverse recovery time max. trr - 2.5 uS
50mA IF to 100mA Ir. Recover to 25mA IRr.
Junction capacitance typ. G . 32 — pF
@VR =5V, f=1MHz
Thermal resmtance - junction to oil
Unstirred @ 55°C Rejo — 28 > °C/W
Stirred @ 55°C Rojo - 20 > °C/W
Thermal resistance - junction to amb. | Reja « 91 > °C/W
on 0.06" thick pcb. 1oz copper.

10° 036

CJ [t
o
10°
10"
10° 10' 10 10 10*
Vi (Volts)

Fig 1. Typical junction capacitance as a function of reverse voltage.
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Vq RECTIFIER, up to 10kV, 300mA, SM40 SM50
" SENMTECH 25 SM75 SM100
0.6 I / /A36 10.0 BO7T
05 Typ @T; = 175°Cog I / / \
Ir ! ! I / Pr 8.0 \\
(Amps) Max @T; = 175°C I / / (Watts) 3 — Stined ol
04 \/
I~/ 1/ 80 P £ Unstirred oil
03 I ™~ /><
L/ " NN
/1 / N ]
T enemo |7 7 AN
- / 20 Pcb mounted NG \
0.1 / ’ \\B\ \'\
\“1\ ‘
* & id ‘/ 50 20 16, o5 700 \S 200
VE (Volts) T €O
Fig 2. Forward voltage drop as a function of Fig 3. Power derating in air and oil.
forward current.
10.0, 36 40.0 1l T TTT g(
Y / R L
e T R e g
8.0 TRAY) / 7 32, -
Pr /// Ai;s )
(wauS) 8.0 / / / ( ps \ \
24,
JANaV/4 AN
72 157 ] SN 2
w1, g
40 4/ A‘é:— _12'15 — 16.0} ™ ™
/ v 40 100°C 17 N
L ///' .
20 ///15/ 80 :\, |
F~ 1]
]
0 0
0 100 200 300 00 500 10 1 )
Irav) (mA) RC time constant (mS)

Fig 4. Forward power dissipation as a function of
forward current, for sinusoidal operation.

Fig 5. Maximum ratings for capacitive loads.
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_ RECTIFIER, up to 10kV, 290mA, SM75F

" SENMTECH 3o00ns SM100F
AXIALLEADED HERMETICALLY SEALED HIGH QUICK REFERENCE
VOLTAGE FAST RECTIFIER DIODE DATA

e |ow reverse recovery time e VR =75-10kV

¢ High thermal shock resistance « I =290mA

+ Hermetically sealed with Metoxilite metal oxide e tr =300nS

* Low switching losses e IR =1TpA

« Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Working reverse voltage VRWM 7500 10000 A%
Repetitive reverse voltage VRRM 7500 10000 \'
Average forward current Irav) — 029 — A
(@ 55°C in oil)
Repetitive surge current IrrM +— 1.00 — A
(@ 55°C) :
Non-repetitive surge current Irsm — 140 —— A
(tp = 8.31115, @ VR & T;max )
Storage temperature range TstG +— -65 to +175 — °C
Operating temperature range Tor «— -65 to +175 —» °C
MECHANICAL
1
G43
B DIMENSIONS
DIM * MLLMM M::c "EMSAX NOTE
°7 A l- lae |- [180
_1 B |254 1330 [1.00 |130
T ( c {- o7 |- [a2 -
- R - . 1
4 _C_ N T T R
D I NOTES:
1. LEAD DIAMETER UNCONTROLLED
R | B QVER THIS REGION.
—1 Weight = 0.0280z
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_ RECTIFIER, up to 10kV, 290mA, SM75F

" SENMTECH 300ns SM100F

CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol SM75F SM100F Unit

Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IrAV) — 011 ——— A
for square wave (d = 0.5) IF(AV) — 012 — A
Average forward current max.
(unstirred oil at 55°C) '
for sine wave IrAV) — 027 — A
for square wave Irav) — 029 — A
It for fusing (t = 8.3mS) max. It «— 081 — A%S
Forward voltage drop max.
@ Ir = 100mA, Tj = 25°C VE — 120 —— \Y%
Reverse current max.
@ VrRwm, Tj = 25°C Ir « 1.0 > HA
@ VrRwm, Tj = 100°C Ir . 20 > HA
Reverse recovery time max. trr - 300 > nS
50mA Ir to 100mA Ir. Recover to 25mA Irr
Junction capacitance typ. Gj « 3.0 > pF
@VR=5V,f=1MHz
Thermal resistance - junction to oil
Stirred oil Rejo 20 °c/wW
Unstirred oil Rejo - 28 - °C/wW
Thermal resistance - junction to amb. | Reja 91 > °C/W
on 0.06" thick pcb. 1oz copper.

Q37

10'
G
B F——= =T
Fig 1 Junction capacitance 10° I
against reverse voltage. - 8
—
[~
107
107 10 107 10 10¢
Vg (voits)
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_ RECTIFIER, up to 10kV, 290mA, SM75F

" SENMTECH 300ns SM100F

s00 A37 BO7
10.0
// // /
Typ @T; = 175°C Unstiered oil
500
Ir R 1/ 80 \\ E Ruo = 28CW
(mA) / Pg \\ ped Stirred oif —
400 Max @T; = 175°C ] \L / / (Watts) >(/ P Awo = 20°C/W
= 6.0 \\ / Y -
- [ 71/ <X
/ / ) )
NN
/ / 40 ~<{
200 f—— Max @T; = 25°C ~ A \
{ / — pcb moungeéjm ~ Y
S Ao = 91
100 // 2.0 - \ \\
Y y \
00 A 0 N
0.0 40 8.0 120 16.0 0 100 200
Ve{V) Ta (O
Fig 2. Forward voltage drop as a function of Fig 3. Power derating in air and oil.
forward current.
100 c37 . D37
’ / / / 100 T-"‘_5-UT /
8.0 / / A 80 b lCurrem Wavelorm / /
" 4 pe AV A1/
W) / A/——u -1.57 (watts) / / / 4
6.0 175 __| 60 /
/1 V¥ 2.4 ' / / p
/ A 4.0 o
f L 8=1(DC)
4.0 / / 7 490 / ’// // g'g i
/ / /17 ;
/4 Vi . 4 o1
// y o= {om‘ factor / / A
20 // ——fff - 20 A
v WV
0 o-
0 120 24D 360 480 600 0 120 240 360 480 600
Iravy (mA) Iav) (mA)
Fig 4. Forward power dissipation as a function of Fig 5. Forward power dissipation as a function of
forward current, for sinusoidal operation. forward current, for square wave operation.
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Vq RECTIFIER, up to 400V, 2.1A, 50ns UsSCc1104

' SENMTECH USC1105

‘ USC1106
AXIALLEADED HERMETICALLY SEALED QUICK
SUPERFAST RECTIFIER DIODE REFERENCE DATA
+ Very low reverse recovery time « VR =200 -400V
* Hermetically sedled with Metoxilite fused metal oxide e | =2.1A
* Low thermal impedance * 1w = 80nS
* Low switching losses * g = 10uA

+ Soft, non-snap off, recovery characteristics

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol USC1104 USC1105 USC1106 Unit
Working reverse voltage VRWM 200 300 400 \
Repetitive reverse voltage VRRM 200 300 400 \'
Average forward current IFAW) 2.1 - A
(@ 55°C, lead length = 0.375") ’
Repetitive surge current Irrm 9.0 + A
(@ 55°C in free air, lead length 0.375") :
Non-repetitive surge current Irsm - 20 > A
(tp =8.3mS, aVr & ijax )
Storage temperature range TstG +—— -55 to +150 =——res °C
Operating temperature range Tor +——— -55 t0 +150 =—— °C
MECHANICAL
A T
B G2
DIMENSIONS
" MM INCHES
B DIM ™ MIN | mAX | min | max |VOTE
A 116 (28 |.065 [.110
D B_1254 133.0 [1.00 {1.30
C 135 (42 1.140 | 165 | -
j_ D |- .80 - .030 | 1
} () ¢ E |66 184 |02 [033 |-
o I NOTES:
1. LEAD DIAMETER UNCONTROLLED
E —ele_ B OVER THIS REGION.
Weight = 0.0130z
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Vq RECTIFIER, up to 400V, 2.1A, 50ns UsSCc1104

' SENMITECH USC1105
‘ USC1106
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol USC1104 USC1105 USC1106 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFav) +— 10 ————— A
for square wave (d = 0.5) Irav) — 1] — A
Average forward current max.
(TL =55°C; L = 3/8")
for sine wave IFAY) —— () — A
for square wave IrAW) — 21— A
It for fusing (t = 8.3mS) max. It —_— 17— A%S
Forward voltage drop max.
@1Ir = 1.0A, Tj = 25°C VF ———— ] 25— v
Reverse current max.,
@ Vrwwm, Tj = 25°C IR — 10 ———s pA
@ VRwM, Tj = 100°C Ir ————— 20 ——— HA
Reverse recovery time max. trr « 50 > nS
0.5A Ir to 1.0A Ir. Recovers to (.25A Irr. ‘
Junction capacitance typ. Gj —_— 25— pF
@VR =5V, f=1MHz

THERMAL CHARACTERISTICS

Symbol USC1104 USC1105 USC1106 Unit

Thermal resistance - junction to lead

Lead length =0.0" RoL - 7 » |°C/W
Lead length = 0.375" RojJL « 38 > °c/wW
Thermal resistance - junction to amb. | Reja . 95 - | °C/W

on (.06" thick pcb. 1 oz. copper.
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< RECTIFIER, up to 400V, 5A, 50ns USC1304

' SENMTECH USC1305
4 USC1306
AXIALLEADED HERMETICALLY SEALED QUICK

SUPERFAST RECTIFIER DIODE

* Very low reverse recovery time

» Hermeticdlly sedled with Metoxilite fused metal oxide e | =50A
50nS

+ Low thermadl impedance

* Low switching losses

+ Soft, non-snap off, recovery characteristics

REFERENCE DATA
s Vp =200 - 400V

e tn
. IR

20pA

ABSOLUTE MAXIMUM RATINGS @ 250C unless otherwise specified)

Symbol USC1304 USC1305 USC1306 Unit
Working reverse voltage VRWM 200 300 400 \Y
Repetitive reverse voltage VRRM 200 300 400 \'
Average forward current Irawv) . 5.0 > A
(@ 55°C, lead length = 0.375"
Repetitive surge current IrrRM 16 > A
(@ 55°C in free air, lead length 0.375") :
Non-repetitive surge current IrsM * 70 ’ A
(tp =8.3mS, @ VR & Tjmax)
Storage temperature range TstG +——— -55 to +150 — °C
Operating temperature range Top +—— -55 to +150 =—— °C
MECHANICAL
A ‘T
RN G4
DIMENSIONS
M MM INCHES
B OM "in [ max | win [ max |VOTE
A 134 146 1135 |.180
D B 1229 [330 |.80 (130
C 135 142 [.%40 1,165 | -
L | D |- .80 - 030 | 1%
{ C:) _C E |.91 [1.07 [036 [.04z | -
D NOTES:
1. LEAD DIAMETER UNCONTROLLED
£ el B OVER THIS REGION.
Weight = 0.040z
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RECTIFIER, up to 400V, 5A, 50ns USC1304

<
" SENMTECH USC1305

USC1306

ELECTRICAL CHARACTERISTICS (@ 250C uniess otherwise specified)

Symbol USC1304 USC1305 USC1306 Unit
Average forward current max.
(pcb mounted; Ta = 55°C)
for sine wave IFAV) —_— 29 —m A
for square wave (d = 0.5) Irav) — 30 ————— A
Average forward current max.
(TL = 55°C; L = 3/8")
for sine wave Irav) *— 49 — A
for square wave Irav) +— 50 ——» A
It for fusing (t = 8.3mS) max. I’t — 2 — A%
Forward voltage drop max.
@ Ir = 3.0A, Tj = 25°C VF — 125 ———s v
Reverse current max.
@ VrRwM, Tj = 25°C Ir — 200 —m—— HA
@ VrwM, Tj = 100°C Ir — 500 ———————s HA
Reverse recovery time max. trr + 50 > nS
0.5A Ir to 1.0A Ir. Recovers to 0.25A Igr. ‘
Junction capacitance typ. Gj — 9 — pF
@ VR =10V, f=1MHz

THERMAL CHARACTERISTICS

Symbol USC1304 USCI305 USC1306 Unit

Thermal resistance - junction to lead

Lead length = 0.375" RejL 20 - | °C/wW
Lead length = 0.0" RejL « 5 » °C/W
Thermal resistance - junction to amb. | Reja « 75 - |°C/W

on 0.06" thick pcb. 1 oz. copper.
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Power Discretes

Databook 2009

Chapter

3

Half Wave, High Current Assemblies

2009 SEMTECH CORP

Datasheet No.

Title:

ISOPAC xxxx
SCSF X
SCSFFX
SCSMX
SETO1
SET04
SETO5
SET100

High Current Isolated Rectifier Assembly

Fast Recovery High Current Rectifier Assembly
Superfast Recovery High Current Rectifier Assembly
Standard Recovery High Current Rectifier Assembly
Ministud High Current Isolated Rectifier Assembly
DO4 Stud High Current Isolated Rectifier Assembly
DO5 Stud High Current Isolated Rectifier Assembly
DO5 Stud High Current Isolated Rectifier Assembly

200 Flynn Road, Camarillo, CA 93012




rq HIGH CURRENT ISOLATED ISOPACO1**

' SEINVITECH RECTIFIER ASSEMBLY ISOPAC02**
‘ ISOPAC® ISOPAC04**
ISOPAC06**
HIGH CURRENT, HIGH DENSITY, ISOLATED, QUICK REFERENCE
SILICON POWER RECTIFIERS DATA
* Low thermal impedance e VR =150V - 1000V
* Small size and low weight « I =15A
* High current applications e tr =10nS-2uS
* |solated for direct heatsink mounting * Irsm > 150A

* High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working  |Average Rectified Current] 1 Cycle Surge |Repetitive| Operating & Storage
Device Reverse Uravy) @ T Irsm tp=8.3mS ?Iumrie)’ Temperature Range
Type Voltage

(Vrwm) @ 55°C 100°C 125°C @25°C 1 @100°C | @25°C (Tor) (Tstc)

Volts Amps | Amps | Amps | Amps | Amps | Amps °C
ISOPACO0103 1000 15 11 8 150 100 25 -55 to +175
ISOPACO0119 1000 10 8 6 150 80 15 -55 to +175
ISOPACO0112 600 15 11 8 150 100 25 -55 to +175
ISOPAC0104 400 15 11 8 150 80 25 -55 to +175
ISOPACO111 150 15 10 7 175 175 24 -55 to +150
ISOPAC0203 1000 15 11 8 150 100 25 -55 to +175
ISOPAC0219 1000 10 8 6 150 80 15 -55 to +175
ISOPAC0212 600 15 11 8 150 100 25 -55 to +175
ISOPAC0204 400 15 11 8 150 80 25 -55 to +175
ISOPACO0211 150 15 10 7 175 175 24 -55 to +150
ISOPAC0403 1000 15 11 8 150 100 25 -55 to +175
ISOPAC0419 1000 10 8 6 150 80 15 -55 to +175
ISOPAC0412 600 15 11 8 150 100 25 -55 to +175
ISOPAC0404 400 15 11 8 150 80 25 -55 to +175
ISOPAC0411 150 15 10 7 175 175 24 -55 to +150
ISOPAC0603 1000 15 11 8 150 100 25 -55 to +175
ISOPAC0619 1000 10 8 6 150 80 15 -55 to +175
ISOPAC0612 600 15 11 8 150 100 25 -55 to +175
ISOPAC0604 400 15 11 8 150 80 25 -55 to +175
ISOPACO611 150 15 10 7 175 175 24 -55 to +150
ISOPAC1203 1000 15 11 8 150 100 25 -55 to +175
ISOPAC1219 1000 10 8 6 150 80 15 -55 to +175
ISOPAC1212 600 15 11 8 150 100 25 -55 to +175
ISOPAC1204 400 15 11 8 150 80 25 -55 to +175
ISOPACI1211 150 15 10 7 175 175 24 -55 to +150
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_ HIGH CURRENT ISOLATED ISOPACO1**

' SEINITECH RECTIFIER ASSEMBLY ISOPAC02**
y ISOPAC ® ISOPAC04**
ISOPAC06**
ISOPAC12**

ELECTRICAL CHARACTERISTICS (apply per junction)

Maximum Leakage Maximum } Maximum
Device , Current @ VrwM F\?;K;;ed igei‘;)ir:fy
Type T-25°C | T-10°C | @%0A [ Tme
LA UA Volts nS
ISOPACO0103 1.0 20 1.2 | 2000
ISOPACO0119 1.0 25 2.2 150
ISOPACO0112 1.0 20 1.2 2000
ISOPAC0104 1.0 20 1.5 150
ISOPACO0111 10.0 500 1.1 30
ISOPACO0203 1.0 20 1.2 2000
ISOPACO0219 1.0 25 2.2 150
ISOPAC0212 1.0 20 1.2 2000
ISOPAC0204 1.0 20 1.5 150
_ ISOPAC0211 10.0 500 1.1 30
ISOPAC0403 1.0 20 1.2 2000
ISOPAC0419 1.0 25 2.2 150
ISOPAC0O412 1.0 20 1.2 2000
ISOPAC0404 1.0 20 1.5 150
ISOPAC0411 10.0 500 1.1 30
ISOPAC0603 1.0 20 1.2 2000
ISOPAC0619 1.0 25 2.2 150
ISOPAC0612 1.0 20 1.2 2000
ISOPAC0604 1.0 20 1.5 150
ISOPAC0611 10.0 500 1.1 30
ISOPAC1203 1.0 20 1.2 2000
ISOPAC1219 1.0 25 2.2 150
ISOPAC1212 1.0 20 1.2 2000
ISOPAC1204 1.0 20 1.5 150
ISOPACI1211 10.0 500 1.1 30

Roymp = 3°C/W per junction.
Non-isolated forms are available, consult factory for details.
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< HIGH CURRENT ISOLATED ISOPACO1*
" SENITECH RECTIFIER ASSEMBLY ISOPAC02**

ISOPAC® ISOPAC04**

ISOPAC06**
ISOPAC12**

SLOT FOR 2 ZOAWG WIRES
F —
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U f2a 133 L Lazy o] ’ RN EERINED]
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1] = 25 22134 -
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< HIGH CURRENT ISOLATED ISOPAC01**
" SENITECH RECTIFIER ASSEMBLY ISOPAC02**

ISOPAC® ISOPAC04**
ISOPAC06**
ISOPAC12**

ad2iso 34380

40 40
I Typ @ Tj = 150°C~|__ / Ir Typ@ T; = 150°C~_] /

(Amps) / (Amps) /
30 30
Max @ T, = 150’0\/ /
/ Max @ T) = 150"C\7L /
20 / / 20 =
/ /LMax@Tj=25°C / /z\ Max @ Tj = 25°C
10 10

A 1/ /
27

\.\\\

[ 0 ]
0.0 0.4 0.8 1.2 1.6 20 0.0 05 1.0 1.5 2.0 25
Vi (Volts) Ve (Volts)
Figure 1. Forward voltage drop as a function of Figure 2. Forward volage drop as a function of
forward current for ISOPAC**03 & ISOPAC**12. forward current for ISOPAC**04.
adliso aS2iso

) ) [/

40 40 1
Ir Typ @ T; = 150°C | 74 Ir Typ @ Ty = 150°C~_4

(Amps) (Amps) / / /
30 / 30
/ / Max @ T; = 150°C~ /

4 ¥,
o / . /
Max @ T; = 150° C# / / /
4 / / Max @ T, = 25°C
[~ Max ;= 257
10 4 10 i ’
/// ~ Max @ T; = 25°C
7 L L/ /
0 é 0
0.0 1.0 2.0 3.0 4.0 5.0 0.0 0.4 0.8 1.2 1.6 20
Vr (Volts) Ve (Volts)
Figure 3. Forward voltage drop as a function of Figure 4. Forward voltage drop as a function of
forward current for ISOPAC**19. forward current for ISOPAC**11.
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< HIGH CURRENT ISOLATED ISOPACO01**
" SEINITECH RECTIFIER ASSEMBLY ISOPAC02**
ISOPAC® ISOPAC04**
ISOPAC06**
ISOPAC12**
10" Qs7 40 T T T M0 0
o = form factor
— = Irrms)
lF(AV)
32 — 35
3 Zd' //"—_-" PF / 4 ’I;MB
Co/w) At (Watts) / / N 0
A1 24 70
a e /
10 o =157
16 % L AR— 105
- AWiwr 24
i / Z ) ]
/
// 8 / // 140
7
[¢] 175
103 102 10" 10° 10 0 4 8 12 16 20
t (Secs) Iravy (Amps)
Figure 5. Typical transient thermal impedance Figure 6. Forward power dissipation and
characteristic. maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for ISOPAC**(03 and ISOPAC**12,
40 T T T = 15 T T T T NE 15
40
o = form factor ‘T_’t‘_5=t/T
- = LFRMS, -
32— 47 32 + {Current Waveform 47
Pr / [ 1 A/ Tus Pr [ |/ Tms
(Watts) / / // 0 (Wats) / ¢C)
24 / 79 24 / 79
/ /// 1.57 /
— O = 1.
/ A A4 1.75 / /
16 / 7 /// 24 11% 16 /  5-1(DC) 111
/ A v/ Z4 4.0 / pa 0.5
8 LA 143 8 01 — 143
7 77
v
0 175 ¢ 175
0 4 8 12 16 20 0 4 8 12 16 20

Iravy (Amps)

Figure 7. Forward power dissipation and

maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for ISOPAC**04.

Ifay) (Amps)

Figure 8. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for ISOPAC**04
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rq HIGH CURRENT ISOLATED ISOPACO01**
' SENITECH RECTIFIER ASSEMBLY ISOPAC02**
‘ ISOPAC® ISOPAC04**
ISOPAC06**
ISOPAC12**

ol T T 1 T2 40 W T T T T M2 40

|~ « = form factar . T..14_5-”T
= Irrms) I [ | | |

32— T -2 32 b~ lGument Waveform -2
Pe / Tus Pe / / TMB
(Watts) / Ty o) (Watts) // o

24 7 36 24 36

A A / -
16 // ~ ///'/m“i-fg 174 16 / s oo 7
Vi 74 40 | / A 05
/ | ¥ A< 02
8 ’ // 112 8 A =4 01 |42
// Aé/
0 150 ) 150
0 4 8 12 16 20 0 4 8 12 16 20
Iravy (Amps) IFay) (Amps)

Figure 9. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for ISOPAC**11,

Figure 10. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for ISOPAC**11,
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Ve

FAST RECOVERY HIGH

SCSF05 SCSF1

' SEINITECH CURRENTRECTIFIER SCSF2  SCSF4
‘ ASSEMBLY SCSFO0
QUICK REFERENCE  HIGH CURRENT, HIGH DENSITY, FAST RECOVERY
DATA SILICON POWER RECTIFIER STUD
e VR =50V - 1000V * Low thermal impedance
[ =120A « Low forward voltage drop
* fr =160nS * Low reverse recovery time
* Irsm = 1800A e Low reverse leakage current
« High forward and surge currents ratings
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Ir(av) 1 Cycle 5;"8"- Current | Re lfr‘gé"e
Device Reverse insert mounting stud stud + t ='§’§H§ Current
T * Voltage mounted | insert IrrMm
ype (Vrwm) @25°C | @55°C |@100°C| @55°C | @55°C | @25°C | @100°C | @25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCSF05 50 120 | 100 65 825 150 1800 1200 250
SCSF1 100 120 | 100 65 82.5 150 1800 1200 250
SCSF2 200 120 | 100. | 65 82.5 150 1800 1200 250
SCSF4 400 120 | 100 65 82.5 150 1800 1200 250
SCSFO 1000 85 70 50 60 105 1250 875 150
Normal polarity is cathode to stud
* add suffix "R" to part number for reverse polarity
MECHANICAL
imum th li A
Stud mounted Rgyc < 0.67°C/W £
Insert mounted ReJc < 0.5°C/W
Stud + insert mtd Reyc < 0.28°C/W o e —
DM MO TE
A 127.7129.2{1.09]115 | —
T EHa R
D | -~ (78l - [70 [ —
11.9113.51.47 [D5 | —
8 F_|TAP'D 5/16—18UNC] -
G {STUD 5/16-18UNC | —
]
f [
Foe |10 : :
D T Stud mounting torque 40 in.Ib. max.
4{— ==
1 - G
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< FAST RECOVERY HIGH SCSF05 SCSF1
" SENITECH CURRENTRECTIFIER SCSF2  SCSF4

ASSEMBLY SCSFO0

ELECTRICAL CHARACTERISTICS

Maximum Reverse Forward Reverse

. Leakage Current voltage Recovery
Device IR @ VRwm Ve @ 100A. Time ¢

Type @25°C | @100°C | Max @ 25°C | max @ 25°C
HA HA Volts nS

SCSF05 12.0 300 1.35 150
SCSF1 12.0 300 1.35 150
SCSE2 12.0 300 1.35 150
SCSF4 12.0 300 1.35 150
SCSFO 12.0 300 2.0 150

1) Measured on discrete devices prior to assembly.

Operating temperature range  -55 °C to +150 °C

Storage temperature range -55 °C to +150 °C
10° s 500 sesls
H ol 400 \ Insert + Stud mtg
& i . g
/ (Waus) Insert mounting N
/ 300 |- Rec <05°C/W
10"
& 200
Z N N
e < \\
) 100 |- Stud mounting A 3
% 4 Ro< < 0.67°C/W \
<
102 | 0 \§
10° 102 107! 10° 10 ¢ 40 80 120 160
time (Secs) Ta (O
Fig 1. Transient thermal impedance characteristic when Fig 2. Power dissipation as a function of ambient
stud mounted. temperature for different mountings.
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< FAST RECOVERY HIGH SCSF05 SCSF1
" SENITECH CURRENTRECTIFIER SCSF2  SCSF4

ASSEMBLY SCSFO0
300 / Adds 300 Adls
250 / / 250 / /
Ir Typ @ Tj=150°C+___ / )/ e /
{Amps) / (Amps) . Typ@ T; = 150°C / /

3 200 | // 200 / /
150 / / 150 Max @ T, = 150°C< [ /
Max@'l}zlSO“C\\L 8 i \\A\/
100 / // 100 //
1/ /s
50 / /1/ 100 2

\\\

— -
,/ // A Max @ T, = 25°C // — Max @ T, = 25°C
0 e L] 0.0 A1 NN I
0.0 0.4 0.8 1.2 1.6 2.0 0.9 0.6 1.2 1.8 24
Vr (Volts) Vr (Volts)
Fig 2. Forward voltage drop as a function of Fig 3. Forward voltage drop as a function of
forward current for SCSFO3 thru SCSF4. forward current for SCSFO.
10° ses2i
Irsm
(Amps) —
It
‘“-1\__\ \\
10 M~ T
H CTe=25°C
\)\.<‘
] =N
. = o / \\\~
" Te=150°C Ny
102
102 10" 10° 10! 10°
time (mS)

Figure 4. Maximum non-repetitive surge current against pulse width (SCSFO5 thru SCSF4).
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_ SUPERFAST RECOVERY HIGH SCSFF05

' SEINVIT ECH CURRENT RECTIFIER SCSFF10
‘ ASSEMBLY SCSFF15
HIGH CURRENT, HIGH DENSITY, SUPERFAST QUICK REFERENCE
RECOVERY SILICON POWER RECTIFIER STUD DATA
* Very low reverse recovery time ¢« VR =50V- 150V
* Low thermal impedance * [ = 150A
e Low forward voltage drop : e tr = 30nS
e High forward current applications * Irsm = 1800A
e High forward surge ratings
ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS
Working Average Rectified Current Irav) 1Cycle ?_“;%‘:é“’m“t R ir‘g;"e
Device Reverse insert mounting stud | stud + insert ° Irsn Current
T * Voltage mounting | mounting Trrm
ype (VRwM) @25°C [@55°C |@100°C] @55°C| @55°C | @25°C | @100°C | @25°C
Volts Amps | Amps | Amps | Amps| Amps | Amps | Amps | Amps
SCSFFO05 50 t t t t t t
SCSFF10 100 150 | 130 85 105 190 1800 930 240
SCSFF15 150 | | | | b ) |
Normal polarity is cathode to stud Reverse Leakage Forward | Reverse
* add suffix "R" to part number for reverse polarity Device Igcgl;r/?v:m v:’o@ltilgoe A l;?;ﬁ:?}y
Operating temperature range  -55 :C to +150 zc Type e5clewcl e=c | e5°C
Storage temperature range -556 °C t0 +150 °C A A Volts S
SCSFF05 t t t t
SCSFF10 120 6.0 1.1 30
SCSFF15 | } ! l
MECHANICAL

1) Measured on discrete devices prior to assembly.

a7 Maximum thermal impedances

Stud mounted Rgyc < 0.67°C/W
Insert mounted RgJjc < 0.5°C/W
Stud + insert mtd Reyc < 0.28°C/W

s
1
E S
N
IIIIII|18
=0

LiTRs Bl
N

_I___ Stud mounting torque 40 in.Ib. max.
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SUPERFAST RECOVERY HIGH

" SEINITECH CURRENTRECTIFIER

ASSEMBLY

SCSFFO05
SCSFF10
SCSFF15

AS2s

sesls

300 500
EERERENY .
Typ @ T; = 150°C \ Insert + Stud mig
L B ! / 00 A Ry < 0.28°C/W
F
(Amps) / Po <
200 {Watts) Insert mounting \
Max @ T; = 150°C —| / / / 300 L Ree < 05°C/W AN
~— 1
150
[/ ™
200 AN
100
mMx@T=2cl ] /] |/ N \\
50 / 100 — stud mounting -
% // Rejc < 067°C/W \ \
— — N
0 - 0 ]
0.0 0.3 0.6 0.9 1.2 1.5 0 40 80 120 160
Vr (Volis) Ta CO)
Fig 1. Forward voltage drop as a function Fig 2. Power dissipation as a function of ambient
of forward current. temperature for different mountings.
10 1 10° i
1 i Irsm
5 (Amps) =,
Zn H TN
= *
CCIw) 7 L \\
10*
/ - [ Te=25°C
NI ]
107
y N
; Te=150°C—1" | [N N
10° ™~
v u¥
¥
d {
102 102
10° 107 10" 10° 10' 10% 10" 10° 10’ 10?
time (Secs) time (mS)
Fig 3. Transient thermal impedance characteristic Fig 4. Maximum non-repetitive surge current against
when stud mounted. pulse width.
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Vq STANDARD RECOVERY HIGH SCSMO05

' SENITECH CURRENT RECTIFIER SCSM1 SCSM2
4 ASSEMBLY SCSM4 SCSM6

SCSM8 SCSMO0

HIGH CURRENT, HIGH DENSITY, STANDARD QUICK REFERENCE
RECOVERY SILICON POWER RECTIFIER STUD DATA

* Low thermal impedance * Vr =50V - 1000V

» low forward voltage drop [ =150A

* High current agpplications * IR =12.0pA

* Low reverse leakage current _ * Irsm = 1800A

* High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle 5;“89 Current | Re 5%2"9
Device Reverse insert mounting stud | stud + insert ¢ =F§§ms Current
. Voltage mounting | ~mounting P =S TrRM
Type v
(VrwMm) @25°C | @55°C |@100°C| @ 55°C @ 55°C @ 25°C @ 100°C @ 25°C
Volts Amps { Amps | Amps | Amps | Amps Amps Amps Amps
SCSMO05 50 i 1 p
SCSM1 100
SCsM2 200 v
SCSM4 400 150 110 70 95 175 1800 840 250
SCSMé6 600
SCSMS8 800
SCSMO 1000 r \

Normal polarity is cathode to stud
* add suffix "R" to part number for reverse polarity

MECHANICAL

Xi hermal im n

Stud mounted Reyc < 0.67°C/W
Insert mounted Regyc < 0.5°C/W

G17 : o]
DIENSIONS Stud + insert mtd Reyc < 0.28°C/W
MM INCHES L
1.09 HMES
—~ 11.00
32 | =
= 170
3 47153
/16~ 18UNC
G_I{STUD 5/16—T8UNC

=4
=

1 ()&)l
x

X

[

[
A
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&

STANDARD RECOVERY HIGH

" SEINITECH CURRENT RECTIFIER

ASSEMBLY

SCSMO05
SCSM1  SCSM2
SCSM4  SCSM6
SCSM8 SCSMO0

ELECTRICAL CHARACTERISTICS

Maximum Reverse Forward Reverse
. Leakage Current Voltage Recove,
Device Ik @ Vawm VF@100A. | Time
Type @25°C | @100°C |Max @25°C | max @25 °C
HA HA Volts us
SCSMO05 t ] 1
SCSM1
SCSM2
SCSM4 12.0 400 1.15 2.0
SCSM6
SCSM8
SCSMO v v \

1) Measured on discrete devices prior to assembly.

Operating temperature range
Storage temperature range

-55 °C to +150 °C

-55 °C to +150 °C

0001

10°

Zn
(°CIw)

107

v

10

102

102

10

10°

Figure 1. Transient thermal impedance characteristic when stud mounted.

10'
time (Secs)

© 2009 SEMTECH CORP

176

www.semtech.com



<
J

STANDARD RECOVERY HIGH

ASSEMBLY

SEINITECH CURRENT RECTIFIER

SCSMO05
SCSM1  SCSM2
SCSM4  SCSM6
SCSM8 SCSMO0

300 ] 500 e
. // \ | Insert + Stud mig
. 250 ';'yp l@ "? = Ixso Ec\\ / 400 Reje < 0.28°C/W
F .
(Amps) T T ] Po <
200 Max @ T; = 150°CH (Watts) Insert mounting N\
7‘\\ / 300 |- Rare < 05°C/W N
- ) \
/ / 200 N AN
100 Max @ T;=25°C -
, ] \\
50 / 100 — swud mounting ~7 Eas
ViV Reje < 067°C/W \\\
/ || =
o / = . \&
0.0 0.3 0.6 0.9 1.2 1.5 0 40 80 120 160
Vg (Volts) Ta (°C)
Fig 2. Forward voltage drop as a function Fig 3. Power dissipation as a function of ambient
of forward current. temperature for different mountings.
10° scsZi
Irsm —
(Amps) Sy
] =
N \
104 Nia —
= ] CTe=25°C
~d T
)\\ ™
10° Te = 150°C—"" | Ena g
10°
10® 10" 10° 10! 108
time (mS)

Figure 4. Maximum non-repetitive surge current against pulse width,
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Vq MINISTUD HIGH CURRENT SET010203
' SEINMITECH ISOLATED RECTIFIER SET010219
‘ ASSEMBLY SET010212
SET010204
HIGH CURRENT, HIGH DENSITY, ISOLATED, QUICK REFERENCE
SILICON POWER RECTIFIER STUD DATA
* Low thermal impedance « VR =150V - 1000V
e Small size and low weight * I =15A
* High current gpplications e tr  =30nS-2uS
» |solated for direct heatsink mounting * lrsm > 150A
e High surge ratings
ABSOLUTE MAXIMUM RATINGS
Working  [Average Rectified Current] 1 Cycle Surge |Repetitive] Operating & Storage
Device Reverse (Irav)) @ T Irsm tp = 8.3mS ?I“rffs Temperature Range
Tvpe Voltage =
ypP Ve @5°C | 100°Cc | 125°C | @25°C | @100°C | @25°C | (Tor)  (Tsro)
Volts Amps | Amps | Amps | Amps | Amps | Amps °C
SET010203 1000 15 11 8 150 100 25 -55 to +175
SET010219 1000 10 8 6 150 80 15 -55 to +175
SET010212 600 15 11 8 150 100 25 -55 to +175
SET010204 400 15 11 8 150 80 25 -55 to +175
SET010211 150 15 10 7 175 175 24 -55 to +150
Resmp = 3°C/W for all varieties, other configurations available see next page for details
MECHANICAL
— B |~ D
G57
’*ic l"" I EF DIMENSIONS
] " MM INCHES
™G DIM™MIN [ MAX | miN_| Max |NOTE
A A A |58 [74 |23 |29
3 Esinnnnm T30 Tos 10 T1
N/ I D [142 [165 |56 |65
- "\ E |27 [33 |11 [.13
A 4-40 UNC F |60 |66 |24 |26
| . G |12 [15 los |06
SLOTTED FOR TWO
20 AWG WIRES.
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< MINISTUD HIGH CURRENT SET010203
" SEINIT ECH I1SOLATED RECTIFIER SET010219
ASSEMBLY SET010212

SET010204

SET010211

ELECTRICAL CHARACTERISTICS

Maximum Leakage | Maximum | Maximum
Device Current @ VRwM li‘;;r*'t:ég ;{:c‘gifesfy
Type T-25°C | T-100°C | @%0a | Time
HA RA Volts nS
SET010203 1.0 20 1.2 2000
SET010219 1.0 25 22 150
SET010212 1.0 20 1.2 2000
SET010204 1.0 20 1.5 150
SET010211 10.0 500 1.1 30
OTHER CONFIGURATIONS

The Part Numbers Shown in this data Sheet are Isolated with the cathode at the stud end of the device.
Part numbers for other configurations are shown below:

Isolated Isolated Non-Isolated Non-Isolated
Cathode to Stud Anode to Stud Cathode to Stud  Anode to Stud
SET010203 SET010403 SET010103 SET010303
SET010219 SET010419 SET010119 SET010319
SET010212 SETO010412 SET010112 SET010312
SET010204 SET010404 SET010104 SET010304
SET010211 SETO010411 SET010111 SET010311
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< MINISTUD HIGH CURRENT SET010203
' SEINIT ECH ISOLATED RECTIFIER SET010219
A ASSEMBLY SET010212
SET010204

SET010211

ad2iso adliso

40 / 40
Ir Tyr@T= 150"0\\/ Ie Typ @ T; = 150°C~——__ /

(Amps) / / (Amps} /
T il | . /

) / / N Max @ T; = 150"(3\7/\\ /
v
o / //LMax@'l",:ZS"C ; / //Z\Max@'l‘,=25“c
V4

8% 4 P74

0 0
0.0 0.4 0.8 1.2 1.6 20 0.0 0.5 1.0 1.5 2.0 2.5
VE (Volts) VF (Voits)
Figure 1. Forward voltage drop as a function of Figure 2. Forward voltage drop as a function of
forward current for SETO1**03 & SETO01**12. forward current for SETO1**04,

adliso a52iso

I Typ @ Tj= 150°C e __ / Ir Typ@ T; = 150°C—

(Amps) ) / / (Amps) ) ] / /
/ / Max @ T, = 150°C~ /

) /1

/
4 y
10 /| o // /\Max@Tj=25"C
-~ Max @ T; = 25°C / 1/
v A%

20

Max @ T; = 150"C#

0 0
0.0 1.0 2.0 3.0 4.0 50 0.0 0.4 0.8 1.2 1.6 2.0
Ve (Volts) Ve (Volts)
Figure 3. Forward voltage drop as a function of Figure 4. Forward voltage drop as a function of
forward current for SETO1#*19. forward current for SETO1**11.
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_ MINISTUD HIGH CURRENT SET010203
" SEINITECH I1sOLATED RECTIFIER SET010219
ASSEMBLY SET010212
SET010204
SET010211
10° us N L Bk
o = form factor
”" = Trekms)
Iriawv)
32 - 35
Y T,
Zin L1117 Pr / MB
(OC/W) o ,.-/ (Watts) ) / / 7 (OC)
// 24 70
. i /
10 /  a=-157 |
1.75
16 / 7 /' 24 -~ 105
[T a0
P
7 8 // / 140
0 175
10° 102 10" 10° 10 0 4 8 12 16 20
t (Secs) Iravy (Amps)
Figure 5. Typical transient thermal impedance Figure 6. Forward power dissipation and
characteristic. maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET01**03 and SETO1**12.
T T T ME 15 T T T T NG 15
40 40
o = form factor ¢T_>t‘_5=”T
= = Frrms) — i D B
Iraw
32— 47 32 — ‘Current Waveform 47
Pr / [ AL Tuma Pr [ 1/ / Tus
(Watts) / 0 (Watts) 4 ‘C)
24 / / 79 24 / / 79
L — o =1.57
/ L v 4.0 / / 6.5
S 0.2
8 % / 143 8 AN 0.1 — 143
A / /
7
0 175 0 175
0 4 8 12 16 20 0 4 8 12 16 20

Iriavy (Amps)

Figure 7. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SETO1**04.

Iravy (Amps)

Figure &. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for SET01**04

© 2009 SEMTECH CORP

www.semtech.com



_ MINISTUD HIGH CURRENT SET010203
' SEINITECH ISOLATED RECTIFIER SET010219
‘ ASSEMBLY SET010212
SET010204
SET010211
M120 N120
40 | I i -40 40 1 I I -
— o :I:‘oRnMx;)facmr - ET_,t <_8=“T

32 P Trav) -2 32 — ICurrent Waveform -2
/ Twums P / / Tums
3 (W]:::ts) / ¢C) (Wal:ts) / 7 (uhé)

24 7 7 36 24 / 36

// 7 e
A —a =157
16 A4 JARE 2 16 e 74
)4 L7 2 S A AT )
0.2
8 r//// 112 8 AL 0.1 1412
/ il
7
0 150 0 180
0 4 8 12 16 20 0 4 8 12 16 20
Iravy (Amps) Ir@avy (Amps)

Figure 9. Forward power dissipation and Figure 10. Forward power dissipation and

maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET01**11.

maximum aliowable mounting base temperature
as a function of forward current for square
wave operation, for SETO1**11.
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Vq DO4 STUD HIGH CURRENT SET040203

' SEINVITECH ISOLATED RECTIFIER SET040219
‘ ASSEMBLY SET040212
SET040204
SET040211
HIGH CURRENT, HIGH DENSITY, ISOLATED , QUICKREFERENCE
SILICON POWER RECTIFIER DO4 STUD DATA
* Low thermal impedance e Vg= 150V - 1000V
* Small size and low weight * Ir=30A
* High current applications o fr = 30NS - 2uS
» |solated for direct heatsink mounting * Irsm> 250A

* High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working  ]Average Rectified Current] 1 Cycle Surge |Repetitive] Operating & Storage

Device I\{;a’tearsg (Iravy) @ Tmb Irsm tr = 8.3mS (sl‘:;i‘; Temperature Range
Type (v,m% @55°c | 1w0'c | 125°c | @25°c J@o0c | @25°C | (Tor)  (Toro

Volts Amps | Amps | Amps | Amps | Amps | Amps °C

SET040203 1000 30 22 16 | 250 200 50 -55 to +175
SET040219 1000 20 16 12 250 160 30 -55 to +175
SET040212 600 30 22 16 250 200 50 -55 to +175
SET040204 400 30 22 16 250 160 50 -55 to +175
SET040211 150 30 20 14 290 250 48 -55 to +150

ReymB = 1.5°C/W for all varieties, other configurations available see next page for details

MECHANICAL

G58

F a DIMENSIONS
T M INCHES
c H MIN_ | MAX | MIN | MAX |VOTE
b |- J 124 132 |49 152 |-
106 [11.2 | 42 44 -

=
=

. 36 [.13 |.14
13.7 {148 | .54 |.57
106 [11.4 | 42 |45
9.1 99 ].36 |.39
40 146 .16 |18 -
16 (19 |.065 {.075 | DIA

114 122 145 |48

55 [6.1 22 |.24
J___ 10-32 UNF

X[~ T O MmO
X}
w
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&

DO4 STUD HIGH CURRENT

ASSEMBLY

' ) SEINITECH I1SOLATED RECTIFIER

SET040203
SET040219
SET040212
SET040204
SET040211

Maximum Leakage | Maximum | Maximum
Device Current @ VRwMm F\;’S;’:;g g:c‘(’)f":fy
Type —255°C | T,-100°C | @180a | Time
HA pA Volts nS
SET040203 2.0 40 1.2 2000
SET040219 2.0 S0 2.2 150
SET040212 2.0 40 1.2 2000
SET040204 20 40 1.5 150
SET040211 20.0 1.0mA 1.1 30
OTHER CONFIGURATIONS

ELECTRICAL CHARACTERISTICS

The Part Numbers Shown in this data Sheet are Isolated with the cathode at the stud end of the device.

Part numbers for other configurations are shown below:

Isolated

Cathode to Stud

SET040203
SET040219
SET040212
SET040204
SET040211

Isolated

Anode to Stud

SET040403
SET040419
SET040412
SET040404
SET040411

Non-Isolated

SET040103
SET040119
SET040112
SET040104
SET040111

Non-Isolated
Cathode to Stud  Anode to Stud

SET040303
SET040319
SET040312
SET040304
SET040311
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< DO4 STUD HIGH CURRENT SET040203
" SENITECH ISOLATED RECTIFIER SET040219

ASSEMBLY SET040212
SET040204
SET040211
adliso a43iso
100 / 100
80 / 80 Typ@ T = 150"0\\/ //
Ir Typ @ Tj = 150°C~—L __ / / Ie / /

(Amps) / / (Amps) /
60 80
Max@ T = 150"07( / v /
/ Max @ T; = iSO"C\7L
40 40 Y >

v
20 / //L Nan@ o 20 / %
/

—~ Max @ T; = 25°C

/ /
/ // /{ L /7/
0 A A 0 =
0.0 0.4 0.8 1.2 16 2.0 0.0 0.5 1.0 1.5 2.0 2.5
Ve (Volts) Ve (Volts)
Figure 1. Forward voltage drop as a function of Figure 2. Forward voltage drop as a function of
forward current for SET04**03 & SET04%+12, forward current for SET04%¥04,
adliso asiso
100 100 / / /
Y /
o / . [ |/
Ie Typ @ T = 150°CT~—_| /| I Tp@ T, = IS0C~_|
(Amps) y (Amps) / / /
60 : // 60
) p Max @ Tj = 150°C~ /
/ /
40 / 40
Max @ T; = 150" C# / /
/ / 1y
M~ Max @ T; = 25°C
20 / 20 / ’
/ /&\ Max @ T} = 25°C Y. /
4 ¥ /’
0 4 0 /
0.0 1.0 2.0 3.0 4.0 5.0 0.0 0.4 0.8 1.2 1.8 2.0
VE (Volts) Ve (Volts)
Figure 3. Forward voltage drop as a function of Figure 4. Forward voltage drop as a function of
forward current for SET04**19. forward current for SETO4%*11.
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&

DO4 STUD HIGH CURRENT

SET040203

' SEINITECH IsOLATED RECTIFIER SET040219
‘ ASSEMBLY SET040212
SET040204
SET040211
10" ok 80 : , , MR 5
o = form factor
= Ipmms)
Lav)
Pr pe 0 f // 40
(Watts) (Watts) Twms
/ °C)
L /_a =157
0 el / . .
10 H 40 A1 1.75 85
/ 2.4
/ 4 4.0
Zill / /
20 w/ // 130
P // /
% |
10" 0 175
107 10°¢ 10" 10° 10’ 0 8 16 24 3z 40
t (Secs) Iriavy  (Amps)
Figure 5. Typical transient thermal impedance Figure 6. Forward power dissipation and
characteristic. maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET04**03 and SET04**]2,
80 T T T M2 is 80 T I T T M s
o = form factor ‘_T_,t4_§=”T
- = lirwus) - z D D
Iravs
Current Waveform
60 / / 55 60 55
Pr / Tms
Pr Tms ] o
(Watts) / { _a=157 0 (Wats) / / o
40 Sl i —es 40 95
/ 40 / §=1(DC)
[ /7 : 05
AV v 02
/ / 0.1
20 / A 135 20 7 135
, / Y 7
/
o 175 g 175
o] 8 16 24 32 40 0 8 16 24 32 40

Iravy (Amps)

Figure 7. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET04%*(04,

Iravy (Amps)

Figure 8. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for SET04**+04
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rq DO4 STUD HIGH CURRENT SET040203
' SEINITECH ISOLATED RECTIFIER SET040219
‘ ASSEMBLY SET040212
SET040204
SET040211
80 I ] I M128 A8 80 y ] I [ NI128
« = form factor T—>t<—5=”T
— = Trmums) - —E}—D——
; Ieawy Current Waveform
0 7 24 60 24
P // // '(FOMB Pr // // '(l;rés
(Waits) C) (Watts) )
40 // //// 66 40 // / va 66
[ 0 = 1,57
/ A AR / e
- . [ 5=1(DC)
20 A - 108 20 /// =z = 05 l1ost
7% = 92
// ﬁ/ 0.
7 A
0 150 0 150
0 8 16 24 32 40 0 8 16 24 32 40

Iravy (Amps)

Figure 9. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET04**11.

Iravy (Amps)

Figure 10. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for SETO4%*11.
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Vq DO5 STUD HIGH CURRENT SET050203
' SEINIT ECH ISOLATED RECTIFIER SET050219
‘ ASSEMBLY SET050212
SET050204
SET050211
HIGH CURRENT, HIGH DENSITY, ISOLATED., QUICK REFERENCE
SILICON POWER RECTIFIER DO5STUD DATA
* Low thermal impedance e VR =150V - 1000V
* Small size and low weight * I =60A
e High current applications e tr =30NnS-2uS
¢ Isolated for direct heatsink mounting * Irsm > S00A
e High surge ratings
ABSOLUTE MAXIMUM RATINGS
Working  |Average Rectified Current| 1 Cycle Surge [Repetitive| Operating & Storage
Device %e\llerse (rav) @ Trp Irsm @ tp = 8.3mS 3\;&5 Temperature Range
Type oltage - -
(Vrwm) @55°C | 100°C 125°C | @25°C | @100°C | @25°C | (Tor)  (Tstd
Volts Amps | Amps | Amps | Amps | Amps | Amps °C
SET050203 1000 60 44 32 500 400 100 -55 to +175
SET050219 1000 40 32 24 500 320 60 -55 to +175
SET050212 600 60 44 32 500 400 100 -55 to +175
SET050204 400 60 44 32 500 | 320 100 -55 to +175
SET050211 150 60 40 28 580 500 96 -55 to +150

ReyMmB = 0.75°C/W for all varieties, other configurations available see next page for details

MECHANICAL

JR—

-

h -

o ) eiea— T —]

e L ™

Bl
ILELLLL

1/4-28 UNF

o
<

DIMENSIONS

143

T
m
g

NOTE

74

153

115

1]

PEEEPEES

9.7

115 |43

43 114

(5]
x:.z]m-nmoom>li
=

S

4

28

33033 ;:Ish;knE]

20
a1 115

E;.!A_

7

NOTES:

1. POSITIVE TERMINAL DENOTED
BY RED DOT
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< DO5 STUD HIGH CURRENT SET050203
' J) SEINIT ECH I1SOLATED RECTIFIER SET050219
ASSEMBLY SET050212

SET050204

SET050211

ELECTRICAL CHARACTERISTICS

Maximum Leakage | Maximum | Maximum
Device Current @ VRWM Ii;’c‘;n’:gg Iiec“’}‘:":fy
Type T-25°C | T,=100°c | @304 | Tme
HA HA Volts nS
SET050203 4.0 80 1.2 2000
SET050219 4.0 100 22 150
SET050212 4.0 80 1.2 2000
SET050204 4.0 80 1.5 150
SET050211 40.0 2mA 1.1 30
OTHER CONFIGURATIONS

The Part Numbers Shown in this data Sheet are Isolated with the cathode at the stud end of the device.
Part numbers for other configurations are shown below:

Non-Isolated Non-Isolated
Cathode to Stud  Anode to Stud

Isolated
Anode to Stud

Isolated
Cathode to Stud

SET050203
SET050219
SET050212
SET050204
SET050211

SET050403
SET050419
SET050412
SET050404
SET050411

SET050103
SET050119
SET050112
SET050104
SET050111

SET050303
SET050319
SET050312
SET050304
SET050311
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_ DO5 STUD HIGH CURRENT SET050203
' SEINVIT ECH ISsOLATED RECTIFIER SET050219
‘ ASSEMBLY SET050212
SET050204
SET050211
a4Ziso ad3iso
200 / 200 7
160 / 160 / //
* Typ@ T = 150"0\\/ / Ir Typ @ T; = 150°C—__] / /
(Amps) / / (Amps) /
120 126
Max@ T, = 150"(:7Z / /
Max @ T; = 150°C~
80 / 80 7L7/
// /
0 // Max @ T; = 25°C “© // /Z\Max@'f}clsc
A 2
0 L1 1] %/
0.0 0.4 0.8 1.2 1.6 2.0 0.0 0.5 1.0 1.5 2.0 2.5
Vi (Volts) Vg (Volts)
Figure 1. Forward voltage drop as a function of Figure 2. Forward voltage drop as a function of
forward current for SETO5%*03 & SET05**12, forward current for SET05%*04.
adliso aS2iso
200 200 / / /
Ir Typ @ T; = 150°CH~—_| / Ir Typ@ T, = 150°C~_f
{Amps) y (Amps) / / /
120 / // 120
/ y Max @ T; = 150°C~ /
80 80
Max@’l‘,‘=150"sz/\k // / /
/ / / /\Max@T,=25°C
40 4G 7
/&~ Max @ T; = 25°C
9474
0 __// / 5] ] / /
0.0 1.0 2.0 3.0 4.0 5.0 0.0 0.4 0.8 1.2 1.6 2.0
Vi (Volts) Vi (Volts)

Figure 3. Forward voltage drop as a function of
forward current for SET05**19.

Figure 4. Forward voltage drop as a function of
forward current for SETOS**11.
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_ DO5 STUD HIGH CURRENT SET050203
" SEINITECH ISOLATED RECTIFIER SET050219
ASSEMBLY SET050212
SET050204
SET050211

10° osl 160 T Mg

= « = form factor
= lius)
LT E7A0

P i b 120 0

(WaFHS) » al (Waliis) ‘ / // // / '(l;rg
/ o= 157
10" phcal 80 /7/4 175 qes
[ | /7 24
J/ V4 d : i
40 / / / 130
/
LA
1O~2 -3 -2 -1 0 1 0 175
10 10 10 10 10 0 20 40 60 80
t (Secs) Iravy (Amps)

Figure 5. Typical transient thermal impedance
characteristic.

160 T T T M5 15

a form factor
om FRMS)

Irav)

120 / 55
Py Twms
(Watts) / / A_ o =157 CCy
80 175
//
17 40
/

LR}

/
40 135
/ d
e
v
0 175
0 20 40 60 80

Iravy (Amps)

Figure 7. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SETO5**04.,

Figure 6. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET05**03 and SETOS**12.

N73

T T T 15
160 T.q 8=U4T

} [ e it
Current Waveform
120 / 58
Pr / / / Tms

(Watts) °C)

e
80 95
/

7 =8 =1(DC)
y 0.5
y: 0.2
40 // /[ o1 —1 135
o
0 175
o 20 40 60 80

Iravy (Amps)

Figure 8. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for SETOS**04
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< DO5 STUD HIGH CURRENT SET050203
" SENITECH ISsOLATED RECTIFIER SET050219

ASSEMBLY SET050212
SET050204
SET050211
Mi3t NI}
a = form factor Tl
™ = lrrms) —
leaw Cument Waveform
3 120 18 120 18
Pr / / Twmp Pr / / Tus
4 o, i C
(Wars) / s CC  (Wans) / 0
80 i 62 80 Vi L 62
D PZESE 7
A A7 =
/ ,//37 40 / / 4/4 §=1(DC)
P
40 “F 106 40 VoA g-g —11086
y . 0.1
P LA v
s L~ | |
0 150 0 150
] 20 40 60 80 0 20 40 60 80
Iravy (Amps) Irav) (Amps)
Figure 9. Forward power dissipation and Figure 10. Forward power dissipation and
maximum allowable mounting base temperature maximum allowable mounting base temperature
as a function of forward current for sinusoidal as a function of forward current for square
operation, for SET05%*11, wave operation, for SET05**11.
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rq DOS5 STUD HIGH CURRENT SET100203

' J) SEINMIT ECH IsOLATED RECTIFIER SET100219
ASSEMBLY SET100212
SET100204
SET100211
HIGH CURRENT, HIGH DENSITY, ISOLATED, QUICK REFERENCE
SILICON POWER RECTIFIER DO5 STUD DATA
* Low thermal impedance e Vg =150V - 1000V
* Small size and low weight * I =90A
e High current gpplications * tr =30nS-2uS
» Isolated for direct heatsink mounting * Irsm > 750A

* High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working  |Average Rectified Current| 1 Cycle Surge |Repetitive| Operating & Storage
Device Reverse (Iravy) @ Timb Irsm tp = 8.3mS Surge Temperature Range
Tvpe Voltage (drrm)
M3 (Vrwm) @55°C 100°C 125°C | @25°C | @100°C | @25°C (Tor)  (Tstc)
Volts Amps | Amps | Amps | Amps | Amps | Amps °C

SET100203 1000 90 66 48 750 600 150 -55 to +175
SET100219 1000 60 48 36 750 480 90 -55 to +175
SET100212 600 90 66 48 750 600 150 -55 to +175
SET100204 400 90 66 48 750 600 150 -55 to +175
SET100211 150 90 60 42 870 750 144 -55 to +150

RejMmB = 0.5°C/W for all varieties, other configurations available see next page for details
MECHANICAL

G74

DIMENSIONS
MM INCHES
MIN [ MAX | MIN | MAX |NOTE

170 {176 | 67 |69 | -
18.7 {193 {.74 76
19.5 12086 }.77 81
106 1117 1.42 46
139 {150 1.656 .59
- 110 .43

DIM ™

S

4.3 17
2.5 3.1 .10 12
73 |79 |23 |31
- 254 | - 1.0
- 8.1 | - 75 -
43 146 }.170 |.180 | DIA

X | [ X[ X O MM OO w >

NOTES:
1. POLARITY - RED DOT
DENOTES CATHODE TERM.

L e
H = 1/4-28 UNF
—
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&

DO5 STUD HIGH CURRENT

ASSEMBLY

' ) SEINITECH ISOLATED RECTIFIER

SET100203
SET100219
SET100212
SET100204
SET100211

ELECTRICAL CHARACTERISTICS

Maximum Leakage Maximum | Maximum
Device Current @ VrwM };?;;'t’:;g l{t‘-‘;‘;‘:ﬁy
Type T,=25°C | T=100°C | @5¢0A | Time
MA HA Volts nS
SET100203 6.0 120 1.2 - | 2000
SET100219 6.0 150 2.2 150
SET100212 6.0 120 1.2 2000
SET100204 6.0 120 1.5 150
SET100211 60.0 3mA 1.1 30
OTHER CONFIGURATIONS

The Part Numbers Shown in this data Sheet are Isolated with the cathode at the stud end of the device.
Part numbers for other configurations are shown below:

Isolated

Cathode to Stud

SET100203
SET100219
SET100212
SET100204
SET100211

Isolated

Anode to Stud

SET100403
SET100419
SET100412
SET100404
SET100411

Non-Isolated

SET100103
SET100119
SET100112
SET100104
SET100111

Non-Isolated
Cathode to Stud  Anode to Stud

SET100303
SET100319
SET100312
SET100304
SET100311
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Ve

DOS5 STUD HIGH CURRENT

SET100203

' SEINMITECH I1sOLATED RECTIFIER SET100219
‘ ASSEMBLY SET100212
SET100204
SET100211
ad%isa AW
300 / / 300 /
240 / 240 / //
Ir Typ@T, = 150°C\.\/ Ir Tyw@T = 150°c\_/
(Amps) / / (Amps) /
180 180 /
Max @ T = 150°C \/[ / /
/ / Max @ T = 150°c\7L /
120 7 i 120 B
// ,
/ //LMax@T,:zs"c / /4\ Max @ T, = 25°C
60 €60
/ / / V,
0.0 0.4 0.8 1.2 1.6 2.0 0.0 0.5 1.0 1.5 2.0 2.5
Ve (Volts) Vr (Volts)
Figure 1. Forward volage drop as a function of Figure 2. Forward voltage drop as a function of
forward current for SET10**03 & SET10**12. forward current for SET10%*04,
adliso a52iso
300 300 / / /
A 7 [ 1/
Ir Typ @ T; = 150°C +~__| / I Typ@ T = 150C~_ |
(Amps) / (Amps) / / /
180 / 180
/ Max @ Tj = 150°C~] /
120 // 120
Max@ T; = 150°sz / / /
=~ Max @ T; = 25°C
50 / 80 / / /
///&\ Max @ Tj = 25°C /
A
’// v / /
0 4// 0
0.0 1.0 2.0 30 4.0 5.0 0.0 0.4 c.8 1.2 1.8 20
Ve (Valts) Vr (Volts)
Figure 3. Forward voltage drop as a function of Figure 4. Forward voltage drop as a function of
forward current for SET10%*19, forward current for SET10**11.
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_ DO5 STUD HIGH CURRENT SET100203
" SEINMITECH I1sOLATED RECTIFIER SET100219
ASSEMBLY SET100212
SET100204
SET100211
10° o m 250 T T T MX
o = form factor
— = Ermms)
Iravy
J1— 200 — 27
3 P LA i Pr / / Vi 1;”“
(Watts) ! (Watts) / / / / C)
1] 150 4 64
e / / /
107 prd /
/| S s
4 100 7 24  —1 101
Z /7 '
i / //// w0
50 / // 138
// v
e
102 0 175
10° 10 107! 10° 10! 0 30 60 a0 120
t (Secs) Irav) {(Amps)
Figure 5. Typical transient thermal impedance Figure 6. Forward power dissipation and
characteristic. maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET10**03 and SET10%*12.
250 T ME- 40 250 T T Mo 40
- ci;mg):)mfactor B Tl o =t/
Iraw
200 — 43 200 I— !'Current Waveform 43
Pg ] z Y, Tws P ya il ya 'I;MB
(Watts) / / / / CCy  (Waus) / / // C)
150 A 7 76 150 76
/ / //{{ ‘ 157 T é -
—a =1,
100 / A oa> —1 100 100 / / /i Fso100) |1
/ // /// 40 | / // /// 0.5 o
/[ v/ v o1
50 / I 142 50 rd }'// . —142
)4 /.
. ~d
0 175 o 175
o] 30 80 80 120 0 30 60 a0 120

Iravy (Amps)

Figure 7. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET10%*04.

Teavy  (Amps)

Figure 8. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for SET10%**04
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Ve

DO5 STUD HIGH CURRENT

SET100203

' SENITECH I1SOLATED RECTIFIER SET100219
‘ ASSEMBLY SET100212
SET100204
SET100211
250 1 I M2 250 T 7 N30 40
l— & = form factor | Tt '_§=t/T
= Irrms) ‘ [ l ] ]
200 — Lravy -2 200 — iCument Waveform -2
Pr / / Twms Pr / Tms
(Watts) °C) {Watts) (°C)
150 / ,/ 3% 150 / Y4 36
A7 ja
. A VA L o (A y
/ /% 175 | / §=1(0C) |
7 24 7
50 // - . FE 50 Lob o1 —{112
)
- Iz
0 150 0 150
0 30 60 %0 120 0 30 60 %0 120

Irav) (Amps)

Figure 9. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for sinusoidal
operation, for SET10**11.

IF{AV) (Amps)

Figure 10. Forward power dissipation and
maximum allowable mounting base temperature
as a function of forward current for square
wave operation, for SET10%*1 1.
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Power Discretes

Chapter 4
Single Phase Full Wave Bridge Assemblies

2009 SEMTECH CORP

Datasheet No.

Title:

3SBMXF
SBMXF
SBRXF
SBRXFF
SCAJX
SCAIXF
SCAJXFF
SCASX
SCASXF
SCASXFF
SCBAX
SCBAXF
SCBAXFF
SCBARX
SCBARXF
SCBARXFF
SCBHX
SCBHXF
SCBHXFF
SCBKX
SCBKXF
SCBKXFF
SET061203,04,11,12,19
SET121203,04,11,12,19

Standard Recovery 1 Phase Silicon Bridge Rectifiers
Standard Recovery 1 Phase Silicon Bridge Rectifiers
Fast Recovery 1 Phase Silicon Bridge Rectifiers
Superfast Recovery 1 Phase Silicon Bridge Rectifiers
Standard Recovery 1 Phase Full Wave Bridge Rectifiers
Fast Recovery 1 Phase Full Wave Bridge Rectifiers
Superfast Recovery 1 Phase Full Wave Bridge Rectifiers
Standard Recovery 1 Phase Full Wave Bridge Rectifiers
Fast Recovery 1 Phase Full Wave Bridge Rectifiers
Superfast Recovery 1 Phase Full Wave Bridge Rectifiers
Standard Recovery 1 Phase Full Wave Bridge Rectifiers
Fast Recovery 1 Phase Full Wave Bridge Rectifiers
Superfast Recovery 1 Phase Full Wave Bridge Rectifiers
Standard Recovery 1 Phase Full Wave Bridge Rectifiers
Fast Recovery 1 Phase Full Wave Bridge Rectifiers
Superfast Recovery 1 Phase Full Wave Bridge Rectifiers
Standard Recovery 1 Phase Full Wave Bridge Rectifiers
Fast Recovery 1 Phase Full Wave Bridge Rectifiers
Superfast Recovery 1 Phase Full Wave Bridge Rectifiers
Standard Recovery 1 Phase Full Wave Bridge Rectifiers
Fast Recovery 1 Phase Full Wave Bridge Rectifiers
Superfast Recovery 1 Phase Full Wave Bridge Rectifiers
High Current, 1 Phase Full Wave Bridge Rectifier

High Current, 1 Phase Full Wave Bridge Rectifier

200 Flynn Road, Camarillo, CA 93012

Databook



Vq STANDARD RECOVERY 1 PHASE 3SBM*2
" SEINITECH sILICON BRIDGE RECTIFIERS thru
3SBM*0

STANDARD RECOVERY, PCB MOUNTING, 1-PHASE QUICK REFERENCE

FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA
« lLow forward voltage drop e VR =200V - 1000V
* Low reverse leakage current * [r =30A
* Subminiature design * IR =20pA
¢ Three lead configurations e tr =2.0uS
e Pcb mounting
ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS
Workin Average 1 Cycle Surge| Repetitive | Raverse Leakage | Forward Reverse
Device Reverseg Rectified C%lrrent ﬁnwent Cundnt Current 8 "gi?g" Mime?
Type Voltage Ir(Av) tp=8.5mS | Treu IR @ VRwM  [Vr@ 2355{: Jleg| b
VRWM [7@55°C [ e 100°C @ 25°C @25°C | e2°C | @100°C @ 25°C
Volts | Amps | Amps | Amps Amps HA HA Volts uS
3SBM*2 200 3.0 1.5 150 25 2.0 40 1.0
3SBM*4 400 3.0 1.5 150 25 2.0 40 1.0
3SBM*6 600 3.0 1.5 150 25 2.0 40 1.0 20
3SBM*8 800 30 1.5 150 25 2.0 40 1.0
3SBM*0 1000 3.0 1.5 150 25 20 40 1.0

* Add A, B, C for desired circuit configuration
(see Mechanical outline)

MECHANICAL

s

D p—

35BMC

AC - + A

35BMB

- ACAC +

G

1l
]

1
]

G

Q
®

DIMENSIONS

]
£

INCHES

NOTE

MIN | MAX T MIN | MAX
A 147 [158 [58 |62
B [203 214 |80 |84
C 154 [166 [61 |65
D |63 |74 |25 [20 |-
E |91 [107 036 [042 |DIA
F 127 |- 50 |- s
G 145 [56 |8 |20

! Measured on discrete devices prior to assembly
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Vq STANDARD RECOVERY 1 PHASE 3SBM*2

" SEINITECH sIiLICON BRIDGE RECTIFIERS thru
3SBM*0

6.0 2
/ /]
48 typ @ T; = 150°C / / /
Ao [ 1]
mps
. / /
max @ T; = 150°C\\/ /
y [T~/
max @ T, = 25°C\ / /
2 4/
AVAN.
0.0 // /
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Vi (Volts)

Fig 1. Forward voltage drop against output current per leg

4.0

32

Iravy
(Amps)

2.4

1.6

0.8

0.0

0 40 80 120 150
Ta 0

Fig 2. Maximum average forward current against ambient temperature.
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< FAST RECOVERY 1 PHASE 3SBM*05F

' SEINVIT ECH siLICON BRIDGE RECTIFIERS thru
‘ 3SBM*4F
FAST RECOVERY, PCB MOUNTING, 1-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop e VR =50V - 400V

e Low reverse leakage current e [ =3.0A

¢ Subminiature design e IR =20pA

» Three lead configurations e tr =150nS

* Fast reverse recovery time

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Working Average 1Cycle Surge Repetitive | Roverse Leakage Forward Re\(':/r:e
Device Reverse |Rectified Current ﬁ;:n Current Current Vgi‘.%?e Kime?
Type Voltage IF(AV) tF’ = 8.3mS Irrm IR @ VRWM VE @ 3 /leg ter
VRWM [T@55°C [@100°C | @25C | @5C | @C | @100°C @25°C
Volts | Amps | Amps | Amps Amps HA HA Volts nS
3SBM*05F 50 3.0 15 150 25 2.0 40 1.1 150
3SBM*1F 100 3.0 1.5 150 25 2.0 40 11 150
3SBM*2F 200 3.0 1.5 150 25 2.0 40 1.1 150
3SBM*4F 400 3.0 1.5 150 25 2.0 40 1.1 150
* Add A, B, C for desired circuit configuration ! Measured on discrete devices prior to assembly

(see Mechanical outline)

MECHANICAL
l— B —= Df— G34
+ A R DIMENSIONS
MM INCHES
DIM ¥ NOTE
F MIN_| MAX_| MIN | MAX
K3 A {147 (158 |58 [62 | -
N . I B_|203 214 |80 |84
C 154 1166 | .61 .65
3SBMA | © D 63 |74 |25 [20 |-
AC AC _ E o1 1.07 | .036 |.042 DIA
T F (127 |- 50 |- -
—~ E G |45 [s6 18 |22
38BMC 35BMB
AC - + M - AC AC +
Ao e
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< FAST RECOVERY 1 PHASE 3SBM*05F

" SEINITECH sIiLICON BRIDGE RECTIFIERS thru
3SBM*4F

ad3s

6.0 / / /

typ @ T, = 150°C /

o /I /
- JAVay;

3.6
max @ T; = 150°C /

2.4 A

W/

av
/]

ya

/l
1.2 ,/
/  max @ T, = 25°C
4 /’
0.0 A
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Vi (Volts)
Fig 1. Forward voltage drop against output current per leg
4.0
3.2
IFav)
{Amps)
2.4
1.6
0.8
0.0
0 40 80 120 150

Ta (°C)

Fig 2. Maximum average forward current against ambient temperature.
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Vq STANDARD RECOVERY 1 PHASE SBM*2

" SEINITECH sIiLICON BRIDGE RECTIFIERS thru
SBM*0

STANDARD RECOVERY, PCB MOUNTING, 1-PHASE QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop ¢« Vr =200V - 1000V
* Low reverse leakage current e I =15A

* Subminiature design e IR =20pA

» Three lead configurations o tr =2.0uS

e Pcb mounting

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Working Average 1Cycle Surge| Repetitive | Roverse Leakage | Forward Re"ﬁ,“e
Device Reverse |Rectified Current| roy " Curene Current V:,’l{,‘ ge [ Rime?
Type Voltage IFAY) tp=83mS | - Irm IR @ VRwWM VE g i5° c/:leg trr
VRWM [7@55°C | @ 100°C @ 25°C @ 25°C @25°C | @100°C @ 25°C
Volts | Amps | Amps | Amps Amps HA pA Volts us
SBM*2 200 1.5 1.0 50 10 2.0 50 11
SBM*4 400 15 1.0 50 10 2.0 50 11
SBM*6 600 15 1.0 50 10 2.0 50 11 20
SBM*8 800 1.5 1.0 50 10 2.0 50 1.1
SBM*0 1000 15 1.0 50 10 20 50 1.1

* Add A, B, C for desired circuit configuration

1 . . -
(see Mechanical outline) Measured on discrete devices prior to assembly

MECHANICAL
fa— B —=] D G33
+H A K DIMENSIONS
. o M INCHES [~
) A 1109 [120 143 47 |-
+ T (B; 167 1178 166 |70
121 133 |48 |
SBMA | © D 58 [es [z ”33 -
AC e E 168 [84 [006 033 [DIA
1 F 127 |- |50 |- -
- E LG 133 144 [13 (17
SBMC SBMB
[Tl T
4o e
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Vq STANDARD RECOVERY 1 PHASE SBM*2

" SEINITECH sIiLICON BRIDGE RECTIFIERS thru
SBM*0

4.0 / / / gl 10? o
3.2 / / (°g;hw) A
Io yp@ T = 150°C—/'/ / L~
(Amps) 10" q

N
-
K\
i
AN
N
Ay

max @ Tj = 150°C

1.6 /
/ / 10° =t
P
0.8 A / /
/ Z\- max @ T; = 25°C /
0.0 / / 10"
0.0 0.4 0.8 1.2 16 20 10° 102 10" 10° 10' 10
VYr (Volts) time (Secs)
Fig 1. Forward voltage drop against output Fig 2. Transient thermal impedance characteristic per leg
current per leg
290
1.6
Irav)
(Amps)

1.2

0.8

0.4

0.0

0 40 80 120 150
Ta (°O)

Fig 3. Maximum average forward current against ambient temperature.
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< FAST RECOVERY 1 PHASE SBM*05F

' SEINIT ECH siLICON BRIDGE RECTIFIERS thru
‘ SBM*6F
FASTRECOVERY, PCB MOUNTING, 1-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop « Vp =50V - 600V

* Low reverse leakage current * F =15A

e Subminiature design e IR =20pA

* Fast reverse recovery time e tr =150 -250nS

¢ Pcb mounting

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Workin Average 1Cycle Surge| Repetitive | Raverse Leakage | Forward | Reverse
Device Reverseg Rectified C%Jrrent é;‘:: n Currént Current 8 "“,’ﬁ‘;‘ge R’?‘f:\?ry
Type Voltage IrAv) tp=83mS | Irem IR@VrwM  |Vr gzlsf{:éleg e
VRWM [@5C [@e10C | @2C | @5C | @e5C | @10C @ 25°C
Volts | Amps | Amps | Amps Amps MA HA Volts nS
SBM*05F 50 15 1.0 25 10 20 50 1.2 150
SBM*1F 100 1.5 1.0 25 10 2.0 50 1.2 150
SBM*2F 200 1.5 1.0 25 10 20 50 1.2 150
SBM*4F 400 1.5 1.0 25 10 20 50 1.2 150
SBM*6F 600 1.5 1.0 25 10 20 50 1.2 250

* Add A, B, C for desired circuit configuration

! Measured on discrete devices prior to assembly
(see Mechanical outline)

MECHANICAL
l— 8 — o G333
H A M DIMENSIONS
DiM ”_MEMA&. INCHES | \oTE
F MIN | [ MIN | MAX
A A 1109 1120 143 [47
N . T [ B 1167 1178 |66 [70
¢ |121 | 133 |48 |52
SBMA | © |:j| 58 60 [23 [27 |-
Ac ~ 66 164 |oge 1033 |DIA
T F [127 [- [so | -
—{l=— E G |33 tas [13 a7
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< FAST RECOVERY 1 PHASE SBM*05F

" SEINITECH sIiLICON BRIDGE RECTIFIERS thru

SBM*6F

4.0 / 232 102 __
[ /1 i
3.2 °Crw) ]
Io yp@ Ty = 150°C~—__| v
(Amps) / 10' (]
] =
max @ T = ISU"C\L / / yd
o a
I <]
1.6 /
[ // o :
/ =
0.8 / / 4 i -
/ | max @ T; = 25°C
7V
0.0 |1~ 10"
0.0 0.4 0.8 1.2 16 2.0 107 102 10" 10° 10' 10
Ve (Volts) time (Secs)
Fig 1. Ferward voltage drop against output Fig 2. Transient thermal impedance characteristic per leg
current per leg
2.0
1.6
Irav)
(Amps)

1.2 ~]

0.8

0.4

0.0

0 40 80 120 150

Ta O

Fig 3. Maximum average forward cusrent against ambient tempenature.
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Vq STANDARD RECOVERY 1-PHASE SBRO05

" SEINITECH SILICON BRIDGE RECTIFIERS thru
SBR30

STANDARD RECOVERY, PCB MOUNTING, 1-PHASE QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =580V - 3000V
* Low reverse leakage current * I =036-15A
» Subminiature design for pcb mounting * IR =20pA

* VRwm up to 3000V e ty =2-25pS

* Pcb mounting

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Working Average Repetitive | Reverse Leakage | Forward | Reverse
Device Reverse [Rectified Current| 8¢ Current arog Fiog | Mo
Type Voltage IFav) Trroa IR @ VrwM @ 25°C ter
VRwM @s5°C |@1wc| @c | @2°c | @weec | Vr@1A | gosc
* @ 250mA
Volts Amps | Amps | Amps KA HA Volts uS
SBRO5 50 15 1.0 10 2.0 50 1.1
SBR1 100 1.5 1.0 10 2.0 50 1.1
SBR2 200 15 1.0 10 2.0 50 1.1
SBR4 400 1.5 1.0 10 20 50 11 2.0
SBR6 600 15 1.0 10 2.0 50 1.1
SBRS 800 15 1.0 10 2.0 50 1.1
SBR10 1000 1.5 1.0 10 2.0 50 11 "
SBR15 1500 0.36 0.24 25 2.0 50 *5.0 t
SBR20 2000 036 | 024 25 2.0 50 *5.0 2.5
SBR25 2500 0.36 0.24 25 2.0 50 *5.0 !
SBR30 3000 0.36 0.24 25 2.0 50 *5.0
MECHANICAL ! Measured on discrete devices prior to assembly
A T SBR10 and SBR30 are available in
I Europe to DEF STAN 59-61/90/213
T release to F and FX levels.
E a2
DIMENSIONS _
__L DIM\ . .mjﬂu“s! : Mi:——-! r.m'e
B 112 - 44
o Tom a5 o
T S
E NOTES:
- ° 1. TERMINAL IDENTIFICATION IS
MARKED ON CASE
4
_?_
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" SEMTECH

STANDARD RECOVERY 1-PHASE SBRO05

SILICON BRIDGE RECTIFIERS thru

SBR30

40 / /
22 typ@T,-lsO“c\J f /
o [/ ¥
(Amps) max @ T; = 150°C / /
24 -
[ 1/
1.6 / / /
[/l 4
08 // L""‘“@T"M_
/a4
0.0 = VJ/
0.0 0.4 0.8 1.2 1.6 2.0
Vr (Volts)
Fig 1. Forward voltage drop against output current per
leg for SBROS thru SBR10.
M9
1.0 / / /
[/
Io YP@ T, = 150°C [/
(Amps) / y
0.6 /
/ /
oe max@ T = 1so°c\L\ / /
mrAY
0.2 / / / ]
/ A,— max @ T; = 25°C
0.0 _// {//
0.0 20 4.0 6.0 8.0
Vr (Volis)

Fig 3, Forward voltage drop against output current per
leg for SBR15 thru SBR30

10* s
Zy
ccrw) P
) v
10' —
11
v
»
H| /
10° i
=t 4
7
]
10"
10° 10 10" 10° 10' 10?
time (Secs)
Fig 2. Transient thermal impedance characteristic per
leg for SBRO5 thru SBR10
6.0 —
Py
(watts)
48

3.6 |——SBROS thru

N
SBR10 \
AN
N,
N
N

0.0

0 40 80 120

Ta €O

Fig 4. Power derating characteristics when p.c.b
mounted
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< FAST RECOVERY 1-PHASE SBRO5F

' SEINVIT ECH siLICON BRIDGE RECTIFIERS thru
‘ SBR25F
FAST RECOVERY, PCB MOUNTING, 1-PHASEFULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop e VR =50V - 2500V
* Low reverse leakage current e IF =036-10A
e Subminiature design for pcb mounting * R =20pA
*  VrRwM up to 2500V * tr =150 -500nS

* PCB mounting

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Working Average Repetitive | Reverse Leakage | Forward | Reverse
Device Reverse |Rectified Current] Siie, Current d,o(;, / ig Time 1
Type ‘Cﬂtage Irav) TFR Ir @ VRwM -
RWM o, o o F 3
@55°C | @100 °C @25°C @ 25°C @ 100°C * @ 100mA @25°C
Volts Amps | Amps | Amps LA LA Volts nS
SBROSF 50 1.0 0.65 10 20 50 1.2 150
SBR1F 100 1.0 0.65 10 20 50 1.2 150
SBR2F 200 1.0 0.65 10 20 50 1.2 150
SBR4F 400 1.0 0.65 10 20 50 1.2 150
SBR6F 600 1.0 0.65 10 2.0 50 1.2 250
SBR8F 800 1.0 0.65 10 20 50 1.5 300
SBR10F 1000 1.0 0.65 10 20 50 1.5 500
SBR25F 2500 036 | 0.23 25 20 50 *5.0 300
MECHANICAL ! Measured on discrete devices prior to assembly
| SBRA4F is available in Europe to
NI DEF STAN 59-61/90/213 release
T to F and FX levels.
_J__ pM M | _INCHES NOTE
MIN MAX MIN_
5 12 r—
T & .52 9% | za DA
7S
E N NOTES:
I,J;R:E";ASNDSAN;QF!CATDN s
4
_;_
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FAST RECOVERY 1-PHASE

SBROSF

' SEINITECH siLICON BRIDGE RECTIFIERS thru
‘ SBR25F
2
4.0 / / 10% —
[ /1 i
32 (°Crw) e
Io Y@ T) = 150°C—_ 1

(Amps) 10' [

24 =

max @ T, = 150°C - / / yd
y i —
[ // 1o .
/) =
0.8 / / ] =
l—— = 25°% P
/ max @ T; = 25°C —
/ 4
0.0 o 10"
0.0 0.4 0.8 1.2 1.6 20 10°° 10? 10" 10° 10' 10?
Vg (Volts) time (secs)
Fig 1. Forward voltage drop against output current per Fig 2. Transient thermal impedance characteristic per
leg for SBROSF thru SBR6F. leg for SBROSF thru SBR10OF
250 blx
1.0 6.0 )
.
(watts)
48

08
Io ryp@rj-nm\/

(Amps)
s 0.6 /

/]
/ /
/
max @ T, = 150°C //

[T/

0.2 / /

\\</ SBR25F
3.6 |——SBROSF thru —==]_ N
SBR10F
N\
N

24 \\

1.2 \

/ max @ Tj= 25°C | N
L
00 . L] 0.0
0.0 2.0 40 6.0 8.0 0 40 80 120
VE (volts) Ta CC)
Fig 3. Forward voltage drop against output current Fig 4. Power derating characteristics when p.c.b
per leg for SBR25F mounted
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rq SUPERFAST RECOVERY 1 PHASE SBRO5FF
" SENITECH SILICON BRIDGE RECTIFIERS SBR10FF
SBR15FF

SUPERFAST RECOVERY, PCB MOUNTING, 1-PHASE QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
» Low forward voltage drop e Vp =80V - 150V
* Low reverse leakage current * I =10A
e Subminiature design for pcb applications e I =20pA
*  VrRwM up to 3000V e tr =30nS
* Pcb mounting
ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS
Working Average Repetitive | Reverse Leakage | Forward | Reverse
Device Reverse |Rectified Current| & 8% Current dyo(:3 Zg Recovery
Type Voltage IFav) Trr Ir @ VRwm VFE@L5A | to
VrwM @55°C |@1o°c| exsc | @x°C | ewwc | @PC [ @xsC
Volts amps | amps | amps BA HA Volts nS
SBROSFF 50 1.0 0.3 14 2.0 100 12 30
SBR10FF 100 1.0 0.3 14 2.0 100 1.2 30
SBR15FF 150 1.0 0.3 14 2.0 100 12 30
! Measured on discrete devices prior to assembly
MECHANICAL
_L PM ] : ——_m-s!-'&% NOTE
) T o
T Sreiererare
4
_?__
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Vq SUPERFAST RECOVERY 1 PHASE SBROSFF

" SENITECH sLICON BRIDGE RECTIFIERS SBR10FF
SBR15FF

[/ e

32
Io typ @ T; = 150°C

(Amps)u I | I

10’

mix@ Ty = IS(J’C\/

/
/
[
L/ g
/ /// -
/L

/ 1
[ ] Lmen
<
(/ / ]
0.0 A o
0.0 0.4 08 1.2 1.6 20 10° 102 10" 10° 10' 10
Vr (Volts) time (secs)
Fig 1. Forward voltage drop against output Fig 2. Transient thermal impedance characteristic per
current per leg leg
5.0 bl
Pr
(Watts
) 4.0 ~ \
N
3.0 \\
N
20 \ \
N
1.0 X\
0.0
0 40 80 120
Ta (C)

Fig 3. Power derating characteristics when p.c.b
mounted
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Vq STANDARD RECOVERY 1 PHASE SCAJ2

' SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCAJ4
‘ SCAJ6
STANDARD RECOVERY, LOW CURRENT 1-PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop e VR =200V - 600V

* Low reverse leakage current * I =50A

* Aluminum case * IR = 2.0pA

* Low thermal impedance e tr =2.0uS

e Insulated electrical connections

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge Current| Repetitive
Device Reverse Tesw tp=83ms | Surge
Type Voltage (@ case temperature) (@ ambient temperature) IrrM
VRWM  ["g55°C [@100°C[@125°C | @25°C | 855°C [@ 100°C| @25°C | @ 100°C | @ 25°C
Volts Amps { Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCAJ2 200
SCAJ4 400 5.0 3.5 2.5 2.0 1.5 11 50 35 10
SCAJ6 600
Rejc = 5°C/W
MECHANICAL

SCAJ6 is available in Europe to

DEF STAN 59-61/90/207 release to
G28 F and FX levels.
DIMENSIO\JCS ==
MM INCH

DIM MIN [MAX| MIN [MAX NOTE

A [18.7119.4]1.735].765] —

B = 271 — 1.50 —

C —~ 17.6 — .30 —

D 134 142 1.135].165] —

E 19.6 [10.7].38 [.42 —

X 13.4 (41 1.132[.165|DIA

Y 156 [6.4 .22 [.25 |DIA

N

. QO
P
™

S:
TERMINAL IDENTIFICATION
MARKED ON CASE
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Vq STANDARD RECOVERY 1 PHASE SCAJ2
" SENITECH FuLL WAVE BRIDGE RECTIFIERS SCAJ4

SCAJ6

ELECTRICAL CHARACTERISTICS

Maxikn;umCReverse Maximum | Reverse Maximum
. Leakage Current rati
Device e o Vo %’S:’:": R;f;‘;efy & storage
T 8 temp. range.
ype @25°C | @100°C |Ve@1A/leg|tr@25°C| Top Torc
HA pA Volts HS °C
SCA]J2 -55
SCAJ4 2.0 50 1.1 2.0 to
SCAJ6 +150

! Measured on discrete devices prior to assembly

4.0 / / 2l 10 27

a2 typ@'[‘j=|5(rc\_/ ] / (OCZ/"'W)

e i// / = o

24

[y
o8 AV 4

/[/ [/__max@T,-=zs“c /]
V
0.0 / / 107
0.0 04 0.8 1.2 1.6 20 10° 107 10" 10° 10' 10?
Vr (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
s T 1111
\ INSURGE = En (pk) 1T
120 R
Tins . \\
(Amps)
90 ~ \\\
\ \
) . . 4T 25°C
Fig 3. Maximum insurge current 60 N
against time constant for capacitive \"\\\\
loads. = —

30 100°C ] s
\\—w—___
0 0.1 10

' ! RC (mS)
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< FAST RECOVERY 1 PHASE FULL SCAJO5F
' SENITECH WwAVE BRIDGE RECTIFIERS SCAJIF SCAJ2F
y SCAJ4F SCAJ6F

FAST RECOVERY, LOW CURRENT 1-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

e Low forward voltage drop VR =50V - 600V

* Low reverse leakage current e g =4.5A

e Aluminum case * IR =2.0uA

* Low thermal impedance * tr =180 - 250nS

» Fast reverse recovery time

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage (@ case temperature) (@ ambient temperature) Irsm tp = 8.3mS
VRWM  [g55°C [@100°C | @ 125°C | @25°C | @55°C |@100°C| @25°C | @ 100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps Amps
SCAJO5F 50
SCAJ1F 100
SCAJ2F 200 45 | 30 | 20 {15 |10 |07 25 15
SCAJ4F 400
SCAJ6F 600
Rejc = 5°C/W
MECHANICAL

SCAIJ4F is available in Europe to
DEF STAN 59-61/90/207 release to
G28 F and FX levels.
DIMENSIONS
MM INCHES
PIM" TN [MAXIMIN TMAXNOTE
A 118.7119.4].7351.765] —
B - 2.7] - 1.50 -
C — 7.6 — .30 —
D 134 (4.2 |.135[165] —
E $19.6 |10.7§.38 |.42 -
X 13.4 (41 {132].165]|DIA
Y 156 (6.4 1.22 .25 |DIA
NOTES:

1. TERMINAL IDENTIFICATION
MARKED ON CASE
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FAST RECOVERY 1 PHASE FULL

SEINITECH WAVE BRIDGE RECTIFIERS

SCAJO5SF
SCAJ1F SCAJ2F
SCAJ4F SCAJ6F

ELECTRICAL CHARACTERISTICS

Maximum Reverse Maximum | Reverse Maximum
. Leakage Current operatin
Device & Forward ReFovelry &Pgtoragg
Ir @ Vrwm Voltage Time temp. range.
Type @25°C | @100°C |Vr@1A/teg|t, @25°C| Top Tsre
HA HA Volts nS °C
SCAJO5F 150
SCAJ1F 150 -55
SCAJ2F 2.0 50 1.2 150 to
SCAJ4F 150 +150
SCAJ6F 250
! Measured on discrete devices prior to assembly
40 / /"1 10' -
- Zn
3.2 R IWC\‘/ / / crw) /,
lIo
(Amps) L
max @ T; = 150°C \l v
2.4 / / / L1
10° .
16 / / / [ .
| [ // “
/ // 4
08
/ {_ max @ T; = 25°C /
4
0.0 /_/ 10"
0.0 0.4 0.8 12 16 20 10° 10°* 10" 10° 10' 10°
Ve (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg

150
g R
\ INSURGE = Ew (pk) T
R
120 BE
lim - \\
(Amps) \ <
20 =
\&\4\
Fig 3. Maximum insurge current against 80 ™ N\\/ 25°C
time constant for capacitive loads. N \
= ]
30 0'c A~ -
0
0.1 1 1
RC (mS) 0
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_ SUPERFAST RECOVERY 1 PHASE SCAJOSFF

' SEIVIT ECH FuLL WAVE BRIDGE RECTIFIERS SCAJ10FF
‘ SCAJ15FF
SUPERFAST RECOVERY, LOW CURRENT 1-PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop * VR =50V - 150V
* Low reverse leakage current * IF =0A
e Aluminum case e VF =12V
* Low thermal impedance e tr =30NS

e Very fast reverse recovery time

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge Current| Repetitive
Device Reverse IrsM tp = 8.3mS S uurrrifl .
Type Voltage (@ case temperature) (@ ambient temperature) Irrm
VRWM  [gss°c e 100°C [@125°C | @ 25°C | @55°C |@ 100°C | @ 25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCAJOSFF 50
SCAJ10FF 100 5.0 3.8 2.9 1.5 1.1 0.7 35 24 13
SCAJ15FF 150
Regjc = 5°C/W
MECHANICAL
A
€ G28
X DIMENSIONS
T 0 1.0 v MM INCHES T or
A G fasr 1L MIN [MAX | MIN [MAX
o Rt
l >~ Cl— 176 - [30] -
! D |34 (42 [135[.165] —
F 196 110738 140 | —
X _|3.4 {41 | 132[.165]DIA
~‘ ’——E Y 156 16.4 1.22 1.25 {DIA
_i__g ﬁ b NOTES:
1. TERMINAL IDENTIFICATION
B_i_ T | ‘_ MARKED ON CASE
TTT T
b1
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_ SUPERFAST RECOVERY 1 PHASE SCAJO5FF
' SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCAJ10FF
‘ SCAJ15FF
ELECTRICAL CHARACTERISTICS
MszikrgumcRevexse Maximum Reverse Maxim}xm
. akage Current operating
Device Vi | vemge | Tone! | & StomEE
Type 025C | @100°C |Vr @ 1.5A/leg|tz @25°C | " Top Ton
pA pA Volts nS °C
SCAJO5FF -55
SCAJ10FF| 2.0 100 1.2 30 to
SCAJ15FF +150
! Measured on discrete devices prior to assembly
2 1 1l
4.0 v 10
/ ) .
e [ ][] 2 —
lo / / / A i
(Amps) V P
2.4 LA -
max@ T = 15(rc\/ / / o ///
1.6 / 7 ,/ /”/
// / p
08 / / 1
/ /// max @ T; = 25°C
-
0.0 10"
0.0 0.4 0.8 1.2 16 2.0 10° 10 10" 10° 10' 10°
Ve (Volts) time (secs)

Fig 1. Forward voltage drop against output cument per leg.

Fig 2. Transient thermal impedance characteristic per leg

150
L [T T TTI
\ INSURGE = Ei (pk) 117
R
12 Bl
Lins 0 § \\
(Amps)
“ \ \\\
\\ \
~ BN 0
Fig 3. Maximum insurge current against 60 ™ s 25°C
time constant for capacitive ioads. \\\\
\\_.“‘_0——
0 0.1 1 10
RC (mS)
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_ STANDARD RECOVERY SCASO05

' SENITECH 1PHASE FULL WAVE BRIDGE SCAS1 SCAS2
gy RECTIFIERS SCAS4 SCAS6

STANDARD RECOVERY, HIGH CURRENT 1-PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =50V -600V

* Low reverse leakage current e I =70A

e Aluminum case e I =120uA

¢ Low thermal impedance * lrsm = 750A

* High forward and surge current ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge Current| Repetitive
Device Reverse lesm tp=83mS | &t
Type Voltage (@ case temperature) (@ ambient temperature) TrrMm
VRWM  ["g55°c [@ 100°C [ @ 125°C | @ 25°C | @55°C | @ 100°C | @25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCASO05 50
SCAS1 100
70 47 33 18 14 9 750 | 600 120
SCAS2 200
SCAS4 400
SCAS6 600
Rejc = 0.4°C/W
MECHANICAL
& G27
¢
L pIM® 2 NOTE
r == AL - lea 3l — 1253
. B — 1455] - 11.78] -
B & ‘4“*|H - o T Lo o] o]
l == e
oX —/ é N S w; %.43 %.32.0%7 ,]2%? 7
oY 140 ]5.6 1.159].219] 3
NGy |” E NOTES:
. @ A.C. TERMINAL 2 PLCS
2. 2 PLCS
3. 4 PLCS
c

Polarity marked on case
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_ STANDARD RECOVERY SCASO05

' SENITECH 1PHASE FULL WAVE BRIDGE SCAS1 SCAS2
gy RECTIFIERS SCAS4 SCAS6

ELECTRICAL CHARACTERISTICS

Maxim umCReverse Maximum | Reverse Maximum
: Leakage Current Forward | Recovery | Operating
Device w8 Vom [ Vorage | Time! | srsge
Type @25°C | @100°C |Vr@18a/leg|t-@25°C| Top Tsrc
HA HA Volts uS °C
SCAS05 5
SCAS1
12.0 300 1.0 2.0 to
SCAS2 +150
SCAS4
SCAS6
! Measured on discrete devices prior to assembly
300 / 2420 10° 34
/ Zn -
240 / / (oC /W) pu —
Io typ@Tj=150"C\\/ n

180

(Amps) / // 10" =
/

max @ T = 150"0\#4
120 7 %

. 77
Vi //L— max @ Tj = 25°C

e
/ / l/
[+] ] 107
0.0 0.4 0.8 1.2 16 2.0 10?3 10? 10" 10° 10’ 10°
Vg (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
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< FAST RECOVERY 1 PHASE SCASO05F SCAS1F
" SENITECH FuULLWAVE BRIDGE RECTIFIERS SCAS2F SCAS4F

FAST RECOVERY, HIGH CURRENT 1-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =50V - 400V

» Low reverse leakage current * [ =66A

* Low reverse recovery time e I =12pA

* Low thermal impedance e tr =180nS

* High forward and surge current ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge Current| Repetitive
Device Reverse Irsm tp=83mS | Surge
Type Voltage (@ case temperature) (@ ambient temperature) IrrM
VRWM  [G55°C [@100°C [@125°C | @ 25°C | @55°C | @ 100°C | @25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps { Amps | Amps
SCASO5F 50
SCASIF 100
65 43 30 16 {115 7.2 750 480 120
SCAS2F 200
SCAS4F 400
Rejc = 0.4°C/W
MECHANICAL
b A —me]
— B 627
€ IENSONS.
I __..I_.. DM v:' s ':: v';‘n:‘ T O_TE
— 1455 — N8l —
B £— TOH PEN by RS DR
2 i R XY
8 DTN PLWA O] Ak e
oX 1 F X T4 159 % p)
9y 140 1561 11 )
oY —a] le— €
NOTES:
O A.C. TERMINAL 2 PLCS
2. 2 PLCS
3. 4 PLCS
€3 SR
c e ¥ Polarity marked on case
! (1
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< FAST RECOVERY 1 PHASE SCASO05F SCAS1F
" SENITECH FuULLWAVE BRIDGE RECTIFIERS SCAS2F SCAS4F

ELECTRICAL CHARACTERISTICS

Maxixk'n;umCReverse Maximum | Reverse Maximum
. Le t tiny
Device aIR gevnl:;en I;‘;)(r)'l\'::r: R;:;\;e]ry ?&p:trc:agg
T 8! temp. range.
ype @25°C | @100°C |Vr@18a/leg|tn@25°C] Top Torc
HA HA Volts nS °C
SCASO5F 55
CASIF
5 12 300 1.1 150 to
SCAS2F +150
SCAS4F

! Measured on discrete devices prior to assembly

¥ 0 34
300 7 — 10
/]
1yp @ T; = 150° \J // Zan L+
240 ' °CIW) H
o /1 Y/ 7
(Amps) 1 10" _
180
/ v
max @ szlso“c\L L~
120 ~ "
/) / 0% L]
60 / /
4
// AA max @ T; = 25°C
L,
0 —/// 10°
0.0 0.5 1.0 15 20 25 10° 10 10 10° 10’ 10°
Vg (Volts) time (Secs)
Fig 1. Forward voltage drop against output cumrent per leg. Fig 2. Transient thermal impedance characteristic per leg
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_ SUPERFAST RECOVERY 1 PHASE SCASOS5FF

' SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCAS10FF
‘ SCAS15FF
SUPERFAST RECOVERY, HIGH CURRENT 1-PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop * Vr =580V - 150V
* lLow reverse leakage current « Ir =70A
* Very fast reverse recovery time * VF =097V
* Low thermal impedance e tr =30nS
* High forward and surge current ratings
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge Current| Repetitive
Device Reverse Irsm tp=83ms | Surge
Type Voltage (@ case temperature) (@ ambient temperature) Irrm
VRWM  ["g5ec [e10c|@125°C | @ 25°C | @55°C |@ 100°C | @ 25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCASO5FF 50
SCAS10FF 100 70 48 35 18 1125 )| 8.0 | 900 | 750 125
SCASI15FF 150

Rejc = 0.4°C/W

MECHANICAL
A
~E = 627
&
I DiM® T AxOTE
r = AT — Je4 3 — 1253 —
¢ +-o o TR B P e
B8 ¢C—{H-&-—- — c | — [516] — |2 =
246238204972)[_}% =
— 1 — —_
l K = F 1 = 331 — (0131 —
_/ G 1246126, 2[0.9711,031 —
#x é L BX_[4.3 [5.9 T171[231] 2
I #Y 140 156 [.1591.219] 3
ARG T‘E NOTES:
@ A.C. TERMINAL 2 PLCS
{ 2. 2’ PLCS
3. 4 PLCS
o T
c E ; E i Polarity marked on case
| i Pl

© 2009 SEMTECH CORP 224 www.semtech.com



_ SUPERFAST RECOVERY 1 PHASE SCASOS5FF

" SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCAS10FF
SCAS15FF

ELECTRICAL CHARACTERISTICS

MLaefk!;mmcReveme Maximum | Reverse Maximum
. t \ ti
Device oV | Forward | Recovery | &siorags
T 8 temp. range.
ype @2°C | @100°C |Vr@30A/leg|tn@25°C| Tor Tsre
MA mA Volts nS °C
SCASO5FF -55
SCAS10FF| 120 6.0 0.97 30 to
SCASI15FF +150

! Measured on discrete devices prior to assembly

300 / / /L 10° ===z
typ @ Tj= 150°C ——_| / Zn m=
240 H '/ // / (oC/w) B ——
Io A 2
Amj : [
(Amps) max @ T, = 150C]_ / / / 10" —=
180 .
A
[ >
y / L~
120 // / //
10% |—d
/ V /1 260 =
60 ’ ////max@T,—ZSC
Y - 10°
0.0 04 0.8 12 16 20 10° 10? 10" 10° 10’ 10?
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
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Vq STANDARD RECOVERY 1 PHASE SCBA2
" SENITECH FuLL WAVE BRIDGE RECTIFIERS SCBA4

SCBA6

STANDARD RECOVERY, MEDIUM CURRENT 1-PHASE QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop e VR =200V - 600V

* Low reverse leakage current e g =256A

e Aluminum case e g =20uA

* Low thermal impedance e tyr =20pS

* Insulated electrical connections

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge

Device Reverse Current
Type Voltage (@ case temperature) (@ ambient temperature) Ipsm tp = 8.3mS

VRWM  [G5sc [@100°C |@ 125°C | @ 25°C | @55°C |@ 100°C| @ 25°C @ 100°C

Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps Amps

SCBA2 200
SCBA4 400 25 | 185 ]125] 60 | 50 | 3.0 150 100
SCBA6 600

Rejc = 2.0°C/W

MECHANICAL
SCBAG is available in Europe to
629 DEF STAN 59-61/90/207 release to
X DIMENSIONS F and FX levels.
D% MM INCHES NOTE
P TMIN [ MAXI MIN TMAX
A [28.1(28.6[1.11 1,14 | —
A B[ — [254f = J1.00[ =
T - 6] ~ 416 —
o D 2 A13.0[49 .51 | =
1.3 i .0521.072 DIA
i =6 T - Lo62] —
X 14.6 15.4 1.183[,.213i10IA
NOTES:

1. TERMINALS SUITABLE FOR
.25" "FASTON" OR

SOLDERING.

B| i °
el it g
! 1

Polarity marked on case

€ —=ff=—
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&

STANDARD RECOVERY 1 PHASE

SCBA2

' SENMTECH ruLL WAVE BRIDGE RECTIFIERS SCBA4
‘ SCBAG6
ELECTRICAL CHARACTERISTICS
LlldaxiinumCReverse Maximum | Reverse Maximum
. eakage Current operating
Device Ik @ Vawm i‘,’;;:’:;g R;f::;e]ry tef:n storraangee
Type @25°C | @100°C |Vr@3A/leg|te @25°C| Tob T
HA HA Volts us °C
SCBA2 -55
SCBA4 2.0 40 1.0 2.0 to
SCBA6 +150
! Measured on discrete devices prior to assembly
50 / a3l 10" 23
/ Zn
a0 / CCIW)
Io | 411
(Amps) / ]
mps 0
P %0 typ @ T; = 150°C~_| \/ // 10 =:
max j= y
»0 @T, :50°c\7/ W/ /,/
L
; vvan ,
/ //{/—-max@T,—:ZSC
0 /‘/ / 102
0.0 0.4 0.8 1,2 1.6 2.0 10° 102 10" 10° 10’ 10?
VE (Volts) time (secs)

Fig 1.

Forward voltage drop against output current per leg.

Tins

(Amps)

Fig 3. Maximum insurge current against
time constant for capacitive loads.

Fig 2. Transient thermal impedance characteristic per leg

600 [T 1T
\ INSURCE = E (pk) TT7]
R
480 ||
N \\\
360 \-
| [~
~ 0,
240 N TTH— €
NN \
120 100°C 1 | ~
\\_-____:
% o 10
' ! RC (mS)
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Vq FAST RECOVERY 1 PHASE SCBAO5F SCBA1F
" SENITECH rFuLLWAVE BRIDGE RECTIFIERS SCBA2F SCBA4F

FASTRECOVERY, MEDIUM CURRENT 1-PHASE FULL QUICK REFERENCE

WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop * VR =50V - 400V
* Low reverse leakage current « [ =20.0A
* Aluminum case * R =2.0pA
* Low thermal impedance ¢ tr =150ns
* Fast reverse recovery time
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage (@ case temperature) (@ ambient temperature) Irsm tp = 8.3mS
VRWM  [gssc [e10C[@15°C | @ 25°C | @55°C @ 100c| @5°C | @ 100C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps Amps
SCBAOSF 50
SCBAT1F 100
20 15 10 50 | 40 | 25 150 80
SCBAZ2F 200
SCBAM4F 400

Rejc = 2.0°C/W

MECHANICAL
A SCBAJF is available in Europe to
¢ DEF STAN 59-61/90/207 release to
G29
Lg% DIVERSIONS F and FX levels.
I i B N e T
BT~ 254 = [LO0]
AQ—“ | ¢ | — o6l — {a16] —
e )l o als AT
) { FT1- 116 [ - lLoe2]
X 15 5.4 183121 3{DIA
=0 - NOTES:
1. TERMINALS SUITABLE FOR
.25" "FASTON" OR
—r— SOLDERING.
o 4 H foa
Lo
f T Polarity marked on case
E—{f—

© 2009 SEMTECH CORP 228 www.semtech.com



Vq FAST RECOVERY 1 PHASE SCBAO5F SCBA1F
" SENITECH rFuLLWAVE BRIDGE RECTIFIERS SCBA2F SCBA4F

ELECTRICAL CHARACTERISTICS

MLae:fiagumCReverse Maximum | Reverse Maximum
. ge Current d operating
Device Ir @ Vrwm ?:l‘::gre R';‘:z:{y teﬁ,sm:fee
Type G2°C | @100°C |Ve@3A/leg)te@25°C| Tor Tor
HA KA Volts nS °C
SCBAO5F 150 55
SCBAT1F 150 B
SCBAZF 2.0 50 1.1 150 ;05 .
SCBA4F 150 +

! Measured on discrete devices prior to assembly
a4

15.0 / / 10’ ==
[ o
120 / CCrw)
Io e T = ISWC\J ) A
(Amps) / / / 1 L/
2.0 i
max @ T; = 150°C o / / / -
™M/ =]
[/ -
[ V]
/ /Pmax@ Ty = 25°C
L
0 //1 10
0.0 0.4 0.8 1.2 1.6 10° 10% 10" 10° 10’ 10
Vg (Volis) time (secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
600
L [ T T 1T]
\ INSURGE = Ein (pk) T
R
480 - -
lim \\
(Amps) ™
360 \ \\<
\\ \
L . ST 25°C
Fig 3. Maximum insurge curment against 240 Ne—"
time constant for capacitive loads. \\\\
120 100°c 11|~k I~
r\\_‘_-—__
0 0.1 10
' ! RC (mS)
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_ SUPERFAST RECOVERY 1 PHASE SCBAOSFF

" SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCBA10FF
SCBA15FF

SUPERFAST RECOVERY, MEDIUM CURRENT 1-PHASE QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop

* Low reverse leakage current e VR =50V - 150V
* Low thermal impedance e [ =20A

* Very fast reverse recovery time e VF = 0.97V

e Aluminum case e ty =30nS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ifav) 1 Cycle Surge
Device Reverse urrent
Type Voltage (@ case temperature) (@ ambient temperature) IesM tp = 8.3mS
VRWM  [g5°C [e10°C[@ 125°C | @ 25°C | @ 55°C @ 100°C| @2°C | @ 100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps Amps
SCBAOQSFF 50
SCBA10FF 100 25 [ 185128 | 5 3 1.8 175 120
SCBA15FF 150

Rejc = 2.0°C/W

MECHANICAL

N s
DIM® [N TMAX] NOTE]
A 251128, ERImiR

— 4] —

N R
!

12.4[13.0[.49 1.5
1.3 052]

= i
X 146 [0.4 [183].213[DIA

NOTES:
1. TERMINALS SUITABLE FOR
.25" "FASTON" OR
SOLDERING.

Polarity marked on case
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< SUPERFAST RECOVERY 1 PHASE SCBAO5FF
" SENITECH FuLL WAVE BRIDGE RECTIFIERS SCBA10FF

SCBA15FF
ELECTRICAL CHARACTERISTICS
Maxi]:numCReverse Maximum | Reverse Maximum
. Leakage Current operatin,
Device Ir g Vewn li;)rward Recove:'y &p:toragg
T oltage | Time temp. range.
ype @25°C | @100°C |vr@5a/leg|tn@25°C| Tor Tso
HA mA Volts nS °C
SCBAOSFF -55
SCBAI10FF| 20 1.0 0.97 30 to
SCBA15FF +150
¥ Measured on discrete devices prior to assembly
4” 1 __
N [/ "’
. Zyn
w© typ @ T; = 156°C / // / CCIW)
e N ) CH
- 1
© max @ Tj = l50°C\\/ / /
/1 =
A
20 / / Bq i
/1 o' L
w /// /’/max@T,=25c =
%
// £
o / 10?
0.0 0.4 0.8 1.2 16 20 10° 102 10" 10° 10' 10
Vr (Volis) time (secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
600
N [ T 1171
\ INSURGE = l-:»;{ (k) 1]
Tins 480 \\ §l
(Amps) AN
360 a
\\ N
Fig 3. Maximum insurge current against 49 ~L TTH— 25°C
time constant for capacitive loads. N L
120 100°c AT~
L1171
0 0.1 10
' ! RC (mS)
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rq STANDARD RECOVERY

" SEINITECH 1PHASEFULL WAVE

BRIDGE RECTIFIERS

SCBAR0O5 SCBAR1

SCBAR2 SCBAR4

SCBAR6 SCBARS
SCBAR10

STANDARD RECOVERY, HIGH CURRENT 1-PHASE

QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop * VR =50V - 1000V
* Low reverse leakage current « I =53A
* Aluminium case e R = 6.0pA
* Low thermal impedance e tr =2.0uS
* Insulated electrical connections
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Ifav) 1 Cycle Surge
Device Reverse Current
Type Voltage (@ case temperature) (@ ambient temperature) Irsm tp = 8.3mS
VRWM  [Gg5ec [e10°C @ 15°C | @ 5°C | @55°C |@ 100°C | @ 25°C @ 100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps Amps
SCBARO05 50
SCBAR1 100
SCBAR2 200
SCBAR4 400 53 35 25 9.5 7.0 4.5 375 250
SCBARé 600
SCBARS 800
SCBAR10 1000
Rejc = 0.7°C/W
MECHANICAL

N (]
PIM* N [MAXTMIN JMAXTYOTE
AL - Is16[ - Too3[ =
B — His] — 055 —
C [ — 269l — o[ —
D { 8610.2]0.34[0.40] =
X 1 586] 7.110.22]0.28] —
Y I35 5110141020 =

Polarity marked on case
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< STANDARD RECOVERY SCBAR05 SCBAR1

' SEINITECH 1PHASEFULL WAVE SCBAR2 SCBAR4

A BRIDGE RECTIFIERS SCBAR6 SCBARS
SCBAR10

ELECTRICAL CHARACTERISTICS

N{axikn;umCReverse Maximum Reverse Maxim_um
Device | 1 Qv | oo | S| &rtorage
Type @25°C | @100°C |Vr@9A/leg|tyr @ 25°C Ton Toor.
HA HA Volts us °C
SCBARO05
SCBARI1
SCBAR2 -55
SCBAR4 6.0 240 1.0 2.0 to
SCBAR6 +150
SCBARS
SCBAR10

! Measured on discrete devices prior to assembly

35

150 / 10°
1

|/
120 7 Zan A —
lIo / (OC/W) /“
(Amps) 1
P @ T; = 150°C~_|
90 ~— / /
7 10"
max @ T; = 150°C J
60 ! L 1/
/ // /
AW/4 *’
30 A —
4 /— max @ T; = 25°C
p a4 ,
/ / 4
0 1 102
0.0 0.4 0.8 1.2 1.6 20 10? 107 10" 10° 10' 10°
Ve (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
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Vq FAST RECOVERY 1 PHASE SCBARO5F SCBAR1F

' SEINITECH FuLL WAVE BRIDGE SCBAR2F SCBAR4F
‘ RECTIFIERS
FAST RECOVERY, HIGH CURRENT 1-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop e VR =50V - 400V
* Low reverse leakage current * |[F =50A
¢ Aluminum case e IR =060uA
* Low thermal impedance o tr =150nS
* Fast reverse recovery time
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Voltage (@ case temperature) (@ ambient temperature) Irsm tp = 8.3mS

Type

VRWM  [G52c [@100°C [ @ 125°C | @ 25°C | @55°C @ 100°C| @ 25°C @ 100°C

Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps Amps

SCBARO5SF 50

SCBARIF 100
1 . . 4. 7 240
SCBAR2F 200 50 3 20 90 | 6.7 3 375
SCBAR4F 400
Rgjc = 0.7°C/W
MECHANICAL

G31

T

: .

DIM [MAX|MIN [ MAX NOTE
Al - [51.6] — 12.03] —
B1 — N35! - 10931 —
c 1 — 12621 — 11031 —
R 1 8610210341040 —
X 1 56[ 71]0.2210.28] —
Y I 350 51101410201 —

Polarity marked on case
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Vq FAST RECOVERY 1 PHASE SCBARO5F SCBAR1F
" SENITECH FruLLWAVEBRIDGE SCBAR2F SCBARA4F
RECTIFIERS

ELECTRICAL CHARACTERISTICS

Maxilkgum Reverse Maximum | Reverse Maximpm
Device Lealk gevc.z:,:em F\;);lv:: r: R;f:;:efy 2":5322%
T 8 temp. range.
ype @25°C | @100°C |VF@9A/leg|te @25°C| Top Tsrc
pA HA Volts nS °C
SCBAROSF 5
SCBARIF | o | 150 | 11 [ 150 | to
SCBAR2F +150
SCBARA4F

! Measured on discrete devices prior to assembly

35
150 "?— 10°
/ H
120 typ @ Tj=150"C\\ / // Za u ==
o 7 CCIw) -
(Amps) s
/ -

90 / /

/ 10-1

T; = 150"
60 max @ T; = 150°C o / /
/
/ 1/ -
30 N U1
/
| -max @ T; = 25°C
////, ’
0 / 10-2
0.0 0.5 1.0 15 20 25 10° 10°? 10" 10° 10' 10%
Vr (Volis) time (secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
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_ SUPERFAST RECOVERY 1 PHASE SCBAROSFF

' SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCBAR10FF
gy SCBAR15FF

SUPERFAST RECOVERY, HIGH CURRENT 1-PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA

» Low forward voltage drop « VR =580V - 150V

* Low reverse leakage current « I =556A

* Low thermal impedance * VF =097V

* Very fast reverse recovery time e tr =30nS

e Aluminum case

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Voltage (@ case temperature) (@ ambient temperature) Irsm tp = 8.3mS

Type

VrwM @5°C |@100°c [@125°c | @ 25°C | @ 55°C |@100°Cc| @25°C @ 100°C

Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps Amps

SCBAROSFF 50
SCBARI10FF 100 55 37 22 | 90 | 675 ] 43 450 375
SCBAR15FF 150

Rejc = 0.7°C/W

MECHANICAL

G31

MM _ | INCHES [
i TAx]NOTE

[51.6] — 12.03

—_10.53

DIM¥

=
=
<
>
>
<
Z

1.03
Q.40

1410.90

FIofr i

N0 |1
nforon

< IIO|O @ >

Polarity marked on case
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rq SUPERFAST RECOVERY 1 PHASE SCBARO5FF
' SENITECH FuLLWAVE BRIDGE RECTIFIERS SCBAR10FF
‘ SCBAR15FF
ELECTRICAL CHARACTERISTICS
Maximum Reverse Maximum | Reverse Maximum
Device Lea,:age V?‘i,r:m '3’;"::“1 Recovely Fetorsgs
T 8¢ ime temp. range.
ype @25°C | @100°C [Vr@15A/leg tx @25°C{ Tor Tsrc
RA mA Volts nS °C
SCBAROQO5SFF -55
SCBARI10OFF| 60 3.0 097 30 to
SCBARI15FF +150
! Measured on discrete devices prior to assembly
150 / / 30— 10°
120 WP@ T = 10T / / / Za [~
Io \/ / / crw) — -
(e /1 /
% /’
max@ T; = lSO"C\ / / -
"/
60
717 =
30 / /] / _ Y
/ ‘A-—-mu@ Tj=25°C /
0 {// 102
0.0 0.4 0.8 1.2 16 20 10? 102 10" 10° 10' 102
Ve (Volts) time (secs)

Fig 1. Forward voltage drop against output current per leg.

Fig 2. Transient thermal impedance characteristic per leg
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Vq STANDARD RECOVERY 1 PHASE SCBH2

' SENMTECH FuLL WAVE BRIDGE RECTIFIERS SCBH4
‘ SCBH6
STANDARD RECOVERY, LOW CURRENT 1-PHASE QUICK REFERENCE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop e VR =200V - 600V
* Low reverse leakage current e | =12A
¢ Aluminum case e IR = 2.0pA
* Low thermal impedance o tr =2.0uS
* Insulated electrical connections
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge Current| Repetitive
Device Reverse Iesm tp = 8.3mS Cuurrrgef\t
Type Voltage (@ case temperature) (@ ambient temperature) TrrM
VRWM "G 5sc [@100°C [@125°C | @25°C | @55°C [@ 100°C| @ 25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCBH2 200
SCBH4 400 12 90 | 85 | 40 | 3.0 1.7 150 100 50
SCBH6 600 ‘

Rejc = 3.3°C/W

MECHANICAL
SCBH6 is avatlable in Europe to
DEF STAN 59-61/90/207 release to
G28 F and FX levels.
IMENSIONS
MM INCHES [,
DIM"VIN [MAXIMIN [MAX]YOTE
A 118.7]19.4}.735].765] —
B | - 127} — [50 | —
C | - 176 | — [30 [ —
D 134 4.2 [.135[.165] —
'E [9.6 [10.7].38 .42 | —
X 3.4 (41 [ 132].165]|DIA
~—| |—~E Y 15.6 16.4 1.22 1.95 1DIA
X b NOTES:
i { 1. TERMINAL IDENTIFICATION
B o — MARKED ON CASE
T 1 F
b1
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Vq STANDARD RECOVERY 1 PHASE SCBH2

" SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCBH4
SCBH6

ELECTRICAL CHARACTERISTICS

l\rli‘axiénumCReverse Maximum |} Reverse Maximum
. eakage Current operatin
Device Ir @g VRwM I:‘/)(:]v: l‘: R;Ci;‘;e{y &Psetorag%
T 8 temp. range.
ype @25°C | @100°C |Ve@3A/leg|tn @ 25°C| Top Toro
HA HA Volts T °C
SCBH2 -55
SCBH4 2.0 50 1.0 2.0 to
SCBH6 +150

! Measured on discrete devices prior to assembly
a2

15.0 / / . 10'

Ti= 150°C—/ / / Z
12.0 weT crw) 1A
lo [ 1/ L~
(Amps) / 10° 1
9.0
max @ T; = 150°C — / /
P %
[/ ¥
6.0
/1] o e
[/ -
3.0
/ / f— max @ T = 25°C
0.0 / 102
0.0 0.4 0.8 1.2 16 10° 10? 10" 10° 10' 10°
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
150 [ T T TTI
\ INSURGE = En (pk) 1T
R
120 41
Iim \
(Amps) \\ \\
90 <3
\ \
~ RN
Fig 3. Maximum insurge current against  gp ™~ S 25°C
time constant for capacitive loads. \\\\\
30 100°C 1 1] M ™~
1]
0 0.1 10
' ! RC (mS)
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Vq FAST RECOVERY 1 PHASE SCBHO5F SCBH1F
" SENITECH FuLLWAVE BRIDGE RECTIFIERS SCBH2F SCBHA4F

FAST RECOVERY, LOW CURRENT 1-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Fast reverse recovery time e VR =50V - 400V

* Low forward voltage drop « Ir =10A

* Low reverse leakage current * Ir =2.0uA

* Aluminum case e tr =150NnS

e Low thermal impedance

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ifav) 1 Cycle Surge Current| Repetitive
Device Reverse Iisw tp=83ms | Surge
Type Voltage (@ case temperature) (@ ambient temperature) Term
VRWM  [g55c [@100°C[@125°C | @ 25°C | @55°C | @ 100°C | @ 25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCBHO5F 50
SCBHI1F 100
10 75| 55140 ] 30| 17 150 80 25
SCBH2F 200
SCBHA4F 400

Regjc = 3.3°C/W

MECHANICAL

SCBHA4F is available in Europe to
DEF STAN 59-61/90/207 release to
G28 F and FX levels.
DIMENSIONS
MM INCHES
PIM™ TN TMAXMIN [MAXI O TE
A 18 7119.4 735765 —
Bl - [12.7] — [50 [ —
C - 17.6 - [.30 —
D 134 [4.2 1135[.165] —
E §9.6 110.71.38 .42 -
X 134 141 1132][165]DIA
r'E Y156 6.4 122 [25 [DIA
b NOTES:
ﬁ i 1. TERMINAL IDENTIFICATION

B

o MARKED ON CASE

b
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Vq FAST RECOVERY 1 PHASE SCBHO5F SCBH1F
" SEINITECH FuLLWAVE BRIDGE RECTIFIERS SCBH2F SCBH4F

ELECTRICAL CHARACTERISTICS

Maximum Reverse Maximum | Reverse Maximum

. Leakage Current operating
Device Ik gev.:m T;::;g R;E;‘:fy :eﬁ\ stor?fee
Type @25°C | @100°C |Ve@3A/leg|t. @25°C Tor Too
HA pA Volts nS °C

SCBHO5F 55
SCBHIF )
SCBH2F 2.0 40 1.1 150 +t105 0
SCBHA4F

! Measured on discrete devices prior to assembly

15.0 / / 842 10'
[1 4/ &
12,0 cw) 11
lo yp@ T = 150°C N__/ / ) 7
o 1] |
9.0 ya
max @ T; = 150°C ~ / :
A~/ 1
6.0 /
/1 /Y o' Ly
[ /A 1]
/ / max @ T, = 25°C
/ [
0.0 //_,/ 102
0.0 0.4 0.8 1.2 16 10° 10?2 10" 10° 10' 10
Ve (Volis) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
150
L [ T TTITI
\ INSURGE = Em (pk) T
R
120 H
Lins - N
(Amps)
90 \ \\
\\ \
~ | O,
Fig 3. Maximum insurge current against  gg ™ N— €
time constant for capacitive loads. N
20 1 woC //‘/ M
\_\__‘—'——
0 0.1 1 10
) RC (mS)
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_ SUPERFAST RECOVERY 1 PHASE SCBHO5FF

' SEINITECH FuLLWAVE BRIDGE RECTIFIERS SCBH10FF
‘ SCBH15FF
SUPERFAST RECOVERY, LOW CURRENT 1-PHASE QUICK REFERENCE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Very fast reverse recovery time * Vg =580V - 150V
* Low forward voltage drop . e IF =12A
* Low reverse leakage current * VF =097V
e Aluminum case e tr =30nS

* Low thermal impedance

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ifav) 1 Cycle Surge Current| Repetitive
i Reverse Irsm tp = 8.3mS urge
Device P Current
Type Voltage (@ case temperature) (@ ambient temperature) IFRM

VRWM  [g5c [ew0°c|e125°C | @ 25°C | @55°C @ 100°C | @25°C | @ 100°C | @ 25°C

Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps

SCBHOSFF 50
SCBH10FF 100 12 9 7.5 5 3.8 2 175 | 120 24
SCBHI15FF 150

Rejc = 3.3°C/W

MECHANICAL
le— A —]
¢ G28
X DIMENSIONS
' O Q MMM INCHES T o7p
A el @i MIN [MAX v
ok\*o Q 18.7 g.;]:ﬁ.ggs =
L —Y Cl— 176 | = [30 =
D |34 |42 [135(165] —
E (9.6 [10.7].38 [.42 | =
X 3.4 {41 [.132].165|DIA
«-‘ I-—E Y 156 [6.4 [.92 1.25 IDIA
4 b NOTES:
T 1. TERMINAL IDENTIFICATION
B P . MARKED ON CASE
T T
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&

SUPERFAST RECOVERY 1 PHASE SCBHOSFF

" SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCBH10FF

SCBH15FF

ELECTRICAL CHARACTERISTICS

Maxixk:umCReverse Maximum | Reverse Maximum
. Le t tin
Device o v li';;r::rg R:;v:fy & storage
T & temp. range.
ype @25°C | @100°C |Vr@5A/leg|te@25°C] Top Tor
HA mA Volts nS °C
SCBHO5FF - 55
SCBHI10FF| 20 1.0 0.97 30 to
SCBHI15FF +150

! Measured on discrete devices prior to assembly

2
20.0 T T T 10’
typ@Tj=150°C\\/ / /
[/ 1/ o
160 ccrw) =i
Io max @ T; = 150°C / / |~
(Amps) 10° a
12.0 Z
[ ] ;
8.0 / / “
/ l— max @ T) = 25°C 10" /’/
/
4.0 é / //
0.0 / 102
0.0 0.4 0.8 1.2 1.6 2.0 10° 10?2 10" 10° 10' 10
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transicnt thermal impedance characteristic per leg
190 [ T TTTI
INSURGE = Ein (pk) T7]
120 AN R
Iim \
(Amps) P N
90 \ [~
\ \
Fig 3. Maximum insurge current against  gq ™~ \\\\/ 25°C
time constant for capacitive loads. \\\\\ -
11
30 100°C ] ~
\\._-__—_—‘
0 0.1 1 10
) RC (mS)

© 2009 SEMTECH CORP 243 www.semtech.com




STANDARD RECOVERY 1 PHASE SCBKO05

SENITECH FULLWAVE BRIDGE RECTIFIERS SCBK1 SCBK2
SCBK4 SCBK6

<
J

STANDARD RECOVERY, HIGH CURRENT 1-PHASE QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop , e VR = 50V -600V
* Low reverse leakage current e [ = 38A

¢ Aluminum case e IR = 8.0uA

* Low thermal impedance * Irsm = S00A

* High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ifav) 1 Cycle Surge Currentf Repetitive
Device Reverse It tp=83mS | Swige
TYP e Voltage (@ case temperature) (@ ambient temperature) Term
VRWM  [g55°C [@100°C @ 125°C | @25°C | @55°C [@100°C| @ 25°C | @ 100°C | @ 25°C
Volts Amps | Amps { Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCBKO05 50
SCBK1 100
SCBK2 200 38 24 1175 ] 13 10 6 500 | 325 80
SCBK4 400
SCBK6 600
Rejc = 1.2°C/W
MECHANICAL
A G30A
IMENSIONS
= P e BT
B [== -==} o o M R T T
] DT - 1305 - 11.20] =
== E [37.8[38.4[1.4911.51 | —
F 1 64l — 1025 - | —
X_|TAPPED 10—32UNF | —
Y | 3.6] 5.1[0.14]0.20[DIA
AC + - AC
/— Y
olo| [o]d] || n
o l '
¢ .rl\ fl\——L T
[ il F HH
f I
£ X 3
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Vq STANDARD RECOVERY 1 PHASE SCBKO05

' SENITECH FULLWAVE BRIDGE RECTIFIERS SCBK1 SCBK2
gy SCBK4 SCBK6

ELECTRICAL CHARACTERISTICS

Maximum Reverse Maximum | Reverse Maximum
Device | " Qvan | Voege | homer | Lroree
Type @25°C | @100°C |Vr @olza:fjleg trr l@mzes"c o oo
pA HA Volts uS °C

SCBKO05
SCBK1 -55
SCBK2 8.0 200 1.0 2.0 to
SCBK4 +150
SCBK6

! Measured on discrete devices prior to assembly

60 / / 3 10° 2

typ @ T; = 150°C / / / —
48 - Zan //

L4
o L b / ecrw)
(Amps) max @ T = 150°C < l
36 ~ 7/ / //
107 /
24 / p
ANV, &
[ 1/ 1
12 %
/ / | —— max @ T; = 25°C //
0 / / 10 [y
0.0 0.4 0.8 12 16 10° 107? 10" 10° 10 10?
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
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Vq FAST RECOVERY 1 PHASE SCBKO5F SCBK1F
" SENITECH FuLLWAVE BRIDGE RECTIFIERS SCBK2F SCBKA4F

FAST RECOVERY, HIGH CURRENT 1-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =580V -400V

* Low reverse leakage current e I =32A

* Fast reverse recovery time * IR =80pA

* Low thermal impedance e tr =180NS

* High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge Current] Repetitive
Device Reverse Irsm tp = 8.3mS Cul;frg; .
Type Voltage (@ case temperature) (@ ambient temperature) IrrM
VRWM  ["g55°C [@100°C [@125°C | @ 25°C | @55°C |@ 100°C | @ 25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCBKOSF 50
SCBK1F 100
32 20 16 11 85 | 5.0 | 500 | 320 80
SCBK2F 200
SCBK4F 400
Rejc = 1.2°C/W
MECHANICAL
A G30A
DIMENSIONS
‘l = P A N T O TE
Al — [51.6] - 12.03] ~
B [m =] ET= T Toser=
D | — 13051 = 11201 =
l = E [37.8[38.4[T 491,51 =
F 64 —~ [0.25] — -
X _{TAPPED 10—-32UNF | —
Y | 3.6 5.1]0.14]0.20[DIA
AC + - AC Ve
olo] [o]& " “
C l‘l'l rlj——L T
‘ [ AN] : [} i F ' I :
f ]
£ X &
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Vq FAST RECOVERY 1 PHASE SCBKO5F SCBK1F
" SENITECH FULLWAVE BRIDGE RECTIFIERS SCBK2F SCBKA4F

ELECTRICAL CHARACTERISTICS

MLaexilinumCReverse Maximum Reverse Maximum
. t t
Device o Ve | v | S | &storage
T B temp. range.
ype @25°C | @100°C |Ve@12A/leg|ta @25°C| Tor Tere
HA pnA Volts nS °C
SCBKO5F 55
CBK1F
5 8.0 200 1.1 150 to
SCBK2F
+150
SCBK4F

! Measured on discrete devices prior to assembly

3

/r 10°

CCrw)

yp@ T; = 150°C —

Io
(Amps)

max @ T; = 150°C ~|

24 // s
/

" [ V/ (
/ -

/ P max@ T; = 25°C A
v /
0 / 10°
0.0 0.4 0.8 1.2 1.6 107 10°? 10" 10° 10’ 10°
Vr (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
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_ SUPERFAST RECOVERY 1 PHASE SCBKOSFF

' SEINITECH FuLL WAVE BRIDGE RECTIFIERS SCBK10FF
‘ SCBK15FF
SUPERFAST RECOVERY, HIGH CURRENT 1-PHASE QUICK REFERENCE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop
* Low reverse leakage current * VR =50V - 150V
* Low thermal impedance e I =38A
¢ Very fast reverse recovery time e VE =097V
* High surge rafings e tr =30NnS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge Current] Repetitive
Device Reverse Trsm tp, =83ms | Surge
Type Voltage (@ case temperature) (@ ambient temperature) Irrm
VRWM  [gsec [@100°C| @ 15°C| @ 25°C | @55°C |@100°C | @25°C | @ 100°C | @ 25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SCBKO5FF 50
SCBK10FF 100 38 28 20 13 9.2 55 600 500 80
SCBK15FF 150

Rejc = 1.2°C/W

MECHANICAL
A G30A

kPGS
— PIM* i TMAXTMIN [N AKXV O TE
S . 31 B o1
B [—— ] [——] c —T116. 16661 =
— 130.5] — .20 —
= 378[384|149161] =
— o285l — 1 —
X_|TAPPED 10-32UNF | —
Y 1 561 5.110.14]0.201DiA

AC + - AC/—Y

ole] [o]d n n
0¥ I
¢ rl\ rlw——L Ty
pLE i1 rf il

|.__E__|\x ¢
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< SUPERFAST RECOVERY 1 PHASE SCBKO5FF
" SENITECH FuLL WAVE BRIDGE RECTIFIERS SCBK10FF
SCBK15FF

ELECTRICAL CHARACTERISTICS

MLaeJ;m'k;umCReverse Maximum | Reverse Maxint\it:‘m
Device | Saguee | Fonvnd | Rewrey| Pt
T ge temp. range.
ype @25°C | @100°C |Vr@20A/leg|te@25°C| Tor Tsmc
HA mA Volts nS °C
SCBKOSFF -55
SCBK10FF| 80 4.0 0.97 30 to
SCBK15FF +150

! Measured on discrete devices prior to assembly

2

/ / 10°
[ 1/ B
/

(CrW)

]
&
M~ Y
\\_
N

typ @ Tj = 150°C —

max @ T; = 150°C

10" /

32

max @ Tj = 25°C

y 2
16 / / / %
// .
i 4
° = 10?
0.0 0.4 0.8 1.2 1.6 20 10° 107 10" 10° 10' 10
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg. Fig 2. Transient thermal impedance characteristic per leg
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rq HIGH CURRENT, 1-PHASE FULL SET061203

" SENMTECH WwWAVE BRIDGE ASSEMBLY SET061219
SET061212
SET061204
SET061211
HIGH CURRENT, HIGH DENSITY, SINGLE PHASE QUICKREFERENCE
FULLWAVE BRIDGE RECTIFIER. DATA
¢ Low thermal impedance * Vrwm = 150V - 1000V
* Small size and low weight e lo = 30A
¢ High current applications et = 30nS - 2uS
+ Isolated for direct heatsink mounting * Irsm > 150A

¢ High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current 1 Cycle Surge Current gl’e’ aﬁ"ghf:esé""age
Device Reverse (Irav) @ Tms Irsm @ tp = 8.3mS empera ange
T Voltage
ype (VRwm) @ 55°C 100°C 125°C @ 25°C @100°C (Tor)  (Tsta)
Volts Amps Amps Amps Amps Amps °C

SET061203 1000 30 22 16 150 100 -55 to +175
SET061219 1000 20 16 12 150 80 -55 to +175
SET061212 600 30 22 16 150 100 -55 to +175
SET061204 400 30 22 16 150 80 -55 to +175
SET061211 150 30 20 14 175 175 -55 to +150

Reims = 0.75°C/W
MECHANICAL

G52

DIMENSIONS

MM INCHES
TR VA | 3N NOTE
193 [201 [76 179 [DIA
104 [ 112 [ a1 la4 | -
50 |56 |20 |22
121 [130 148 |51
33 |38 |13 |15
93 [102 [32 [.40
33 |41 |13 [.16
20 {23 |07 109 |-
17 |20 |.067 [077 |[DIA
42 (44 |.167 [ 172 {DIA

NOTES:

1. TERMINAL MARKING
RED DOT, POSITIVE
BLACK DOT, NEGATIVE
YELLOW DOT, A.C.

DIM ™

<[ X|TI®MMDIO|@>
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HIGH CURRENT, 1-PHASE FULL

SET061203

r
'q SEIMITECH WAVE BRIDGE ASSEMBLY SET061219
‘ SET061212
SET061204
SET061211
ELECTRICAL CHARACTERISTICS
Maximum Leakage f‘l’f.:"r:v“;‘r‘c’l“ M;e"ig‘l:em
Device Current IR @ VRWM v \g)lgtf\gﬁ Refovep'
Type T=25°C | [-10°C | @25°C o] ¢ assec
HA MA Volts nS
SET061203 2.0 40 1.2 2000
SET061219 2.0 50 2.2 150
SET061212 2.0 40 1.2 2000
SET061204 2.0 40 1.5 150
SET061211 20.0 ImA 1.1 30
! Measured on discrete devices prior to assembly
100 061
il
Zn
CCIW) o
v d
10" al
]
Figure 1. Typical transient —
thermal impedance —
characteristic.
10
10° 102 10" 10° 10

t (Secs)
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rq HIGH CURRENT, 1-PHASE FULL SET061203
' SEINITECH WAVE BRIDGE ASSEMBLY SET061219
‘ SET061212
SET061204
SET061211
5 a42iso 5 »43iso
/ /
/
Ir Typ@'l‘j=150°C\.\/ /"// Ir Typ@T,-:]S(]“C\/ /
(Amps) / / (Amps) /
Max @ T, = 150"c7[\ / / /
ax @ T = 150°C~
" / 2 Max @ T; = 150°C: 7L7
L/ /|
o /////LMax@T,:ZSC o // /\MM@T,-:?S'C
/ //// /) /A
0 A / 0 = /
0.0 0.4 0.8 1.2 1.6 2.0 0.0 0.5 1.0 1.5 2.0 2.5
Ve (Volts) Vi (Volts)
Figure 2. Forward voltage drop per leg as a function Figure 3. Forward voltage drop per leg as a function
of forward current for SET061203 & SET061212. of forward current for SET061204.
atliso a52iso
50 50
/ [/
40 7 40 V/ // "/
I Typ@T,= 150"C'\/ / Ir Typ @ T, = 150°C /
(Amps) y (Amps) / / /
30 / // 30
) Max @ T, = 150°C~ /
. / ’ I
Max @ T = IS(PC# / /
L A PSRN
10 / 10 /// / Mm@ n=2TC
/ /&~ Max @ T, = 25°C / /
1
0 L / 0 ] ¢ /
0.0 1.0 2.0 3.0 4.0 5.0 0.0 0.4 0.8 1.2 1.6 20
Ve (Volts) Vr (Volts)

Figure 4. Forward voltage drop per leg as a function
of forward current for SET061219.

Figure 5, Forward voltage drop per leg as a function

of forward current for SET061211.
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_ HIGH CURRENT, 1-PHASE FULL SET061203
" SEINITECH WAVE BRIDGE ASSEMBLY SET061219
SET061212
SET061204
SET061211
M49 M&?
150 . 150
C I<'>ad asleume; ' / 5 Clload a;ssum(]as ] / 2
- oCRLoap = 100 and - @CRioap = 100 and
Rsounce / Rioao = 2% // Rsounce / Rioao = 2%
120 31 120 55
Py / Twme Pr / ,/// TMe
(Watts) / % O (Wans) /1 o
90 A - 67 %0 7 85
/ gl / /
% /4/ /L LoAp
60 A E—~LLOAD 103 60 AR N P
/L ™R V Z -\PC
2 i iy} n /] y/
/ /
30 - 139 30 /4 145
ez A
7 =
0 175 0 175
0 8 16 24 32 o] 8 16 24 32
Ioavy (Amps) Ioav) (Amps)
Figure 6. Forward power dissipation and Figure 7. Forward power dissipation and
maximum allowable mounting base temperature as maximum allowable mounting base temperature as
a function of output current for sinusoidal a function of output current for sinusoidal
operation, for SET061203 and SET061212. operation, for SET061204.
1T T T 7 MIB 225
| Cload assumes /
@CR.oap = 100 and 1
Rsource / Rioap = 2% /
120 [~ 12
Pr / Tms
(Watts) / ‘O
90 / 46.5
A /
60 / ,/ 81
,4/ F— LLOAD
7 —c
A A
30 / > 115.5
]
[ =~
0 150
0 8 16 24 32
Ioav) (Amps)
Figure 8. Forward power dissipation and
maximum allowable mounting base temperature as
a function of output current for sinusoidal
operation, for SET061211.
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_ HIGH CURRENT, 1-PHASE FULL SET121203

" SEINMITECH wAVE BRIDGE ASSEMBLY SET121219
SET121212
SET121204
SET121211
HIGH CURRENT, HIGH DENSITY, SINGLE PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER. DATA
e Low thermal impedance * Vrwm = 150V - 1000V
* Small size and low weight * lo = 30A
« High current applications ot = 30nS - 2uS
» Isolated for direct heatsink mounting * Irsm > 150A

¢ High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current 1 Cycle Surge Current | Operating & Storage

Device Reverse (Irav) @ Tus Iesm @ tp = 8.3mS Temperature Range
Type V(Sifvaﬁe @5°C | 100°C 15°C | @25°C | @10°C | (Tor) (Tsra)

Volts Amps | Amps | Amps | Amps | Amps °C

SET121203 1000 30 22 16 150 100 -55 to +175
SET121219 1000 20 16 12 150 80 -55 to +175
SET121212 600 30 22 16 150 100 -55 to +175
SET121204 400 30 22 16 150 80 -55 to +175
SET121211 150 30 20 14 175 175 -55 to +150

ReyMmB = 0.75°C/W

MECHANICAL
672
X DTMENSIOthS
MM IN N
M MIN AT MIN MAXT O™
45} | A 19.9 [10.5[.39 [41 | =
) B (1.7 |2.1 1.07 [.08 { =
1 Il @ z SRE O I 2
i LAt e 135:6]20.0] 775 785] —
L/, T — 1265 — 11.04] —
G [3.68[3.94[.145[.155| —
L/ J H[3.0 [3.3 [12 [13 | =
é/c 8 B o e o
B 4 | T 0 I I A
/</ M7 123107108 T —
D X 3,533,790 139149 DIA
E NOTES:
1. POLARITY INDICATED BY
F COLORED DOTS.
TOP TERMINALS: —
YELLOW DOTS — AC
¥ sz BOTTOM TERMINALS: —
RED DOT — POSITIVE
K 4 : T = ™ BLACK DOT — NEGATIVE
t L | RIRARS 1 ;'-—I
f f
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rq HIGH CURRENT, 1-PHASE FULL SET121203
' SENMTECH WAVE BRIDGE ASSEMBLY SET121219
‘ SET121212
SET121204
SET121211
ELECTRICAL CHARACTERISTICS
Maximum Leakage | Maximum | Maximum
Device Current Ir @ VRwM "{‘,’:,’;::3'2 Rlic:v;?:fy
(]
Type T"ZSOC T,=100°C Vrgzgstzéleg ter @ 25°C
MA HA Volts nS
SET121203 20 40 1.2 2000
SET121219 2.0 50 2.2 150
SET121212 2.0 40 12 2000
SET121204 2.0 40 15 150
SET121211 20.0 ImA 1.1 30
! Measured on discrete devices prior to assembly
061
10°
f/ —
P
Zan
CCcW) <]
/ d
10" al
Figure 1. Typical transient —F
thermal impedance e

characteristic.

10%

10°

10?

10

10

t (Secs)
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rq HIGH CURRENT, 1-PHASE FULL SET121203
' SENMTECH WwAVEBRIDGE ASSEMBLY SET121219
‘ SET121212
SET121204
SET121211
2iso s43iso
50 50 1/
7 17
. L1/ . [ 1/
Ir 'l‘yp@T,-=lSO°C\\/ V Ir / /
(Amps) / / (Amps) @ = 150 /
30 30
Max@'l}:li(fcjz\// /
Max @ T; = 150°C~]
/
0 ////\Mu@Tj:zs“c ° // //‘Z\Mu@'f;=?5’c
/] /// // /
0 // / 0 /
0.0 0.4 0.8 1.2 1.6 20 0.0 05 1.0 15 2.0 25
VF (Volts) Vg (Volts)
Figure 2. Forward voltage drop per leg as a function Figure 3. Forward voltage drop per leg as a function
of forward current for SET121203 & SET121212. of forward current for SET121204.
adliso aS2iso
50 50
/ // // //
40 7 40 / i
& /| A/ o L
(Amps) 74 (Amps)
y merwwel /]|
30 30 ] t ‘
Ty@T= 150"C~-\;/ 1/ Nllu @IT,= |I50"C\ /
/ 1/
20 20
Max @ T; = |50"C74/x / /
// / / /L Max @ T; = 25°C
10 & 10 7
7/ -~ Max @ T; = 25°C / /
Va4
0.0 1.0 20 3.0 4.0 50 0.0 0.4 0.8 1.2 1.6 2.0
Ve (Volts) Vg (Volts)

Figure 4. Forward voltage drop per leg as a function
of forward current for SET121219.

Figure 5. Forward voltage drop per leg as a function
of forward current for SET121211.
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_ HIGH CURRENT, 1-PHASE FULL SET121203
' SEINVITECH WAVE BRIDGE ASSEMBLY SET121219
‘ SET121212
SET121204
SET121211
Mdo M&
150 T T T T - 150 T T T T
C load assumes / 5 C load assumes / %
- wCRLoap = 100 and I~ wCRuoao = 100 and
Rsounce / RLoap = 2% / Rsounce / Rioap = 2%
120 31 120 55
Pror / TMB  pror / /// Tue
(Wattz) / L O (Wans) / W °C)
9 A 7~ 67 % 7 7 85
// // 7
—~L LOAD
60 / Ao _| 103 60 /,"C\R _ s
i \-\C ] / A
30 / 139 30 4/ 185
2 7
)7 //
7 L~
0 175 0 175
0 a8 16 24 32 0 8 16 24 32
Ioav) (Amps) loav) (Amps)
Figure 6. Forward power dissipation and Figure 7. Forward power dissipation and
maximum allowable mounting base temperature as maximum allowable mounting base temperature as
a function of output current for sinusoidal a function of output current for sinusoidal
operation, for SET121203 and SET121212. operation, for SET121204.
BT T T MIB 225
|_ C load assumes /
@CRuoan = 100 and
Rsouace / Ruoan = 2% /
120 — 12
Pror / Tms
(Watts) / 0
90 / 46.5
v
60 // 7 81
——L LOAD
VA7 28 _
A// T°
30 / . 115.5
P
|~
0 150
0 8 16 24 32
Ioav) (Amps)

Figure 8. Forward power dissipation and
maximum allowable mounting base temperature as
a function of output current for sinusoidal
operation, for SET121211.
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Power Discretes Databook

Chapter 5

Three Phase Full Wave Bridge Assemblies

Datasheet No. Title:

S3BRX Standard Recovery 3 Phase Silicon Bridge Rectifiers
S3BRXF Fast Recovery 3 Phase Silicon Bridge Rectifiers
S3BRXFF Superfast Recovery 3 Phase Silicon Bridge Rectifiers
SC3ASX Standard Recovery 3 Phase Full Wave Bridge Rectifiers
SC3ASXF Fast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3ASXFF Superfast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BAX Standard Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BAXF Fast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BAXFF Superfast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BHX Standard Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BHXF Fast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BHXFF Superfast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BJX Standard Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BJXF Fast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BJXFF Superfast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BKX Standard Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BKXF Fast Recovery 3 Phase Full Wave Bridge Rectifiers
SC3BKXFF Superfast Recovery 3 Phase Full Wave Bridge Rectifiers
SC6BAX Standard Recovery 3 Phase Full Wave Bridge Rectifiers
SET111403,04,11,12,19 High Current, 3 Phase Full Wave Bridge Rectifier

2009 SEMTECH CORP 200 Flynn Road, Camarillo, CA 93012




Vq STANDARD RECOVERY 3-PHASE S3BR05

" SEINITECH siLICON BRIDGE RECTIFIERS thru
S3BR30

STANDARD RECOVERY, PCB MOUNTING 3-PHASE QUICK REFERENCE

FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * Vr =50V - 3000V
* Low reverse leakage current I =05-20A

* Subminiature design e I =30uA

* Vrwm up to 3000V e tr =20-2.5u8

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Working Average Reverse Leakage Forward Reverse
Device Reverse |Rectified Current I C;I\r,em d:’o‘;“?glig R;?;;:;efy
T Voltage I RE YRum 9
ype (AV) @ 25°C trr
VRwM @55°C | @100°C @2°C |@100°Cc| Vr@1A @ 25°C
* @ 250mA
Volts Amps | Amps LA HA Volts us
S3BR05 50 2.0 1.2 3.0 75 1.1
S3BR1 100 2.0 1.2 3.0 75 1.1
S3BR2 200 2.0 1.2 3.0 75 1.1
S3BR4 400 2.0 1.2 3.0 75 1.1 2.0
S3BR6 600 2.0 1.2 3.0 75 1.1
S3BR8 800 2.0 1.2 3.0 75 1.1
S3BR10 1000 2.0 1.2 3.0 75 1.1
S3BR15 1500 0.5 0.3 3.0 60 *5.0 t
S3BR20 2000 0.5 0.3 3.0 60 *5.0 25
S3BR25 2500 0.5 03 3.0 60 *5.0 }
S3BR30 3000 0.5 0.3 3.0 60 *5.0
MECHANICAL ! Measured on discrete devices prior to assembly
B
f“ E “| = SNENSIONS S3BR10 and S3BR30 are available in
T M A MR TAENOTE Europe to DEF STAN 59-61/90/208
A _110,213,7 4010,48] —
c B 1240126.210.9711.03) = release to F and FX levels.
/_@ R 6 |71 28l —
L L MR (N e
G222l — 18750 =~ [ =
A X .66[0.84[.026[.033] 3
NOTES:
1: L —C (O rosinve LEaD
—— X
I (2 ac 120 3 PLCS
o _-' }-——I . 3. LEADS ARE PLATED COPPER
S s
¥
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Vq STANDARD RECOVERY 3-PHASE S3BRO05
' SENITECH sILICON BRIDGE RECTIFIERS thru
‘ S3BR30
4.0 ] / a3l 102 _
Zn
3.2 [ A / °c/w)
Io tyP@Ti=150°C\j / / 2
(e L1 T]] -
24 max @ T; = 150°C _/ / > A
/Ll .
1.6 // - ///
08 / [Z_,_,_ max @ T; = 25°C =
: ~
/// / A
0.0 /// 107!
0.0 0.4 0.8 1.2 16 20 10 10 10" 10° 10" 102
Vi Volts) time (secs)
Fig 1. Forward voltage drop against output current per Fig 2. Transicent thermal impedance characteristic per
leg for S3BROS thru S3BR10. leg for S3BROS thru S3BR10
1.0 23 6.0 bl
[ X
yp@T;= 150°C\ (watts)
0.8 48
A,l,? / / / \ $3BR15 thru
(Amps) / \\</ S3BR30
0.6 3.6 |— S3BRO5 thru N
max @ T; = 150°C / S3BR10 \
[1/1/ AN

[/ 1/

/
/ / IL‘, max @ T; = 25°C

Va7
0.0 //

0.0 2.0 4.0 6.0 8.0
Ve (Volts)

0.2

Fig 3. Forward voltage drop against output curment per
leg for S3BR15 thru S3BR30

<
1.2 \

0.0

0 40 80 120
Ta (O

Fig 4. Power derating characteristics when p.c.b
mounted
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_ FAST RECOVERY 3-PHASE S3BROS5SF S3BR1F

' SEINITECH sILICON BRIDGE RECTIFIERS S3BR2F S3BR4F
y S3BR6F S3BR25F

FASTRECOVERY, LOW CURRENT 3-PHASE FULL QUICK REFERENCE
WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =50V - 2500V

* Low reverse leakage current * I =05-20A

» Subminiature design * IR =3.0uA

* VrRwm up to 2500V 1ty =150-300nS

+ PCB mounting

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Working Average Reverse Leakage Forward Reverse
Device Reverse |Rectified Current IRC@“\’::M dyo‘]’;t?glig R%fr‘f“;efy
Type Voltage IF( AV) @ 25°C ter
VRWM @55°C | @100°C @2°C [@wo°c| VF@IA [ gasoc
* @ 100mA
Volts Amps | Amps LA LA Volts us
S3BROSF 50 2.0 1.2 3.0 75 12 150
S3BR1F 100 2.0 1.2 3.0 75 12 150
S3BR2F 200 2.0 12 3.0 75 1.2 150
S3BR4F 400 20 1.2 3.0 75 1.2 150
S3BR6F 600 2.0 1.2 3.0 75 1.2 250
S3BR25F 2500 0.5 0.3 3.0 75 *5.0 300
MECHANICAL ! Measured on discrete devices prior to assembly
8
e e S3BRAF is available in Europe to

PIM™ S TMAXT N [MAX]VO'E DEF STAN 59-61/90/208 release
,97]1,03 to F and FX levels.
LD 2510005

Ris)
55
|
RHVS
(ZIRIRIRIRINARN

/@ (D posimve LEAD

@ A.C. LEAD 3 PLCS

3. LEADS ARE PLATED CCPPER
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_ FAST RECOVERY 3-PHASE S3BROS5SF S3BR1F

' SENITECH sILICON BRIDGE RECTIFIERS S3BR2F S3BR4F
y S3BR6F S3BR25F

4.0 / / 10% _
. Zp
32 typ@T;= IS(fC\J / / CCIW)
Io 1
(Amps) / 10' <
2.4
max @ T = lS()"C\L\ / / <]
1.6 / / [ ’/
. /V
[1// 2
4 oo
- max @ T, = 25°C
0.8 A =
/ 2
VaP 4
00 |1~ 107"
0.0 0.4 0.8 1.2 1.6 20 10° 10? 10" 10° 10' 10?
Ve (Volts) time {secs)
Fig 1. Forward voltage drop against output current per Fig 2. Transient thermal impedance characteristic per
leg for S3BROSF thru S3BR6F. leg for S3BROSF thru S3BROF
1.0 [ ‘/5.; 6.0 ol
- / re
08 typ @ T; = 150 C\J / f (Watts) 8
fo / [/ N\
(Amps) / / <3 \</ S3BR25F
06 / 3.6 |—S3BROSF thru- RY
/ / / : S3BREF R
/ / A
0.4 24 \
max @ T; = 150°C-\L / \
\ /
0.2 1.2
/ maximum \
. @ T;=25°C
0.0 // L] | | 0.0
0.0 2.0 4.0 6.0 8.0 0 40 80 120
Ve (Volts) Ta (O
Fig 3. Forward voltage drop against output current per Fig 4. Power derating characteristics when p.c.b
leg for S3BR2SF. mounted
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_ SUPERFAST RECOVERY 3-PHASE S3BROSFF

' SEINMITECH sILICON BRIDGE RECTIFIERS S3BR10FF
y S3BR15FF
SUPERFAST RECOVERY, LOW CURRENT 3-PHASE QUICK REFERENCE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
e Low forward voltage drop * Vr =50V - 150V
* Low reverse leakage current « [ =20A
e Subminiature design « IR =3.0pA
* Vrwwm up to 150V * tr =230nS

e Very fast reverse recovery time

ABSOLUTE MAXIMUM RATINGS & CHARACTERISTICS

Working Average Reverse Leakage Forward Reverse
Device Reverse |Rectified Current Current d:’ ow;gli R%%(;\veefy
VO]ta e IR Q@ VRWM Op g
Type g IFAV) Vr@15A for
VRwM g 5°C [e100°C @z5°C [ewo°c| @5C [axc
Volts Amps | Amps HA MA Volts nS
S3BRO5FF 50 2.0 1.1 3.0 150 1.2 30
S3BR10FF 100 20 1.1 3.0 150 1.2 30
S3BR15FF 150 20 1.1 3.0 150 1.2 30

! Measured on discrete devices prior to assembly

MECHANICAL
8
£ 639
|-_ _-l _MI?;AMENSI&NS
PIM™IEm [MAXTMIN [MAX]NOTE
A 10.2[11.710.4010.46] =
. 24 8[26.210.9/R03 =
CT56 1531013 -
D [5.6 171 [0.2210.98] =
E [15.0116.5]0.59[0.65] =
3 83%']0.5 0.33[0.41 [ =
G 1299 — 1878 = [ =
A X 10.661G.841.0261.033] 3

NOTES:
_'_ O (D) Posmve LEAD

l (@) ac. LEaD 3 PLCS
3. LEADS ARE PLATED COPPER
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_ SUPERFAST RECOVERY 3-PHASE S3BROSFF

' J) SENITECH siLICON BRIDGE RECTIFIERS S3BR10FF
S3BR15FF

4.0 / 7 10? ==
Zy,
a2 pen-wwe~l [ /| / W) |
lo / [/ A
(Amps) 1 ,
P max @ T; = 150°C~_| / 10
24
L1/ ;
]
[ /Y e
1.6 A
A, L
/ L/ max @ T; = 25°C
0.8 /
A 1
e
0.0 L 10"
0.0 0.4 0.8 1.2 1.6 2.0 10° 102 10" 10° 10' 10?
Ve (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg

bl

5.0

Pr
(Watts)
4.0 e

3.0 \

20 \
N
1.0 N
0.0
0 40 80 120

Ta (°O)

Fig 4. Power derating characteristics when p.c.b mounted
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_ STANDARD RECOVERY 3-PHASE SC3AS05

' SENITECH FULLWAVE BRIDGE RECTIFIERS SC3AS1 SC3AS2
gy SC3AS4 SC3AS6

STANDARD RECOVERY, HIGH CURRENT 3-PHASE QUICK REFERENCE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop e VR =050V - 600V

* Low reverse leakage current e Ir = 130A

e Aluminum case * IR =18pA

¢ Low thermal impedance ¢ Irsm = 750A

» High forward and surge current ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current [rav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3mS
Vrwm @55°C | @100°C | @125°C | @25°C | @55°C | @100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps { Amps | Amps | Amps
SC3AS05 50
SC3AS1 100
SC3AS2 200 130 95 70 18 14 9 750 600
SC3AS4 400
SC3AS6 600
Rojc = 0.3°C/W
MECHANICAL

™ joTH
7L = 1/aal - 12901 =
5 S 1 % B )
o DA Ao T (s
e s T —
S . 1K) A N
G — 1547 - 12161 —
e tor i =
NI P2 PV KT (0K I
O E%H EX MKl VATE I
(A EX6H EYCH AR WAL )
0 o NOTES:

1. 4 PLACES
2. 7 PLACES

e € camtaed

ey

b————+
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_ STANDARD RECOVERY 3-PHASE SC3AS05

' SENITECH FULLWAVE BRIDGE RECTIFIERS SC3AS1 SC3AS2
gy SC3AS4 SC3AS6

ELECTRICAL CHARACTERISTICS

Reverse Leakage Currenf] Maximum | Maximum | Maximum
Device Ik & Viw 13:3::;;1 ﬁﬁ‘éﬁ'ﬁe ;:gg;g lt‘gnf;)
Type eC | eioc | 2 ‘23;35 leg t,,Témz;c Tor Toxs
HA HA Volts us °C
SC3AS05
SC3AS1 -55
SC3AS52 18.0 360 1.0 20 to
SC3AS4 +150
SC3AS6

! Measured on discrete devices prior to assembly

300 / 2420 1 0° od2
/ Zn
240 / / (°CIw) n
IO / -
(Amps) 10" L]
typ@ T;= ISO“C\/ /
180 —
/ /
/ &
120 A v
max @ T, = nso"c\#/ / / 10°? 24
60 / / / van
// //%—max @ T;=25°C
Va4

0 w0?°

0.0 0.4 0.8 1.2 16 2.0 10° 10 10" 10° 10’ 10

VE (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg
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< FAST RECOVERY
" SEINITECH 3-PHASE FULL WAVE

BRIDGE RECTIFIERS

SC3AS05F SC3AS1F
SC3AS2F SC3AS4F

FAST RECOVERY, HIGH CURRENT 3-PHASE FULL
WAVE BRIDGE RECTIFIER ASSEMBLIES

» Low forward voltage drop

* Low reverse leakage current

» Fast reverse recovery time

e Low thermal impedance

» High forward and surge current ratings

QUICK REFERENCE

DATA
VR =50V - 400V
IF = 110A
IR = 18uA
Trr = 150nS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ifav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3mS
VrwM @55°C | @100°C | @125°C | @25°C | @55°C | @100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3AS05F 50
AS1F
SC3AS 100 110 80 60 16 11.5 7.2 750 480
SC3AS2F 200
SC3AS4F 400

Rejc = 0.3°C/W

MECHANICAL

| ox
DiM® %
L o [ £ B =
C 1 — 1516l — 12, =
4 | ® p A PIR TN N
i E124.6126,21.97 JL.05] —
F 1 — 98] — 78 | —
—_r — 15471 — 12181 —
P H H 1.6 |3 7 115 | =
__5(( 46026 2197 11 —
oy [EXT4315 L2
7 140 |56 |.1591.219] 2
o o NOTES:

1. 4 PLACES
2. 7 PLACES

f— . —=
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< FAST RECOVERY SC3AS05F SC3AS1F

' SENITECH 3-PHASEFULL WAVE SC3AS2F SC3AS4F
gy BRIDGE RECTIFIERS

ELECTRICAL CHARACTERISTICS

[Reverse Leakage Current] Maximum | Maximum | Maximum
) Ir @ VRwM Forward Reverse | operating &
Device Voltage / leg| Recovery | storage temp
Type - VF @ 18A Time range.
@ 25°C @ 100°C @ 25°C te @25°C | Tor Ts1c
HA HA Volts nS °C
SC3AS05F -
SC3AS1F
SC3ASIE 18 450 1.1 150 to
+150
SC3AS4F

! Measured on discrete devices prior to assembly

300 & ?_ 100 2
240 o 1wel / / CIW) ]
b / / g
(Amps) r 10"
180 Z
/ >
120 / / // l
max @ T, = 150°C -2 A1
! #\ // 10 Z
60 / // yaa
A A,L_ max @ T; = 25°C
P
0 10°
0.0 0.5 1.0 15 20 25 10° 102 10" 10° 10’ 10°
Ve (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg
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rq SUPERFAST RECOVERY 3-PHASE SC3ASO05FF

" SEINITECH FuLL WAVE BRIDGE RECTIFIERS SC3AS10FF
SC3AS15FF

SUPERFAST RECOVERY, HIGH CURRENT 3-PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop e VR =580V - 150V

* Low reverse leakage current e [ =130A

* Low thermal impedance e VF =097V

* Very fast reverse recovery time e tr =30NnS

* High forward and surge current ratings

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 83mS
VRWM  [T@55°C [ @100°C | @ 125°C | @25°C | @55°C | @100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3ASO5FF 50
SC3AS10FF 100 130 80 45 18 12.5 8 900 750
SC3AS15FF 150

Rejc = 0.3°C/W

MECHANICAL

G38

|- ox
\é DIM" NO
! SiE
| - . ~ _ —_ = o A =
= e A
@ L4 L E 124.6]26.21.67 J.030 —
— ie9gl — 178 | —
— I IS 1Y) N VAT
G H 18 07 L3 I =
24 Bl26 2197 {103 —
oy [BX 4318911753111
@Y J4.0 15.6 115912191 2
o o NOTES:

1. 4 PLACES
2. 7 PLACES

o]
p—
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S
SUPERFAST RECOVERY 3-PHASE SC3ASO05FF
" SEMTECH FULL WAVE BRIDGE RECTIFIERS SC3AS10FF

SC3AS15FF
ELECTRICAL CHARACTERISTICS
Maximum Reverse Maximum | Maximum | Maximum
. Leakage Current Forward Reverse operating &
Device IR @ VRwM Voltage R'(le_govery storage temp
Ve @ 30A/le: ime range.
Type @25°C | @100°C | gosoc qwazc| T Toc
HA mA Volts nS °C
SC3ASO5FF -55
SC3AS10FF 180 9.0 0.97 30 to
SC3AS15FF +150
1 Measured on discrete devices prior to assembly
2 o 2
300 / / / 10
typ @ T; = 150°C / / / oz"'
240 77 (Crw) 11
(A!I‘l(l) ) A L] ail o
ps 10"
@ T =150°C o
- = 747/ / =
e
y
120 L
max@ T; = 25°C / / 102 A
60 // /] / p
)%
0 4/ / 10°
0.0 04 0.8 1.2 16 2.0 10° 102 10" 10° 10’ 10
Ve (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg
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&

STANDARD RECOVERY 3-PHASE SC3BA05

' J) SENITECH rFuLLWAVE BRIDGE RECTIFIERS SC3BA1 SC3BA2

SC3BA4 SC3BAG6

STANDARD RECOVERY, MEDIUM CURRENT 3-PHASE QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop e Vp =50V - 600V
* Low reverse leakage current * I =18A
*  Aluminum case * I =3.0pA
* Low thermal impedance e tr = 2.0uS
* |nsulated electrical connections
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse . urrent
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3mS
VRwM @55°C |@100°c | @125°C | @25°Cc | @55°C | @100°Cc | @25°Cc | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps |{ Amps
SC3BA05 50
SC3BA1 100
SC3BA2 200 18 124 | 9.0 6.0 5.0 3.0 150 100
SC3BA4 400
SC3BA6 600
Rejc = 2.5°C/W
MECHANICAL
SC3BA6 is available in Europe to
DEF STAN 59-61/90/208 release to
A F and FX levels.
TR P —
o \Jluuu lu DM - T i N T k|
1 — e
2 -7 23 l3g [o0 [15

b— @ ——]

18.3 1198 | .72

46.7 1483 184

86 |102 |34

2wl il =1 ¢ =3

36 151 :‘4

NOTES:

2. POSITIVE TERMINAL

oo
f

1..26" 'FASTON TERMINALS

© 2009 SEMTECH CORP

272

www.semtech.com



<
J

SENMTECH FuLLWAVEB

STANDARD RECOVERY 3-PHASE

SC3BA05
RIDGE RECTIFIERS SC3BA1 SC3BA2
SC3BA4 SC3BA6

ELECTRICAL CHARACTERISTICS

[Reverse Leakage Current| Maximum | Maximum | Maximum
. Ir @ VRwM Forward Reverse operating &
Device Voltage Recovq’y storage temp
VE@ 3A/le Time range.
Type @ 25°C @ 100°C F@ 25°C 8 tr @25°C | Tor Tsic
A pHA Volts us °C
SC3BA05
SC3BA1 -55
SC3BA2 3.0 60 1.0 20 to
SC3BA4 +150
SC3BA6
! Measured on discrete devices prior to assembly
2420 1
50 / 10
Zn
20 A / (°C/W) BBl
o typ @ T; = 150° G\\ / V |
(Amps) | 7 / 10° g
30 ' =
max@ T; = lS()"C\\ / 5
/T
20 |1
v
10 / /A/ —
// ///,/4/ max @ ;- 25
0.0 ] 102
0.0 0.4 0.8 1.2 16 20 10° 0? 10" 10° 10' 10°
Vr (Volts) time (Secs)

Fig 1. Forward voltage drop against output current per leg

Fig 2. Transient thermal impedance characieristic per leg

600
N LT P
b e N INSURGE - En (pk)
(amps) o
360 <~
Fig 3. Maximum insurge curent ~ TR = 25°c
against time constant for 240 5 3
capacitive loads oC A2 T
pacitive loads. 100°C
120 =
0
A 1 10
0 RC (mS)
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J

FAST RECOVERY
SEINITECH 3-PHASE FULL WAVE

BRIDGE REC

SC3BAOSF SC3BA1F
SC3BA2F SC3BAA4F
TIFIERS

FASTRECOVERY, MEDIUM CURRENT 3-PHASE FULL

WAVE BRIDGE RECTIFIER ASSEMBLIES

* Low forward voltage drop

* Low reverse leakage current
e Aluminum case
* Low thermal impedance

» Fast reverse recovery time

QUICK REFERENCE

DATA
e VR =50V - 400V
e [ =15A
* R =3pA
o ty = 150nS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 83mS
VRWM @55°C | @100°c [ @125°C | @25°Cc | @55°C | @100°C | @25°C | @ 100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BAO5F 50
SC3BAIF 100 1 45 105|755 | 6 | 5 | 3 | 150 | 100
SC3BA2F 200
SC3BA4F 400
Rgjc = 2.5°C/W
MECHANICAL
SC3BA4F is available in Europe to
R DEF STAN 59-61/90/208 release to
e F and FX levels.
[ I === l L~ X - DIMENSIONS
s TOI T el
l se4 1679 [222 J228 1

23

12

6.7 1.84

a6 34

A
B
(o]
D 1183
E
3
X

3.6 14

NOTES:
1..25" 'FASTON TERMINALS
2. POSITIVE TERMINAL
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FAST RECOVE

<
J

SEINITECH 3-PHASE FULL WAVE

BRIDGE RECTIFIERS

SC3BAOSF SC3BA1F
SC3BA2F SC3BA4F

RY

ELECTRICAL CHARACTERISTICS

Reverse Leakage Current] Maximum | Maximum | Maximum
. IR @ VRwwM Forward Reverse | operating &
Device Voltage | Recovery | storage temp
— Ve @ 3A/le Time range.
Type @25°C | @100°C | g osoc 8 tr@25°C | Tor Tsto
HA A Volts nS °C
SC3BAO5SF 55
SC3BAT1F
SCIBADF 3.0 75 1.1 150 to
+150
SC3BA4F
' Measured on discrete devices prior to assembly
30
50 7—~ 10'
/
= Zn
40 typ @ Tj = 150°G—_| i / // COW) 1
lo / / L
(Amps) ] 10° A
30 =
/ =
[~
o [/ >
max @ T; = 150°C // 107 /
10 /\ 7/ Z
A A/L max @ T; = 25°C
L,
o 27
00 0.5 10 15 2.0 25 10° 10? 10" 10° 10° 10
Vr (Volts) time (Secs)

Fig 1. Forward. voltage drop against output current per leg

Fig 2. Transient thermal impedance characteristic per leg

600
C T T TTT
\ INSURGE = Ew (pk) T
R
480 -+
Tins \\
(Amps) ~
360 \ \\\\
< ~
Fig 3. Maximum insurge current 240 ™~ N 25°C
against time constant for \\\\\
capacitive loads. o0 FHTT ~J
120 P~
\\"m——-_,..
0
0.1 1 10
RC (mS)
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&

SUPERFAST RECOVERY 3-PHASE
" SENITECH rFuLL WAVE BRIDGE RECTIFIERS

SC3BAOSFF
SC3BA10FF
SC3BA15FF

SUPERFAST RECOVERY, MEDIUM CURRENT 3-PHASE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES

* Very fast reverse recovery time
* Low forward voltage drop

* Low reverse leakage current

* Aluminum case
* Low thermal impedance

QUICK REFERENCE

DATA
VR =580V - 160V
F =17A
VE =097V
tr = 30nS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ir@v) 1 Cycle Surge
Device Reverse . urrent
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3mS
VrwM @55°C | @100°c | @125°C | @25°C | @55°C | @100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BAOSFF 50
SC3BA10FF 100 17 10 5 6 5 3 175 120
SC3BA15FF 150
Rejc = 2.5°C/W
MECHANICAL
A
E
1 a=n L—X &
n n n ] DIMENSIONS.
T € Pt e e o
2 4 g 23 ggsa Lﬁ
D [183 1198 }.72 1.78 -
E |467 |483 184 [190 ) -
e F F 186 [102 [.34 |40
X 136 181} 20

NOTES:

2. POSITIVE TERMINAL

1..25" ‘FASTON' TERMINALS
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_ SUPERFAST RECOVERY 3-PHASE SC3BAO5SFF
' SEINVIT ECH FuLL WAVE BRIDGE RECTIFIERS SC3BA10FF
‘ SC3BA15FF
ELECTRICAL CHARACTERISTICS
Maximum Reverse Maximum | Maximum | Maximum
) Leakage Current Forward Reverse | operating &
Device Ig @ Vrwm Voltage R}]e_'covery storage temp
Type @25°C | @100°C VF@@ ;;éleg tr @ 25°C | Top g*fsm
HA mA Volts nS °C
SC3BAOSFF - 55
SC3BA10FF 30 15 0.97 30 to
SC3BA15FF +150
! Measured on discrete devices prior to assembly
" [T77T i
[/l ccn
40 °C/W) T
Io typ @ T; = 150°G |~
(Amps) 10° 1
o || /1 /
max @ T; = 150°C\\/ / %
1/
20 L]
/1 <
4
10 / // / e
/ A- max @ T; = 25°C
v
Y 10°
0.0 0.4 038 12 16 20 10° 10°? 10" 10° 10’ 10
Ve (Volts) time (Secs)

Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg

600
N T T T
INSURGE = Ein (pk) 77
\ R
480 -
[ins
(Amps) >
360 BN
\ \\
~ BN 0
Fig 3. Maximum insurge current 240 ™ N— €
against time constant for \\\\
capacitive loads. 100°c H
120 \\ [
~-HHH
0
0.1 1 10
RC (mS)
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Ve

STANDARD RECOVERY 3-PHASE SC3BHO05

" SENITECH rFuLLWAVE BRIDGE RECTIFIERS SC3BH1 SC3BH2

SC3BH4 SC3BH6

STANDARD RECOVERY, LOW CURRENT 3-PHASE

QUICK REFERENCE

FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop e VR =50V - 600V
* Low reverse leakage current I =10A
e Aluminum case e R =3.0pA
* Low thermal impedance e tr =20uS
* Insulated electrical connections
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3m$
VRwM @55°C [ @100°C | @125°C | @25°C | @55°C | @100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BHO05 50
SC3BH1 100
SC3BH2 200 10 7 5 4 3 1.7 150 100
SC3BH4 400
SC3BH6 600
Rejc = 4.5°C/W
MECHANICAL
SC3BH6 is available in Europe to
A DEF STAN 59-61/90/208 release to
—D) F and FX levels.
. 1 G35
s P
PIM® NOTE
 efdooo TR A s e
| o B = [12.7] = [0.50] =
58] 7.110.22[0.28] —
D |78.3]19.8]0.72[0.78] —
L 126.7127.2[1.0511.07] —
ol En e N
——
B J—, T TT NOTES:
1 ? & i () POSITIVE TERMINAL
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Vq STANDARD RECOVERY 3-PHASE SC3BHO05

' SENITECH FuULLWAVE BRIDGE RECTIFIERS SC3BH1 SC3BH2
gy SC3BH4 SC3BH6

ELECTRICAL CHARACTERISTICS

Reverse Leakage Current] Maximum | Maximum | Maximum
Device R @ Viww ‘1?&7:;3 lgeec‘éir:{ey 555522 lt\egnf;)
Type o2 [@100C | et ®| ez | Tor T
HA HA Volts uS °C
SC3BHO05
SC3BH1 -55
SC3BH2 3.0 60 1.0 2.0 to
SC3BH4 +150
SC3BH6

! Measured on discrete devices prior to assembly

23

15.0 ] I / 10!

120 wp@T = 150"(:—/ / / ("(%/H;V) -
o /1] A
(Amps) / / 16° 7,/
50 max @ Tj = 150°C ~] /
/ -
%

" [/ o =
3.0 / / =

/-— max @ T, = 25°C Z
0.0 102
0.0 0.4 0.8 12 18 10° 107 10" 10° 10' 10
Vg (Volts) time (secs)
Fig 1. Forward voliage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg
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< FAST RECOVERY
" SEINITECH 3-PHASE FULL WAVE

BRIDGE RECTIFIERS

SC3BHO5F SC3BH1F
SC3BH2F SC3BH4F

FASTRECOVERY, LOW CURRENT 3-PHASE FULL
WAVE BRIDGE RECTIFIER ASSEMBLIES

* Fast reverse recovery time

» Low forward voltage drop

* Low reverse leakage current
e Aluminum case

* Low thermal impedance

QUICK REFERENCE

DATA
VR = 50V - 400V
IF =9.0A
R =3.0pA
Trr = 150nS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Igav) 1 Cycle Surge
Device Reverse urrent
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3mS
VRWM  [Tg55°C [@100°C [ @125°C | @25°C | @55°C | @ 100C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BHOS5F 50
SCIBHIE 109 9.0 6.3 4.5 3.0 2.2 1.2 150 100
SC3BH2F 200 ) ' ' | ) ]
SC3BH4F 400

Rejc = 4.5°C/W

MECHANICAL
A
P E PR———
{ G35
? F ea;"_ X DIMENSIONS
{ ) v MM INCHES T
D €] _fedl MIN [MAX] MIN TMAX]"
¢ -0 A |51.0l32.511.27 .28 —
L ) Bl - [12.7] = [0.50] =
C 1 56l 7110271008 =
D (18 3[T0.B[0.72]0. 78] =
E126.7127.211.0611.07 | —
X[ 30 UNC-28 —
— THRU (2 PLCS
i fffAf —
! (’3 H § (1) POSITIVE TERMINAL

SC3BH4F is available in Europe to
DEF STAN 59-61/90/208 release to

F and FX levels.
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Vq FAST RECOVERY SC3BHO5F SC3BH1F

' SENITECH 3-PHASE FULL WAVE SC3BH2F SC3BH4F
gy BRIDGE RECTIFIERS

ELECTRICAL CHARACTERISTICS

Maximum Reverse Maximum | Maximum Maximum
. Leakage Current Forward Reverse operating &
Device Ik @ VrwMm Voltage Recove{y storage temp
Vi @3A/leg| Time range.
Type @25°C | @100°C | gosoc | te@25°C | Tor  Tsrc
LA MA Volts nS °C
SC3BHOSF 150 55
SC3BH1F 3.0 €0 11 150 ¢
. . (0]
SC3BH2F 150 150
+
SC3BH4F 150
! Measured on discrete devices prior to assembly
15.0 / / 2 10’ z
I/ on
12.0 (°CrW)
lO typ @ T,=15(T’C\‘ / /[ //
(Amps) 10° A
71/
/ =
//
6o mnx@T,w:]SO“C~\ / / = 1
) ™~
AV oA
" [ Y/ ,
/ / /L max @ T; = 25°C 4
/ #
0.0 /// 10°?
0.0 04 0.8 1.2 1.6 10° 102 107 10° 10' 10?
Vr (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg
180
8 I T T 11T
\ INSURGE = Ein (pk) ]
R H
120 =T
Lins b \\
(Amps)
90 NS
\ \
Fig 3. Maximum insurge 60 NN [T 25C
current against time constant 100°C +T7| L
for capacitive loads. % ] \\\
\\'\‘_~__—_:
0

0.1
! RC (mS)
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Ve

SUPERFAST RECOVERY 3-PHASE

" SENITECH FuLL WAVE BRIDGE RECTIFIERS

SC3BHOSFF
SC3BH10FF
SC3BH15FF

SUPERFAST RECOVERY, LOW CURRENT 3-PHASE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES

* Very fast reverse recovery fime
* Low forward voltage drop

* Low reverse leakage current

e Aluminum case

* Low thermal impedance

QUICK REFERENCE

DATA
VR =580V - 150V
IF =12A
VF =097V
frr = 30nS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3mS
VrRwM @55°C | @100°C | @125°C | @25°C | @55°C | @ 100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BHO5FF 50
SC3BH10FF 100 12 9 7.5 4.0 3.0 1.7 175 120
SC3BH15FF 150
Re]c=4.5°C/ W
MECHANICAL
A
£ { G35
F T 9 e
D ¢—elo—o—o-fof PIM" N TMAXIMIN TMAXIN O TH
A [31.0]32.5[3.221.28] =
1 o Bl - 11271 =~ Jo50] =
C 156l 7.1]022[0.28] —
D _|78.3[19.8]0.72]0.78] —
E_|26.7127.2]1.0511.07| —
X {4—40 UNC—28 =
THRU (2 PLCS)
NOTE

.

S:
POSITIVE TERMINAL
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< SUPERFAST RECOVERY 3-PHASE SC3BHO5FF
" SENITECH FuLL WAVE BRIDGE RECTIFIERS SC3BH10FF

SC3BH15FF

ELECTRICAL CHARACTERISTICS

Maximum Reverse Maximum | Maximum | Maximum
) Leakage Current Forward Reverse | operating &
Device Ir @ VewMm Voltage Recovery | storage temp
Type - Ve @ 5A/leg Time range.
@ 25°C @ 100°C @ 25°C tr@25°C | Tor Tstc
HA mA Volts nS °C
SC3BHO5FF -55
SC3BH10FF 30 1.50 0.97 30 to
SC3BH15FF +150

! Measured on discrete devices prior to assembly

20 / / a52 10" 37
Z -
yp @ Tj = 150°C / / / th
16 ki (°C/W)
Io [/ A
(Amps) max@ T, = ISWC\N[ / A 10°
; [/
v o
8 d
[ 10" ~
. / 1 /A// max @ T = 25°C 1 Za
[/ 7
/ 4
0 10%
0.0 0.4 0.8 1.2 16 2.0 10° 10?2 10" 10° 10' 10?
Ve (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg
e T T TTITT]
\ INSURGE = Ein (pk} |'—
120 R
lins \\
(Amps) ~
90 ~
\ \
» 0,
Fig 3. Maximum insurge 60 ™ hNe— PC
current against time constant 100°C 17| TN
for capacitive loads.
0 0.1 1 10
) RC (mS)
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&

STANDARD RECOVERY 3-PHASE SC3BJ05

SC3BJ4 SC3BJ6

' J) SENITECH rFuLLWAVE BRIDGE RECTIFIERS SC3BJ1 SC3BJ2

STANDARD RECOVERY, LOW CURRENT 3-PHASE

QUICK REFERENCE

FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop e Vgr =50V - 600V
* Low reverse leakage current e I =b5A
*  Aluminum case e IR =3.0uA
* Low thermal impedance * tr =2.0uS
* Insulated electrical connections
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Ifav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 83mS
VrwM @55°C | @100°C | @125°C | @25°C | @55°c | @100°Cc | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BJ05 50
SC3BJ1 100
SC3BJ2 200 5.0 3.0 2.0 2.0 1.5 1.0 50 35
SC3BJ4 400
SC3BJ6 600
Rejc = 6.0°C/W
MECHANICAL
SC3BJ6 is available in Europe to
DEF STAN 59-61/90/208 release to
A F and FX levels.
| E 636
X DIMENSIONS
MM _TINCHES [
oo esedh  Pelmlmmsior
! @ o R M LT o
D 110.9]11.9]0.430.47T =
£ 126.7[27.91.0511.07] —
* o Bees | -
TI ARAM_ o=
i ;: ig (1) POSITIVE TERMINAL
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_ STANDARD RECOVERY 3-PHASE SC3BJ05

' SENITECH FuULLWAVE BRIDGE RECTIFIERS SC3BJ1 SC3BJ2
gy SC3BJ4 SC3BJ6

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum | Maximum
Device e ament | Nrottage | Recovary | stbrage tomp
Type @25°C | @100°C vpg ;;‘oé]eg tnT@i“;gDC Tor B
HA HA Volts uS °C
SC3BJ05
SC3Bj1 -55
SC3B]J2 3.0 75 1.1 2.0 to
SC3BJj4 +150
SC3BJ6

! Measured on discrete devices prior to assembly

4.0 / / 10'

wer-uee—] | | |/ o) H

o 32 / / / 1]
(Amps) PR
24 7 /

/
[/ e
0.8 / / D
// Y max@ T; = 25°C -
V

0.0 /// 10"

0.0 0.4 0.8 1.2 1.6 20 10° 10?2 10" 10° 10' 10?

Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Transient thermal impedance characteristic per leg
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rq FAST RECOVERY

" SEINITECH 3-PHASE FULL WAVE

BRIDGE RECTIFIERS

SC3BJOSF

SC3BJ1F SC3BJ2F
SC3BJ4F SC3BJ6F

FAST RECOVERY, LOW CURRENT 3-PHASE FULL
WAVE BRIDGE RECTIFIER ASSEMBLIES

+ Low forward voltage drop

* Low reverse leakage current
*  Aluminum case

* Low thermal impedance

* Fast reverse recovery time

QUICK REFERENCE

DATA
VR =580V - 600V
F =5.0A
R =3.0pA
te = 150 - 250nS

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature | Irsm @ty = 83mS
VRWM  [T@55°C [ @100°C | @125°C | @25°C | @55°C | @ 100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BJO5F 50
SC3BJ1F 100
SC3BJ2F 200 5.0 3.5 25 1.5 1.0 0.7 25 15
SC3BJ4F 400
SC3BJ6F 600
Rejc = 6.0°C/W
MECHANICAL
SC3BJ4F is available in Europe to
A DEF STAN 59-61/90/208 release to
F and FX levels.
E G36
i
© PIM* T NOTE
> t—ejooog I e B
} ® o I e o
D 110.9[11.9]0.43]0.47] -
E_126.7[27.2[1.051.07] =
X [4-40 UNC-2B -
THRU (2 PLCS)
NOTES:
(,) POSITIVE TERMINAL
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FAST RECOVERY

SEINITECH 3-PHASE FULL WAVE
BRIDGE RECTIFIERS

SC3BJOSF
SC3BJ1F SC3BJ2F
SC3BJ4F SC3BJ6F

ELECTRICAL CHARACTERISTICS

Reverse Leakage Current] Maximum | Maximum | Maximum
. IR @ VRwM Forward Reverse operating &
Device Voltage Recove{y storage temp
VE@ 1A/1 Time range.
Type @25°C | @100°C | @osoc | te@25°C | Tor Tt
LA HA Volts nS °C
SC3BJO5F 150
SC3BJ1F 150 -55
SC3BJ2F 3.0 75 1.2 150 to
SC3BJ4F 150 +150
SC3BJ6F 250
! Measured on discrete devices prior 1o assembly
a32 + 39
4.0 / / 10
Y@ T = 150°c\_/ / / Zin =
3.2 CCcrw) <
fo | »
(Amps) 1A
max @ T; = 150°C
24 \/\ — / / P /
10°
/ / / =
1.6
77 —
o / / [~ mx@T=25°C -
1A
4 / 4 i
0.0 e 10"
0.0 0.4 0.8 1.2 16 2.0 10° 10? 10" 10° 10’ 10
Vr (Volts) time (Secs)

Fig 1. Forward voltage drop against output current per leg

150
12
ling 0
(Amps)
90
Fig 3. Maximum insurge current 60
against time constant for
capacitive loads.
30
0

Fig 2. Transient thermal impedance characteristic per leg

0.1

\\
INSURGE = Ei (pk)
N R
~
™
~ N 25°C
100°C +—T17| T~ \'<
o B,
10
RC (mS)
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rq SUPERFAST RECOVERY 3-PHASE SC3BJO5SFF

" SEINITECH FuLL WAVE BRIDGE RECTIFIERS SC3BJ10FF
SC3BJ15FF

SUPERFAST RECOVERY, LOW CURRENT 3-PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER ASSEMBLIES DATA

¢ Low forward voltage drop « Vg =50V - 150V

* Low reverse leakage current * I =5.0A

e  Aluminum case * VF =12V

¢ Low thermal impedance e fr =30NnS

* Very fast reverse recovery time

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ifav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Irsm @ tp = 8.3mS
' VRWM  [gs5°C [@100°C [@125°C | @25°C | @55°C | @ 100°C | @25°C | @ 100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BJOSFF 50
SC3BJ10FF 100 5.0 3.1 1.8 15 1.1 0.7 35 24
SC3BJ15FF 150
Rgjc = 6.0°C/W
MECHANICAL
A
f— £ —+ G36
: -
) DiM* NOTE
> ¢—{ojo-o-05 (el o P )
! ® o X R (A o M
T0.9[11.910.43]0,47] —
£ 126.7]27.2]1.05[1.07] —
LTS I
T _ARAM —
T c (1) POSITIVE TERMINAL
}
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_ SUPERFAST RECOVERY 3-PHASE SC3BJO5SFF
' SENMTECH FuLL WAVE BRIDGE RECTIFIERS SC3BJ10FF
‘ SC3BJ15FF
ELECTRICAL CHARACTERISTICS
Maximum Reverse Maximum | Maximum | Maximum
) Leakage Current Forward Reverse | operating &
Device Iz @ Vrwm Voltage / leg Rf;_govery storage temp
. ime range.
Type @25°C | @100°C v;@;;oéA tn @ 25°C | Top gTs,m
HA LA Volts nS °C
SC3BJO5FF - 55
SC3BJ10FF 3.0 150 1.2 30 to
SC3BJ15FF +150
! Measured on discrete devices prior to assembly
40 / 20 10’
.2 wp@T, = IS(T’C\\/ [ / (og/“\"v) T —TIH
I [ 1/l |
(Amps) max @ Tj = 150°C—] / v <l
24
117/ jd
// [/ -
M
- max @ Tj = 25°C
0.8 / /A v
’ /
0.0 / 10"
0.0 0.4 0.8 1.2 1.6 20 107 10 10" 10° 10’ 10°
Vi (Volts) time (Secs)

Fig 1. Forward voltage drop against output current per leg

Fig 3. Maximum insurge current
against time constant for
capacitive loads.

Fig 2. Transient thermal impedance characteristic per leg

150
120 \
fins N INSURGE = Ei (pk)
(Amps) < R
90 RN
\\k \
~L | TR
60 b 25°C
100°C | <]
"
30 —
\\r— 1]
0
0.1 1 10
RC (mS)
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Vq STANDARD RECOVERY 3-PHASE SC3BKO05
' SENITECH ruLLWAVE BRIDGE RECTIFIERS SC3BK1 SC3BK2
gy SC3BK4 SC3BK6

STANDARD RECOVERY, HIGH CURRENT 3-PHASE QUICK REFERENCE
FULL WAVE BRIDGE RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop e VR =50V - 600V

* Low reverse leakage current e [ =38A

s Aluminum case e IR =9.0pA

* Low thermal impedance * Irsm= 375A

» High surge ratings

ABSOLUTE MAXIMUM RATINGS

5 Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature IrsM @ tp = 8.3mS
VRWM  ["g55°C [@100°C | 8125°C | @25°C | @55°C | @100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BK05 50
SC3BK1 100
SC3BK2 200 38 24 17.5 13 10 6.0 375 300
SC3BK4 400
SC3BK6 600
Rejc = 1.1°C/W
MECHANICAL
A G30
DIMEN ONCS ro
= P g e O
s ||= — —|| ErEEEEE
l D | — [30.5[ = 120 =
= £ [37.8[58.40 491,51 [ ~
F [ 6.4 — 0,251 = | —
X _{TAPPED 10—32UNF | —
Y 1" 3.61 5310.1410.200IA

o () —amd
3,_
-
[
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Vq STANDARD RECOVERY 3-PHASE SC3BKO05
" SENITECH ruLLWAVE BRIDGE RECTIFIERS SC3BK1 SC3BK2
SC3BK4 SC3BK6

ELECTRICAL CHARACTERISTICS

[Reverse Leakage Current] Maximum | Maximum | Maximum
Device TR @ Vew Voltage | Recovery | storage tomp
Type @25C | @100°C VFS gg:éleg t,,Tl@n:zes"C To:qng?r'sm
HA HA Volts uS °C
SC3BK05
SC3BK1 -55
SC3BK2 9.0 180 1.0 2.0 to
SC3BK4 +150
SC3BK6

! Measured on discrete devices prior to assembly

242 33

45 ( / 10°
[ .
wen-mre | I
% @ CCIW) H
o [ 1]

(Amps) / 10"

27 =

max @ T; = 150°C~] / / prad
!/ A1
18
/L /1) o
. [ |/
/ /l__ max @ T, = 25°C
0 / 10°
0.0 0.4 0.8 1.2 1.6 10° 107 10" 10° 10' 107
VF (Volts) time (secs)
Fig 1. Forward voltage drop against cutput current per leg Fig 2. Typical transient thermal impedance

characteristic per leg
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FAST RECOVERY
SEINITECH 3-PHASE FULL WAVE

BRIDGE RECTIFIERS

SC3BKO5F SC3BK1F
SC3BK2F SC3BK4F

FASTRECOVERY, HIGH CURRENT 3-PHASE FULL

WAVE BRIDGE RECTIFIER ASSEMBLIES

* Low forward voltage drop

QUICK REFERENCE

DATA

e VR =580V -400V

* Low reverse leakage current s IF =42A
» Fast reverse recovery time e g =9.0pA
* Low thermal impedance e tr =180nS
* High surge ratings
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse urrent
Type Voltage @ case temperature @ ambient temperature Tesm @ tp = 8.3mS
VrwM @55°C | @100°C | @125°C [ @25°C | @55°C | @100°C | @25°C | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BKO5F 50
SC3BKIE 100 42 29 20 11 8.5 5 375 240
SC3BK2F 200 '
SC3BK4F 400
Rejc = 1.1°C/W
MECHANICAL
G30
DIMENSIONS
I e T
AT — . 2.031 -
B8 [= = =] e = 122" = 103 -
- S~ N1.201 -
— £ [57.5[36,4[1,49[1.61 | —
L X rﬁﬁﬁ G
Y [ 36l 5110.1410.20[DIA
/— Y
B E B EE ﬁl
D * |
C | R tn
bl i ; HE
N
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Vq FAST RECOVERY SC3BKO5F SC3BK1F
" SENITECH 3-PHASE FULL WAVE SC3BK2F SC3BK4F

BRIDGE RECTIFIERS

ELECTRICAL CHARACTERISTICS

Maximum Reverse Maximum | Maximum Maximum
Device e | Volage | Recovery | stbrage romp
Type @25°C | @100°C VF@@ 35%?* t,,Té??fsoc To:ang'el:sm
HA HA Volts nS °C
SC3BKO5F 150
SC3BK1F 150 >
SC3BKOF 9.0 | 180 1.1 150 to
SC3BKAF 150 | 0

1 Measured on discrete devices prior to assembly

45 / / 23 10° =

o yp @ T, = 150°C - / / (o(‘:z;“w) =

/
(Amps)27 max @ T; = 150°C / / / 10"
" / ”
max@T,-=75°C\\[ / / 102 Z
/

Y
9 NV
0 // 10°
0.0 0.4 0.8 12 16 10° 10? 10" 10° 10' 10?
Vg (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Typical transient thermal impedance
characteristic per leg
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SUPERFAST RECOVERY 3-PHASE

" SENITECH FuLL WAVE BRIDGE RECTIFIERS

SC3BKOSFF
SC3BK10FF
SC3BK15FF

SUPERFAST RECOVERY, HIGH CURRENT 3-PHASE

FULLWAVE BRIDGE RECTIFIER ASSEMBLIES

* Low forward voltage drop

QUICK REFERENCE
DATA

VR =50V - 160V

¢ Low reverse leckage current * IF =38A
e Very fast reverse recovery time * VF =097V
* Low thermal impedance * tr =30NnS
+ High surge ratings
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Irav) 1 Cycle Surge
Device Reverse Current
Type Voltage @ case temperature @ ambient temperature Trsm @ tp = 8.3mS
VRwM @55°C | @100°c [@125°Cc | @25°C | @55°C | @100°C | @25°c | @100°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps | Amps
SC3BKOSFF 50
SC3BK10FF 100 38 25 14 13 925 | 55 450 360
SC3BK15FF 150
Rejc = 1.1°C/W
MECHANICAL
G30
DIMENSIONS
I PM* it VAR .L'fr? \ARNOTE
CAT — [51.6] — 12,03 =
s || — =-] =R
l == YR I R
F 1 6.4l — 1025 = | -
X [TAPPED 10—32UNF | —
Y [ 3.6 5110.74]10.Z0|DIA
/— Y
) EEEEl ﬂ

ko 0 =]

fms,

ey

O == — o——
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_ SUPERFAST RECOVERY 3-PHASE SC3BKOSFF

" SEINITECH FuLL WAVE BRIDGE RECTIFIERS SC3BK10FF
SC3BK15FF

ELECTRICAL CHARACTERISTICS

Maximum Reverse Maximum | Maximum Maximum
) Leakage Current Forward Reverse | operating &
Device Ir @ VrwMm Voltage Recovelry storage temp.
VE@ 15A/1 Time range
Type @2C | @10'C | Y ee2sc | Tor e
HA mA Volts ns °C
SC3BKO05FF -55
SC3BK10FF 90 45 0.97 30 to
SC3BK15FF +150

1 Measured on discrete devices prior to assembly

33

typ @ T; = 150°C

max @ T; = 150°C

24

102 /

| max@Ti= 25°C

12

s

\.\\ >
[~
\\

/
/
/

0.0 0.4 0.8 1.2 16 2.0 10 10° 10’ 10° 10’ 10
Ve (Volts) time (secs)
Fig 1. Forward voltage drop against output current per leg Fig 2. Typical transient thermal impedance

charactenistic per leg
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Vq SC6BA2, SC6BA4, SC6BA6, SC6BAS
' SENMITECH Standard Recovery 3-Phase
1 Full Wave Bridge Rectifiers

POWER DISCRETES
Features

Standard recovery 30A three phase full wave bridge
rectifier.

Low forward voltage drop

Low reverse leakage

Black anodized aluminum case

Low thermal impedance < 1.2° C/W

Hi-Rel. screened version is similar to
Mil-PRF-19500/483

To order Hi-Rel. version place HR in front of the
product name

L X X & X 4

Applications

Conversion of 3-phase power to DC power where
high power density and rugged design is required.
Typical industries are:

5 @ Aerospace
& Military

€ High end industrial

Block Diagram

AC> $j
AC3 — ?
LK.
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< SC6BA2, SC6BA4, SC6BA6, SC6BAS
' ) SEMTECH

POWER DISCRETES

Absolute Maximum Ratings

Part Working Average Rectifier Current IF(AV) 1 Cycle Surge Current
Number Reverse ey @1, =8.3mS
Voltage @ case temperature @ ambient temperature
55°C 100°C 125°C 25°C 55°C 100°C 25°C 100°C

Volts Amps Amps Amps Amps Amps Amps Amps Amps
SC6BA2 200
SC6BA4 400 30 20 10 10 7 5 250 125
SC6BA6 600
SC6BAS8 800

Electrical Specifications
Part Reverse Leakage Current Maximum Maximum Maximum Operational
Number k@ Ve Forward Voltage Reverse Recovery Time(" and Storage
V. @ 39Alleg T, @25°C Temperatures
@ 25°C @ 100°C @ 25° Toe Ters
MA MA Volts us °C
SC6BA2
SC6BA4 1.0 100 1.3 2.0 -65 to +150
SC6BAG6
SC6BA8
(1) Measured on discrete devices prior to assembly

Ordering Information

Part Number Description

SC6BA2,
SC6BA4,
SC6BAG,
SC6BA8M Standard Recovery 3-Phase full
wave bridge rectifier assembly

HRSC6BA2,

HRSC6BA4,

HRSC6BAG,
HRSC6BA8™M®

Note:

(1) Available in trays. Please consult factory for
quantity.

(2) Hi-Rel. screened version is similar to
Mil-PRF-19500/483.
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< SC6BA2, SC6BA4, SC6BA6, SC6BAS
' ) SEMTECH

POWER DISCRETES

Outline Drawing

(Dimensions ininches)

0.375 £0.02 < ‘
0.25+0.02

0.146 £ 0.005

—_—T—>

0113i0005 0.022 +0.007

0.75%0.02 O oNoNO ®- @ jﬁ{ﬂ 112+0.01

0.375+0.02

ACL AC2 AC3 (D) + ' T T—— 0.28+0.04
5 v v
/

0.375 + 0.02 X 0.375

ididihi

A\ 4

0.12 R

A
D
[\o]
(9]
v

Note: Unless otherwise stated tolerance is + 0.03

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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rq HIGH CURRENT, 3-PHASE SET111403

' SENITECH FuLLWAVE BRIDGE ASSEMBLY SET111419
‘ SET111412
SET111404
SET111411
HIGH CURRENT, HIGH DENSITY, THREE PHASE QUICK REFERENCE
FULLWAVE BRIDGE RECTIFIER. DATA
* Low thermal impedance * VR = 1580V - 1000V
* Small size and low weight e lo =45A
* High current applications e tr =30NnS-2uS
* lIsolated for direct heatsink mounting * Irsm > 150A

» High surge ratings

ABSOLUTE MAXIMUM RATINGS

Working |Average Rectified Current| 1 Cycle Surge Respe‘i“"e Qperating & Storage
Device Reverse (rav) @ Tanp TrsM tp = 8.3mS oy | Cmperatire Range
T Voltage
ype (VrRwm) @55°C | 100°C 125°C | @25°C | @100°C | @25°C | (Tor)  (Tsto)
Volts Amps | Amps | Amps | Amps | Amps | Amps °C
SET111403 1000 45 33 24 150 100 25 -55 to +175
SET111419 1000 30 24 18 150 80 15 -55 to +175
SET111412 600 45 33 24 150 100 25 -55 to +175
SET111404 400 45 33 24 150 80 25 -55 to +175
SET111411 150 45 30 21 175 175 24 -55 to +150
Rejc = 0.5°C/W
MECHANICAL
G56
F MS'MENSI?SE-ES
DIM " NOTE
£ ] l. ‘ 152 6o [0 Tao 1

100 [104 [39 [a41
368 |3.94 | 145 [.155
30 a3 |12 [13
33 [38 [13 |15

53 |6.1 21 .24
269 [27.2 |1.06 |1.07
18 123 1.07 1.09

1 SNWIWIWEL

\ G Y
2 NOTES:
1. POSITIVE TERMINAL - RED DOT

’ 2. NEGATIVE TERMINAL - BLACK DOT
K
[ ]

33 [4.1 43 .16
81 (97 132 [38 :
1.5 120 |.06_|.08 DIA
360 ]3.71 {.142 ]|.146 | DIA

>
[+ ]
(o]
T
L]
<{X|X|<[TI®O|MM|OC|T >
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< HIGH CURRENT, 3-PHASE SET111403
" SEINITECH FuLLWAVE BRIDGE ASSEMBLY SET111419
SET111412
SET111404
SET111411

ELECTRICAL CHARACTERISTICS

Maximum Leakage MFz’r“i:f:r‘:i“ M;:i;“};‘em
Device Current Ir @ VrwM Voltage | Recovery
Type ToBT | T 10T Ve @ 9A @ 25°] Tixtrrxre.‘
HA HA Volts nS
SET111403 3.0 60 1.2 2000
SET111419 3.0 75 2.2 150
SET111412 3.0 60 1.2 2000
SET111404 3.0 60 1.5 150
SET111411 30.0 1.5mA 1.1 30

I Measured on discrete devices prior to assembly

056
10°
o Zn
Crw) G
LT
p//
-1
//
L1
10" el
/
P%
Figure 1. Typical transient pd
thermal impedance i A
characteristic.
10?2
10° 102 10" 10° 10'

t (Secs)
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_ HIGH CURRENT, 3-PHASE SET111403
' SEINVITECH FuLL WAVE BRIDGE ASSEMBLY SET111419
‘ SET111412
SET111404
SET111411
50 ad2iso ad3iso
50 V
/ )
—
. v . 1/
Ir Typ@Tj=150°C\\/ Ir Typ@'l}:lSO"C\/ /
(Amps) / (Amps) /
30 30
Max @ T, = 150°c7[\ / /
20 / / " Max @ T; = 150°C ~7L\
// I/
10 /// Max @ T; = 25°C ‘0 // //L- Max @ Tj = 25°C
/] /z// // /A/
0 e / o // /
0.0 0.4 0.8 1.2 1.6 2.0 0.0 0.5 1.0 1.5 2.0 2.5
Ve (Volts) Vi (Volts)
Figure 2, Forward voltage drop per leg as a function Figure 3. Forward voltage drop per leg as a function
of forward current for SET111403 & SET111412. of forward current for SET111404.
50 adliso aS2iso
50
/ [ /1]
. 7. a1
Ir Typ @ Tj = 150°C $—_| / Ir Typ@T; = 150°C~_ | / /
(Amps) V (Amps) / / /
30 30
’/ ’/ Max @ T; = 150°C /
20 / 20 /
Max @ Tj = 15()°C74/\ / /
o / o / /‘\ Max @ T; = 25°C
/ /&~ Max @ T, = 25°C / /
g 4 A
0 A 0 // 7
0.0 1.0 2.0 3.0 4.0 5.0 0.0 0.4 0.8 1.2 1.6 2.0
Vi (Volts) Vi (Volts)

Figure 4. Forward voltage drop per leg as a function
of forward current for SET111419.

Figure 5. Forward voltage drop per leg as a function

of forward current for SET111411.
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&

HIGH CURRENT, 3-PHASE

SET111403

' SEINITECH FuLLWAVE BRIDGE ASSEMBLY SET111419
gy SET111412
SET111404
SET111411
200 R P 200 M
160 59 160 Vi 79
Pr Tme Pr Tme
(Watts) CO (Wats) R and L loads (O
120 R and L loads 4 88 120 - - 103
/. A
80 ,/ 117 80 127
/] V4
40 146 40 / 151
L
5 4
0 175 0 175
0 10 20 30 40 50 10 20 30 40 50

Ioavy (Amps)

Figure 6. Forward power dissipation and
maximum allowable mounting base temperature
as a function of output current for sinusoidal
operation, for SET111403 and SET111412.

Ioavy (Amps)

Figure 7. Forward power dissipation and
maximum allowable mounting base temperature
as a function of output current for sinusoidal
operation, for SET111404.

160 MI26 ag
120 // 66
Pr
R and L loads / T
(Watts) e
O
60 // 94
30 = 122
"
0 150
0 10 20 30 40 50
Io@av) (Amps)
Figure 8. Forward power dissipation and
maximum allowable mounting base temperature
as a function of output cumrent for sinusoidal
operation, for SET111411.
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Power Discretes Databook

Chapter 6
Half Wave, High Voltage Assemblies

Datasheet No. Title:

S1KWXKAX Standard Recovery High Voltage, High Current Rectifier
S2HVMX Standard Recovery High Voltage, Rectifier Assembly
S2HVMXF Fast Recovery High Voltage, Rectifier Assembly
S2HVSX Standard Recovery High Voltage, Rectifier Assembly
S2HVSXF Fast Recovery High Voltage, Rectifier Assembly
S2KWXKAX Standard Recovery High Voltage, High Current Rectifier Assembly
S3HVMX Standard Recovery High Voltage, Rectifier Assembly
S3HVMXF Fast Recovery High Voltage, Rectifier Assembly
SAKWXKAX Standard Recovery High Voltage, High Current Rectifier Assembly
SCFX Fast Recovery High Voltage, Rectifier Assembly

SCFSX Fast Recovery High Voltage, Rectifier Assembly

SCHX Standard Recovery High Voltage, Rectifier Assembly
SCHJXK Standard Recovery High Voltage, Rectifier Assembly
SCHSX Standard Recovery High Voltage, Rectifier Assembly
SCKVXK12 Standard Recovery High Voltage, Rectifier Assembly
SCKVXK3 Standard Recovery High Voltage, Rectifier Assembly
SCKVXK3F Fast Recovery High Voltage, Rectifier Assembly
SCKVXK30 Standard Recovery High Voltage, Rectifier Assembly
SCKVXK40 Standard Recovery High Voltage, Rectifier Assembly
SCPHNX Standard Recovery High Voltage, High Current Rectifier Assembly
SDHXK Standard Recovery High Voltage, Rectifier Assembly
SDHXKM Standard Recovery High Voltage, Rectifier Assembly
SDHXKS Standard Recovery High Voltage, Rectifier Assembly
SDHFXKM Fast Recovery High Voltage, Rectifier Assembly
SDHFXKS Fast Recovery High Voltage, Rectifier Assembly
SHVMX Standard Recovery High Voltage, Rectifier Assembly
SHVMXF Fast Recovery High Voltage, Rectifier Assembly

SHVSX Fast Recovery High Voltage, Rectifier Assembly
SHVSXF Fast Recovery High Voltage, Rectifier Assembly
SLF2500,5000,1000,15000 Fast Recovery High Voltage, Rectifier Assembly

2009 SEMTECH CORP 200 Flynn Road, Camarillo, CA 93012




Vq STANDARD RECOVERY S1KW16KA-1 S1KW32KA-2

' SEINTECH HGHVOLTAGE HIGH  S1KW48KA-3 STKW64KA-4
gy CURRENT RECTIFIER  S1KWS80KA-5 S1KW96KA-6

HIGH VOLTAGE, HIGH CURRENT, HIGH DENSITY, QUICK REFERENCE
STANDARD RECOVERY RECTIFIER ASSEMBLY DATA

* Up to 96kV reverse voltage e VR = 16KV - 96kV

e Alr or oil environment e | =3.8-50A((nooi)
* Low reverse leakage currents e IR =10pA

* High thermal shock resistance e lrsm = 150A

* Integral cooling fins.

ABSOLUTE MAXIMUM RATINGS

. . e iti 2
Working | Average Rectified Current Irav) | 1 Cycle S“;g; %““em ke e 18t3 S
Device Reverse air air | forced air| still oil ks e . Curren% Ierm = fom
T Voltage |@25° | @65°c | 600CRM | @ s5°C -
ype Ve @ 55°C @25°C | @100°C | @25°C | @25°C

Volts Amps { Amps | Amps | Amps | Amps | Amps | Amps A%

S1IKW16KA-1 16000 20 | 14 4.0 5.0 t ‘ i
S1KW32KA-2 32000 15 | 1.0 | 3.0 3.8
S1KW48KA-3 48000 1.5 | 1.0 | 3.0 3.8
S1IKW64KA-4 64000 1.5 | 1.0 | 30 3.8
S1IKW80KA-5 80000 1.5 | 1.0 | 3.0 3.8
S1IKW96KA-6 96000 | 1.5 | 1.0 | 3.0 | 38 l : <

MECHANICAL

G Dimensions
;115( x (see drawing)
* TN

Y BIMENSIONS B (max) | C (max)
MM INCHES NOTE

m;- e T Tio T inches | inches
R TR
¢ B Ceme ks s T 4.780 | 6.480
Xfer iz Teefam for 7.980 | 9.680
coe 11.18 | 12.88
- 14.38 | 16.08
*L———wwww—zr[ - 17.58 | 19.28
f W 20.78 | 22.48
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Vq STANDARD RECOVERY S1KW16KA-1 S1KW32KA-2
' SEINTECH HGHVOLTAGE HIGH  S1KW48KA-3 STKW64KA-4
gy CURRENT RECTIFIER  S1KWS80KA-5 STKW96KA-6

CHARACTERISTICS
Maximum Reverse | Maximum | Maximum
. Leakage Current Forward Reverse
Device IR @ Vrwm Voltage | Recovery
Type @5°C [@10°C | oo | v amsec
HA UA Volts uS
SIKW16KA-1 1 16 |
S1IKW32KA-2 32 1
S1KW48KA-3 48
1.0 20 2.0
SIKW64KA-4 64
SIKWB80KA-5 80 l
SIKW9I6KA-6 | 7

! Measured on discrete devices prior to assembly

Operating temperature range -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

10.0 / /
Typ@ T, = 150°C / /
8.0 P~

Ir / /

(Amps) / / TABLE 1

6.0 DEVICE X-axis

/ / / ST1KW16KA-1 x1

S1KW32KA-2 | x2

4.0 / S1KW48KA-3 x3

Max @ T, = 150°C % S1KW64KA-4 | x4

- S1KWBOKA5 | x5

”0 / Y/ S1KWIEKA-6 | x6

/ / /41 Max @ T = '_:5°C

0.0 3.2 6.4 9.6 128 16.0 19.2
Ve (Volts)

0.0

Figure 1. Forward voltage drop as a function
of forward current.
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Vq STANDARD RECOVERY S2HVM2.5 S2HVM5

' SENITECH HIGHVOLTAGE RECTIFIER S2HVM7.5 S2HVM10
gy ASSEMBLY S2HVM12.5 S2HVM15

HIGH VOLTAGE, HIGH DENSITY, STANDARD QUICK REFERENCE
RECOVERY MODULAR RECTIFIER ASSEMBLY DATA

* Up to 15kV reverse voltage e VR =2.5kV-15kV

* Modular construction e [ =08-20A (nain
* Low reverse leakage current e R = 1.0OpA

* High thermal shock resistance * Irsm = S0A

* Provides design versatility

ABSOLUTE MAXIMUM RATINGS

s 2,
Working |Average Rectified Current Iray)| 1 Cycle Surge Current | Repetitive It

) Irsm urge i, = 8.3mS
D Reverse = P
Tewce Voltage | air | Air Heatsink | Stl ol 2 83m° C;;:,im @25°C
ype Veww | @25°C |@100°c| @35°C |@ss°c| @2°C | @100°C | gosoc
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps A%
S2HVM2.5 2500 20 | 08 20 4
S2HVMS5 5000 20 | 08 2.0
S2HVM7.5 7 . . .
>0 201 08 20 2.0 50 20 12.0 10.0
S2HVM10 10000 1.2 | 05 2.0
S2HVM12.5 12500 10 | 04 2.0
| S2HVM15 15000 08 | 03 1.5
MECHANICAL

MAXIMUM THERMAL IMPEDANCES

Junction - Ambient Regja < 12°C/W
Junction - Stud Ress < 6°C/W
Junction - Oil Reso < 4.5°C/W

G20

DIMENSIONS
MM INCHES {1
MIN { MAX | MIN | MAX

- 1483 | - 19
198 § - 78
160 | - 63
L] 66 _1-
TAP'D 1/4-28 UNF
STUD 1/4-28 UNF

DiIM *

£

T O[O
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Vq STANDARD RECOVERY S2HVM2.5 S2HVM5

' SENITECH HIGHVOLTAGE RECTIFIER S2HVM7.5 S2HVM10
gy ASSEMBLY S2HVM12.5 S2HVM15

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum { Maximum
. Leakage Current Forward Reverse
Device I @ Vawm Voltage Rec}ovelry
Type @25°C |@100°C | VESZIA . eaC
A A Volts us
S2HVM2.5 4 1 33 1
S2HVM5 55
S2HVM?7.5 8.8
1.0 20 25
S2HVM10 11.1
S2HVM12.5 14.4
S2HVM15 ! 16.6 |

1. Measured on discrete devices prior to assembly

Operating temperature range -55°C to +150 °C

Storage temperature range -55 °C to +150 °C
6.0 AlSsl
5.0 Typ @ T; = 150°C /
W Aval
ps TABLE 1
4.0
Max @ T = 150°C / / / DEVICE X-axis
20 Na’ S2HVM25 | x3
/ S2HVMS x5
— S2HVM7.5 | x8
20 Max @ T =25°C \\/\ / SoHVM10 | x10
/ /7 SoHVM1i25|  x13
i / S2HVM15 | x15
74
0.0 /
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Vr (Volis)

Figure 1. Forward voltage drop as a function
of forward current for use with table 1.
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_ FAST RECOVERY HIGH S2HVM2.5F S2HVMSF

' SENITECH VOLTAGE RECTIFIER S2HVM7.5F
gy ASSEMBLY S3HVM2.5F S3HVMS5F
S6HVM2.5F

HIGH VOLTAGE, HIGH DENSITY, FAST RECOVERY QUICK REFERENCE

MODULAR RECTIFIER ASSEMBLY DATA

* Low reverse recovery time « Vr =2500- 7500V
* Low reverse leakage current « I =08-24A

* High thermal shock resistance ¢ Irsm =up to 130A

* Modular construction e fr =1860nS

* Low distributed capacitance

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current Ifav) 1Cycle It Repetitive
Device Reverse Cunerge | tp=83ms Surge
Type Vﬁitffe air 25 °C | air 100 °C sstllrxi té) ;‘563& i% s;isllocc):il t,,@: Tg: jﬂs Irry @ 25°C
Volts Amps | Amps | Amps Amps Amps A% Amps
S2HVM2.5F 2500 2.0 0.8 2.0 2.0 32 4.25 11
S2HVMSF 5000 1.2 0.5 2.0 2.0 32 4.25 11
S2HVM?7.5F 7500 0.8 0.3 1.5 2.0 32 4.25 11
S3HVM2.5F 2500 24 1.0 3.0 3.0 70 20 20
S3HVMS5F 5000 1.2 0.5 25 3.0 70 20 20
S6HVM2.5F 2500 24 1.0 5.0 6.0 130 70 35
MECHANICAL

MAXIMUM THERMAL IMPEDANCES

Junction - Ambient Rega < 12°C/W
Junction - Stud Reus < 6°C/W
Junction - Oil ReJo < 4.5°C/W

G20

DIMENSIONS

E DiM * MM INCHES

S

TN | MAX | MIN [ MAX |NOTE
- 483 | - 1.9 -
198 | - .78

16.0 | - 63
- 66 - .28
TAP'D 1/4-28 UNF
STUD 1/4-28 UNF

- 1 polarity - cathode to stud
D F
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Vq FAST RECOVERY HIGH S2HVM2.5F S2HVMS5F

' SENITECH VOLTAGE RECTIFIER S2HVM7.5F

1 ASSEMBLY S3HVM2.5F S3HVM5F
S6HVM2.5F

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum
] Leakage Current | Reverse Forward
Device Ik @ VRwu RTQ"COVGII’Y Voltage
Type @25°C {@100°C | ¢, ggsoc Vr@BC
UA HA nS Volts
@1.0A
S2ZHVMZ2.5F 1.0 250 6
S2ZHVMSF 1.0 25.0 12
S2HVM7.5F 1.0 25.0 18
150 @3.0A
S3HVM2.5F 5.0 25.0 6
S3HVMS5F 5.0 25.0 12
@ 6.0A
S6HVM2.5F 10.0 50.0 \ 6
1. Measured on discrete devices prior to assembly
Operating temperature range -55°C to +150 °C
Storage temperature range -55°Cto +150 °C

AORs]

’ v

Typ @ Tj= 1S0°C -

8 |
I \// / TABLE 1

(Amps) /
M = 150"
weT 1SQ‘C\\ DEVICE X-AXIS

6 7 \/ /| S2HVM2.5F| x3

Max @ T; = 25°C S2HVM5SF X6
4 S2HVM7.5F x8

W
1.0 2.0 3.0
Vi (Volts)

Figure . Forward voltage drop as a function of forward current for
S2ZHVM**F geries (see Table 1).
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Vq FAST RECOVERY HIGH S2HVM2.5F S2HVM5F

' J) SEINITECH VOLTAGE RECTIFIER S2HVM7.5F

ASSEMBLY S3HVM2.5F S3HVMSF
S6HVM2.5F
Al04
10.0: T T T 2
menwod | T /T 1 1/
- ~~— / TABLE 2
8.0 Vi
Ir / / / DEVICE X-AXIS
(Amps) 7 S3HVM2.5F| x1
60 e TN/ / | S3HVMSF | x2
| AR
- /;
M T;=25C
4.0 =e \Z /]
/™
ARy
20 / //
0.0 ///
0 1.0 20 3.0 4.0 5.0 6.0 7.0
Vr (Volts}
Figure 2. Forward voltage drop as a function of forward current for
S3HVM**F series (see Table 2).
10.0 / / / ALS
8.0 Typ @ T, = 150°C ] //
1 i ]
(Azlxl:ps) Mm@ 1= 150°C 77/ /
6.0 / / 7
/
Max @ T) = 25°C ~ /
4.0 ~
/.
//
e
0.0 e /
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Vr (Volts)
Figure 3. Forward voltage drop as a function of forward current

for SBHVM2.5F.
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Vq STANDARD RECOVERY HIGH S2HVS2.5

' J) SENITECH VOLTAGE RECTIFIER ASSEMBLY S2HVS5
S2HVS7.5

HIGH VOLTAGE, HIGH DENSITY, STANDARD QUICK REFERENCE
RECOVERY MODULAR RECTIFIER ASSEMBLY DATA

« Up to 15kV reverse voltage e VR =2.5kV-7.5kV
* Modular construction « | = to85A

* Low reverse {eakage current * IR = 20uA

* High thermal shock resistance * lrsm = 200A

* Provides design versatility

ABSOLUTE MAXIMUM RATINGS

; e 3
Working |Rectified Current Irav) 1853’;" 1;3 S
Device Reverse Current Frsu t"@; 25;0?
Tvpe Voltage Air Air Still oil | ¢, = 8.3mS
Yp Viwm @25°C | @100°C | @55 °C | '@ Tymax
Volts Amps | Amps | Amps | Amps A%
S2HVS2.5 2500 5.5 3.1 8.5 200 150
S2HVSH 5000 4.4 24 6.8 200 150
S2HVS7.5 7500 3.2 1.7 5.1 200 150
MECHANICAL
ALQOT T 1 = MAX ¢D1
 pe
THREAD RELIEF o A
7O MINOR DiA —— 8 '
110 3 THDS
/ TERMINAL 1 i
TERMINAL 2 |
N1 2 |
PD — PD @Dt @D ﬁ@\
I w
h ! i
0.020 MIN x 45° !
CHAMFER \ I
— i
//181.005]
—B—ISURFACE 04T 10 DIA = MAX D1
5. MODULE CONTOUR WITHIN DIMENSION
A NOT SPECIFIED NTEENIONS
4, CATHODE CONNECTED TO TERMINAL 2 DM T AR I [WAX 1T
. { A_10,97011.020 |25 1260 |5
3. THREADED INSERT 1/4~28UNF—2B B10.05010.080 11,27 12.03
¢ Tos0710317 780 1805 194
2. THREADED STUD 1/4—2BUNF—2A CTl03ia 10400 1606 116.16 13
@D |345 1365 (876 2.
1. ALL MARKINGS SHALL BE ON CATHODE
SIDE OF MODULE #D110.95 $1.25 241 131,
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Vq STANDARD RECOVERY HIGH S2HVS2.5

' J) SENITECH VOLTAGE RECTIFIER ASSEMBLY S2HVS5

S2HVS7.5

ELECTRICAL CHARACTERISTICS

Maximum Reverse § Maximum | Maximum
. Leakage Current Forward Reverse

Device Ik @ Viww Voltage Rec-ove]ry

Type @25°C [ewoc| VEES2A o
HA HA Volts us
S2HVS2.5 2.0 20 3.5 - 5.0
S2HVSS 2.0 20 5.8 5.0
S2HVS7.5 2.0 20 92 5.0

1. Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

Al07

3 Typ @ T, = 150°C
. NA L
(Amps) TABLE 1

4o Max @ T; = 150°C / DEVICE X-axis

7\ S2HVS2.5 x3
S2HVS5 x5
Max @ T; = 25°C \4 / S2HVS7.5 x8

2.0 / >/
0.0 //
6

» /
0.0 0.2 0.4 0.

0.8 1.0 1.2
VE (Volts)

Figure 1. Forward voltage drop as a function
of forward current for use with table 1.

© 2009 SEMTECH CORP 312 www.semtech.com



rq FAST RECOVERY HIGH VOLTAGE S2HVS2.5F

" SENITECH RECTIFIER ASSEMBLY S2HVS5F

S2HVS7.5F

HIGH VOLTAGE, HIGH DENSITY, FAST RECOVERY QUICK REFERENCE
MODULAR RECTIFIER ASSEMBLY DATA

* Low reverse recovery fime * VR = 2500 - 7500V

* Low reverse leakage current ! * F =107.2A

« High thermal shock resistance * lrsm =150A

* Modular construction e tr =300nS

* low distributed capacitance

ABSOLUTE MAXIMUM RATINGS

Working Rectified Current Irav) 1552’;8 Pt
Device Reverse Current Ipsy| tp = 83mS
T Voltage | air25°C |air 100°C| instill oil { t, = 83mS
ype Vrwm @55°C @ Tjmax

Volts Amps § Amps | Amps Amps A%S

S2HVS2.5F 2500 4.8 2.75 7.2 150 96
S2HVS5F 5000 3.8 2.1 5.8 150 96
S2HVS7 5F 7500 2.8 1.6 4.4 150 96
MECHANICAL
AL T A = M 1
Clm—
THREAD REUEF [~ A -
TO MINOR DIiA —-— B
1 70 3 THDS
4 TERMINAL 1 / \
TERMINAL 2 i
go — = PD %01 #0 ff m
L1 I/
h t
0.020 MIN x 45° O1A]G20
CHAMFER
771810051
—B-ISURFACE OUT TO DIA = MAX D]
5. MODULE CONTOUR WITHIN DIMENSION
A NOT SPECIFIED e e
4. CATHODE CONNECTED TO TERMINAL 2 PM TN T "MAX[WIN_ [WAX NOTE
A 10.970]1.020 [24.6 [26.0 |5
3. THREADED INSERT 1/4—28UNF~28 8 [0.050[0.080]1.27 12
C_[0.30710.317 [7.80 74
2. THREADED STUD 1/4—28UNF-2A C1[0.318 [0.400 | 8.08 110.16 |3
20 [3.45 (365 [87.6 (92,
1. ALL MARKINGS SHALL BE ON CATHODE
SIDE OF MODULE -0L0.9 Nlzs l241 I8
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rq FAST RECOVERY HIGH VOLTAGE S2HVS2.5F

' SENITECH RECTIFIER ASSEMBLY S2HVS5F
4 S2HVS7.5F

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum
. Leakage Current Reverse Forward
Device IR @ VRwM R;covex"y Vo!tag:
Type @25°C [8100°C | ¢, @ 25°C ""3535 ¢
HA HA nS Volts
S2HVS2.5F 2.0 20.0 300 3.9
S2HVS5F 20 20.0 300 6.5
S2HVS7.5F 2.0 20.0 300 10.4

1. Measured on discrete devices prior to assembly

Operating temperature range -55°C 1o +150 °C
Storage temperature range -55°C to +150 °C

Al06

” /1/
Typ @ Ty = 150°C — ///

16 s
" / / TABLE 1
{Amps)
0 Max @ T = 150°C~_| — / / / DEVICE X-AXIS
/ S2HVS2.5F x3

Max @ T; = 25°C —_| / / / | S2HVS5F x5

S2HVS7.5F x8
/
4 VAV
A

0 //
0.0 0.4 0.8 12 1.6 20
Vr (Volts)
Figure 1. Forward veltage drop as a function of forward current
(see TABLE 1).
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Vq STANDARD RECOVERY S2KWS8KA-1 S2KW16KA-2

' SEINTECH HGHVOLTAGE HIGH  S2KW24KA-3 S2KW32KA-4
gy CURRENT RECTIFIER  S2KW40KA-5 S2KW48KA-6

HIGH VOLTAGE, HIGH CURRENT, HIGH DENSITY, QUICK REFERENCE
STANDARD RECOVERY RECTIFIER ASSEMBLY DATA

* Up to 48kV reverse voltage e VR = 8KV - 48kV

* Air or oil environment e I =7.5-10.0A (n oil)
* High reverse surge current e IR =20uA

* High thermal shock resistance e Irsm = 250A

* Integral cooling fins

ABSOLUTE MAXIMUM RATINGS

Working | Average Rectified Current Iray) | 1 Cycle Surge Current | Repetitive It

i tp = 8. urge ;= 8.
Device Reverse air air | forced air | still oil P Imjms Curren§ o tp = 8.3mS
Type Voltage @25°C | @65°C 6OOCEM @ 55°C . j _ : _
Vrwm @ 55°C @25°C | @100°c | @25°Cc | @25°C

Volts Amps | Amps | Amps | Amps | Amps | Amps Amps A%

S2KWS8KA-1 8000 4.0 27 8.0 10.0 ’
S2KW16KA-2 16000 3.0 2.0 6.0 7.5
S2KW24KA-3 24000 3.0 2.0 6.0 7.5

250 150 45 250
S2KW32KA-4 32000 3.0 2.0 6.0 7.5
S2KW40KA-5 40000 3.0 2.0 6.0 7.5
S2KW48KA-6 48000 3.0 2.0 6.0 7.5 1 r
MECHANICAL
e Dimensions
x (see drawing)
v oz RIS B (max) | C (max)
1;;_;%@%‘7? — inches | inches
JD_§EET’?§LE 1 19 :
c B _FL_;';_gzj 2934 |0:§ 103 - 4780 6.480
Y T2 Tes Tts Toso Toia 7.980 | 9.680
X 11.18 | 12.88
14.38 | 16.08
_}— A
o [l L ' 17.58 | 19.28
‘ W 20.78 | 22.48
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Vq STANDARD RECOVERY S2KWS8KA-1 S2KW16KA-2
' SEINTECH HGHVOLTAGE HIGH  S2KW24KA-3 S2KW32KA-4
gy CURRENT RECTIFIER  S2KW40KA-5 S2KW48KA-6

CHARACTERISTICS
Maximum Reverse | Maximum | Maximum
] Leakage Current Forward | Reverse
Device IR @ Vrwm Voltage | Recovery
VE@60A | Ti
Type @25°C [@10°C | gosc | 1, @25°C
HA HA Volts us
S2KWS8KA-1 ] n 8 N
S2KW16KA-2 16
S2KW24KA-3 24
2.0 40 20
S2KW32KA-4 32
S2KW40KA-5 40
S2KW48KA-6 48 :

! Measured on discrete devices prior to assembly

Operating temperature range -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

A42

20.0 / /
Typ @ T, = 150°C < [ /

(Amps) / TABLE 1

1]

16.0

12.0 / DEVICE X-axis
/ / S2KWBKA-1 | x1

/ / S2KW16KA-2 | x2

80 / S2KW24KA-3 | x3
Max @ T; - 150°C % S2KW32KA-4 | x4

/ \/ S2KW40KA-5 | x5

4.0 S2KW48KA-6 x6

/ L /4 Max @ T; = 25°C
0.0 A 1 1 i
0.0 1.6 32 48 6.4 8.0

Vr (Volts)

Figure 1. Forward voltage drop as a function of
forward current.

9.6
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Vq STANDARD RECOVERY S3HVM2.5 S3HVM5
"SEMTECH HIGH VOLTAGE RECTIFIER S3HVM7.5 S3HVM10

ASSEMBLY S6HVM2.5 S6HVM5
S9HVM2.5
HIGH VOLTAGE, HIGH DENSITY, STANDARD QUICK REFERENCE
RECOVERY MODULAR RECTIFIER ASSEMBLY DATA
* Low forward voltage drop « Vg = 2500 - 10000V
e |Low reverse leakage current e I =1.2-4.0A (nain
¢ High thermal shock resistance e IR =1-3 pA (Max)
* Modular construction and design versatility  tr =25uS
¢ Low distributed capacitance
ABSOLUTE MAXIMUM RATINGS
Working |Average Rectified Current Irav)| 1 €l Surge Current | Repetitive Ft
Device Reverse Stud to t ! B 3ms Current t*’@= 285:3215
T Voltage Air Air | Heatsink | Still oil Lrgn
ype VRwM @25°C |@100°c| @25°C |@55°C | @25°C | @100°C | @25°C
Volts Amps | Amps | Amps | Amps| Amps | Amps | Amps A%S
S3HVM2.5 2500 30 | 125 ] 3.0 3.0 50 20 11 10
S3HVM5 5000 2.4 1.0 3.0 3.0 50 20 11 10
S3HVM?7.5 7500 15 | 063 | 3.0 3.0 50 20 11 10
S3HVM10 10000 1.2 | 05 2.5 3.0 50 20 11 10
S6HVM2.5 2500 4.0 1.5 6.0 6.0 100 40 22 41.5
S6HVM5 5000 24 1.0 6.0 6.0 100 40 22 41.5
SOHVM?2.5 2500 5.0 1.8 7.5 10.0 150 60 33 93.3
MECHANICAL

MAXIMUM THERMAL IMPEDANCES

Junction - Ambient Raya < 12°C/W
Junction - Stud Ress < 6°C/W
Junction - Oil Rejo < 4.5°C/W

G20

DIMENSIONS

MM INCHES NOTE
MIN | MAX | MIN | MAX

- 483 | - 19 -

198 | - .78

DiM ™

160 | - B3
- 6.6 - 28
TAP'D 1/4-28 LINF.
STUD 1/4-28 UNF

ailinlwhie)a-ghd

© 2009 SEMTECH CORP 317 www.semtech.com



Vq STANDARD RECOVERY S3HVM2.5 S3HVM5

' J) SENITECH HIGHVOLTAGE RECTIFIER S3HVM7.5 S3HVM10

ASSEMBLY S6HVM2.5 S6HVMS
S9HVM2.5
ELECTRICAL CHARACTERISTICS
Maximum Reverse | Maximum | Maximum
. Leakage Current Forward Reverse
Device IR @ Vawnm Voltage R;c_ovelry
Type [esclowmxc] ® Sl [ 5
HA HA Volts us
@3.0A X
S3HVM2.5 1.0 10.0 3.45
S3HVMS5 1.0 10.0 5.75
S3HVM7.5 1.0 10.0 9.20
S3HVM10 1.0 10.0 11.5 25
@ 6.0A :
S6HVM?2.5 2.0 20.0 3.45
S6HVMb5 2.0 20.0 5.75
@9.0A
SOHVM2.5 3.0 30.0 3.45
1. Measured on discrete devices prior to assembly
Operating temperature range -55 °C to +150 °C
Storage temperature range =55 °C to +150 °C
6.0 / AlSs
6o Typ@ T; = 150°C / /
Ny / / / TABLE 1
(Amps) Max @ T; = 150°C / /
4.0 / DEVICE X-axis | Y-axis
Mox @ T = 25°C / / S3HVM25 | x3 | xI
3.0 - S3HVMS x5 x1
aN S3HVM7.5 | x8 | xl
/ / S3HVMIO | x10| xI
20
1/ 1/ S6HVM2.5 | x3 | x2
/Y 1/ S6HVMS x5 | x2
1.0 7
/,/ / SOHVM2.5 | x3 | x3
0.0 e /
0.0 0.2 0.4 06 0.8 1.0 12 1.4
VE (Volts)

Figure 1. Forward voltage drops as a function
of forward current for use with table 1.
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Vq STANDARD RECOVERY S4KW4KA-1 S4KW8KA-2
' SENTECH HGHVOLTAGE, HIGH  S4KW12KA-3 S4KW16KA-4
gy CURRENT RECTIFIER  S4KW20KA-5 S4KW24KA-6

HIGH VOLTAGE, HIGH CURRENT, HIGH DENSITY, QUICK REFERENCE
STANDARD RECOVERY RECTIFIER ASSEMBLY DATA

* Up to 20A forward current and 24kV reverse voltage * VR =4kV-24kV

* Alr or oil environment « [ =8.0-20.0A (inoib
* High reverse surge current * I =4.0uA

* High thermal shock resistance * Irsm = S500A

* Inftegral cooling fins

ABSOLUTE MAXIMUM RATINGS

Working | Average Rectified Current Irav) | ! Cycle Surge %‘m’ent Repetitive | I;; .
Device Reverse air air | forced air still oil tp -18.3m Curren% Irrm tp = B
T Voltage |@25°C | @65°C | 600CEM | @ 55°C o
ype VRwn @ 55°C @25°C | @100°C | @25°Cc | @25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps A%
S4KW4KA-1 4000 8.0 54 16.0 | 20.0
S4KWS8KA-2 8000 6.0 4.0 12.0 | 15.0

S4KW12KA-3 12000 6.0 4.0 12.0 15.0
S4KW16KA-4 16000 6.0 4.0 12.0 15.0
S4KW20KA-5 20000 6.0 4.0 12.0 15.0
S4KW24KA-6 24000 6.0 4.0 12.0 15.0 | 1

500 300 90 1000

MECHANICAL
G Dimensions
" {(see drawing)
°7Y Y = DIMENSIONS B (max) | C (max)
DIZ T Fra N_OTE inches { inches
T s fms i D 4.780 | 6.480
e e o 7.980 | 9.680
e d 11.18 | 12.88
) 14.38 | 16.08
o A SASATATA A I v 17.58 | 19.28
. 1
it et 2078 | 22.48
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Vq STANDARD RECOVERY S4KW4KA-1 S4KW8KA-2
' SENTECH HGHVOLTAGE, HIGH  S4KW12KA-3 S4KW16KA-4
gy CURRENT RECTIFIER  S4KW20KA-5 S4KW24KA-6

CHARACTERISTICS
Maximum Reverse | Maximum | Maximum
. Leakage Current Forward Reverse
Device IR @ VrwM Voltage Re§ove}'y
Type
HA HA Volts us
S4KW4KA-1 3 4 4.0 4
S4KWB8KA-2 8.0
S4KW12KA-3 12.0
4.0 80 2.0
S4KW16KA-4 16.0
S4KW20KA-5 20.0
S4KW24KA-6 v v 24.0 v

! Measured on discrete devices prior to assembly

Operating temperature range -55 °C to +150 °C
Storage temperature range -565 °C to +150 °C

A42

40.0 / /
32.0 TPE@T = 10C // //
(AII::L)S) TABLE 1
24.0 / / DEVICE X-axis
/ / / S4KWA4KA-1 x1
/ / S4KWBKA-2 | x2
16.0 S4KW12KA-3 x3
Max @ T, = 150°C %& SAKW16KA-4 | x4
/ \\/ S4KW20KA-5 x5
8.0 S4KW24KA-6 x6
A 1/
/ / /4 Max @ T; = 25°C
%50 0.8 6 24 32 40 48

Vg (Volts)

Figure 1. Forward voltage drop as a function of
forward current.
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_ FAST RECOVERY HIGH SCF2500 SCF5000

' SEINVIT ECH VOLTAGE RECTIFIER SCF7500 SCF10000
‘ ASSEMBLY SCF12500
HIGH VOLTAGE, HIGH DENSITY, FAST RECOVERY QUICK REFERENCE
LEADED SILICON RECTIFIER ASSEMBLY DATA
* Low reverse recovery fime ¢ VR = 2500V - 12500V
* Low forward voltage drop « I =0.5A
* High thermal shock resistance e I =1.0pA
» Corona free construction * fr =150nS

» Low distributed capacitance

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified { Repetitive | 1 Cycle Surge Current Pt Case
Device Reverse Current é urget tp = 8.3mS (sinusoidal) | tp = 83mS | Length
Type Voltage Irav) wren Max

(Vrwm) @5°C |@100°C] @25°C @ 25°C @ 100 °C @25°C dim.C

Volts Amps | Amps | Amps | Amps | Amps A%S | inches
SCF2500 2500 ‘ ‘ ‘ 1.145
SCF5000 5000 ‘ 2.020
SCF7500 7500 0.5 0.3 15 25 12.5 26 2770
SCF10000 10000 3.520
SCF12500 12500 y : i : 4.270

MECHANICAL
11 1
B FII« :{[
4—
| G21
oM = _M;gi’ii;x NOTE
S Q 508 11-3-2 7% = -
] I e

B E 1120 [137 Tode [osa
LT i
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_ FAST RECOVERY HIGH SCF2500 SCF5000

' SENITECH VOLTAGE RECTIFIER SCF7500 SCF10000
gy ASSEMBLY SCF12500

ELECTRICAL CHARACTERISTICS

Max. Leakage Maximum Maximum
Device | Cumrent@Viwy |Forward Volage) Keveme
Type s Time
@25°C | @100°C @25°C 4 @25 °C
HA HA Volts nS
SCF2500 ‘ 3.45 ‘
SCF5000 5.75
SCF7500 1.0 25 9.20 150
SCF10000 11.5
SCF12500 , 15.0 ‘

(1) measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C

Storage temperature range -55°C to +150 °C
20 ADBs1
Typ @ T; = 150°C / /
6 P ~—— /
Ir / / / TABLE 1
A
(Amps) Max @ Ty = 150°C ___| / DEVICE X-AXIS
1.2
/\/ / SCF2500 X3
> SCF5000 XS
o / / / SCF7500 x8
' / / / SCF10000 x10
SCF12500 x13
L Max @ Tj =25C
4/ A
—
0.0 / L
0.0 0.4 0.8 12 16 2.0

VF (Volts)

Fig 1. Forward voltage drop as a function of forward curent.
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< FAST RECOVERY HIGH SCF2500 SCF5000
" SENITECH VOLTAGE RECTIFIER SCF7500 SCF10000

ASSEMBLY SCF12500
E1461 E1462
] ! ] 140
600 Environment multiply 7]
DC y axis
A oil x2.0 Insurge 120
500 Forced air 200 CPM x1.5 - current \ \ INSURGE = Ein pk
Forced air 400 CPM x1.75 (A) 100 N R
\ Forced air 600 CPM x2.0 \ \
400 -
Ir 3 ph half wave or\ 80 N N
full wave N
(mA) ,— 1 ph half wave or ™ \\\ 100 °C
300 full wave ] 60 . o
\ \ § 25°C
6 ph half wave star—— \K’K
200 SN 40 DR
T~
\ \’\\\\\\“
\‘—
100 20 wal
0 0
0 50 100 150 0.1 1.0 10.0
Ta €0 RC time constant (mS)
Figure 2. Maximum average forward currents against Figure 3. Maximum ratings for capacitive loads.
ambient temperature. Insurge current versus RC time constant
E1463
25.0
Peak sine wave 200
forward current
A)
15.0 -
25°C
I~
10.0 \/ 100°C
—
5.0 N 2
0 ——
1 10 100

No of cycles at 60Hz

Figure 4. Non repetitive forward current surge curves.
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< FAST RECOVERY HIGH SCFS2000 SCFS8000
' SENITECH VOLTAGE RECTIFIER SCFS4000 SCFS10000
gy ASSEMBLY SCFS6000 SCFS12000

QUICK REFERENCE HIGH VOLTAGE, HIGH DENSITY, FAST RECOVERY

DATA LEADED SILICON RECTIFIER ASSEMBLY
* VR = 2000 - 12000V * Low reverse recovery time
* F =156A e Low reverse leakage currents
* [ =50uA » High thermal shock resistance
e T =1580nS » Corona free construction

e |ow distributed capacitance

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified | Repetitive | 1 Cycle Surge Current Pt Case

Device Reverse Cll.u'rent C;;%i . tp = B.Sm? (sinusoidal) | t, =8.3mS Lﬁ/xixag;h

F(AV) FSM

Type Yﬁitfh%e @5°C |@10°C| @25°C | @25°C | @100°C | @25°C | dim.C

Volts Amps | Amps | Amps | Amps | Amps A%S inches

SCFS2000 2000 4 A _ 1.53
SCF54000 4000 ‘ 2.53
SCFS6000 6000 1.5 1.0 10.0 150 75 93 353
SCFS8000 8000 4.53
SCFS10000 10000 5.53
SCFS512000 12000 ) 6.53

MECHANICAL

— A j— —

G19

DIMENSIONS
MM INCHES

* T
oM EFMAL_MJL.MAX NOTE
- 180 - 71 -

508 | - 200

TABLE
[39

. 99 T.
122 1137 Jo48 [o54

"
—
==
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Vq FAST RECOVERY HIGH SCFS2000 SCFS8000

' SENITECH VOLTAGE RECTIFIER SCFS4000 SCFS10000
gy ASSEMBLY SCFS6000 SCFS12000

ELECTRICAL CHARACTERISTICS

Maximum Leakage Maximum Maximum
] Current @ Vrwy | Forward Voltage| Reverse
Device Ir drop Vr @ 3.0A R_lg§overy
Type @25°C [ @100°C @25 °C b ;nzes oc
UA UA Volts nS
SCF52000 | 54
SCFS54000 9.0
F .
SCFS6000 5.0 25 12.6 150
SCFS8000 16.2
SCF510000 19.8
SCF512000 ’ 23.4

(1) measured on discrete devices prior to assembly

Operating temperature range  -55 °C fo +150 °C
Storage temperature range -55 °C to +150 °C

A28s!

5.0
Typ® T; = {50°C / / /
4.0 ; ; =
I Max @ T; = 150°C | / 1/ TABLE 1
(Amps) / / DEVICE X-AXIS
3.0
/ / SCFS2000 x3
SCFS4000 x5
/ SCFS6000 x7
2.0 4 SCFS8000 X9
// [~ Max@T,=25C SCFS10000 x11
// SCFS12000 | x13
1.0 / 74
4
0.0
0.0 0.4 0.8 1.2 1.6 2.0

Vr (Volts)

Fig 1. Forward voltage drop as a function of forward current.
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Vq FAST RECOVERY HIGH SCFS2000 SCFS8000

' SENITECH VOLTAGE RECTIFIER SCFS4000 SCFS10000
gy ASSEMBLY SCFS6000 SCFS12000

EMT El4
l I I 560
2.4 pc ~ Environment multiply
y axis

\< oil x2.0 Insurge 480 N

20 Forced air 200 CPM  x1.5 current INSURGE = Em pk
. Forced air 400 CPM  x1.75 (A 400 N |

N\ \ Forced air 600 CPM  x2.0 \ \\

16
b3 3 ph half wave or\s_ 320 \\ N
(Amps} full wave \ | 1 ph half waveor N N

1.2 B — full wave -] N 100 °C

\ \\\\ 240 N

™. 5°Cc +T1 ™ \
0.8 A\ NN N
6 ph half wave star//\ \ 160 ~ -
\ \\ \_\\~~~~\
0.4 < 80 =
0.0 0
o 50 100 150 0.1 1.0 10.0
Ta €O RC time constant (mS)
Figure 2. Maximum average forward currents against Figure 3. Maximum ratings for capacitive loads.
ambient temperature. Insurge current versus RC time constant

1473

150

Peak sine wave 120
forward current

(A)

I~
L TN
\

30 0 ] —— P
100°C ~
1
! 10 No of cycles at 60 Hz 00

Figure 4. Non repetitive forward current sarge curves for 25°C and 100°C
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< STANDARD RECOVERY SCH5000  SCH7500
"SEMTECH HIGH VOLTAGE RECTIFIER SCH10000 SCH12500

ASSEMBLY SCH15000 SCH20000
SCH25000
QUICK REFERENCE HIGH VOLTAGE, HIGH DENSITY, LEADED,
DATA SILICON RECTIFIER ASSEMBLY
* VR = 5000 - 25000V + Low forward voltage drop
* I =05A » Low reverse leakage current
* R =1uA * High thermal shock resistance

* Irsm = S0A « Corond free construction
e |Low distributed capacitance

ABSOLUTE MAXIMUM RATINGS

Working |  Average Rectified Current Irav) 1553“? 1% Reg:rm;"e Case
Device Ele;m: @55 °C | @ 100 °C | Forced air @ | in still oil Curren tp@zT?i:;S Curen I&-eng?
Type Veme 600CEM, 55°C| @ 55 °C *gﬁﬁf}f fris @ 25°C Mo
Volts | Amps | Amps | Amps Amps | Amps A% Amps | Inches
SCH5000 5000 1 i 1 1.145
SCH7500 7500 1.645
SCH10000 10000 k 2.020
SCH12500 12500 | 0.50 0.33 1.0 1.0 50 12 10 2.395
SCH15000 15000 2.770
SCH20000 20000 3.520
SCH25000 25000 1 4.270
MECHANICAL

—_ A —]

G21

DIMENSIONS
" MM INCHES
BN [N T wax | MOTE
N 132 |- 52 -
508 | - 200 |-
T
- ie.s 1- T.26
122 [137 .48 [.054

"
=

m
m O KO o
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_ STANDARD RECOVERY SCH5000 SCH7500
' SEINVITECH HIGHVOLTAGE RECTIFIER SCH10000 SCH12500
‘ ASSEMBLY SCH15000 SCH20000
SCH25000
ELECTRICAL CHARACTERISTICS
Maximum Reverse | Maximum } Maximum
) Leakage Current Forward Reverse
Device Ir @ VrRwM Voltages Re.cov%
Type G5°C [@10C | gasie | e
HA LA Volts uS
SCH5000 5.0
SCH7500 8.0
SCH10000 10.0
SCH12500 1.0 20 13.0 5.0
SCH15000 15.0
SCH?20000 20.0
SCH25000 25.0
1. Measured on discrete devices prior to assembly.
Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C
5.0 [ ] E Al6sl
Typ @ T; = 150°C //
40
Ie Max @ T = 150°C—_| / / TABLE 1
(Amps) Ny
30 7\ DEVICE X-AXIS
Max @ Tj = 25°C SCH5000 5
\U\ SCH7500 ;(a
/ / SCH10000 x10
2.0 SCH12500 x13
/ SCH15000 x15
SCH20000 x20
SCH25000 x25
1.0 /
0.0 /
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Ve (Volts)

Figure 1. Forward voltage drop as a function of forward current (see Table 1).
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< STANDARD RECOVERY SCH5000  SCH7500
" SENITECH HIGHVOLTAGE RECTIFIER SCH10000 SCH12500

ASSEMBLY SCH15000 SCH20000
SCH25000
[ | | ! Eld-1 140 EJ4:2
0.6 pc - Environment multiply —
y axis 120
oil x2.0 Insurge N
0.5 Forced air 200 CPM  x1.5 — current INSURGE = Ein pk
N Forced air400CPM x1.75 TSEEPAN AN R
N \ Forced air 600 CPM  x2.0 \ \\ '
0.4
Ir 3 ph half wave or._s_ 80 \\ \\
(Amps) full wave \ 1 ph half wave or N \\
03 full wave — N 100°C
N &0 g
N
02 AN \ B i \\\
. 6 ph half wave star//\ \\ 40 \\\\
\ :\\ \\_N:N“‘
0.1 < 20 -
0.0 0
0 50 100 150 0.1 1.0 10.0
Ta O RC time constant (mS)
Figure 2. Maximum forward current against Figure 3. Maximum ratings for capacitive loads.
ambient temperature. Insurge current versus RC time constant
Et4-3
50
Peak sine wave 40
forward current \
(A)
30 ~
~N
20 \/, 25°C
10 100°C P ranay -
\
0 —
' 10 No of cycles at 60Hz 100

Figure 4. Non repetitive forward current surge curves.
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Vq STANDARD RECOVERY SCHJ15K SCHJ22.5K

' SENMTECH HIGHVOLTAGE SCHJ30K SCHJ37.5K
‘ RECTIFIER ASSEMBLY SCHJ45K
QUICK REFERENCE HIGH VOLTAGE, HIGH DENSITY, LEADED
DATA SILICON RECTIFIER ASSEMBLY

* VR = 15kV - 45kV * Low forward voltage drops

e IF =80mA (in air) *» Low reverse leakage current

* IR =10uA » High thermal shock resistance

* Irsm = 25A » Corona free construction

* |ow distributed capacitance

ABSOLUTE MAXIMUM RATINGS

v vlgg‘?;:eg Average Rectified Current Cué%%el . j:f; N RzSp:rtg::e ngg,:h
Type | Volage e o] fads TR | s | O mazse] Moo
Volts | Amps | Amps| Amps | Amps | Amps | A?S | Amps | inches

SCHJ15K 15000 | | ‘ ‘ 1 ‘ 1.52
SCHJ22.5K | 22500 : 2.02
SCHJ30K 30000 {0.05 |0.03 | 0.1 0.1 25 26 | 25 | 252
SCHJ37.5K | 37500 3.02
SCHJ45K 45000 | | , ‘ , , 3.52

MECHANICAL

-
==

|
]

G18

DM * HES | note

e
E

i
g=.-_-4|
=
_EE
1B

.

N
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Vq STANDARD RECOVERY SCHJ15K SCHJ22.5K
"SEMTECH HIGH VOLTAGE SCHJ30K SCHJ37.5K

RECTIFIER ASSEMBLY SCHJ45K

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum
. Leakage Current Forward Reverse
Device IR @ Vrwm Voltages Re.cov%
Type e5°C [8100°C| howe | arsc
HA HA Volts US
SCHJ15K * 20
SCH]J22.5K 30
SCHJ30K 1.0 20 40 2.5
SCHJ37.5K 50
SCHJ45K ' 60 :

1. Measured on discrete devices prior to assembly

Operating temperature range -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

Allst

300 /

200 Typ @ Ty = 150°C —_| / /
1 TABLE 1
(mi\) 200 / / // DEVICE X-AXIS
/ / / SCHIJ15K x2
SCHJ22.5K 3
= Max @ T = ‘SO“C\J / / SCHI30K §4
' y SCHI37.5K x5
100 NI — SCHI45K x6

s / /

0.0 20 4.0 6.0 8.0 10.0 2.0 12.0
Vg (Voits)

Fig 1. Forward voltage drop as a function of forward current
for use with table 1.
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Vq STANDARD RECOVERY SCHJ15K SCHJ22.5K
"SEMTECH HIGH VOLTAGE SCHJ30K SCHJ37.5K

RECTIFIER ASSEMBLY SCHJ45K
E1391 E13
! I I I 35.0
50 DC Enviroment mulﬁ}:}ly 4
y axis
Qil x2.0 Insurge 30.0
Forced air 200 CPM  x1.5 t INSURGE = Ein pk
%0 Forced air 400 CPM  x1.75 | Y NN =E L
\ Forced air 600 CPM  x2.0 25.0 \
40 AN . \\
Ir 3 ph haif wave or_.\ 20.0 <3 3
(mA) full wave \ 1 ph half wave or NG TN o 100 °C
30 \ \ \full wave - 15.0 N N
. N
25°C . \
20 ™~ \ 10,0 I
6 ph half wave star—A \ ' \\\\\
\ & \\\\-\\
10 ~ 5.0 ~
0.0 0
0.0 50 100 150 0.1 1.0 10.0
Ta CO) RC time constant (mS)
Figure 2. Maximum forward currents against Figure 3. Maximum ratings for capacitive loads,
ambient temperature, Insurge current versus RC time constant
E1393
5.0
Peak sine wave 4.0
forward current
(A)
3.0
™~
2.0 o,
~_ __25%C
L~
1.0 100°C = =L
0 I e e
1.0 10 100
No of cycles at 60Hz
Figure 4. Non repetitive forward current surge curves for 25°C and 100°C
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SCHS2500 SCHS10000
SCHS5000 SCHS12500
SCHS7500 SCHS15000

STANDARD RECOVERY

SEINITECH HIGHVOLTAGE

RECTIFIER ASSEMBLY

<
J

HIGH VOLTAGE, HIGH DENSITY, STANDARD QUICK REFERENCE

Emd P

m | ¢ [0 [
ﬁ

=
lol‘l"

RECOVERY LEADED SILICON RECTIFIER ASSEMBLY DATA
* Low reverse leakage current e VR =2500V - 15000V
¢ Low forward voltage drop * I =20A
* High thermal shock resistance * R =10pA
» Corona free construction * lrsm = 80A
e Low distributed capacitance
ABSOLUTE MAXIMUM RATINGS
Working | Average Rectified Current Ifav) ISCycle It Repetitive | - Cage
Device Reverse Currorg Troy |t =83ms | 98¢ | Length
Tvoe Voltage [ @55°C [@100°C | Forcedair | instilloil | t, = 8.3ms | @7Timax %“g‘égt dim. C
yp VewM 600CFM, 25°C} @35°C | @Tjmax Max
Volts | Amps | Amps | Amps Amps Amps A% Amps | Inches
SCHS2500 2500 1.53
SCHS5000 5000 2.53
HS7 750 3.53
SCHS7500 500 2.0 1.2 2.0 4.0 80 26 31
SCHS10000| 10000 453
SCHS12500| 12500 5.53
SCHS15000| 15000 6.53
MECHANICAL
L 1
c
G19
Dim M:NENEE% Pe8 - noTe
4 ool 180 200 71
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< STANDARD RECOVERY SCHS2500 SCHS10000
' SENITECH HGHVOLTAGE SCHS5000 SCHS12500
gy RECTIFIER ASSEMBLY SCHS7500 SCHS15000

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum
. Leakage Current Forward Reverse
Device I @ VRwM Voltages Re‘cov?1
Type a5 C[e10°C| Thoadt | B
LA HA Volts us
SCHS2500 3.45
SCHS5000 5.75
SCHS7500 9.20
1.00 | 10.0 2.5
SCHS10000 11.50
SCHS12500 14.95
SCHS15000 r 18.40

1. Measured on discrete devices prior to assembly.

Operating temperature range  -55 °C 1o +150 °C

Storage temperature range -55 °C to +150 °C
6.0 / Alls
. mem L 17
. L/
(Amps) / / | TABLE 1
0 Max @ T; = 150°C—__| '/ / DEVICE X-AXIS
~/ 1/ SCHS2500 | x3
3.0 / / SCHS5000 x6
SCHS7500 x8
/1l SCHS12500 |  xI3
/ SCHS 15000 x16
h // /L— Max @ T; = 25°C
0.0 // /
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Vr (Volts)

Figure 1. Forward voltage drop as a function of forward current.
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Ve

STANDARD RECOVERY

' SEINITECH HIGHVOLTAGE
4 RECTIFIER ASSEMBLY

SCHS2500 SCHS10000
SCHS5000 SCHS12500
SCHS7500 SCHS15000

E1421 El42
T T 525
24 Environment multip}ym [ I
D y axis
be \ Qil x2.0 Insurge 450
20 Forced air 200 CPM  x1.5 _] current \ INSURGE = Em pk
Forced air 400 CPM  x1.75 (A) 375 R
\ Forced air 600 CPM  x2.0 \ \\
1.6 3 ph half wave or
Ir full wave -\\ 300 \\ \\
(Amps) \ 1 ph half wave or AN P\\ 100 °C
— p ] N | —
12 \ fulf wave 225 N . .
: \ \ q 25°C
6 ph half wave star N ’K
08 L AN \ Y
) \ 150 S
|
\\\ S~ T
—
0.4 < 75 Rl
0.0 0
0 50 100 180 0.1 1.0 10.0
Ta O RC time constant (mS)
Figure 2. Maximum forward current against Figure 3. Maximum ratings for capacitive loads.
ambient temperature, Insurge current versus RC time constant
E1423
80.0
Peak sine wave  64.0
forward current
(A)
48.0 < —= 25°C
N~ 1 .
e /100 C
320
// \
~—7]
]
16.0 s <]
0 — ]
1 10 100
No of cycles at 60Hz

Figure 4. Non repetitive forward current surge curves,
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_ STANDARD RECOVERY SCKV33K12
' SENMITECH HGHVOLTAGE SCKV45K12
‘ RECTIFIER ASSEMBLY SCKV66K12
HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK REFERENCE
RECOVERY RECTIFIER ASSEMBLY DATA
* High reverse voltages o VR = 33KV - 66KV
» Low reverse leakage current e |F =300mA
* Low distributed and ground capacitance o tr =255
* Corona free design e R =1.0uA

* Air or oil enviroments

ABSOLUTE MAXIMUM RATINGS

Symbol SCKV33K12 SCKV45K12 SCKV66K12 Unit
Working reverse voltage VRWM 33 45 66 kv
Surge reverse voltage VRSM 36.3 49.5 72.6 kv
Average forward current Irav)
in air @ 25°C 300 . mA
in oil @ 55°C — 1200 - mA
in forced air 600 CFM «— 600 > mA
Non-repetitive surge current IrsM — 140 - A
tp = 8.3mS, @ 25°C
Storage temperature range TstG +——— 55 to +150 ————— °C
Operating temperature range | Top +— 55to +150 —— °C
Body length Max. dim B 453 6.66 8.78 inches
MECHANICAL
i
¢ X 4! Y €
] !
14 A I B 1 ¢ ¢
e 10-32 UNF—28
10--32 UNF 2A —3: —-
THROD STUO G55 0.320° N DEPTH
DIMENSIONS
DIM o TMARIMIN [N TE
A 176 {86 [.298[.3358] —
B [113 [116 [4.47]4.53[ -
167 [170 |6.60/6.66| -
221 {225 |8.7218.78! -
C{7.1 181 [0.280.32] =
X_|24.6(26.20.97(1.03 =
Y 112.2[13.210.4810.52] =
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< STANDARD RECOVERY SCKV33K12
' SENITECH HGHVOLTAGE SCKV45K12
gy RECTIFIER ASSEMBLY SCKV66K12

ELECTRICAL CHARACTERISTICS

Symbol SCKV33K12 SCKV45K12  SCKV66K12 Unit
Max. forward voltage drop
@Ir=10A,Tj=25"C VF 60.0 95.0 1255 A%
Max. reverse leakage current
@ VRwM, Tj = 25°C IR - 1.0 > HA
@ VRwM, Tj = 100°C IR 20 — HA
Max. reverse recovery time | trr - 2.5 > uS
0.5A Ir to 1.0A Ir.
Recovers to 0.25A Igz.
Max. fusing current I°t « 0.8 > A%s
tp = 8.3mS

1. Measured on discrete devices prior to assembly

[ 1]

. ° Typ @T; = 150°C~ / / / (Ar'rfps) " \\(
(Amps) / \

086 +5:]
Max @ T, = 150"c~\1 / \
\/ / Forced air @ 600 CFM \
04 / 06 =

[ 1/ ™ N
. N
0.2 / 0.3 \ \\
/1 Max @ T;=25°C P
/ ’ tnair 7] \\ N
Va4 — T~
0.0 el 0.0 i
0.0 20 40 6.0 8.0 o 30 60 90 o te0 150
VF (Volts) Ta CC)
Fig 1. Forward voltage drop as a function of forward Fig 2. Maximum average forward current against
current for use with multiplication table. ambient temperaiure.

Multiplication tables for fig 1.

SCKV33K12 X-axis x12
SCKV45K12 X-axis x19
SCKV66K12 X-axis x25
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Vq STANDARD RECOVERY SCKV100K3

' SEMTECH HIGHVOLTAGE SCKV150K3
‘ RECTIFIER ASSEMBLY SCKV200K3
HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK REFERENCE

RECOVERY RECTIFIER ASSEMBLY DATA

* High reverse voltages o Vp = 100 - 200KV
* Low reverse leakage current e |F =100mA

* Low distributed and ground capacitance e ty = 2.5uS

« Corona free design « R = 1.0uA

* Air or oil environments

ABSOLUTE MAXIMUM RATINGS

Symbol | SCKV100K3 SCKV150K3  SCKV200K3 | unit
Working reverse voltage VRWM 100 150 200 kV
Surge reverse voltage VRsM 110 165 220 kv
Average forward current IF(AV)
in air @ 25°C - 100 . mA
in oil @ 55°C - 300 - mA
in forced air 600 CFM 200 - - mA
Non-repetitive surge current Irsm “ 25 > A
tp = 8.3mS, @ 25°C
Storage temperature range TstG «— 55 to +150 ———— °C
Operating temperature range | Top +——— -55 to +150 —— °C
Body length Max. dim B 453 6.66 8.78 inches
MECHANICAL
—t
4 X Y €
i L.
¢ A I B { c ¢
CATHODE ANODE
10-32 UNF 2A 10—-32 UNF-28
THRD'D STUD THRD'D INSERT
655 0.320" MIN DEPTH
DIVENSIONS
P Ty AR N T OTE
A 7.6 [8.6 [.298[.3368] =
B [113 [116 [4.474.53[ =
167 1170 |6.60/6.66| —
2211223 18.72|18.78] —
C }7.1 181 10.28]0.32] —
X 124.6]252[0.97[1.03| —
Y 112.2]13.210.48{0.52{ —
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Vq STANDARD RECOVERY SCKV100K3
' SENITECH HGHVOLTAGE SCKV150K3
A RECTIFIER ASSEMBLY SCKV200K3

ELECTRICAL CHARACTERISTICS

Symbol SCKV100K3 SCKVI50K3 SCKV200K3 Unit
Max. forward voltage drop
@Ir = 100mA, Tj = 25°C VF 120 190 250 Vv
Max. reverse leakage current
@ VrwMm, Tj=25°C IR - 1.0 - HA
@ Vrwp, Tj = 100°C IR . 20 - HA
Max. reverse recovery time | tir < 2.5 > uS
50mA If to 100mA Ir.
Recovers to 25mA IRr.
Max. fusing current ’t . 2.6 > A’S
tp = 8.3mS

1. Measured on discrete devices prior to assembly

A361 B1531

0.6 l l I / 0.4
i 1

, |
| Typ@ T;=150°C I /
/

05 =

/ N / In oil

Ir 04 [—— i l / / (Amps) ; </
- MM@T§=150C\\I\ / /
/

(Amps)
/ Forced air @ 600 CFM \
02 /

¢
/7 AN

03

0.2
Max @ T = 25°C | / / / I \
0.1 S
0.1 f >\ \ \
/ Inair
7 | T
0.0 > 0.0
0.0 40 8.0 120 16.0 0 30 60 90 120 150
Vr (Volis) Ta {°O)
Fig 1. Forward voltage drop as a function of forward Fig 2. Maximum average forward current against
current for use with multiplication table. ambient temperature.

Muliiplication tables for fig 1.

SCKVI00K3 X-axis x12
SCKV150K3 X-axis x19
SCKV200K3 X-axis x25
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< STANDARD RECOVERY SCKV12K30

J SEMTECH ucHvoLTAce SCKV18K30
RECTIFIER ASSEMBLY SCKV25K30

HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK REFERENCE
RECOVERY RECTIFIER ASSEMBLY DATA

* High reverse voltages o VR = 12kV - 25kV

* Low reverse leakage current e I =10A

* Low distributed and ground capacitance e tr = 2.0uS

» Corona free design e R = 1.OpA

e Air or oil environments

ABSOLUTE MAXIMUM RATINGS

Symbol SCKV12K30 SCKV18K30 SCKV25K30 Unit
Working reverse voltage VRWM 12 18 25 kv
Surge reverse voltage VRSM 13.2 19.8 27.5 kv
Average forward current IF(AV)
in air @ 25°C 1.00 s A
in oil @ 55°C . 2.00 - A
in forced air 600 CFM . 1.50 — - A
Non-repetitive surge current | IrsM “ 50.0 > A
tp = 8.3mS, @ 25°C
Storage temperature range TsTG +— -55t0 +150 —— °C
Operating temperature range | Top +————— 55 to +150 —— °C
Body length Max. dim B 4.53 6.66 8.78 inches
MECHANICAL
1
4 X Y &
| I
¢ A , B i ¢ ¢
CATHOD® 10 39 NEK?E 28
10—32 UNF 2A e —
THRDD STUD e 0.320° MIN DEPTH
Vit T INGIES
DMV [MAXTMIN [MAXTOTH
A 176 [8.6 |.298].338] —
B [113 [116 [4.47[4.53] —
167 [170 |6.60[6.66| —
221 1293 18.7218.78] —
C 7.1 [8.1 [0.28[0.32] —
X 124.6[26.2[0.97[1.031 =
Y 12.2[13.2]0.48]0.52] —
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| STANDARD RECOVERY SCKV12K30
' SENITECH HIGHVOLTAGE SCKV18K30
g RECTIFIER ASSEMBLY SCKV25K30

ELECTRICAL CHARACTERISTICS

Symbol SCKV12K30 SCKV18K30 SCKV25K30 Unit

Max. forward voltage drop
@Ir=10A,Tj=25C VF 13.2 209 27.5 \Y
Max. reverse leakage current
@ VrwwM, Tj = 25°C Ir — 10— A
@ VrwwM, Tj = 100°C IR — 25— HA
Max. reverse recovery time | trr - 20— uS

0.5A Ir to 1.0A Ir.

Recovers to 0.25A Igrr.
Max. fusing current I°t — 104 —— A%s

1. Measured on discrete devices prior to assembly

Alls B32st

ARy,

16 I 2.0 J
Typ @ T; = 150°C / / F Q In oil
A[III: 1 P 1 jx 3 [} = L (Amp‘i) l\ L)
(Amps) Max @ T; = 150°C ~_ / / / | Forced air @ 600 CFM
12 15 < P \

08 / 1.0

I~
0.4 Max @ T; = 250C\j / 05 In air /D\\ E

/

AN

L\

% admvs J
0.9 0.0
0.0 02 0.4 0.8 [+F:] 1.0 1.2 14 Y 30 80 90 120 150
VE (Volts) Te (°C)
Fig 1. Forward voltage drop as a function of forward Fig 2. Maximum average forward current against
current for use with multiplication table, ambient temperature.

Multiplication tables for fig 1.

SCKVI12K30 X-axis xI12
SCKV18K30 X-axis x19
SCKV25K30 X-axis x25

© 2009 SEMTECH CORP 341 www.semtech.com



Vq STANDARD RECOVERY SCKV12K40

' SENMTECH HGHVOLTAGE SCKV18K40
y RECTIFIER ASSEMBLY SCKV25K40
HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK REFERENCE

RECOVERY RECTIFIER ASSEMBLY DATA

* High reverse voltages

* VR = 12kV - 25kV
* Low reverse leakage current

« [ =1.0A
* Low distributed and ground capacitance e tr =2.0uS
» Corona free design e IR =1.0pA

e Air or oil environments

ABSOLUTE MAXIMUM RATINGS

Symbol SCKV12K40 SCKV18K40  SCKV25K40 Unit
Working reverse voltage VRWM 12 18 25 kv
Surge reverse voltage VRsM 13.2 19.8 27.5 kv
Average forward current Irav)
in air @ 25°C — 1.0 . A
in oil @ 55°C — 30 - A
in forced air 600 CFM — 20 — A
Non-repetitive surge current Irsm — 150 > A
tp = 8.3mS, @ 25°C
Storage temperature range TsTG «— -55 to +150 ———> °C
Operating temperature range | Top «—— -55to +150 —— °c
Body length Max. dim B 4.53 6.66 8.78 inches
MECHANICAL
1
4 X Y €
| .
¢ A } B { c ¢
OATHODE 10 3$N&D§ 2B
10—-32 UNF 2A Mds _
THROD ST g 0.320° MIN DEPTH
PIM Y HIN TMAXIMIN TWAXTVOTE
A 176 186 | 298| 338] —
B [113 [116 |4.47]4.53] —
167 |170 |6.606.66| —
221 |223|8.72|8.78| —
C 7.1 8.1 [0.28]0.32] —
X 124.626.210.9711.03[ —
Y 112.2[13.210.48[0.52] —
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Vq STANDARD RECOVERY SCKV12K40

' SENITECH HGHVOLTAGE SCKV18K40
gy RECTIFIER ASSEMBLY SCKV25K40

ELECTRICAL CHARACTERISTICS

Symbol SCKV12K40 SCKV18K40 SCKV25K40 Unit
Max. forward voltage drop
@Ir=30A,Tj=25C VF 12.0 19.0 25.0 \Y
Max. reverse leakage current
@ VRwM, Tj = 25°C Ir . 1.0 > HA
@ VrRwwM, Tj = 100°C Ir « 20 > LA
Max. reverse recovery time' | trr 2.0 > uS
0.5A Ir to 1.0A Ir.
Recovers to 0.25A Irr.
Max. fusing current Pt “ 92 » A’s
tp = 8.3mS

1. Measured on discrete devices prior to assembly

A2 B421s
6.0 / / / 4.0
5 T
Ir Typ @ T} = 150°C~_ / 30 <
(Amps) / / Ir N
28 (Amps) = Forced air @ 600 CFM—Y
weet-1s0c| /| |/ \ AN
- 20
i / N
2.4 / / \
Max @ T, = 25°C / 1.0 \
12 ! \[ \> RN
/ ’ 7k\ Inair ~Z] —
/ T
00 A / 0.0 ] |
0.0 0.2 04 0.6 08 1.0 12 0 30 60 90 120 150
Vg (Volts) Ta CO)
Fig 1. Forward voltage drop as a function of forward Fig 2. Maximum average forward current against
current for use with multiplication table. ambient temperature.

Multiplication tables for fig 1.

SCKV12K40 X-axis x12
SCKVI18K40 X-axis xI19
SCKV25K40 X-axis x25
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< FAST RECOVERY HIGH SCKV30K12F

' SEINITECH VOLTAGE RECTIFIER SCKV45K12F
‘ ASSEMBLY SCKV60K12F
HIGH DENSITY, HIGH VOLTAGE, FASTRECOVERY QUICK
SILICON RECTIFIER ASSEMBLY REFERENCE DATA
« Low reverse recovery time * VR = 30kV - 60kV
+ Low reverse leakage currents * I = 200mA
* Low distributed and ground capacitance ¢ fr = 300nS
+ Corona free design k= T.0uA

« Alr or oil environments

ABSOLUTE MAXIMUM RATINGS (@ 25°C unless otherwise specified)

Symbol | SCKV30KI2F SCKV45K12F  SCKVE0KI2F | ynit
Working reverse voltage VRWM 30 45 60 kv
Average forward current Irav)
in air @ 25°C < 200 mA
in oil @ 55°C . 800 . mA
in forced air 600CFM « 400 - mA
Non-repetitive surge current | Irsm N 10 — > A
tp = 8.3mS, @ 25°C
Storage temperature range | TsTG «— -55t0 +150—— °C
Operating temperature range| Top +«——— 55 t0 +150— °C
Body length +0.030" dim B 4.53 6.66 8.78 inches
MECHANICAL
.
€ X Y €
Bl !
€ A | B ! c ¢
CATHODE 10 EZANUO?\?IE 2B
10—-32 UNF 2A e .
THRDD ST g5 0.320° MIN DEPTH
DIMENSIONS
DM R AR IR TRAXIVOTE
A[7.6 [8.6 [.298.338] —
B {113 [116 [4.47]4.53] =
167 |170 {6.60(6.66| —
221 |2231872|8.78] —
C (7.1 (8.1 [0.28[0.32] —
X _[246[26.2[0.97[1.03] —
Y [12.5[13.216.4816.52] —

© 2009 SEMTECH CORP 344 www.semtech.com



Vq FAST RECOVERY HIGH SCKV30K12F
' SENITECH VOLTAGE RECTIFIER SCKV45K12F
gy ASSEMBLY SCKV60K12F

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol | SCKV30K12F SCKV45K12F SCKVE0KI2F }  Unit

Max. forward voltage drop

@ Ir = 100mA, Tj = 25°C VF 60 95 125 A%
Max. reverse leakage current

@ Vrwm, Tj = 25°C IR . 1.0 — HA
@ Vrwwm, Tj = 100°C IR “ 25 pA
Max. reverse recovery time ! trr N 300 > nS

05A Irto 1.0A Ir.
Recovers to 0.25A Igrr.

Max. fusing current tp = 8.3mS | It . 0.4 - A%

! Measured on discrete devices prior to assembly

B1siL

alm
/

08

0.8 A\
\/ L~ Inoil
I
/ / ( AI:].')S) . \

/ / 6 R
77 SN
oa / M~ / 0.4 //\ S
‘N

Max @T; = 25°C ~ /
™~ N
~/

02

Typ @T; = 150°C -

P ]

(Amps)

0.6

Max @T; = 150°C -

0.2
/ > ™ \\
- In air -y
00 / / 0.0 i e~
0.0 20 4.0 6.0 8.0 0 30 60 90 120 150
VE (Volts) Ta CC)
Fig }. Forward voltage drops as a function of Fig 2. Maximum average forward cument against
forward current. ambient temperature.

Multiplication tables for fig 1.
DEVICE X-axis

SCKV30KI2F x12
SCKV40K12F x19
SCKV60K12F x25
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&

STANDARD RECOVERY

" SEINITECH HIGHVOLTAGE, HIGH

CURRENT RECTIFIER

SCPHN6 SCPHN20
SCPHN10 SCPHN26
SCPHN16 SCPHN30

HIGH VOLTAGE, HIGH CURRENT, HIGH DENSITY,
STANDARD RECOVERY RECTIFIER ASSEMBLY

« 5.5A forward current and 30kV reverse voltage
* Air or oil enviroment

QUICK REFERENCE
DATA

VR = 06kV - 30kV

* | =550A
* High reverse surge current e IR =10pA
* High thermal shock resistance e lrsM = 150A
» Integral fins for easy cooling
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified | 1 Cycle Surge Current | Repetitive I’t Body
Device Reverse Current IFav) ' ZI:BmS Current I = 577 length
Volt M
Type Sije air55°C | air100°C | @25°C | @100°C | @25°C | @25°C | dima
Volts Amps | Amps | Amps | Amps | Amps A% | inches
SCPHN6 6000 4 . ] 4 4.21
SCPHN10 10000 5.53
SCPHN16 16000 7.51
5.5 3.0 150 80 90 93.4
SCPHN20 20000 8.83
SCPHN26 26000 10.81
SCPHN30 30000 v v \ \ 1 12.13
MECHANICAL
X
Y
G
L
_l__ L 1T
(| T [
. -~ 8 I|- o *JEF—L_ F
G44
DIMENSIONS
DIM * M]NMMMAX INC-!;Edix NOTE
A | SEE TABLE -
B |246 |262 §.97 1.03 | -
C 1564 1579 {222 1228 | -
8.1 64 (.24 .25 -
E 1373 ]389 |147 [153 | -
F_j4.1 56 |.18 22
TR 7o 5T a0 oA
Y {47 150 |.185 [.185 | DIA
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Vq STANDARD RECOVERY SCPHN6 SCPHN20

' SENITECH HIGH VOLTAGE, HIGH SCPHN10 SCPHN26
gy CURRENT RECTIFIER SCPHN16 SCPHN30

CHARACTERISTICS
Maximum Reverse | Maximum | Maximum
. Leakage Current Forward Reverse
Device IR @ VrwMm Voltage ReFovelry
LA UA Volts us
SCPHNG6 : ! 6.0 t
SCPHN10 10.0
SCPHN16 16.0
1.0 20 20
SCPHN20 20.0
SCPHN26 26.0
SCPHN30 \ 30.0 v

1 : . .
Measured on discrete devices prior to assembly

Operating temperature range -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

A42

15.0 / v//
Typ@T;=l50°C\-\/ //

12.0
Ig / / TABLE 1

(Amps) Max @ T, = 150°C ] \A / DEVICE X-axis
9.0 / / SCPHN6 x6
SCPHN10 | x10
l L 0 SCPHN16 | x16
60 / Mix @T,=25C SCPHN20 | x20
/ / / SCPHN26 | x26
/ / SCPHN30 | x30
3.0

/

0.0 0.4 0.8 1.2 1.6
Vi (Volt)

Figure 1. Forward voltage drop as a function of forward
current for use with table [.
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Vq STANDARD RECOVERY HIGH SDH7.5K

" SEINITECH VOLTAGE RECTIFIER ASSEMBLY SDH15K
HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK REFERENCE
RECOVERY RECTIFIER ASSEMBLY DATA
* Low reverse leakage current * VR =7.5kV & 15kV
» Corona free design * [ =400mA
* Easy aluminum base mount e tp =2.5uS
* Low forward voltage drop e IR =20uA

* Up to 15kV reverse voltage

ABSOLUTE MAXIMUM RATINGS

Symbol SDH7.5K SDH15K Unit
Working reverse voltage VRWM 7.5 15.0 kv
Surge reverse voltage VRSM 8.25 16.50 kv
Average forward current IFAV)
in air @ 25°C “ 400 > mA
in oil @ 55°C 400 — mA
Non-repetitive surge current | Irsm - 40.0 > A
tp =8.3mS, @25°C
Storage temperature range TsrG + -55 to +150 - °C
Operating temperature range | Top + -55to +150 — °C
Body length +0.030" dim C 3.36 4.04 inches
MECHANICAL
B
-l A k— [ B =
H U"— r [ o DIMENSIONS
f ) —L (] » MM INCHES
i £ G DM TR i [ wAX | "OTE
N A {152 {168 |60 66 | -
c SO T
D 138 {53 14,120
E. 186 |t0g 134 140
L e F Esiiapan
= [N = ettt
' E e
{—tii
K
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Vq STANDARD RECOVERY HIGH SDH7.5K
" SENITECH VOLTAGE RECTIFIER ASSEMBLY SDH15K

ELECTRICAL CHARACTERISTICS

Symbol SDH7.5K SDH15K Unit
Max. forward voltage drop
@ Ir = 200mA, Tj = 25°C VF 10.0 20.0 \%
Max. reverse leakage current
@ Vrww, Tj = 25°C IR — 20 — HA
@ VrRwM, Tj = 100°C IR — 40 —— HA
Max. reverse recovery time ! ter — 25 —— uS
50mA If to 100mA Ig.
Recovers to 25mA Igrg.
Max. fusing current It - 6.64— A%S
tp = 8.3mS

! Measured on discrete devices prior to assembly

Al6l

1.2

1.0

]
[/
|

Ir
(Amps)

0.8 / Muitiplication tables for fig 1.
Max @ Tj = 150°C~-L / /

oy / SDH7.5K X-axis x1
/ / SDHI15K X-axis x2

08

/T
0.2 /

7
0.0

00 40 8.0 120 160
Ve (Volis)

Fig 1. Forward voltage drop as a function of forward
current for use with multiplication table 1.
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Vq STANDARD RECOVERY HIGH SDH5KM

' SEINVIT ECH VOLTAGE RECTIFIER ASSEMBLY SDH10KM
‘ SDH15KM
HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK REFERENCE
RECOVERY RECTIFIER ASSEMBLY DATA

* Low reverse leakage current * VR =5kV - 15kV

* |low distributed and ground capacitance e I =1A

* Corona free design e tr =2.0pS

* Easy aluminium base mount e g =1.0uA

* Low forward voltage drop

ABSOLUTE MAXIMUM RATINGS

Symbol SDHSKM SDHI0KM  SDHI15KM Unit
Working reverse voltage VRWM 5.0 10.0 15.0 kV
Surge reverse voltage VRsM 55 11.0 16.5 kv
Average forward current IrAV)
in air @ 25°C 1.0 > A
in oil @ 55°C - 1.0 - A
Non-repetitive surge current | Irsm * 50 — A
tp = 8.3mS, @ 25°C
Storage temperature range Tsta +——— 55 to +150——— °C
Operating temperature range| Top «— 535 to +150—— °C
Body length +0.030" dim C 3.36 4.04 4.04 inches
MECHANICAL
r A — — ° :*
1” HF 1 ,——-— = DIMENSIOSS 1
|| = oM T i Ak
T i s i
_LJ’ xﬁ\__ 3 :5% ;11.1 Z2
il i 85 Tios Tos Tar
Tk L
—
=
K
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Vq STANDARD RECOVERY HIGH SDH5KM

" SEINITECH VOLTAGE RECTIFIER ASSEMBLY SDH10KM
SDH15KM

ELECTRICAL CHARACTERISTICS

Symbol SDH5KM  SDH10KM  SDHI5KM Unit

Max. forward voltage drop

@Ir=1.0A,Tj=25"C VF 6.6 13.2 19.8 \'
Max. reverse leakage current
@ Vrww, Tj = 25°C Ir - 1.0 HA
@ VRwM, Tj = 100°C Ir « 25 > LA
Max. reverse recovery time e “ 20 - uS

0.5A If to 1.0A IR.

Recovers to 0.25A Igrr.
Max. fusing current I’t — 10 — A’S

! Measured on discrete devices prior to assembly

L/

Al

32
e Typ @ T; = 150°C \,_/ / Multiplication tables for fig 1.
(Amps)
SDH5KM X-axis x1
24 SDH10KM X-axis x2
Max @ T, = 150°C~_ / / SDHISKM  X-axis x3

/
//
. / /.L— Max @ T; = 25°C

DZv4

0.0 24 48 7.2 9.6 12.0
VE (Volts)

]
N
<

0.0

Fig 1. Forward voltage drop as a function of forward current
for use with multiplication table 1.
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Vq STANDARD RECOVERY HIGH SDH5KS

" SENITECH VOLTAGE RECTIFIER ASSEMBLY SDH10KS
HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK
RECOVERY RECTIFIER ASSEMBLY REFERENCE DATA

« 2.5A forward current

VR = 5kV & 10kV

* Low reverse leakage current e IF =25A
» Corona free design e tr =2.0uS
e Easy adluminum base mount e Ir =1.0pA
* Low forward voltage drop
ABSOLUTE MAXIMUM RATINGS
Symbol SDH5KS SDH10KS Unit
Working reverse voltage VrRwM 5.0 10.0 kv
Surge reverse voltage VRsM 55 11.0 kv
Average forward current IF(AV)
in air @ 25°C — 25— A
in oil @ 55°C 25 > A
Non-repetitive surge current IFsm 150 A
tp =8.3mS, @25°C
Storage temperature range TstG +— -55 to +150 — °C
Operating temperature range Top «— -55 to +150 — °C
Body length +0.030" dim C 3.36 4.04 inches
MECHANICAL
B —
{—1 A r|-— 'T— G_-—
T el S
1T e et
c ¢ |SEcTABLE 1
1| =AU e
e Tin 8 I o
o et
JL—L‘Q
K

© 2009 SEMTECH CORP 352 www.semtech.com



Vq STANDARD RECOVERY HIGH SDH5KS
" SENITECH VOLTAGE RECTIFIER ASSEMBLY SDH10KS

ELECTRICAL CHARACTERISTICS

Symbol SDH5KS SDH10KS Unit
Max. forward voltage drop
@Ir=3.0A, Tj=25"C VF 6.0 12.0 \'
Max. reverse leakage current
@ VRwM, Tj=25°C IR < 1.0 > HA
@ Vrw, Tj = 100°C IR . 20 . HA
Max. reverse recovery time ! trr . 2.0 > KS
0.5A Ir to 1.0A Ir.
Recovers to 0.25A IRr.
Max. fusing current It < 94 > A%
tp = 8.3mS

1 Measured on discrete devices prior to assembly

AYl

80
T Ti = 150°C
wer / / Multiplication tables for fig 1.

(Amps)

SDHS5KS X-axis x1

™~
60 L / / SDH10KS X-axis x2
Max @ Tj = 150°C

40 /
Max @ T; =25°C \\A /
20
\.

)1/
J%

0.0 1.2 24 3.6 48 8.0 7.2
Ve (Volts)

Fig 1. Forward voltage drop as a function of forward
current for use with multiplication table 1.
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Vq FAST RECOVERY HIGH VOLTAGE SDHF2.5KM

' SEINVITECH RECTIFIER ASSEMBLY SDHF5KM
‘ SDHF7.5KM
HIGH DENSITY, HIGH VOLTAGE, FAST QUICK REFERENCE
RECOVERY RECTIFIER ASSEMBLY DATA

* Low reverse leakage current e VR =25-7.5kV

* Low reverse recovery time e IF =1A

» Corona free design e tr =150nS

* Easy aluminum base mount e I =10pA

* Low forward voltage drop

ABSOLUTE MAXIMUM RATINGS
Symbol SDHF25KM  SDHFS5KM SDHF7.5KM Unit

Working reverse voltage VRWM 2.5 5.0 7.5 kv
Surge reverse voltage VRSM 2.5 5.0 7.5 kV
Average forward current IFav)
in air @ 25°C - 1.0 — A
in oil @ 55°C < 1.0 > A
Non-repetitive surge current | Irsm - 25 - A
tp = 8.3mS, @ 25°C
Storage temperature range | Ts1G -55 to +150—— °C
Operating temperature range| Top -55 to +150——» °C
Body length +0.030" dim C 3.36 4.04 6.09 inches
MECHANICAL
}- A r— -1 s—-
_Hr__(l{( _L — = DIMENSIONS
SlE
LY RS
T T
1=
i
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Vq FAST RECOVERY HIGH VOLTAGE SDHF2.5KM

" SENITECH RECTIFIER ASSEMBLY SDHF5KM

SDHF7.5KM

ELECTRICAL CHARACTERISTICS

Symbol SDHF2.5KM  SDHF5KM SDHF7.5KM Unit

Max. forward voltage drop
@Ir=10A,Tj=25C VE 7.2 14.4 21.6 A%
Max. reverse leakage current
@ VrwM, Tj = 25°C IR - 1.0 > HA
@ VrwM, Tj = 100°C IR . 25 > HA
Max. reverse recovery time H ot - 150 > nS

0.5A Ir to 1.0A Ig.

Recovers to 0.25A Igrr.
Max. fusing current I’t -+ 2.6 > A%s

! Measured on discrete devices prior to assembly

A321

|

3.2
I et lSOOC\/ / Multiplication tables for fig 1.
(Amps)
/ / SDHF2.5KM  X-axis xI
“ v 1 - 150 SDHESKM  X-axis x2
T ﬁ[\ / / SDHF7.5KM  X-axis x3
/ 7/
/

0.3 A
i — Max @ T; = 25°C
0.0 /
0.0 2.4 48 7.2 96 12.0

Vr (Volts)

Fig 1. Forward voltage drop as a function of forward
current for use with multiplication table 1.
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_ FAST RECOVERY HIGH VOLTAGE SDHF2.5KS

" SEINITECH RECTIFIER ASSEMBLY SDHF5KS
HIGH DENSITY, HIGH VOLTAGE, FAST QUICK REFERENCE
RECOVERY RECTIFIER ASSEMBLY DATA
* Low reverse recovery time * VR =2.5kV & 5kV
* Low reverse leakage current e [ =25A
* Corona free design e tr =150nS
* Easy aluminum base mount e IR =1.0uA

» Low forward voltage drop

ABSOLUTE MAXIMUM RATINGS

Symbol SDHF2.5KS SDHF5KS Unit
Working reverse voltage VRWM 25 5.0 kv
Surge reverse voltage VRsM 25 5.0 kv
Average forward current Irav)
in air @ 25°C . 2.5 . A
in 0il @ 55°C . 25 - A
Non-repetitive surge current | Irsm 150 > A
tp = 8.3mS, @ 25°C
Storage temperature range TsTG + -55 to +150 — °C
Operating temperature range | Top + -55 to +150 — °C
Body length +0.030" dim C 3.36 4.04 inches
MECHANICAL
I; ) _Llif—_ N MS‘MENS'OISS-ES
I G [O™M *I N T MAX NOTE
T peps et
¢ _L%’%E 14120
|, PERE
.\h’. x — i Tits 135 [er T
- SEEutEnEs
JL—téi
X
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_ FAST RECOVERY HIGH VOLTAGE SDHF2.5KS

" SENITECH RECTIFIER ASSEMBLY SDHF5KS

ELECTRICAL CHARACTERISTICS

Symbol SDHEF2.5KS SDHF5KS Unit
Max. forward volta%e drop
@Ir=3.0A,Tj=25C VF 6.6 13.2 \%
Max. reverse leakage current
@ VrwM, Tj = 25°C IR . 1.0 , HA
@ VrwM, Tj = 100°C IR — 25 — HA
Max. reverse recovery time Vo e < 150 - nS
0.5A Ir to 1.0A IRr.
Recovers to 0.25A Igr.
Max. fusing current It — 93 — A%S
tp =8.3mS

1 Measured on discrete devices prior to assembly

Ad3sl

100 [

Typ @ Tj = 150°C -

8.0

Ir

Max @ T; = 150°C |
6.0 / ]

/ Mutltiplication tables for fig 1.
* SDHF2.5KS  X-axis I
SDHF5KS X-axis x2

Max @ Tj = 25°C
20 \\Z
/A~
A /
AT L
6

48 6.0 7.2 8.4

0o 0.0 1.2 24 3.

Vr (Volts)

Fig 1. Forward voltage drop as a function of forward
current for use with multiplication table 1.
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Vq STANDARD RECOVERY SHVM2.5 SHVM5
' SENITECH HIGHVOLTAGE RECTIFIER SHVM7.5 SHVM10
gy ASSEMBLY SHVM12.5 SHVM15

HIGH VOLTAGE, HIGH DENSITY, STANDARD QUICK REFERENCE
RECOVERY MODULAR RECTIFIER ASSEMBLY DATA

* Up fo 15kV reverse voltage * VR =2.5kV- 15kV

» Modular construction * I =500mA (in air)
* Low reverse leakage currents * Ik =10pA

e High thermal shock resistance * Irsm = 20A

» Provides design versatility

ABSOLUTE MAXIMUM RATINGS

Working |Average Rectified Current Iray)| 1 Cyde 5;11‘89 Current ]| Repetitive rt
. FSM urge ¢ = 8.3mS
Device Reverse Stud to tp = 83mS Current |7 250
Type Voltage Air Air | Heatsink | Still oil - IrRM 825°C
VRWM @25°C |@100°C| @25°C | @55°C| @25°C | @100°C | g osoC
Volts Amps | Amps | Amps | Amps{ Amps | Amps | Amps A%S
SHVM2.5 2500 ] 4 }
SHVM5 5000
SHVMY7.5 7500
0.5 0.2 0.5 0.5 20.0 8.0 8.0 1.67
SHVM10 10000
SHVM12.5 12500
SHVM15 15000 * ‘
MECHANICAL

MAXIMUM THERMAL IMPEDANCES

Junction - Ambient Raja < 12°C/W
Junction - Stud Ress < 6°C/W

Junction - Oil Reso < 4.5°C/W
G20
DIMENSIONS
MM INCHES [

DIM ————v—”u“m MIN | MAX NOTE

A - 483 | - 19 -

B 198 | - I8

[Vl I 16.0 | - 63

D - 66 -

E L TAP'D 1/4-28 UNF

E_] STUD 1/4-28 UNF
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Vq STANDARD RECOVERY SHVM2.5 SHVM5
' SENITECH HIGHVOLTAGE RECTIFIER SHVM7.5 SHVM10
gy ASSEMBLY SHVM12.5 SHVM15

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum
. Leakage Current Forward Reverse
Device I @ VRwm Voltage Regove'ry
Type @25°C [Gi0C| VEB08A t”Tén;?an
HA LA Volts us
SHVM2.5 1 7.0
SHVM5 14.0
SHVMY7.5 21.0
1.0 50 2.0
SHVM10 28.0
SHVMI12.5 35.0
SHVM15 + 42.0

1. Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

25 / / Al0sd
2.0 /
Ir TP @T;= 150°C—_ / / TABLE 1
(Amps) /
/] DEVICE X-axis
1.5
M@, = 1500~ / SHVM2.5 x1
/ / SHVM5 X2
1.0 SHVM?7.5 x3
/ y / SHVM10 x4
SHVM12.5 x5
05 // //‘— Max @ i =25°¢ SHVM15 X6
Ve
0.0 A
0.0 2.0 4.0 8.0 8.0 10.0 120

Ve {Volts)

Figure 1. Forward voltage drop as a function of
forward current for use with table 1.
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SHVM2.5F SHVMS5F
SHVM7.5F SHVM10F
SHVM12.5F SHVM15F

FAST RECOVERY HIGH

SEINITECH VOLTAGE RECTIFIER

ASSEMBLY

<
J

HIGH VOLTAGE, HIGH DENSITY, FASTRECOVERY QUICK REFERENCE
MODULAR RECTIFIER ASSEMBLY DATA
* Low reverse recovery time * VR =25kV - 16kV
* Modular construction « IF =350mA
* Low reverse leakage current * IR = 0.25pA
» High thermal shock resistance e tr = 380nS
» Provides design versatility
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current Ir@av) 1Cycle | Repetitive It
Device | Reverse comatBr| o, | = sams
Type Vgi’i‘ge air 25 °C | air 100 °C sstl;i to Eggct i% s;;u‘%ﬂ tp@=T$-3mS Ter @ 25°C
IMAX
Volts Amps | Amps | Amps Amps Amps Amps A%S
SHVM2.5F 2500 4
SHVMSF 5000
SHVM?7.5F 7500
0.35 | 0.15 0.35 0.35 15.0 8.0 0.9
SHVMI10F 10000
SHVMI12.5F 12500
SHVMI15F 15000 1 ! !
MECHANICAL
MAXIMUM THERMAL IMPEDANCES
Junction - Ambient Reja < 12°C/W
Junction - Stud Reus < 6°C/W
Junction - Oil ReJo < 4.5°C/W
G20
DIMENSIONS
oM~ M&MMA ﬁc*fﬂix NOTE
A L. 1483 |- 19 |-
B 188 | - 8
c 160 § - 83
0 |- 66 - .26,
E | TAP'D 1/4-28 UNF
F_{ STUD 1/4-28 UNF

polarity - cathode to stud
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< FAST RECOVERY HIGH SHVM25F SHVM5F
' SENITECH VOLTAGE RECTIFIER SHVM7.5F SHVM10F
gy ASSEMBLY SHVM12.5F SHVM15F

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum

5 Leakage Current Reverse Forward

Device Ik @VRWM Recovery | Voltage

N i ok o )

HA uA nS Volts

SHVM2.5F R R 7
SHVM5F 14
SHVM?7.5F 21

1.0 50 350

SHVMI10F 28
SHVMI12.5F 35
SHVM15F ! 42

1. Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

Al0s]

25 ' /

Typ @ T; = 150°C /

2.0
Ie / / TABLE 1

Amps
(Amps) g Max @ Tj = 150°C 74 // SEVICE XAXIS
SHVM2.5F | x1
- SHVMSF x2
o M@ T= 2 / SHVM7.5F | x3
/1 SHVM1OF | x4
i ] SHVM125F| x5
/ / SHVM15F X6
0.5 -

/ //
A

0.0 20 4.0 6.0 8.0 10.0 12.0
VE (Volts)
Figure 1. Forward voltage drop as a function of forward current.
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SHVS7.5

Vq STANDARD RECOVERY HIGH
SHVS10

" SEINITECH VOLTAGE RECTIFIER ASSEMBLY

HIGH VOLTAGE, HIGH DENSITY, STANDARD QUICK REFERENCE

RECOVERY MODULAR RECTIFIER ASSEMBLY DATA

* Up to 15kV reverse voltage * VR =7.5kV - 10kV
*  Modular construction * I = 1t03.75A

* Low reverse leakage current * I = 1.0pA

* High thermal shock resistance * Irsm = 80A

* Provides design versdatility

ABSOLUTE MAXIMUM RATINGS

Working |Rectified Current Irav) 1533’;}: - T
Device Reverse ICurrent Irsm tp = 8,£3mS
T Voltage Air Air | stiloil |,-83ms| %€
ype Vrwm @25°C | @100°C | @55°C | "@ Tyuax
Volts Amps | Amps | Amps | Amps A%
SHVS7.5 7500 2.4 1.3 | 3.75 100 37
SHVSI10 10000 2.2 1.2 34 100 37
MECHANICAL
Pl 1 1T 1A = MAX D1
THREAD RELIEF :'_A -
TO MINOR DIA —il— B
1 7O 3 THDS
TERMINAL 1§
TERMINAL 2 /,_ ‘
* , o
D = P @Dl e &)
f
0.020 MIN x 45' (GTALDZ0]
CHAMFER
77161605
[-E—TSURFACE OUT TO DIA = MAX €01]

5. MODULE CONTOUR WITHIN DIMERNSION
A NOT SPECIFIED ] TP ALENSIONS —
MIN MAXI MIN_[MAX
4, CATHODE CONNECTED TG TERMINAL 2 7 10.87611.000 [24.5 1260 15
3. THREADED INSERT 1/4~28UNF—28 5 10:05010.080 [ 1.7 12.03
C 16.30710.317 | 7.80 Q5 12,4
2. THREADED STUD 1/4-2BUNF-2A Ci1lo3181040018.08 110.16 13
1. ALL MARKINGS SHALL BE ON CATHODE :DQ, S;ig J&p 1820 92

SIDE OF MODULE
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STANDARD RECOVERY HIGH

&

SHVS7.5

/1Y

" SENMITECH VOLTAGE RECTIFIER ASSEMBLY SHVS10
ELECTRICAL CHARACTERISTICS
Maximum Reverse | Maximum |} Maximum
. Leakage Current Forward Reverse
Device Ik @ Vewn Voltage Recovery
Type @25°C [owoc| VEB30A | T
uA MHA Volts us
SHVS7.5 1.0 10 9.2 5.0
SHVS10 1.0 10 115 5.0
1. Measured on discrete devices prior to assembly
Operating temperature range -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C
A8
4.0 / /
Typ @ T; = 150°C
. N/
(Amps) 3.0 / /
Max @ Tj = 150°C ~ / TABLE1
20 DEVICE | X-axis
/ / SHVS7.5 x8
Max @ T; = 25°C SHVSi0 x10
|/

g

04 0.6

0.0

1
0.8 1.0 1.2
VE (Volts)

0.0 0.2

Figure 1. Forward voltage drop as a function
of forward current for use with table 1.
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< FAST RECOVERY HIGH VOLTAGE SHVS5F
" SENITECH RECTIFIER ASSEMBLY SHVS7.5F

SHVS10F
HIGH VOLTAGE, HIGH DENSITY, FAST RECOVERY QUICK REFERENCE
MODULAR RECTIFIER ASSEMBLY DATA
* Low reverse recovery time * VR = 5000 - 10000V
* Low reverse leakage current * If =10 4.0A
¢ High thermal shock resistance * lpsm = 80A
» Modular construction  tr =300nS

* Low distributed capacitance

ABSOLUTE MAXIMUM RATINGS

Working | Rectified Current Irav) 151%’;9 Pt
Device Reverse Current Iy tp = 83mS
Type Voltage | air25°C {air 100°C{ instill oil | ¢, =83mS
Vrwm @55°C @ Timax

Volts Amps | Amps | Amps Amps A%

SHVS5F 5000 2.75 1.6 4.0 80 24
SHVS7.5F 7500 2.0 1.2 3.2 80 24
SHVMI10F 10000 19 1.1 2.9 80 24
MECHANICAL
~1A.QY UT T 1A = MAX @Dt
Che—
THREAD RELIEF — | f= A~
TO MINOR DIA ~f— 8

1 70 3 THDS

i
-
4 TERMINAL 1 |
TERMINAL 2 p /_‘ i
:o — PO @01 9D m
&

]

0.020 MIN x 45° N O TATGZ0] .
CHAMFER \
i
—=1Cl=—
[77181.6651

—B—]SURFACE OUT TO DIA = MAX 8D1]

wm

. MODULE CONTOUR WITHIN DIMENSION

A NOT SPECIFIED NCHERENIONS
4. CATHODE CONNECTED TO TERMINAL 2 PMIWIN T WAXIMIN [MAX 10T
: A _[0.970 11,020 | 246 [26.0 |5
3. THREADED INSERT 1/4—28UNF-28B 810.05070.080[1.27 [2.03
€ 1030710317 [7.80 [8.05 124
2. THREADED STUD 1/4-28UNF-2A C110.318 10,400 |8.08 1106 |3
1. ALL MARKINGS SHALL BE ON CATHODE _:_81 8'32 ‘?2655 SZ;E ?,,2;3

SIDE. OF MODULE
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_ FAST RECOVERY HIGH VOLTAGE SHVSS5F

" SENITECH RECTIFIER ASSEMBLY SHVS7.5F
SHVS10F

ELECTRICAL CHARACTERISTICS

Maximum Reverse | Maximum | Maximum
. Leakage Current Reverse Forward
Device Ir @ VRwMm R_lg_covexl-y Voltage
ime VF@25°C
Type @25°C | @100°C | ¢, @25°C F@3 A
LA UA nS Volts
SHVS5F 1.0 10.0 300 6.5
SHVS7.5F 1.0 10.0 300 104
SHVM10F 1.0 10.0 300 13

1. Measured on discrete devices prior to assembly

Operating temperature range -55°C to +150 °C
Storage temperature range -55°C to +150 °C
Als

12 / /

10 Typ@ Ti= isouc\\ / / /
A
Ie 7’ / / TABLE |
(AmpS) : M@ T = ISOQC\ / / DEVICE X-AXIS
SHVSS5F 5
° Vo @ T2 25— 77 7 SHVS7.5F | x8
~7/ SHVS10F | x10

/]

4
0 A
0.0 0.4 0.8 1.2 1.6 2.0
VE (Volis)

Figure 1. Forward voltage drop as a function of forward current
(See TABLE 1)
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SLF2500, SLF5000,

ey S
LF10000, SLF15000
' 1 SEMTECH Fast Recovery High Voltage

Rectifier Assembl
POWER DISCRETES

Features

Quick reference data @ Low forward voltage drop

@ Low reverse leakage current
VR = 2500V - 15000V @ High thermal shock resistance
IF = 0.5A
Ir = 5uA
IFsm = 35A

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

DeVice VRWM IF (AV) IF (AV) IFRM IFSM IR @ VRWM, IR VRWM, Vf @ IF(AV) trr Dlm “C"
Types T,=25°C | T,=55°C T,=25°C | T,=100°C | T,=25°C (See
Table
G21)
Volts Amps Amps Amps | Amps MA MA Volts ns Inches
SLF2500 2500 0.5 0.5 10 35 5 100 4 300 1.145
SLF5000 5000 0.5 0.5 10 35 5 100 7.5 300 1.145
SLF10000 | 10000 0.5 0.5 10 35 5 100 15 300 2.020
SLF15000 | 15000 0.5 0.5 10 35 5 100 225 300 2770
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E SEMTECH SLF2500, SLF5000, SLF10000, SLF15000

POWER DISCRETES
Ordering Information

Part Number Description

SLF2500
SLF5000
SLF10000
SLF15000

Axial lead™

Note:
(1) Available in trays. Please consult factory for
quantities.

Outline Drawing

] A D= |=—
B
G21
DIMENSIONS
INCHES MM
DIMN NOTE
MIN | MAX | MIN | MAX
A 52 - 132
C
B 2.00 - 50.8
c SEE TABLE (Page 1)
D 26 - 6.6
E 048 | 054 | 122 | 137

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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Power Discretes

Databook 2009

Chapter 7
Single Phase Center Tap and Doubler Assemblies

2009 SEMTECH CORP

Datasheet No.

Title:

S1KWXCX
S2KWXCXX
KWXCXX
SCXAX
SCXAXF
SCXAXFF
SCXARX
SCXARXF
SCXARXFF
SCXASX
SCAXSXF
SCXASXFF
SCPNXX
SDHXXK
SETO3XXXX

Standard Recovery High Power Doubler and Center Tap
Standard Recovery High Power Doubler and Center Tap
Standard Recovery High Power Doubler and Center Tap
Standard Recovery Doubler and Center Taps

Fast Recovery Doubler and Center Taps

Superfast Recovery Doubler and Center Tap

Standard Recovery Doubler and Center Tap

Fast Recovery Doubler and Center Tap

Superfast Recovery Doubler and Center Tap

Standard Recovery Doubler and Center Tap

Fast Recovery Doubler and Center Tap

Superfast Recovery Doubler and Center Tap

Standard Recovery High Voltage, Doubler and Center Taps
Standard Recovery High Voltage, Doubler and Center Taps

High Current, 1 Phase Center Taps and Doubler

200 Flynn Road, Camarillo, CA 93012




S1KWS8C-1*, SIKW16C-2*, S1KW24C-3*,

|
N1 S1KW32C-4*, SIKW40C-5*, SIKW48C-6*
'1 SE TECH Standard Recovery High Power

Doubler and Center Taps
POWER DISCRETES

Descripton

Quick reference data @ Up to 48KV reverse voltage
@ Air or oil environment

Vi = 8KV - 48kv o @ High reverse surge current

le- = 7.5A - 10.0A (in oil) @ High thermal shock resistance

:R - j'i*é’?)A @ Integral cooling fins

Absolute Maximum Ratings (Apply per leg)

Device Working Average Rectifier Current |, 1 Cycle Surge Current | Repetitve Pt
Type Reverse tp =8.3mS Surge tp = 8.3mS
V%Itage air air forced air in oil Current
RWM @ 25°C | @ 65°C | 600CFM | @ 25°C
@ 55°C @25°C | @100°C | @ 25°C @ 25°C
Volts Amps Amps Amps Amps Amps Amps Amps A28
S1KW8C-1* 8000 4.0 2.75 8.0 10.0
S1KW16C-2* | 16000 3.0 2.0 6.0 7.5
S1KW24C-3* | 24000 3.0 2.0 6.0 7.5 150 100 45.0 %0
S1KW32C-4* | 32000 3.0 20 6.0 75
S1KW40C-5* | 40000 3.0 2.0 6.0 7.5
S1KW48C-6* | 48000 3.0 2.0 6.0 7.5

* add suffix for desired circuit arrangement:
D = Doubler, N = Negative center tap, P = Positive center tap
(I, x 0.5 for doubler)
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ray S1KWS8C-1*, STKW16C-2*, SIKW24C-3*,
' ) SEMTECH S1KW32C-4*, SIKW40C-5*, S1KW48C-6*

POWER DISCRETES
Electrical Characteristics

Device Reverse Current Maximum Forward Maximum Reverse
Type @ Ve Voltage Recovery Time™"
\YJ 3.0A @ 25°C tr @ 25°C
@ 25°C @ 100°C - @ @ @
MA MA Volts uS
S1KW8C-1* 8
S1KW16C-2* 16
S1KW24C-3* 10 20.0 24
2.0
S1KW32C-4* 32
S1KW40C-5* 40
S1KW48C-6* 48

Note:
(1) Measured on discrete devices prior to assembly.

Operating temperature range: -55°C to +150°C.
Storage temperature range: -55°C to +150°C.

Table 1

15.0

f
/ Device X-AXIS

I

/ / S1KW8C-1* x1

Typ @T; = 150°C _|

"
(Amps) Max @T, =150°C | / S1KW16C-2* X2

|
/ S1KW32C-4* x4

/ S1KW40C-5* x5
Max @ T = 25°C

S1KW48C-6* X6

|
u
/
8.0 L
[ T/ S1KW24C-3* X3
/J'
/
/
/

/L

0.0 3.2 6.4 9.6 12.8
¥ (Volts)

Figure 1. Forward voltage drop per leg as a function of forward current (see Table 1).
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ray S1KWS8C-1*, SIKW16C-2*, SIKW24C-3*,
' ) SEMTECH S1KW32C-4*, SIKW40C-5%, S1KW48C-6*

POWER DISCRETES

Outline Drawing

g oY
G23A
o-af-
| Dimensions
\ Inches Millimeters Note
DIMN
MIN MAX MIN MAX
! A 40 - 102
B See Table
|
C See Table
—— D 1.0 - 25.4
B @& | I
C E 1.45 1.55 36.8 39.4
| F .047 .090 1.2 2.3
G 415 475 10.5 121
| X 245 .285 6.2 7.2 Dia.
Y 149 189 3.8 4.8 Dia.
| Dimensions
@_@_ ) (see drawing)
\ B £+ 0.030" C +£0.030"
| inches inches
4.78 6.48
A 7.98 9.68
11.18 12.88
I: WW r F 14.38 16.08
cE=1 L T t —
D [ [ * 17.58 19.28
20.78 22.48
E

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX (805)498-3804
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Vq STANDARD RECOVERY S2KW4C-1* S2Kws8C-2*

' SENITECH HGHPOWERDOUBLER S2KW12C-3* S2KW16C-4*
gy AND CENTER TAPS S2KW20C-5* S2KW24C-6*

HIGH VOLTAGE, HIGH CURRENT, STANDARD QUICK REFERENCE
RECOVERY DOUBLER AND CENTERTAPS DATA

e Up to 24kV reverse voltage e VR =4kV - 24kV

* Air or oil environment , e I =15-20A (n ail)
» High reverse surge current e IR = 20pA

* High thermal shock resistance * lrsm = 250A

e |ntegral cooling fins

ABSOLUTE MAXIMUM RATINGS (apply per leg)

Working Average Rectified Current 1 Cycle Surge Current | Repetitive t
DeViCe Reverse - tp = 8.3mS “rge tp = 8.3mS
Voltage air air f"“e‘i{d" in oil Current
Type Veww @25°C [ @65°C [ 60CEM | @25°C [Tg25°C [ @100°C | @25°C | @25°C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps A’S
S2KW4C-1* 4000 8.0 5.5 16 20 4
S2KWS8C-2* 8000 6.0 4.1 12 15

S2KW12C-3* 12000 6.0 4.1 12 15
S2KW16C-4* 16000 6.0 4.1 12 15
S2KW20C-5* 20000 6.0 4.1 12 15
S2KW24C-6* 24000 6.0 4.1 12 15 v

* add suffix for desired circuit arrangement
D = doubler, N = Negative center tap, P = positive center tap
( Io x 0.5 for doubler)

MECHANICAL
o Dimensions
X (see drawing)
v RS B +0.030" [ C +0.030"
%é —rr N;OTE inches | inches
[c TsEcTABLE B
c s G S ETN AR O 4.78 6.48
e T Tt
SUEHEE L ie 7.98 | 968
o 11.18 | 12.88
tee 14.38 | 16.08
) 17.58 | 19.28
o =M_LW=V"=FEF 20.78 | 22.48
T_____J\/\t\:jnf\_
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Vq STANDARD RECOVERY S2KW4C-1* S2Kws8C-2*
' SENITECH HGHPOWERDOUBLER S2KW12C-3* S2KW16C-4*
gy AND CENTER TAPS S2KW20C-5* S2KW24C-6*

CHARACTERISTICS (apply per leg)

Reverse Current | Maximum | Maximum
Device @ VrRwM Voltage | Recovery
Type @25°C | @100°C Vg@Z;gA t:;n ps0C
MA HA Volts uS
S2KW4C-1* 4.0 4
S2KW8C-2* 8.0
S2KW12(C-3* 12
S2KW16C-4* 20 40 16 20
S2KW20C-5* 7 20
S2KW24C-6* ! 24 v

1 Measured on discrete devices prior to assembly

Operating temperature range -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

A42

30.0 / /'
Typ @ T; = 150°C ~ / / /
24.0 =

A

TABLE |
(Amps) Max @ Ty = 150°c\7L /

18.0 DEVICE X-axis
/ / S2KW4C-1* x1
S2KW8C-2* x2
12.0 S2KW12C-3* x3
A s s SOKW16C-4* | x4
/ / S2KW20C-5* x5
6.0 S2KW24C-6* x6

NS

0.0 16 3.2 48 6.4
Ve (V)

Figure 1. Forward voltage drop per leg as a function of forward current for
use with table 1,
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STANDARD RECOVERY S4KW2C-1* S4KW4C-2*

r
'q SEINITECH HGHPOWERDOUBLER S4KW6C-3* S4KW8C-4*
y AND CENTER TAPS S4KW10C-5* SAKW12C-6*

HIGH VOLTAGE, HIGH CURRENT, STANDARD QUICK REFERENCE
RECOVERY DOUBLER AND CENTER TAPS DATA

* Up to 12kV reverse voltage e VR =2kV-12kV

e Air or oll environment e Ir =30-40A (in oil)
* Low reverse leakage currents * IR = 40uA

* High forward current and surge ratings * Irsm = S00A

* Integral cooling fins

ABSOLUTE MAXIMUM RATINGS (apply per leg)

Working Average Rectified Current 1 Cycle Surge Current | Repetitive rt
Device Reverse : tp = 8.3mS urge tp = 8.3mS
Voltage air air forced air | in oil Current
Type Ve | @25°C | @65°C | S0CIM [ @25°C [Tgos°c [ @100°C | @25°C | @5C
Volts Amps | Amps | Amps | Amps | Amps | Amps | Amps A%S
S4KW2C-1* 2000 16 11 16 40 ] 3 1
S4KW4C-2* 4000 12 8 12 30
S4KW6C-3* 6000 12 8 12 30
SAKWBC-4* 8000 12 | 8 | 12 | 30 || 40 ] 80 |9
S4KW10C-5* 10000 12 8 12 30
S4KW12C-6* 12000 12 8 12 30

* add suffix for desired circuit arrangement
D = doubler, N = Negative center tap, P = positive center tap
( Io x 0.5 for doubler)

MECHANICAL

a Dimensions
) (see drawing)
- v — ] B +0.030" | C +0.030"
Dé:t:m 42 m inches | inches

TS TABE -
c & G EEETRETNC RN 478 | 6.48
Te T T T To 798 | 9.68

Y ¥ 1 [ DIA |
11.18 | 12.88
Z 14.38 | 16.08
i A 17.58 | 19.28
o AW—_'—%F 20.78 | 22.48

—f———_/\f\D’\Efjr\/\_‘
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Vq STANDARD RECOVERY S4KW2C-1* S4KWwW4C-2*
' SENTECH HGHPOWERDOUBLER S4KW6C-3* S4KWS8C-4*
gy AND CENTER TAPS S4KW10C-5* S4AKW12C-6*

CHARACTERISTICS (apply per leg)

Reverse Current f‘ga’dm“m Maximum
. @V orward Reverse
Device RWM Voltage Re@ve:’y
Type 95T [610°C | ‘gorc | 1, @i
nA LA Volts us
S4KW2C-1* 1 2.00
S4KW4C-2* 4.00 ]
S4KWe6C-3* 6.00
S4KW8C-4* 4.0 80 8.00 20
S4KW10C-5* 10.0 l
S4KW12C-6* ! 12.0

! Measured on discrete devices prior to assembly

Operating temperature range -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

A42

60 / / /
" Typ @ T; = 150°C \\/ / /
|

(Amps) e TABLE |
36 pmenm B C\LIL\ / DEVICE X-axis

/ / S4KW2C-1* x1

S4Kw4C-2* x2

24 A S4KWeC-3* | x3

[ mmeT-asc S4KWBC-4* | x4
S4KW10C-5" | x5
S4KW12C-6" | x6

" /
A

: /

0.0 08 1.

2.4 3.2
Vg (Volts)

Figure 1. Forward voltage drop per leg as a function of forward current for
use with table 1.
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Vq STANDARD RECOVERY SCDAO05 thru SCDA6
" SEINITECH DOUBLERAND CENTER SCNAO5 thru SCNA6

TAPS SCPAO05 thru SCPA6

STANDARD RECOVERY, MEDIUM CURRENT CENTER QUICK REFERENCE

TAP AND DOUBLER RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop e VR =50V - 600V
* Low reverse leakage current e I =15A

¢ Aluminum case e IR =10pA

* Low thermal impedance e VF =10V

e Universal 3-way terminals

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current 1 Cycle Surge Current| Repetitive
. = urge
Device 52‘1’; I;: (@ case temperature) | (@ ambient temperature) tp = 83mS5 Curr%nt
Type
yP vew | s5°C | 100°C | 125°c | 25°%¢ | s5%c | 100°c | 25 | 100°c | 25°C

Volts | Amps|Amps|Amps|Amps|AmpsjAmps{ Amps | Amps | Amps

SCDAT oo | THTU LI T D]
gggﬁ igg 75 150 | 25| 25 ] 20 |125]| 150 100 25
SCDAG 7 1 I O O O T O O I
sanar seear |00 | L QLI DPT P T ]
SCNA2  SCPA2 200 1501100 5.0 | 5.0 | 40 { 25 | 150 100 25
SCNA4  SCPA4 400

SCNA6  SCPA6 600 l 1 l l l 1 l 1 l

MECHANICAL
Maximum thermal impedance
0
; % Resc =4"C/W
b G24
- | an DIMENSIONS
D|@® %- == @ d bl MM __T INCHES 1]
f MIN TMAXT MIN TMAXT
A A 156.4157.9(2,2212,28] —
Bl — 1254 — N.00] —
c 125 (38 [10 |15 | —
D 181 (96 [352 [3B | —
L zl 8.3[1.8411.90] —
36.8157.8[1.45(1.49] —
X138 143 [.149[147 -
NOTES:
1. TERMINAL LAYOUT SHOWN
° ° FOR DOUBLER. CATHODE
TERMINALS PERPENDICULAR
8 TO UNIT AXIS
c 2. TERMINALS SUITABLE FOR
L { . - .25 'FASTON' CONNECTORS
f HEH HEE | OR SOLDERING.
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Vq STANDARD RECOVERY SCDAO05 thru SCDA6
' SEINITECH DOUBLERAND CENTER SCNAO5 thru SCNA6
gy TAPS SCPAO05 thru SCPA6

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current | Maximum | Maximum
@ VRWM Forward Reverse

Device Voltage | Recovery
Vr@3.0A | Time
Type @25°C | @100°C F@ 25?’C
A LA Volts pS
SCDAO5 1 1
SCDA1 T I
SCDA2 1.0 20 1.0
SCDA4 l 1
SCDA6 1

SCNAO05 SCPAO5 1

SCNA1l SCPAl I T

SCNA2 SCPA2 1.0 20 1.0
SCNA4 SCPA4
SCNA6 SCPA6 l ! l ‘.

! Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

242

15.0 / / 10

wp@T, = 150"C-\/ / /

120 ]
lo / / L1
o L
(Amps) max @ T; = 150°C | 10 =
9.0
/ / Zin
(°CIW) | =

6.0

/
0.0 / / / o

0.0 0.4 0.8 1.2 1.6 10° 107 10" 10° 10! 10
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against current (per leg) Fig 2. Transient thermal impedance characteristic per leg
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SCDAOSF thru SCDA4F
SCNAOSF thru SCNA4F
SCPAOSF thru SCPA4F

FAST RECOVERY

SENITECH DOUBLERAND CENTER

TAPS

<
J

FASTRECOVERY, MEDIUM CURRENT CENTERTAP QUICK REFERENCE

AND DOUBLER RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =580V -400V
* Low reverse leakage current * I =150A

e Aluminum case * IR = 10pA

* Low thermal impedance e fyr =150nS

Fast reverse recovery time

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current 1 Cycle Surge Current| Repetitive
Device I\zfg‘l".’eargsg (@ case temperature) (@ ambient temperature) tp = 8:3m3 Cl:;rfge‘:lt
Type Viwns 55°C | 100°C | 125°C | 25°C | s5°C | 100°C | 25°c | 100°Cc | 25°C
Volts |Amps|Amps|Amps|Amps|Amps|{Amps| Amps | Amps | Amps
SCDAO5F 50
SCDAGS o bl
SCDAZ2F 200 75 ] 50 ] 25 | 150 115] 06 150 100 25
SCDAA4F 400 l l l l l l l l l
SCNAO5SF SCPAO5SF| 50 T T T T T T T T T
SCNAI1F SCPAI1F 100
SCNA2F SCPA2F 200 150} 100 50 | 3.00 | 230 | 1.2 150 100 25
SCNA4F SCPA4F 400 i i l l l l 1 l l
MECHANICAL
Maximum thermal impedance
£ Reyc = 4°C/W
i F T o
o[of= = ¢ s
1 ; PR S
o PN Y-S AT AL
2Tl 4E 3l aEl o0l
F136.8[37.8[1.4511.45] —
X 138 [43 11492711 —

NQTES:
1. TERMINAL LAYOUT SHOWN
FOR DOUBLER. CATHODE
TERMINALS PERPENDICULAR
TO UNIT AXIS
2. TERMINALS SUITABLE FOR
257 'FASTON' CONNECTORS
HE OR SOLDERING.
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< FAST RECOVERY SCDAO5F thru SCDA4F
" SENITECH DOUBLERAND CENTER SCNAO5F thru SCNA4F

TAPS

SCPAOSF thru SCPA4F

ELECTRICAL CHARACTERISTICS (apply per leg)

Reverse Current | Maximum | Maximum

Forward Reverse

SCDA4F

SCNAIF SCPAIF 1.
SCNA2F SCPA2F

SCNAOSF SCPAOSF I
0
SCNA4F SCPA4F l

Device @ VrwMm Voltage | Recovery
3. Time
Type @25°C | @100°C VF@@zsogA
HA HA Volts nS
SCDAOSF T T ]‘ i
SCDA1F 1
SCDA2F 1.0 20 1

I
T

T
20 1.1
1

l

! Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C

Storage temperature range

a43

15.0 / /

typ @ T = 150°C—

12.0

(Amps) max @ Tj = 150°C 4

" 7/
6.0 / /

/
3.0 / y

~—11_

-

N
™~

/l/%»— max @ T; = 25°C
oo v
0.0 0.4 0.8 1.2 1.6

Ve (Volts)

Fig 1. Forward voltage drop against current (per leg)

-55 °C to +150 °C

10'
L1
Pt
I
10° %
Zin
°CIw) e
H
10"
102
103 102 10°* 10° 10" 10?
time (Secs)

Fig 2. Transient thermal impedance characteristic per leg
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_ SUPERFAST RECOVERY SCDAOSFF - SCDA15FF

' SEINITECH DOUBLERAND CENTER SCNAO5FF - SCNA15FF
gy TAPS SCPAO5FF - SCPA15FF

SUPERFAST RECOVERY, MEDIUM CURRENT QUICK REFERENCE
CENTERTAP AND DOUBLER RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =580V - 150V

* Low reverse leakage current * I =15A

* Aluminum case e | =10pA

* Low thermal impedance e fr = 30nS

* Very low reverse recovery time

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current 1 Cycle Surge Current| Repetitive
Device 1\17((3)‘1/531;: (@ case temperature) (@ ambient temperature) tp = 8.3m5 C:rl;%:lf
Type Viewn 55°C | 100°c | 125°c | 25°c | ss°c | w0°c | 25°c | 1w0°c | 25°C
Volts |Amps|Amps|{Amps|Amps|Amps|Amps| Amps | Amps | Amps
SCDAOSFF 50
SCDA10FF 100 75 150 | 25 {225]1.75] 1.0 175 120 24
SCDAI15FF 150
SCNAO5FF 50
SCNAI10FF 100 15 10 5 45 ] 35 ] 20 175 120 24
SCNAI1S5FF 150
SCPAOQSFF 50
SCPA10FF 100 15 10 5 451 35 ] 20 175 120 24
SCPA15FF 150
MECHANICAL
Maximum thermal impedance
5 X ReJc = 4°C/W
o |® .%. —_— ¢ a = DIMENSIONS
: - ot O o
5? 4 gz g 2.22]2.28

55 [38 [10 [.i5
S 1ap 3 ea]i 50
36.8]37.8]1.45]1.49
X 138 14.3 L1ag]i71

NOTES:

1. TERMINAL LAYOUT SHOWN
° ° FOR DOUBLER. CATHODE
TERMINALS PERPENDICULAR
B TO UNIT AXIS
c 2. TERMINALS SUITABLE FOR
L .25" 'FASTON' CONNECTORS
S TN OR SOLDERING.

nim(SOm [

Eypfefrin gt
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_ SUPERFAST RECOVERY SCDAOSFF - SCDA15FF

' SEINITECH DOUBLERAND CENTER SCNAO5FF - SCNA15FF
gy TAPS SCPAO5FF - SCPA15FF

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current ?\gaximugl Nglximum
Device @ VrwM ‘;’;]"t":ge R:.C‘::":FY
Type - —] vr@50A | Time
@25°C [@100°C | @25°C
HA HA Volts nS
SCDAOSFF }
SCDAI10FF 10 500 0.97
SCDA15FF
SCNAOQSFF
SCNA10FF 10 500 0.97 30
SCNAI15FF
SCPAO5FF
SCPA10FF 10 500 0.97
SCPA15FF

1 : . .
Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

20.0 / / 252 10' =
yp@ T; = 150°C \/ / /
16.0 . ' . »
Io max@T,-=l50°C\L/ )
(Amps) / 10° . ]

12.0 /

i Z

/17 B 3
[

8.0

/ max @ T; = 25°C | 10! /

y
4.0 éf //
0.0 / 102

0.0 0.4 0.8 1.2 1.6 20 10 102 10" 10° 10’ 10°
Ve (Volts) time (Secs)
Fig I. Forward voltage drop against current (per leg) Fig 2. Transient thermal impedance characteristic per leg

© 2009 SEMTECH CORP 382 www.semtech.com



Vq STANDARD RECOVERY SCDARO05 - SCDAR10
' SENITECH DOUBLERAND CENTER SCNARO05 - SCNAR10
gy TAPS SCPARO5 - SCPAR10

STANDARD RECOVERY, HIGH CURRENT CENTERTAP QUICK REFERENCE

AND DOUBLER RECTIFIER ASSEMBLIES DATA

* Low forward voltage drop * VR =250V - 1000V
* Low reverse leakage current * IF =45A

s  Aluminum case e IR = 3.0pA

e Low thermal impedance  VF =10V

* High forward surge rating

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current | 1Cycle Surge Current | Repetitive
Device Reverse (@ case temperature) tp = 83mS Curont
T Voltage
ype Vi exc | @sec | @wc | @ez°c | @woic | @xzvc
Volts Amps | Amps | Amps | Amps | Amps | Amps
SCDARO05 50 " 4 N \
SCDARI 100 I
SCDAR2 200
SCDAR4 400 225 17.5 10.0 375 300 70
SCDAR6 600
SCDARS 800 l
SCDARI10 1000 \ '
SCNARO5 SCPARO5 50 s 4 4 N
SCNAR1  SCPARI 100 I
SCNAR2 SCPAR2 200
SCNAR4 SCPAR4 400 45.0 35.0 20.0 375 300 70
SCNAR6 SCPARG6 600
SCNARS  SCPARS 800 l l l
SCNARI10 SCPARI10 1000 \ \
MECHANICAL
A Maximum thermal impedance
Reyc = 1.5°C/W
D 625
Approximate mass = 756g
* Pt fishid g o
—113 - 105 =
C 1 — 1262} — 1. -
8.6[10.2]0.3410.40] —
X 56l 711022 =
Y| 35 5110.14]0.2 -
Y
c
[ | B 4
f
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Vq STANDARD RECOVERY SCDARO05 - SCDAR10

' SENITECH DOUBLERAND CENTER SCNARO05 - SCNAR10
gy TAPS SCPARO05 - SCPAR10

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current Maximum | Maximum
Forward Reverse

Device @ VrRwM Voltage | Recovery

Tvpe Vr@9.0A | Time
yp @25°C |@100°C | @25°C

LA UA Volts uS

SCDARO5 \
SCDARI1 I ] I
SCDAR?

SCDAR4 3.0 60 1.0
SCDAR6

SCDARS l l l
SCDAR10

SCNARO5 SCPARO5 2.0
SCNAR1 SCPARI T I T
SCNAR2 SCPAR?2

SCNAR4 SCPAR4 3.0 60 1.0
SCNAR6 SCPAR6

SCNAR8 SCPARS l l l
SCNAR10 SCPARIO ,

! Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

442

45.0 / / 10'

typ @ Tj = 150°C~]

36.0 \/
o [ 1] e
L

(Amps) max @ Tj = 150°C { / 10° <
27.0
s &
[/ H
18.0

| [/
9.0 / / max @ T; = 25°C
/

0.0 // 107

0.0 0.4 0.8 1.2 16 10° 10° 10! 10° 10' 107
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against current (per leg) Fig 2. Transient thermal impedance characteristic per leg
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FAST RECOVERY DOUBLER SCDAROS5F - SCDAR4F
SENITECH ANDCENTERTAPS SCNARO5F - SCNAR4F
SCPARO5F - SCPAR4F

<
J

FASTRECOVERY, HIGH CURRENT CENTERTAP AND QUICK REFERENCE

DOUBLER RECTIFIER ASSEMBLIES DATA
* Low forward voltage drop e VR =50V - 400V
¢ Low reverse leakage current « I =400A
* Fast reverse recovery time tr = 150NS
* Low thermal impedance VE =1.0V
» High forward current rating
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current | 1 Cycle Surge Current | Repetitive
Device Reverse (@ case temperature) t = 8.3mS Cunont
Tvpe Voltage
yP Vi axc | essc | ewrc | exsc | ewoc | exsc
Volts Amps | Amps | Amps | Amps | Amps | Amps
SCDAROSF 50 T T T T T T
SCDARIF 100
SCDARZF 200 200 | 155 | 90 | 450 | 300 | 700
SCDAR4F 400 l } | | | }
SCNAROSF SCPAROSF 50 '[ I I T T
SCNARIF SCPARIF 100
SCNAROF SCPAR2F 200 400 | 310 | 180 | 450 | 300 | 700
SCNAR4F SCPAR4F 400 l l l l l
MECHANICAL
Maximum thermal impedance
Resc = 1.5°C/W
G25
PiM Wi TINGIES OTE Approximate mass = 75g
MIN [MAX] MIN I MAX
A 151 2.03

0.53

1.

0

0oL |1 [
ulolo
.OQ.Ol o
ot
N
hapolalo

tlefe]efin

8

—

0.

0
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Vq FAST RECOVERY DOUBLER SCDARO5F - SCDAR4F

" SENITECH ANDCENTERTAPS SCNARO5F - SCNAR4F
SCPARO5F - SCPAR4F

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current l\;i:axi";:g\ M;:‘i’ren;em
Device @ VrRwM _ \?(l).lvtvage Recoveyy
Type @25°C | @100°C V&%gA Time
HA pA Volts nS
SCDAROSF 1 T T R
SCDARIF
SCDARYF 3.0 60 1.1
SCDARAF l l l
150
SCNAROSF SCPAROSF( 1 T T
SCNARIF SCPARIF 0 )
SCNAR2F SCPARZF | 30 6 1
SCNARAF SCPAR4F | } | !

! Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

al3 10' ¥4

typ @ T; = 150°C —|

~// / &
36.0 l / CCrW)
s

(Amps)

/l

max @ Tj = 150°C |

| 7/ o —
/ il
180 / // o P%

sZmuui
///,, max @ T; = 25°C B

LT
0.0 //,/ 102
0.0 0.4 0.8 1.2 16 10° 10° 10" 10° 10' 10?
Ve (Volts) time (Secs)
Fig 1. Forward voltage drop against current (per leg) Fig 2. Transient thermal impedance characteristic per leg
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< SUPERFAST RECOVERY SCDAROS5FF - SCDAR15FF
' SENITECH DOUBLERAND CENTER SCNARO5FF - SCNAR15FF
gy TAPS SCPARO5FF - SCPAR15FF

SUPERFAST RECOVERY, HIGH CURRENT CENTERTAP QUICK REFERENCE

AND DOUBLER RECTIFIER ASSEMBLIES DATA

» Low forward voltage drop e VR =50V - 150V
* Low reverse leakage current » I =45A

e Very fast reverse recovery time e tr = 30nS

* Low thermal impedance * VF =097V

» High forward and surge currents

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current | 1 Cycle Surge Current | Repetitive
Device Reverse (@ case temperature) tp = 8.3m5 e ¢
Tvpe Voltage
yp Ve @xc | essc | ewoc | exs°c | @woc | @2
Volts Amps | Amps | Amps | Amps | Amps | Amps
SCDAROSFF 50
SCDARI10FF 100 22.5 17.5 10 450 375 70
SCDARI15FF 150
SCNARO5FF 50
SCNARI10OFF 100 45 35 20 450 375 70
SCNARI15FF 150
SCPARO5SFF 50
SCPARI10OFF 100 45 35 20 450 375 70
SCPARI15FF 150
MECHANICAL
Maximum thermal impedance
Resc = 1.5°C/W
G25
DIMENSIONS Approximate mass = 75¢g
b —MM__ T INCHES T -
O a5 e
— 11351 — 1053] —
c | — [76.2[ — 11.03] —
86[10.210.3410.40] —
X156 7.1]0.22[0.28] =
Yy [ 35[ 51]0.14l0.20] —
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&

SUPERFAST RECOVERY SCDAROSFF - SCDAR15FF

TAPS

SCPAROSFF - SCPAR15FF

" SENITECH DOUBLERAND CENTER SCNARO5FF - SCNAR15FF

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current | Maximum | Maximum
Device @ VRwM ?&agrg lfeec‘(l)i'r:;y
Type " —Vr@150A} Time
@25"C |@100°C | @25°C
LA mA Volts nS
SCDARO5FF .
SCDARIOFF 30 1.5 0.97
SCDARI15FF
SCNAROSFF
SCNARIOFF 30 1.5 0.97 30
SCNARI15FF
SCPARO5FF
SCPAR10FF 30 1.5 0.97
SCPARI15FF

! Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range

24

L max @ T; = 150°C

12

max @ T = 25°C

\\\
™~

0.0

0.4 0.8 1

.2 1.6

2.0

Ve (Volts)

Fig 1. Forward voltage drop against current (per leg)

-55°C to +150 °C

101 12
Z
ccrw)
10° a1
4
—
s
7
/
A
LA
10" e
21
102
10° 102 10" 10° 10' 10?
time (Secs)

Fig 2. Transient thermal impedance characteristic per leg
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STANDARD RECOVERY

TAPS

SEINIT ECH DOUBLER AND CENTER

SCDASO05 - SCDAS6
SCNASO05 - SCNAS6
SCPASO05 - SCPAS6

STANDARD RECOVERY, HIGH CURRENT CENTERTAP
AND DOUBLER RECTIFIER ASSEMBLIES

* Low forward voltage drop
* Low reverse leakage current
e Aluminum case

* Low thermal impedance

» High forward current rating

QUICK REFERENCE

DATA
VR =50V - 600V
IF =86A
IR = 6.0uA
VE = 1.0V

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current | 1Cycle Surge Current | Repetitive
Device Reverse (@ case temperature) tp = 8.3mS Curont
Type Voltage
yP Vewm @ 25°C @ 55°C @ 100°C @ 25°C @ 100°C @ 25°C
Volts Amps | Amps | Amps { Amps | Amps | Amps
SCDASO05 50 ‘[ T T T
SCDAS1 100 I I
SCDAS2 200 425 35 225 900 600 120
SCDAS4 400 l 1 l l l l
SCDAS6 600
SCNAS05 SCPAS05 50 ‘[ T I I I T
SCNAS1  SCPASI1 100
SCNAS2  SCPAS2 200 85.0 70 45.0 900 600 120
SCNAS4  SCPAS4 400
SCNAS6  SCPAS6 600 J l l l l l
MECHANICAL
A Maximum thermal impedance
e o] Resc = 0.80°C/W
¢ G27A
DiM* 2-NoTH Approximate mass = 245g
, =l AT - J645 - 253
o ¢kt o o L ]
Z4.6§26 2[0.07[1.03] —
| L
- F a3 B0 LT
eY 140 156 [159]219] 3
TN FE NOTES:
@ A.C. TERMINAL 2 PLCS
I 2. 2 PLCS
3. 4 PLCS
¢ ‘ [ ) ;
l B R
T S
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Vq STANDARD RECOVERY SCDASO05 - SCDAS6

' SENITECH DOUBLERAND CENTER SCNASO05 - SCNAS6
gy TAPS SCPASO05 - SCPAS6

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current | Maximum | Maximum
. @ VRwM Forward Reverse
Device Voltage | Recovery
Type - —{V:@18.0A Time
@25°C | @100°C @ 25°C

HA HA Volts Th]

SCDAS05 , 4
SCDASI1 I I
SCDAS2 6.0 120 1.0
SCDAS4
SCDAS6 l 1 '

20
SCNAS05 SCPAS05 I I i
SCNAS1 SCPAS1
SCNAS2 SCPAS? 6.0 120 1.0
SCNAS4 SCPAS4 l 1
SCNAS6 SCPAS6 : !

! Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

ad2

90.0 / / 10°
[ ‘ T

(Ampo) ‘yp@Tjﬂm\‘/ H e 1
>4 m@t-src—| |/ ] ,/
[T /117 ° 2
36.0 A yi

max @ Tj = 25°C \L / 7

/ /7\ ‘
0.0 / / 10"/

0.0 0.4 0 1.2 16 10° 10 10" 10° 10' 10?
VE (Volts) time (secs)
Fig 1. Forward voltage drop against output Fig 2. Transient thermal impedance characteristic per leg

current (per leg)
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rq FAST RECOVERY SCDASOS5F - SCDAS4F

' SEINITECH DOUBLERAND CENTER SCNASO5F - SCNAS4F
gy TAPS SCPASO5F - SCPAS4F

FAST RECOVERY, HIGH CURRENT CENTERTAP AND QUICK REFERENCE

DOUBLER RECTIFIER ASSEMBLIES DATA

» Low forward voltage drop * VR =80V - 400V
* Low reverse leakage current « | =80.0A

» Fast reverse recovery time e tr = 150nS

* Low thermal impedance * VF =10V

* High forward current rating

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current | 1 Cycle Surge Current | Repetitive
Device Reverse (@ case temperature) tp = 8.3mS Cuner
Tvpe Voltage
Yp Viwna @xc | es5°c | ewoc | @2°c | @100°Cc | e25°C
Volis Amps Amps Amps Amps Amps Amps
SCDASO5F 50 T T ]‘ T T '[
SCDASI1F 100
SCDAS2F 200 40.0 325 21.0 900 6(1)0 ITO
SCDASAF 400 | | } }
SCNASOSF SCPASO5SF 50 T ‘[ ‘[ T T T
SCNASIF SCPAS1F 100 65 20 90 600 120
SCNAS2F SCPAS2F 200 80.0 0 | 42 0
SCNASAF SCPASAF 400 } } | } } |
MECHANICAL
A Maximum thermal impedance
O
e £ 27 Resc = 0.80°C/W
€
L DiM® NOTE] Approximate mass = 2459
T ==]1 A - 1643~ J2.55] —
‘ — 14591 — 11.781 —
B ¢—{Hl-p-+-& Cl — |51.6) - 203 —
] HEg
1 o DIRe P (R LR
#X 1 F eX 143 |59 [171 1231 2
oY 14.0 |5.6 1.159].219] 3
AN T NOTES
I \Q g) /2\.%Lg§RMINAL 2 PLCS
3. 4 PLCS
c . 11 11
l G HE
' i1 []
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rq FAST RECOVERY SCDASOS5F - SCDAS4F

' SEINITECH DOUBLERAND CENTER SCNASO5F - SCNAS4F
gy TAPS SCPASO5F - SCPAS4F

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current Maximum { Maximum
Forward Reverse

Device @ VrwM Voltage | Recovery

Type VF@18.0A| Time
@25°C |@100°C | @325°C

HA pA Volts nS

SCDASO5F T T ! ‘
scoAsIF co | oo | 1
SCDASAF ) } |

150
SCNASOSF SCPASOSF| 1 T !
SCNASIF SCPASIF
SCNAS2F SCPAS2F | ©0 | 120 | 11
SCNAS4F SCPAS4F | | | | |

! Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

%X]

90.0 / / 10°
72.0 H

(°Crw)

&
]
I~

]
N
A

max@szlSO"C\l

o /]
1/ :
/
/

36.0 /
18.0 / A/ /1 i

/’ /:- max @ Tj = 25°C 4
= /
0.0 // 10?
0.0 0.4 08 1.2 16 10° 102 10" 10° 10' 10
Vi (Volts) time (Secs)
Fig 1. Forward voltage drop against current (per leg) Fig 2. Transient thermal impedance characteristic per leg
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| SUPERFAST RECOVERY SCDASO5FF - SCDAS15FF
' SENITECH DOUBLERAND CENTER SCNASO5FF - SCNAS15FF
4 TAPS SCPASO5FF - SCPAS15FF

SUPERFAST RECOVERY, HIGH CURRENT CENTERTAP QUICK REFERENCE

AND DOUBLER RECTIFIER ASSEMBLIES DATA

+ Low forward voltage drop « VR =50V - 150V
* Low reverse leakage current « [ =80A

» Very fast reverse recovery time * tr = 30nS

* Low thermal impedance « Vg =097V

» High forward and surge currents

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified Current | 1 Cycle Surge Current | Repetitive
['}reviee E’f}T;rgSS (@ case temperature) tp = 8.3mS Curge
ype Vawsd @x°c | @as°c | ewoc | ezc | @woc | ezc
Volts Amps | Amps | Amps | Amps | Amps | Amps
SCDASOSFF 50
SCDASI10FF 100 425 35 225 900 700 135
SCDASI15FF 150
SCNASOSFF 50
SCNAS10FF 100 85 70 45 900 700 135
SCMNASI5FF 150
SCPASOSFF 50
SCPAS10FF 100 85 70 45 900 700 135
SCPASI15FF 150
MECHANICAL
. Maximum thermal impedance
_E o c27a ) Resc = 0.80°C/W
I b i : Approximate mass = 245g
1 = A =5t =
Al i N HARE AL O
V4 45 I aof At
Ty F CX EN 3 il W i
o . #7140 |56 | 1592155
\ N%:'}Ei:.ﬂ. TERMINAL 2 PLCS
2 2 MCS
3 4 PLCS
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| SUPERFAST RECOVERY SCDASO5FF - SCDAS15FF
' SEINITECH DOUBLER AND CENTER SCNASO5FF - SCNAS15FF
4 TAPS SCPASO5FF - SCPAS15FF

ELECTRICAL CHARACTERISTICS (ratings apply per leg)

Reverse Current | Maximum | Maximum
Device @ VrwmMm FJ:.—?::;: Rﬁuve%
Ve@30a | Time
Type @25°% | @10°C é 25°C
WA wA Volts nS
SCDASOSFF t
SCDASIOFF 3.0 60 0.97
SCDASIS5FF
SCNASO5FF
SCNASI0FF 3.0 60 0.97 30
SCNASISFF
SCPASO5FF
SCPAS10FF 3.0 60 0.97
SCPAS15FF M

1 : . .
Measured on discrete devices prior to assembly

Operating temperature range  -55 °C to +150 °C
Storage temperature range -55 °C to +150 °C

120 ! / 1‘ 2 g i; S
28 _w@‘rj=lm“--...‘_‘_‘/ / f TH—
fo [ / {TZ?WJ H
(Amps) max @ T, = 150°C \_L / JI! -
§ 7 .. r
x 10
[/ -
48 71
] : -
y @ T = 15"
24 /‘f f-——— max @ Tj=25"C /f" S S AR —
/ / /f f
u WA
0.0 0.4 0.8 1.2 16 20 107 10° 10" 10° 10" 10?
¥F (Wolis) time (Secs)
Fig . Forward voltage drop against current (per leg) Fig 2. Transiem thermal impedance characteristic per leg
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Vq STANDARD RECOVERY SCPND5 - SCPND15

' SENITECH HIGH VOLTAGE DOUBLER SCPNN5 - SCPNN15
gy AND CENTER TAPS SCPNP5 - SCPNP15

HIGH VOLTAGE, HIGH CURRENT, STANDARD QUICK REFERENCE
RECOVERY DOUBLER AND CENTERTAPS DATA

* Up to 11A forward current and 15kV reverse voltage e Vi =5KkV- 15kV

e Air or oil enviroment e I =110A

e High reverse surge current « R =10pA

» High thermal shock resistance e Irsm = 150A

* Infegral cooling fins

ABSOLUTE MAXIMUM RATINGS

Working |Average Rectified Current|! Cycle Surge Current) Repetitive I’ Body
Device Iég‘lfgrs: tp = 8.3m5 Curnt 175%™ length
Type vaMg air 55°C | air 100°C | oil 55°C | @25°C | @ 100°C | @25°C | @25°C | dimA
Volts Amps | Amps | Amps | Amps | Amps | Amps A%S inches
SCPNDb5 5000 5.53
SCPND10 16000 5.5 3.0 11 150 80 25 93.4 8.83
SCPND15 15000 12.13
SCPNN5 5000 553
SCPNN10 10000 11.0 6.0 22 150 80 25 934 8.83
SCPNN15 15000 12.13
SCPNP5 5000 553
SCPNP10 10000 11.0 6.0 22 150 80 25 93.4 8.83
SCPNP15 15000 12.13
MECHANICAL
X
Y
G
L]
J _L IT
I3 S [
A —— E -
G44
DIMENSIONS
A | SEEVABLE -
B |248 |[262 |.97 1.03 -
C 1564 [579 1222 |228 -
D {61 64 .24 25 -
E [373 1389 1147 {1.53 -
F 4.1 56 16 .22
G (881 (897 |347 [353 | -
X 1754 |77.0 |297 [3.03 | DIA
Y {47 50 (185 1.195 | DIA
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Vq STANDARD RECOVERY SCPND5 - SCPND15
' SENITECH HIGH VOLTAGE DOUBLER SCPNN5 - SCPNN15
A AND CENTER TAPS SCPNP5 - SCPNP15

CHARACTERISTICS (apply per leg)

Reverse Current “gf)’m‘rlg‘ MR"‘:"}E;‘S;“‘

Device @ VrRwM Voltage | Recovery

S S e

pA UA Volts nS

SCPND5 5.0

SCPND10 1.0 20 10.0 2000
SCPND15 15.0
SCPNNS5 5.0

SCPNN10 1.0 20 10.0 2000
SCPNN15 15.0
SCPNP5 5.0

SCPNP10 1.0 20 10.0 2000
SCPNP15 15.0

! Measured on discrete devices prior to assembly

Operating temperature range -55°C to +150°C
Storage temperature range -55 °C to +150 °C

A42

15.0 / 7 /
Typ@T,-:lSO”C\\/ / /
/ / / TABLE 1
Max @ T; = 15C°C \\k / DEVICE X-axis

9.0

120
Ir

(amps)
/ / SCPN*5 X1
SCPN*10 X2
y A~ . SCPN*15 | x3

[ 1/
/

0.0 0.4 0.8 1.2 1.6
Ve (V)

Figure 1. Maximum and typical forward voltage drops as a function of forward
current (Tj = 25°C & 150°C) for use with table 1.
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Vq STANDARD RECOVERY SDHD7.5K SDHD15K

' SENTECH HGHVOLTAGEDOUBLER SDHN7.5K SDHN15K
gy AND CENTER TAPS SDHP7.5K SDHP15K

HIGH DENSITY, HIGH VOLTAGE, STANDARD QUICK REFERENCE
RECOVERY DOUBLER AND CENTERTAPS DATA

* Low reverse leakage currents * VR =7.5kV & 15kV
» Corona free design e I =800mA

* Easy aluminum base mount e fr = 2.0uS

» Low forward voltage drop * IR = 1.0pA

* Up to 15kV reverse voltage

ABSOLUTE MAXIMUM RATINGS

Working Average Rectified 1SCY ce | Operating and Case
Device Reverse Current Cge storage temp. | Length
Voltage = 8.3mS ranges.
Type VRWMg air 25°C oil 55°C tp@ 2853(: Top &g TstG dim C
Volts Amps | Amps | Amps °C inches
SDHD?7.5K 7500 04 04 16 55 to + 150 472
SDHD15K 15000 0.4 0.4 16 © 6.09
SDHNY7.5K 7500 0.8 0.8 8 55 to + 150 4.72
SDHN15K 15000 0.8 0.8 8 oF 6.09
SDHP7.5K 7500 0.8 0.8 8 55 to + 150 4.72
SDHP15K 15000 0.8 0.8 8 o toF 6.09

MECHANICAL
B —
i -
" G22
T 4 (| Mﬂ'ME"S'?ﬂcS HES
| F CM™T N [ MAX Max|"OTE
T A 1?2 168 .MJN 66 -
Bl. Tdass1. 11321
c ] [Q |_C |SEETABLE -
D |36 [61 14 [20
E _]86 102 |.34 40
| _/E 56 |71 |22 |o8
G [196 {211 [.77 |83
_L__VJ x ~— H 119 [135 |47 _[.53
E n J 89 04 |35 Al
I = «_J23 38 oo [as
I__ D C |56 [71 |22 |28 |-
x 110 04 .ol |
e g
L
K
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&

STANDARD RECOVERY

' SENITECH HIGH VOLTAGE DOUBLER
4 AND CENTER TAPS

SDHD7.5K SDHD15K
SDHN7.5K SDHN15K
SDHP7.5K SDHP15K

CHARACTERISTICS (ratings apply per leg)

Reverse Current "ga’dm“m Maximum
. orward Reverse
Device @ VrwM Voltage ReFovelry
Type o5C | 010°C | tove | ame-
LA LA Volts us
SDHD?7.5K 1.0 20 10.0 R
SDHD15K 1.0 20 20.0
SDHN?7.5K 1.0 20 10.0 2.0
SDHN15K 1.0 20 20.0 :
SDHP7.5K 1.0 20 10.0
SDHP15K 1.0 20 20.0 \

! Measured on discrete devices prior to assembly

A36

| /
I
(AIF ) Typ @ T; = 150°C \/ / L
mps

L /1)

L1/
os Max @ T; = 150°C _| J /

|
[/
N/ 1/
0.2 /
/  Max@T;=25°C
’ 0.0 20 40 50 8.0 10.0 12,0 14.0
VE (Volts)

16.0

Figure 1. Maximum and typical forward voltage drop per leg as a function
of forward current (Tj = 25°C & 150°C) for SDH*7.5K.
For SDH*15K multiply X-axis by 2.
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< HIGH CURRENT, 1-PHASE SET03*03
" SENITECH CENTERTAPS AND DOUBLER SET03**19

SET03**12
SET03**04
SET03**11
HIGH CURRENT, HIGH DENSITY, ISOLATED , QUICK REFERENCE
SILICON POWER RECTIFIER STUD DATA
* Low thermal impedance e VR =150V - 1000V
* Small size and low weight e I =15A
» High current applications e tr =30nS-2uS
* Isolated for direct heatsink mounting * Irsm > 150A
¢ High surge ratings
ABSOLUTE MAXIMUM RATINGS
Working Average Rectified Current 1 Cycle Surge Operating & Storage
Device - Reverse Irav) @ Tums see note 1 Irsm @ tp = 8.3mS Temperature Range
Type Voltage @55°C 100°C 125°C @25°C | @100°C | (Tor) (10
Volts Amps | Amps | Amps | Amps | Amps °C
SET03**03 1000 30 22 16 150 100 -55 to +175
SET03**19 1000 20 16 12 150 80 -55 to +175
SET03**12 600 30 22 16 150 100 -55 to +175
SET03**04 400 30 22 16 150 80 -55 to +175
SET03**11 150 30 20 14 175 175 -55 to +150

1/ Average Rectified Current = 0.5xIFav) for Doubler
ReyMmB = 1.5°C/W for all varieties, see next page for circuit configurations.

MECHANICAL
D SLOT FOR 2 20AWG WIRES
le— F ]
GS51
G~ DIMENSIONS
MM INCHES
DiM® NOTE]
= H MIN | | MIN | MAX
Al - "#% =~ 68 1 =
8 [2.9 [3.4 [115][135] =
Cl30 13312 [13 2P
~— D [10.0[10.4].39_|.41 | =
| € 2.8 [3.0 .11 [12 | =
- F | - [10.7] — .42 [ =
G 2.3 3.0 .09 [12 | =
J H [1.0 [1.3 [.04 [.05 | =
J [11.7]11.9[.44 [.47 | =
X_[1.8 2.0 1.072|.077|DiA
i | Y 135138 [.139].149[DIA

NOTES:
CONFIGURATION AND POLARITY SHOWN BY COLORED DOTS
POSITIVE CENTER TAP — RED DOT ON POSITIVE TERMINAL
NEGATIVE CENTER TAP — BLACK DOT ON NEGATIVE TERMINAL
DOUBLER — RED, POSITIVE; BLACK, NEGATIVE; YELLOW, AC.
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< HIGH CURRENT, 1-PHASE SET03**03
" SEINITECH CENTERTAPS AND DOUBLER SET03**19
SET03**12
SET03*04
SET03**11

ELECTRICAL CHARACTERISTICS (Apply per leg)

Maximum Leakage Maximum | Maximum
Device Current @ VRwM ]2;’;1‘::8‘3 I’iec‘;if:fy
Type Ti=25°C | T=100°C | @90a | Time
HA HA Volts nS
SET(03**03 1.0 20 1.2 2000
SET03**19 1.0 25 2.2 150
SET03**12 1.0 20° 1.2 2000
SET03**04 1.0 20 15 150
SET03**11 10.0 500 1.1 30
kk
CIRCUIT CONFIGURATIONS

** = (06 Positive Center Tap
** = 08 Negative Center Tap
** = 10 Doubler

eg. SET030603 = Positive Center Tap
1000V, 2000nS
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_ HIGH CURRENT, 1-PHASE SET03**03

" SEINITECH CENTERTAPS AND DOUBLER SET03**19
SET03**12

SET03**04
SET03**11

a42iso a43iso

40 / 40
I Typ@ T = ISO"C\\/ / Ie Typ@Ti= IS()"C\_/

(Amps) / / (Amps) Y /
30 30 /
Max @ T, = 15(1’07[ / /
/ Max @ T; = 15('C—, /
/ 2 _
/] / / / 4
0 / //L Max @ T = 25°C " / //6~ Max @ T, = 25°C
4
pd
V4
8

20

A X/

NS
N

/ /
0 0
0.0 04 0. 1.2 16 2.0 0.0 0.5 1.0 1.5 2.0 25
Vg (Volts) VE (Volts)
Figure 1. Forward voltage drop as a function of Figure 2. Forward voltage drop as a function of
forward current for SET03**03 & SET03**12. forward current for SET03**04.
Mliso 52is0

//
« / . L1/
e Typ@T;= 150°C~\/ / I Typ @ T; = 150°C \,\/ / /

(Amps) 7/ (Amps) / /
30 / 30
/ / Max @ T; = 150°C- /

20 // 20 /
M =
ax @ T; ISOGC#\ / /
4 A
/ /‘\ Max @ T; = 25°C
10 10
/&~ Max @ T; = 25°C /
7 4 L/ /
0 / 0 ]
0.0 1.0 2.0 3.0 4.0 5.0 0.0 0.4 0.8 1.2 1.6 2.0
Ve (Volts) Ve (Volts)
Figure 3. Forward voltage drop as a function of Figure 4. Forward voltage drop as a function of
forward current for SET03**19, forward current for SET03**] 1.
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_ HIGH CURRENT, 1-PHASE SET03*03
" SEINVIT ECH CENTER TAPS AND DOUBLER SET03**19
SET03**12
SET03**04
SET03**11
10" 57 0 | : ; \ M
a = form factor
= = Trqws)
Irawv
32— 79
Za Besic P VY T
,/, l’ O,
CW) : gt | (Wans) N1/ A Ho
A1 ! 24 : 103
10° e / / /
 —a=157 |
16 7 127
e 24 ]
! [ A7 e
/ Z - |
-] // #
8 151
e / 7
e
0 175
109 102 10" 16° 10’ 0 4 8 12 16 20
1 {Secs) Travy  (Amps)
Figure 5. Typical transicnt thermal impedance Figure 6. Forward power dissipation and
characteristic. maximum allowable mounting base temperature
as a function of forward currcnt for sinusoidal
operation. for SETO3**03 and SETU3**12.
| | . M63 55 : : : N63 55
40 40 i
¢ = torm factor Tt _6=“T ! |
- = Ir®MS) [ I ; i
Iraw . '
32 — ! 79 32 = ICurrent Wavetorm - : 79
Pr [ / / i Tws Pr 1 L A Tus
(Watrs) / ) 7 LCO (Waus) / , €C)
24 103 24 i 103
T [ -
| =157 | '
/1 A 1.75 vz
16 ya 77 2.4 127 16 . ! — 127
/ a4 : / -— & =1 (DC)
14 4.0 Z 0.5 —
/’ / / / ~ 02
8 7 151 8 i 01 — ] 159
&7 / | !
0 175 0 J P 175
Q 4 12 16 20 0 4 8 12 16 20
Ircavi (Amps) Irav) {(Amps)

Figure 7. Forward power dissipation and
maximum allowable mounting base temperature
as 2 function of forward current for sinuscidal
operaticn, for SETO3%*(4,

Figure 8. Forward power dissipation and

maximum allowable mounting base temperature

as 4 function of forward current for square
wave operation, for SET03**04
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_ HIGH CURRENT, 1-PHASE SET03**03
' SEIVITECH CENTER TAPS AND DOUBLER SET03**19
‘ SET03**12
SET03**04
SET03**11
M120 N 120
40 T 1 30 40 N R I | = 30
| - a = form factor - Tt _.5=”T
= Inrms)
32 - Traw 54 32 [~ !Cument Wavetorm 54
o / v 'l;MB P A/ / Tme
(Wans) / 0 (Watts) // €C)
24 78 24 78
V
A /| ged / / A
/ L/ /i__ o =157 / v
16 —A—4 ;-Zs 4 102 16 pa paf peary AL
L 40 ﬂ e e 05
V' A—A 0.2
8 / /// 126 8 //,//, 2 01 1426
// prd
o] 150 0 150
0 4 8 12 16 20 0 4 8 12 16 20
Irav) (Amps) Iriav) (Amps)
Figure 9. Forward power dissipation and Figure 10. Forward power dissipation and
maximum allowable mounting base temperature maximum allowable mounting base temperature
as a function of forward current for sinusoidal as a function of forward current for square
operation, for SETO3**11. wave operation, for SET03**1 1.
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Power Discretes

Databook

Chapter 8
TVS Rectifiers

2009 SEMTECH CORP

Datasheet No.

Title:

1N6102-1N6137
1N6102A-1IN6137A
1N6102US-6137US
1N6103A_6137AUS
1N6138-1N6173
ANG6138A-1IN6173A
1N6138US-6173US
ANG139A 6173AUS
1N6461-1N6468
1N6461US-6468US
1NG469-1N6476
1NG469US-1N6476US
60KS200C-90KS200C
70415K36

500W Bi-Polarity Transient Voltage Suppressors

QPL 500 Watt Axial Leaded TVS

500W Bipolar Transient Voltage Suppressors, Surface Mount (US)
500W Bipolar Transient Voltage Suppressor Surface Mount (US)
1500W Bipolar Transient Voltage Suppressors

QPL 1500 Watt Axial Leaded TVS

1500W Bipolar Transient Voltage Suppressors Surface Mount (US)
1500W Bipolar Transient Voltage Suppressor Surface Mount (US)
QPL 500 Watt Axial Leaded TVS

QPL 500 Watt Surface Mount TVS

QPL 1500 Watt Axial Leaded TVS

QPL 1500 Watt Surface Mount TVS

60,000 and 90,000 Watt TVS Module

15,000 Watt TVS Module

200 Flynn Road, Camarillo, CA 93012




Vq 500W BI-POLARITY TRANSIENT 1N6102

' SENMITECH VOLTAGE SUPPRESSORS thru
‘ 1N6137

AXIALLEADED, HERMETICALLY SEALED, 500 WATT QUICK REFERENCE

TRANSIENT VOLTAGE SUPPRESSORS DATA

* Low dynamic impedance * VBrMIN = 6.12 - 180V

» Hermeticdlly sealed in Metoxilite fused metal oxide * @R =5-175mA

» 500 Watt pedk pulse power * VRwm =52-152V

e 1.5 Watt continuous e Vcmax=11-273V

* Available in JAN, JANTX and JANTXV versions

ELECTRIAL SPECIFICATIONS (@ 25°C UNLESS OTHERWISE SPECIFIED)

Minimum Test Working Max. Maximum | Maximum Temp. Maximum

Breakdown | Current | Pk. Reverse | Reverse | Clamping Pk. Pulse Coe Reverse
Device Volta%e IR Voltage Current Voltage Current Ip of Vigr) Current

Vier) @ Iy VrwM Ir Vcalp tr = 8.3mS o Ir @ 150°C

Type vZ
Volts mA Volts pA Volts Amps %/°C HA

1IN6102 6.12 175 5.2 100 11.0 454 05 4000
1N6103 6.75 175 5.7 50 11.8 424 .06 750
1N6104 7.38 150 6.2 20 12.7 394 .06 500
1N6105 8.19 150 6.9 20 14.0 35.7 .06 300
1IN6106 9.00 125 7.6 20 15.2 329 07 200
1N6107 990 125 84 20 16.3 30.7 .07 200
1IN6108 10.8 100 9.1 20 17.7 28.2 07 150
1IN6109 11.7 100 9.9 20 19.0 263 .08 150
1N6110 13.5 75 114 20 21.9 228 .08 100
IN6111 14.4 75 12.2 20 234 214 .08 100
1IN6112 16.2 65 13.7 1 26.3 19.0 .085 100
IN6113 18.0 65 15.2 1 29.0 17.2 .085 100
IN6114 19.8 50 16.7 1 31.9 15.7 .085 100
IN6115 21.6 50 18.2 1 348 14.4 .09 100
IN6116 24.3 50 20. 1 39.2 12.8 .09 100
IN6117 27.0 40 228 1 43.6 115 .09 100
IN6118 29.7 40 25.1 1 479 104 .095 100
1N6119 324 30 27.4 1 523 9.6 .095 100
1N6120 35.1 30 29.7 1 56.2 8.9 .095 100
1IN6121 38.7 30 32.7 1 62.0 8.1 .095 100
1N6122 42.3 25 358 1 67.7 7.4 .095 100
1N6123 459 25 38.8 1 73.5 6.8 .095 100
IN6124 504 20 426 1 80.7 6.2 .095 100
1N6125 55.8 20 47.1 1 89.3 5.6 .100 100
1N6126 61.2 20 51.7 1 98.0 5.1 .100 100
1N6127 67.5 20 56.0 1 108.1 4.6 .100 100
IN6128 73.8 15 62.2 1 118.2 42 100 100
1N6129 81.9 15 69.2 1 1311 3.8 100 100
IN6130 90.0 12 76.0 1 1441 35 100 100
IN6131 99.0 12 83.6 1 158.5 3.2 .100 100
IN6132 108.0 10 91.2 1 1729 2.9 .100 100
IN6133 117.0 10 98.8 1 187.3 2.7 100 100
IN6134 135.0 8 114.0 1 216.2 2.3 100 100
IN6135 144.0 8 121.6 1 2288 2.2 .100 100
1N6136 162.0 5 136.8 1 257.4 1.9 100 100
IN6137 180.0 5 152.0 1 286.0 1.7 100 100
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500W BI-POLARITY TRANSIENT 1N6102
' SENTECH VOLTAGE SUPPRESSORS thru
‘ 1N6137
These parts are qualified to MIL-PRF-19500/516 and are preferred parts as listed in MIL-5TD-701
They can be supplied fully released as JAN, JANTX and JANTXV versions.
* Pants listed are 10% tolerance. 5% tolerance can be ordered by placing an "A™ suffix on pan numbers, eg. 1N6110A
20
e
—
Pr
. oM~ NOTE (Waits) 45 <
FAMEY] :
o B 254 (390 . N
1 AERCEK o
r '}I_l'.'- .ﬂ - 4 1 - L=0m
D I HOTES: " _-:-‘—*"""' 35250“5-
1. LEAD DIAMETER UNCONTROLLED %
£ = B OVER THIES REGION, 0.750"
B ""‘-\._.-'"""'.F.' ]
=K
4 = b
OPERATING TEMP  -65°C o +175°C n e
STORAGE TEMP -657C to +175°C 25 75 125 175
To (°C)
Figure 1. Maximum power versus lead temperature,
10*
G 10 = — IN6103
©F) b————:_-_ INELO4
P —_— = iNe106
— == INEI09
————— _—‘3::::______ INETIL
108 %:_h:“‘* "*"::‘——'_—‘—‘“—_:———-Lf—ﬁ_-l_:;m 19
— — INB120
——— =
I s == S
1NB131
10’
i 10’ 108
Ve (Volis)

Fig 2. Typical junction capacitance versus reverse voltage.
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Vq 500W BI-POLARITY TRANSIENT 1N6102
" SENITECH VOLTAGE SUPPRESSORS thru

1N6137
4.0 o 10| 01]
Pssm
(Watts)
3.2 Per
kW)
N
4 ~
2 N
\\ N
\ 10° i N
16 \\
\\
\ \\
08
\ N
L -
N
0 ™~ ;
0 40 8o 120 160 200 0L - ~ 5 .
10 10 10 10 10
Ta €O > (mS)
Fig 3. Steady state de:;?;i ;&;aractensuc for free air Fig 4. Peak pulse power versus pulsc time.
100 100
N
Ppx or \\ Pulse conditions as
\ defined in figure 4.
Ipin %
80 \ on max \\\
Ipin % .
N Pulse time duration tp is ratings ™~
of ISM y ~J
%) \ defined as that point where Ip \
60 decays to 50% of ksm 60
o \\ w
N
20 20
0 0
e 1 2 3 4 5 0 40 80 120 160 200
tp (mS) T; CO

Fig 5. Pulse waveform Fig 6. Pulse derating curve
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500 Watt Axial Leaded TVS

1N6102A
Thru

1N6137A

DESCRIPTION

The 1N61xx series of transient voltage suppressors are
designed to protect military and commercial electronic
equipment from overvoltages caused by lightning, ESD,
EFT, inductive load switching, and EMP. These devices are
constructed using two p-n junction TVS diodes in a back-to-
back configuration, hermetically sealed in a voidless glass
package. The hermetically sealed package provides high
reliability in harsh environmental conditions. TVS diodes
are further characterized by their high surge capability, low
operating and clamping voltages, and a theoretically
instantaneous response time. This makes them ideal for
use as board level protection for sensitive semiconductor
components.

MAXIMUM RATINGS

FEATURES:

® 500 Watts Peak Pulse Power (tp = 10/1000us)
® Voidless hermetically sealed glass package

® Metallurgically bonded

® High surge capacity

® Military & Industrial applications

® Available in JAN, JTX, and JTXV versions per

MIL-S-19500/516

MECHANICAL CHARACTERISTICS:

® Hermetically sealed glass package
® Tinned copper leads
® Marking : P/N, date code, logo

RATING SYMBOL VALUE UNIT
Peak Pulse Power (tp = 10 x 1000ps) Ppk 500 Watts
Operating Temperature Tj -65 to +175 °C
Storage Temperature Tstg -65 to +175 °C
Steady-State Power Dissipation @ TL = 75°C (3/8”) PD 3 Watts
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise specified)
REVERSE REVERSE MINIMUM TEST MAXIMUM PEAK PULSE TEMPERATURE MAXIMUM
DEVICE STAND-OFF LEAKAGE BREAKDOWN CURRENT CLAMPING CURRENT COEFFICIENT REVERSE
TYPE VOLTAGE CURRENT VOLTAGE I VOLTAGE Ipp OF Vgg LEAKAGE
VrRwm lr Ver @ I VC @ lpp tp=1ms avz Cl#ifﬁhé-gg(?)
) (LA) M) (mA) M) (A) %1°C A)
1N6102A 5.2 100 6.46 175 10.5 47.6 0.05 4000
1N6103A 5.7 50 7.13 175 1.2 44.6 0.06 750
1N6104A 6.2 20 7.79 150 121 41.3 0.06 500
1N6105A 6.9 20 8.65 150 13.4 37.3 0.06 300
1N6106A 7.6 20 9.50 125 14.5 34.5 0.07 200
1N6107A 8.4 20 10.45 125 15.6 32.0 0.07 200
1N6108A 9.1 20 11.40 100 16.9 29.6 0.07 150
1NG6109A 9.9 20 12.35 100 18.2 27.5 0.08 150
1N6110A 1.4 20 14.25 75 21.0 23.8 0.08 100
1N6111A 12.2 20 15.20 75 22.3 22.4 0.08 100
1N6112A 13.7 1 17.10 65 25.1 19.9 0.085 100
1N6113A 15.2 1 19.0 65 27.7 18.0 0.085 100
1N6114A 16.7 1 20.9 50 30.5 16.4 0.085 100
1N6115A 18.2 1 22.8 50 33.3 15.0 0.09 100
1N6116A 20.6 1 25.7 50 37.4 13.4 0.09 100
1NG117A 22.8 1 28.5 40 41.6 12.0 0.09 100
1N6118A 25.1 1 31.4 40 45.7 10.9 0.095 100
1N6119A 27.4 1 34.2 30 49.9 10.0 0.095 100
1N6120A 29.7 1 37.1 30 53.6 9.3 0.095 100
1NG121A 32.7 1 40.9 30 59.1 8.5 0.095 100
1N6122A 35.8 1 44.7 25 64.6 7.7 0.095 100
1N6123A 38.8 1 48.5 25 70.1 71 0.095 100
1N6124A 42.6 1 53.2 20 77.0 6.5 0.095 100
1N6125A 471 1 58.9 20 85.3 5.9 0.100 100
1N6126A 51.7 1 64.6 20 97.1 5.1 0.100 100
1N6127A 56.0 1 713 20 103.1 4.8 0.100 100
1N6128A 62.2 1 77.9 15 112.8 4.4 0.100 100
1N6129A 69.2 1 86.5 15 125.1 4.0 0.100 100
1N6130A 76.0 1 95.0 12 137.6 3.6 0.100 100
1N6131A 83.6 1 104.5 12 151.3 3.3 0.100 100
1N6132A 91.2 1 114.0 10 165.1 3.0 0.100 100
1N6133A 98.8 1 123.5 10 178.8 2.8 0.105 100
1N6134A 114.0 1 142.5 8 206.3 2.4 0.105 100
1N6135A 121.6 1 152.0 8 218.4 23 0.105 100
1N6136A 136.8 1 171.0 5 245.7 2.0 0.110 100
1N6137A 152.0 1 190.0 5 273.0 1.8 0.110 100

1. Non-A Part has 5% higher clamping voltage, 5% lower minimum breakdown voltage, and 5% lower peak pulse current.
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ray 1N6102A
" SEMTECH oL Thru

500 Watt Axial Leaded TVS 1N6137A

PEAK PULSE POWER vs. PULSE TIME 10x1000ps IMPULSE WAVEFORM

100
g Ipeak
< N 0.9 Ipeak
g 10 e
é i - 0.5 Ipeak
% T 0.1 Ipeak
e 1 ‘
£ L '

< #wjm,us
0.1 1ms —P>
0.1 1 10 100 1000 10000
Pulse Duration (us)

STEADY STATE DERATING CHARACTERISTICS PULSE DERATING CURVE
FOR FREE AIR MOUNTING
100
25 Pp z_:ru \\‘ Pulse i as |
ofmax. N imppiee waetorm,
2 ratlngs \\
\\
15 60 \
MAX. POWER (W)
1
40
05
20
0
0 20 40 60 80 100 120 140 160 180
AMBIENT TEMPERATURE (TA) IN degC 0 0 40 80 120 160 200
Tj (oC)
MECHANICAL OUTLINE SCHEMATIC
B
DIMENSIONS
A
_.‘ ’_— N INCHES MM NOTE
c PM” "MIN | MAX | MIN | MAX
A 0.085 | 0.140 2.1 3.6 Eizj
B 1.00 1.300 25.4 33.0
Cc 0.140 0.245 35 6.3 2
D—==— B D 0.026 | 0.033 0.66 0.84
NOTES :
1. Controlling dimension is inches.
2. Includes uncontrolled area of device leads.
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Quick reference data

VBR MIN = 6.12 -180V
VRwM = 5.2 - 152V

Ve (max) = 11 - 273V
IBR) IN6102 - IN6137 = 5mA - 175mA

AN6102US thru AN6137US

500W Bipolar Transient Voltage Suppressor

Surface Mount (US)

POWER DISCRETES
Features

€ Low dynamic impedance

€ Hermetically sealed non-cavity construction
€ 500 watt peak pulse power
€ 1.5W continuous

These products are qualified to MIL-PRF-19500/516
and are preferred parts as listed in MILLHDBK-5961.
They can be supplied fully released as JANTX and

JANTXV versions.

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage ler) Voltage Current Voltage | Current|, Ver Current
Vier) @ lgg, Vewm I, v.@l, | T,=1mS oz I, @ 150°C
Volts mA Volts MA Volts Amps %/°C MA
1N6102 6.12 175 52 100 1.0 454 0.05 4,000
1N6103 6.75 175 57 50 11.8 42.4 0.06 750
1N6104 7.38 150 6.2 20 12.7 394 0.06 500
1N6105 8.19 150 6.9 20 14.0 35.7 0.06 300
1N6106 9.0 125 76 20 15.2 329 0.07 200
1N6107 9.9 125 8.4 20 16.3 30.7 0.07 200
1N6108 10.8 100 9.1 20 17.7 28.2 0.07 150
1N6109 11.7 100 9.9 20 19.0 26.3 0.08 150
1N6110 135 75 114 20 21.9 22.8 0.08 100
1N6111 14.4 75 12.2 20 234 214 0.08 100
1N6112 16.2 65 13.7 1 26.3 19.0 0.085 100
1N6113 18.0 65 15.2 1 29.0 17.2 0.085 100
1N6114 19.8 50 16.7 1 31.9 15.7 0.085 100
1N6115 216 50 18.2 1 348 14.4 0.09 100
1N6116 243 50 20.6 1 39.2 12.8 0.09 100
1N6117 27.0 40 22.8 1 436 115 0.09 100
1N6118 29.7 40 251 1 479 104 0.095 100
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E SEMTECH

AN6102US thru IN6137US

POWER DISCRETES
Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage ler) Voltage Current Voltage | Current|, Ver) Current
Vier) @ lgg, Vewm I v.@l, | T,=1mS oz I, @ 150°C
Volts mA Volts A Volts Amps %/°C MA
1N6119 324 30 274 1 52.3 9.6 0.095 100
1N6120 35.1 30 29.7 1 56.2 8.9 0.095 100
1N6121 38.7 30 327 1 62.0 8.1 0.095 100
1N6122 42.3 25 35.8 1 67.7 74 0.095 100
1N6123 459 25 38.8 1 73.5 6.8 0.095 100
1N6124 50.4 20 426 1 80.7 6.2 0.095 100
1N6125 55.8 20 471 1 89.3 5.6 0.1 100
1N6126 61.2 20 51.7 1 98.0 5.1 0.1 100
1N6127 67.5 20 56.0 1 108.1 46 0.1 100
1N6128 73.8 15 62.2 1 118.2 42 0.1 100
1N6129 81.9 15 69.2 1 131.1 3.8 0.1 100
1N6130 90.0 12 76.0 1 144 1 35 0.1 100
1N6131 99.0 12 83.6 1 158.5 3.2 0.1 100
1N6132 108.0 10 91.2 1 172.9 29 0.1 100
1N6133 117.0 10 98.8 1 187.3 2.7 0.105 100
1N6134 135.0 8 114.0 1 216.2 23 0.150 100
1N6135 144 8 121.6 1 228.8 22 0.105 100
1N6136 162 5 136.8 1 2574 1.9 0.11 100
1N6137 180 5 152.0 1 286.0 1.7 0.11 100
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ray AN6102US thru 1IN6137US
" SEMTECH

POWER DISCRETES

Ordering Information

Part Number Description

1N6102US thru 1N6137US Surface Mount(US) ™

Note:

(1) Available in trays or tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

— Bl=—
A o -
/"|\
N
A |
C \ - // /
i ~ 4 7
_f_l_f \_l 0
— | |
D
Dimensions
1N6102US - 1N6137US
Inches
MIN MAX
A 0.2 0.225
B 0.019 0.028
C 0.003 -
D 0.137 0.148

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804

© 2009 SEMTECH CORP 413 www.semtech.com



AN6103AUS thru AN6137AUS
500W Bipolar Transient Voltage Suppressor
Surface Mount (US)

POWER DISCRETES
Features

Quick reference data € Low dynamic impedance

€ Hermetically sealed non-cavity construction
€ 500 watt peak pulse power

€ 1.5W continuous

77
" SENMITECH

VBRMIN = 7.13 - 190V

VRwM = 5.7 - 152V

Ve (max) = 11.2 - 273V

IBrR) IN6103A - IN6137A = 5mA - 175mA These products are qualified to MIL-PRF-19500/516
and are preferred parts as listed in MIL-HDBK-5961.
They can be supplied fully released as JANTX and

JANTXV versions.

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage ler) Voltage Current Voltage | Currentl, Ve Current
Vier) @ lgg, Ve I, v.@l, | T,=1mS o vz I, @ 150°C
Volts mA Volts MA Volts Amps %/°C A
1N6103A 7.13 175 57 50 11.2 446 0.06 750
1N6104A 7.79 150 6.2 20 12.1 41.3 0.06 500
1N6105A 8.65 150 6.9 20 134 37.3 0.06 300
1N6106A 9.50 125 76 20 14.5 345 0.07 200
1N6107A 10.45 125 84 20 15.6 32.0 0.07 200
1N6108A 1.4 100 9.1 20 16.9 29.6 0.07 150
1N6109A 12.35 100 9.9 20 18.2 275 0.08 150
1N6110A 14.25 75 114 20 21.0 23.8 0.08 100
1N6111A 15.2 75 12.2 20 22.3 224 0.08 100
1N6112A 171 65 13.7 1 251 19.9 0.085 100
1N6113A 19.0 65 15.2 1 277 18.0 0.085 100
1N6114A 20.9 50 16.7 1 30.5 16.4 0.085 100
1N6115A 22.8 50 18.2 1 33.3 15.0 0.09 100
1N6116A 257 50 20.6 1 374 134 0.09 100
1N6117A 285 40 22.8 1 416 12.0 0.09 100
1N6118A 314 40 25.1 1 457 10.9 0.095 100
1N6119A 342 30 274 1 499 10.0 0.095 100
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E SEMTECH

AING6103AUS thru 1IN6137AUS

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage ler) Voltage Current Voltage | Currentl, Ver) Current
Vier) @ lgg Ve I v.@al, T,=1mS oz I, @ 150°C
Volts mA Volts MA Volts Amps %/°C MA
1N6120A 371 30 29.7 1 53.6 9.3 0.095 100
1N6121A 40.9 30 32.7 1 59.1 8.5 0.095 100
1N6122A 44.7 25 35.8 1 64.6 7.7 0.095 100
1N6123A 48.5 25 38.8 1 70.1 71 0.095 100
1N6124A 53.2 20 426 1 77.0 6.5 0.095 100
1N6125A 58.9 20 471 1 85.3 5.9 0.1 100
1N6126A 64.6 20 51.7 1 971 5.1 0.1 100
1N6127A 71.3 20 56.0 1 103.1 4.8 0.1 100
1N6128A 779 15 62.2 1 112.8 44 0.1 100
1N6129A 86.5 15 69.2 1 125.1 4.0 0.1 100
1N6130A 95.0 12 76.0 1 137.6 3.6 0.1 100
1N6131A 104.5 12 83.6 1 151.3 3.3 0.1 100
1N6132A 114.0 10 91.2 1 165.1 3.0 0.1 100
1N6133A 123.5 10 98.8 1 178.8 2.8 0.105 100
1N6134A 1425 8 114.0 1 206.3 24 0.105 100
1N6135A 152 8 121.6 1 218.4 23 0.105 100
1N6136A 171 5 136.8 1 2457 20 0.1 100
1N6137A 190 5 152.0 1 273.0 1.8 0.1 100
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AN6103AUS thru 1IN6137AUS

E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

1N6103AUS thru 1IN6137AUS Surface Mount(US) ™

Note:
(1) Available in trays or tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

—{Bl=—
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T | |
A I 1
D
Dimensions
1N6103AUS - 1N6137AUS
Inches
MIN MAX
A 0.2 0.225
B 0.019 0.028
C 0.003 -
D 0.137 0.148

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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Vq 1N6138 thru 1N6173
'J SEMTECH 1500W Bipolar Transient

Voltage Suppressors

POWER DISCRETES
Features

Quick reference data € Low dynamic impedance
€ 1500 watt peak pulse power
VBrR MIN = 6.12 -180V € 7.5W continuous at T, = 25°C
IBR) = 5mA - 175mA
VrRwM = 5.2 - 152V These products are qualified to MIL-PRF-19500/516
Vc (max) = 11V - 286V and are preferred parts as listed in MILLHDBK-5961.

They can be supplied fully released as JANTX and
JANTXV versions.

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage lery Voltage Current Voltage | Currentl, Ver) Current
Vir @ lgg Ve I, v.@l, T, =0 oz ., @ 150°C
Volts mA Volts MA Volts Amps %I°C MA
1N6138 6.12 175 5.2 500 11.0 136.4 0.05 12,000
1N6139 6.75 175 5.7 300 11.8 1271 0.06 3,000
1N6140 7.38 150 6.2 100 12.7 118.1 0.06 2,000
1N6141 8.19 150 6.9 100 14.0 1071 0.06 1,200
1N6142 9.0 125 7.6 100 15.2 98.7 0.07 800
1N6143 9.9 125 8.4 20 16.3 92.0 0.07 800
1N6144 10.8 100 9.1 20 17.7 84.7 0.07 600
1N6145 1.7 100 9.9 20 19.0 78.9 0.08 600
1N6146 13.5 75 1.4 20 21.9 68.5 0.08 400
1N6147 14.4 75 12.2 20 234 64.1 0.08 400
1N6148 16.2 65 13.7 10 26.3 57.0 .085 400
1N6149 18.0 65 15.2 5 290 51.7 .085 400
1N6150 19.8 50 16.7 5 31.9 47.0 .085 400
1N6151 216 50 18.2 5 34.8 431 .09 400
1N6152 243 50 20.6 5 39.2 38.3 .09 400
1N6153 27.0 40 228 5 43.6 34.4 .09 400
1N6154 29.7 40 251 5 47.9 31.3 .095 400
1N6155 324 30 274 5 52.3 28.7 .095 400

© 2009 SEMTECH CORP 417 www.semtech.com



E SEMTECH

ANG6138 thru 1IN6173

POWER DISCRETES
Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage ler) Voltage Current Voltage | Currentl, Ver) Current
Vier) @ ler Vewm leq ve@l, T, =® (V2 ., @ 150°C
Volts mA Volts MA Volts Amps %/°C MA
1N6156 35.1 30 29.7 5 56.2 26.7 0.095 400
1N6157 38.7 30 32.7 5 62.0 242 0.095 400
1N6158 423 25 35.8 5 67.7 22.2 0.095 400
1N6159 459 25 38.8 5 73.5 204 0.095 400
1N6160 504 20 42.6 5 80.7 18.6 0.095 400
1N6161 55.8 20 471 5 89.3 16.8 .100 400
1N6162 61.2 20 51.7 5 98.0 15.3 .100 400
1N6163 67.5 20 56.0 5 108.1 13.9 .100 400
1N6164 73.8 15 62.2 5 118.2 12.7 .100 400
1N6165 81.9 15 69.2 5 1311 1.4 100 400
1N6166 90.0 12 76.0 5 144 1 10.4 100 400
1N6167 99.0 12 83.6 5 158.5 95 .100 400
1N6168 108.0 10 91.2 5 172.9 8.7 100 400
1N6169 117.0 10 98.8 5 187.3 8.0 .100 400
1N6170 135.0 8 114.0 5 216.2 6.9 .100 400
1N6171 144.0 8 121.6 5 228.8 6.6 100 400
1N6172 162.0 5 136.8 5 257.4 5.8 .100 400
1N6173 180.0 5 152.0 5 286.0 5.2 .100 400
Note:
(1) See Figure 4 graph.
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vl AN6138 thru IN6173
’ J) SEMTECH

POWER DISCRETES

Typical Characteristics
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Figure 1. Maximum power vs. lead temperature
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Figure 2. Steady state derating characteristic
for free air mounting
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& 1N6138 thru 1N6173
p,SEMTECH

POWER DISCRETES
Typical Characteristics
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Figure 3. Peak pulse power vs. pulse time
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Figure 4. Pulse waveform Figure 5. Pulse derating curve
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ray ANG6138 thru 1IN6173
" SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description
1N6138
thru Axial leaded hermetically sealed™
1N6173
Note:

(1) Available in bulk and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

—— f—— A

Dimensions
B Inches Millimeters Note
DIV MIN MAX MIN MAX
A 135 0.185 34 47
B —E ’ B .90 1.30 229 33.0
fc—[—]j C 140 195 35 5.0
E: D 030 - 80 1
E 0.036 .042 91 1.07
B Note:

(1) Lead diameter uncontrolled over this region.

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804

© 2009 SEMTECH CORP 421 www.semtech.com



1500 Watt Axial Leaded TVS

r
'1 SEMTECH ¢

1N6138A

Thru

1N6173A

DESCRIPTION FEATURES:

The 1N61xx series of transient voltage suppressors are ® 1500 Watts Peak Pulse Power (tp = 10/1000ps)
designed to protect military and commercial electronic ® Voidless hermetically sealed glass package
equipment from overvoltages caused by lightning, ESD, ®  Metallurgically bonded

EFT, inductive load switching, and EMP. These devices are ® High surge capacity

constructed using two p-n junction TVS diodes in a back-to- ® Military & Industrial applications

back configuration, hermetically sealed in a voidless glass ® Available in JAN, JTX, and JTXV versions per

package. The hermetically sealed package provides high
reliability in harsh environmental conditions. TVS diodes
are further characterized by their high surge capability, low
operating and clamping voltages, and a theoretically
instantaneous response time. This makes them ideal for
use as board level protection for sensitive semiconductor
components.

MAXIMUM RATINGS

MIL-S-19500/516

MECHANICAL CHARACTERISTICS:

® Hermetically sealed glass package
® Tinned copper leads

® Marking : P/N, date code, logo

RATING SYMBOL VALUE UNIT
Peak Pulse Power (tp = 10 x 1000ps) Ppk 1500 Watts
Operating Temperature Tj -65 to +175 °C
Storage Temperature Tstg -65 to +175 °C
Steady-State Power Dissipation @ TL = 75°C (3/8”) PD 5 Watts
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise specified)
REVERSE REVERSE MINIMUM TEST MAXIMUM PEAK PULSE TEMPERATURE MAXIMUM
DEVICE STAND-OFF LEAKAGE BREAKDOWN CURRENT CLAMPING CURRENT COEFFICIENT REVERSE
TYPE VOLTAGE CURRENT VOLTAGE It VOLTAGE Ipp OF Vgg LEAKAGE
VRwm lr Ver @ It Ve @lpp tp=1mS avz C#ESE'\Q;((I;Z)
V) (UA) V) (mA) V) (A) %l°C (A)
1N6138A 5.2 500 6.46 175 10.5 142.8 0.05 12000
1N6139A 5.7 300 7.13 175 11.2 133.9 0.06 3000
1N6140A 6.2 100 7.79 150 121 124.0 0.06 2000
1NG141A 6.9 100 8.65 150 13.4 111.9 0.06 1200
1N6142A 7.6 100 9.50 125 14.5 103.4 0.07 800
1N6143A 8.4 20 10.45 125 15.6 96.2 0.07 800
1N6144A 9.1 20 11.40 100 16.9 88.8 0.07 600
1N6145A 9.9 20 12.35 100 18.2 82.4 0.08 600
1N6146A 1.4 20 14.25 75 21.0 714 0.08 400
1N6147A 12.2 20 15.20 75 223 67.3 0.08 400
1N6148A 13.7 10 17.10 65 251 59.8 0.085 400
1NG6149A 15.2 5 19.0 65 27.7 54.2 0.085 400
1N6150A 16.7 5 20.9 50 30.5 49.2 0.085 400
1N6151A 18.2 5 22.8 50 33.3 45.0 0.09 400
1N6152A 20.6 5 25.7 50 37.4 40.1 0.09 400
1N6153A 22.8 5 28.5 40 41.6 36.0 0.09 400
1N6154A 25.1 5 314 40 45.7 32.8 0.095 400
1N6155A 274 5 34.2 30 49.9 30.1 0.095 400
1N6156A 29.7 5 371 30 53.6 28.0 0.095 400
1N6157A 32.7 5 40.9 30 59.1 25.4 0.095 400
1N6158A 35.8 5 44.7 25 64.6 23.2 0.095 400
1N6159A 38.8 5 48.5 25 70.1 214 0.095 400
1N6160A 42.6 5 53.2 20 77.0 19.5 0.095 400
1NG161A 471 5 58.9 20 85.3 17.6 0.100 400
1N6162A 51.7 5 64.6 20 97.1 15.4 0.100 400
1N6163A 56.0 5 713 20 103.1 14.5 0.100 400
1N6164A 62.2 5 77.9 15 112.8 13.3 0.100 400
1N6165A 69.2 5 86.5 15 125.1 12.0 0.100 400
1N6166A 76.0 5 95.0 12 137.6 10.9 0.100 400
1N6167A 83.6 5 104.5 12 151.3 9.9 0.100 400
1N6168A 91.2 5 114.0 10 165.1 9.1 0.100 400
1NG6169A 98.8 5 123.5 10 178.8 8.4 0.105 400
1N6170A 114.0 5 142.5 8 206.3 7.3 0.105 400
1N6171A 121.6 5 152.0 8 218.4 6.9 0.105 400
1N6172A 136.8 5 171.0 5 245.7 6.1 0.110 400
1N6173A 152.0 5 190.0 5 273.0 5.5 0.110 400

1. Non-A Part has 5% higher clamping voltage, 5% lower minimum breakdown voltage, and 5% lower peak pulse current.
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_ o 1N6138A
Thru
' ) SEMTECH®: INB173A

1500 Watt Axial Leaded TVS

PEAK PULSE POWER vs. PULSE TIME 10x1000us IMPULSE WAVEFORM

100
s < Ipeak
< T 0.9 Ipeak
g 10
é 05 Ipeak
%.“ i 0.1 Ipeak
e ‘
& N >

*mmps
0.1 ms —P>
0.1 1 10 100 1000 10000
Pulse Duration (us)

STEADY STATE DERATING CHARACTERISTICS PULSE DERATING CURVE
FOR FREE AIR MOUNTING
100
35 Ppor \\‘ Pulse i as |
| in% lefine 10X1 us
3 s N
25 \\
\\
, 0 AN
» " 1.5
4 40
0.5
20
0
0 20 40 60 80 100 120 140 160 180
BT TNPERATURE (0 , | | I )
Tj (oC)
MECHANICAL OUTLINE SCHEMATIC
B DIMENSIONS
N INCHES MM
A=l DMT TMIN | MAX | MIN | max | NOTE
A 0.135 0.185 3.40 4.70
C B 0.900 1.300 22.86 33.02
C 0.140 0.195 3.5 4.95 2
D 0.036 0.042 0.91 1.07
D—of j=— B
NOTES :

1. Controlling dimension is inches.
2. Includes uncontrolled area of device leads.
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& 1N6138US thru 1IN6173US
' ‘ SEMTECH 1500W Bipolar Transient Voltage Suppressor

Surface Mount (US)

POWER DISCRETES
Features

Quick reference data € Low dynamic impedance
€ Hermetically sealed non-cavity construction
VBR MIN = 6.12 -180V € 1500 watt peak pulse power

VRwMm = 5.2 - 152V

Ve (max) = 11 - 286V

IBR) IN6138 - 1IN6173 = 5mA - 175mA These products are qualified to MIL-PRF-19500/516
and are preferred parts as listed in MILLHDBK-5961.
They can be supplied fully released as JANTX and
JANTXV versions.

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

€ 7.5W continuous

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage lery Voltage Current Voltage | Currentl, Vier) Current
Vier) @ lgg Ve I, vV.@l, T,=1mS oz l,, @ 150°C
Volts mA Volts MA Volts Amps %I°C MA
1N6138 6.12 175 5.2 500 11.0 136.4 0.05 12,000
1N6139 6.75 175 5.7 300 11.8 1271 0.06 3,000
1N6140 7.38 150 6.2 100 12.7 118.1 0.06 2,000
1N6141 8.19 150 6.9 100 14.0 1071 0.06 1,200
1N6142 9.0 125 7.6 100 15.2 98.7 0.07 800
1N6143 9.9 125 8.4 20 16.3 92.0 0.07 800
1N6144 10.8 100 9.1 20 17.7 84.7 0.07 600
1N6145 11.7 100 9.9 20 19.0 78.9 0.08 600
1N6146 135 75 11.4 20 21.9 68.5 0.08 400
1N6147 144 75 12.2 20 234 64.1 0.08 400
1N6148 16.2 65 13.7 10 26.3 57.0 0.085 400
1N6149 18.0 65 15.2 5 29.0 51.7 0.085 400
1N6150 19.8 50 16.7 5 31.9 47.0 0.085 400
1N6151 21.6 50 18.2 5 34.8 431 0.09 400
1N6152 24.3 50 20.6 5 39.2 38.3 0.09 400
1N6153 27.0 40 22.8 5 43.6 34.4 0.09 400
1N6154 29.7 40 251 5 47.9 31.3 0.095 400
1N6155 324 30 274 5 52.3 28.7 0.095 400
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E SEMTECH

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

AN6138US thru 1IN6173US

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage I(BR) Voltage Current Voltage | Current|, V(BR) Current
Vier) @ lgg Vewm I V.@l, T,=1mS$S oz I, @ 150°C
Volts mA Volts MA Volts Amps %/°C MA
1N6156 35.1 30 29.7 5 56.2 26.7 0.095 400
1N6157 38.7 30 32.7 5 62.0 242 0.095 400
1N6158 42.3 25 35.8 5 67.7 22.2 0.095 400
1N6159 459 25 38.8 5 73.5 204 0.095 400
1N6160 50.4 20 426 5 80.7 18.6 0.095 400
1N6161 55.8 20 471 5 89.3 16.8 0.1 400
1N6162 61.2 20 51.7 5 98.0 15.3 0.1 400
1N6163 67.5 20 56.0 5 108.1 13.9 0.1 400
1N6164 73.8 15 62.2 5 118.2 12.7 0.1 400
1N6165 81.9 15 69.2 5 1311 11.4 0.1 400
1N6166 90.0 12 76.0 5 1441 10.4 0.1 400
1N6167 99.0 12 83.6 5 158.5 9.5 0.1 400
1N6168 108.0 10 91.2 5 172.9 8.7 0.1 400
1N6169 117.0 10 98.8 5 187.3 8.0 0.105 400
1N6170 135.0 8 114.0 5 216.2 6.9 0.105 400
1N6171 144 8 121.6 5 228.8 6.6 0.105 400
1N6172 162 5 136.8 5 257.4 5.8 0.1 400
1N6173 180 5 152.0 5 286.0 5.2 0.1 400
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AN6138US thru 1IN6173US

E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

1N6138US thru 1N6173US Surface Mount(US) ™

Note:
(1) Available in trays or tape and reel packaging. Please
consult factory for quantities.

Outline Drawing
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D
Dimensions
1N6138US - 1N6173US
Inches
MIN MAX
A 0.205 0.245
B 0.019 0.028
C 0.003 -
D 0.183 0.202

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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ANG6139AUS thru 1N6173AUS

E
'q SENMTECH 1500W Bipolar Transient Voltage Suppressor
A Surface Mount (US)

POWER DISCRETES
Features

Quick reference data € Low dynamic impedance
€ Hermetically sealed non-cavity construction
VBrRMIN = 7.13 - 190V € 1500 watt peak pulse power

VRwMm = 5.7 - 152V

Ve (max) = 11.2 - 273V

IBR) IN6139A - IN6173A = 5mA - 175mA These products are qualified to MIL-PRF-19500/516
and are preferred parts as listed in MILLHDBK-5961.
They can be supplied fully released as JANTX and
JANTXV versions.

€ 7.5W continuous

Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage ler) Voltage Current Voltage | Currentl, Vier) Current
Vier) @ lgg Ve I, v.@l, T,=1mS oz l,, @ 150°C
Volts mA Volts MA Volts Amps %/°C MA
1N6139A 7.13 175 5.7 300 11.2 133.9 0.06 3,000
1N6140A 7.79 150 6.2 100 12.1 124.0 0.06 2,000
1N6141A 8.65 150 6.9 100 134 111.9 0.06 1,200
1N6142A 9.5 125 7.6 100 14.5 103.4 0.07 800
1N6143A 10.45 125 8.4 20 15.6 96.2 0.07 800
1N6144A 1.4 100 9.1 20 16.9 88.8 0.07 600
1N6145A 12.35 100 9.9 20 18.2 824 0.08 600
1N6146A 14.25 75 11.4 20 21.0 714 0.08 400
1N6147A 15.2 75 12.2 20 223 67.3 0.08 400
1N6148A 171 65 13.7 10 251 59.8 0.085 400
1N6149A 19.0 65 15.2 5 27.7 54.2 0.085 400
1N6150A 20.9 50 16.7 5 30.5 49.2 0.085 400
1N6151A 22.8 50 18.2 5 33.3 45.0 0.09 400
1N6152A 257 50 20.6 5 374 40.1 0.09 400
1N6153A 285 40 22.8 5 41.6 36.0 0.09 400
1N6154A 314 40 251 5 457 32.8 0.095 400
1N6155A 34.2 30 274 5 499 30.1 0.095 400
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AN6139AUS thru 1IN6173AUS

POWER DISCRETES
Electrical Specifications

Electrical specifications @ T, = 25°C unless otherwise specified.

Device Minimum Test Working Maximum | Maximum | Maximum Temp. Maximum
Type Breakdown | Current | Pk. Reverse | Reverse | Clamping | Pk. Pulse Coeff. of Reverse
Voltage ler) Voltage Current Voltage | Current|, Ver) Current
Vier) @ lgg Ve I, v.@l, T,=1mS$S oz l,, @ 150°C
Volts mA Volts MA Volts Amps %/°C MA
1N6156A 371 30 29.7 5 53.6 28.0 0.095 400
1N6157A 40.9 30 32.7 5 59.1 254 0.095 400
1N6158A 447 25 35.8 5 64.6 23.2 0.095 400
1N6159A 48.5 25 38.8 5 701 214 0.095 400
1N6160A 53.2 20 426 5 77.0 19.5 0.095 400
1N6161A 58.9 20 471 5 85.3 17.6 0.1 400
1N6162A 64.6 20 51.7 5 971 154 0.1 400
1N6163A 71.3 20 56.0 5 103.1 14.5 0.1 400
1N6164A 77.9 15 62.2 5 112.8 13.3 0.1 400
1NG6165A 86.5 15 69.2 5 1251 12.0 0.1 400
1N6166A 95.0 12 76.0 5 137.6 10.9 0.1 400
1N6167A 104.5 12 83.6 5 151.3 9.9 0.1 400
1N6168A 114.0 10 91.2 5 165.1 9.1 0.1 400
1N6169A 123.5 10 98.8 5 178.8 8.4 0.105 400
1N6170A 142.5 8 114.0 5 206.3 7.3 0.105 400
1N6171A 152 8 121.6 5 2184 6.9 0.105 400
1N6172A 171 5 136.8 5 2457 6.1 0.1 400
1N6173A 190 5 152.0 5 273.0 55 0.1 400
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E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

1N6139AUS thru 1IN6173AUS | Surface Mount(US)

Note:
(1) Available in trays or tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

ANG6139AUS thru 1IN6173AUS

—{Bl=—
A o N
— |\
e
AL | -
C \ ~ L / /
i ~N4 7
T \_I o
I A 1 ! !
D
Dimensions
1N6139AUS - 1N6173AUS
Inches
MIN MAX
A 0.205 0.245
B 0.019 0.028
C 0.003 -
D 0.183 0.202

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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500 Watt Axial Leaded TVS

1NB461
Thru

1N6468

DESCRIPTION

The 1N84xx series of transient voltage suppressors are
designad to protect military and commercial electronic
equipment from overvollages causad by lightning, ESD,

EFT, inductive load switching, and EMP. These devices are
constructed using a p-n junction TVS diodein a
hermetically sealed, voldless glass package. The

hermetically sealed package provides high reliability in
harsh environmental conditions. TVS diodes are further
characterized by their high surge capability, low operating
and clamping voltages, and a theoretically instantaneous
response time. This makes them ideal for vse as board

level protection for sensitive semiconductor components.

These devices are DESC QPL qualified o
MIL-5-19500/551.

APPLICATIONS:

¢ Agrospace & Industrial Electronics
# Board Level Pratection

® Airbormne Systems

® Shipboard Systems

¢  Ground Systems

MAXIMUM RATINGS

FEATURES:

500 Watts Peak Pulse Power {(tp = 10/1000us)
Voidless hermetically sealed glass package
Metallurgically bonded
High surgs capacity
Unidirectional
Available in JTX, and JTXV versions per

MIL-PRF-19500/551

MECHANMICAL CHARACTERISTICS:

® Hermetically sealed glass package
* Tinned copper leads

= Marking : P/N, date code, loge, & cathode band

RATING SYMBOL VALUE LINIT
Peak Pulse Power (ip = 10 x 1000ps) Ppk 500 Walls
Operating Temperaiure Tj 65 to +175 G
Storage Temperature Tsig 65 to +175 c
Steady-State Power Dissipation @ TL = 75°C(3/87) PD 3 Watts
ELECTRICAL CHARACTERISTICS @ 25°C {unless otherwise specified)
FEVENSE. REVERSE WAL TEST WAL FEAK PULGE TEAR PULEE TEMPERATURE
BTANDIGER - BREAKDOWN URRENT GLAMPING CURRENT CURRENT COEFFICIENT
DEVICE | “iousace e VOLTAGE C"'RIHEN ROLTAGE [ e gy
TYFE - n Ver 8k T Ve 'op Tp= 1ms Tp= 20US avz
v} (A v (maA} | {A) &) WG
TME4S1 L] 3000 58 25 -'3.0_ 56 315 0.040
1MEB452 5] 2500 8.5 20 410 46 258 0.040
1NB4E3 12 500 1386 5 2.5 2 125 0050
TNB4E4 15 500 164 5 ¥6.5 18 107 0.060
1NB45S 7 50 270 2 414 12 B9 0.084
1NB485 308 3 330 1 47.5 11 g3 0083
1NB4ET A% 2 43.7 1 B15 a 45 0094
1ME4ES 818 2 540 1 T8.5 7] 35 0,086
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" SEMTECH %L Thru

500 Watt Axial Leaded TVS 1N6468

PEAK PULSE POWER vs. PULSE TIME 10x1000ps IMPULSE WAVEFORM

100
g Ipeak
= N 0.9 Ipeak
g 10 e
§ i - 0.5 Ipeak
% T 0.1 Ipeak
e 1 ‘
£ = » t

< #wjm,us
0.1 ms —P>
0.1 1 10 100 1000 10000
Pulse Duration (us)

STEADY STATE DERATING CHARACTERISTICS PULSE DERATING CURVE
FOR FREE AIR MOUNTING
100
25 Pp t_>r \\‘ Pulse i as
AN N o
) ratings \\
N
15 60 \
MAX. POWER (W)
1
40
05
20
0
0 20 40 60 80 100 120 140 160 180
AMBIENT TEMPERATURE (TA) IN degC 0 0 40 80 120 160 200
Tj (oC)
MECHANICAL OUTLINE SCHEMATIC
B DIMENSIONS
. INCHES MM
A} oM™ "MIN | MAX | mIN | mAX | VOTE
c A 0.115 0.140 2.92 3.56
B 0.900 1.300 22.86 33.02 @
C 0.150 0.300 3.81 7.62 2
D 0.037 0.042 0.94 1.07 2
D—fj=— B
NOTES :

1. Controlling dimension is inches.
2. Includes uncontrolled area of device leads.
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1N6461US THRU 1N6468US
QPL 500 Watt Surface Mount TVS

POWER DISCRETES

The 1N64xx series of transient voltage suppressors are
designed to protect military and commercial electronic
equipment from overvoltages caused by lightning, ESD,
EFT, inductive load switching, and EMP. These devices
are constructed using a p-n junction TVS diode in a
hermetically sealed, voidless glass package. The
hermetically sealed package provides high reliability in
harsh environmental conditions. TVS diodes are further
characterized by their high surge capability, low operating
and clamping voltages, and a theoretically instantaneous
response time. This makes them ideal for use as board
level protection for sensitive semiconductor components.
These devices are DESC QPL qualified to MIL-S-19500/
551.

Absolute Maximum Ratings

Features

500 Watts peak pulse power (tp = 10/1000us)
Voidless hermetically sealed glass package
Metallurgically bonded

High surge capacity

Unidirectional

Available in JTX, and JTXV versions per
MIL-PRF-19500/551

LA X X X X 2

Applications

@ Aerospace and industrial electronics
@ Board level protection

@ Airborne systems

@ Shipboard systems

@ Ground systems

Mechanical Characteristics
@ Hermetically sealed glass package

Rating Symbol Value Units
Peak Pulse Power (tp = 10 x 1000ps) Ppk 500 Watts
Storage Temperature Range Tere -65 to +175 °C
Steady-State Power Dissipation @ TL = 75°C (3/8") PD 3 Watts
Electrical specifications @ T, = 25°C unless otherwise specified.
Device Reverse Reverse Minimum Test Maximum | Peak Pulse | Peak Pulse Temp.
Type Standoff Leakage | Breakdown | Current | Clamping Current Current Coef.
Voltage Current Voltage Voltage L. L. of V.
Vewm I Ve, @ L, L V.@ ., T.=1mS T, =20uS aVv,
Vv MA Vv mA \ A A %/ °C
1N6461US 5 3000 5.6 25 9.0 56 315 0.040
1N6462US 6 2500 6.5 20 11.0 46 258 0.040
1N6463US 12 500 13.6 5 226 22 125 0.050
1N6464US 15 500 16.4 5 26.5 19 107 0.060
1N6465US 24 50 27.0 2 41.4 12 69 0.084
1NB6466US 30.5 3 33.0 1 47.5 11 63 0.093
1N6467US 40.3 2 43.7 1 63.5 8 45 0.094
1N6468US 51.6 2 54.0 1 785 6 35 0.096

© 2009 SEMTECH CORP

432

www.semtech.com




E SEMTECH

POWER DISCRETES

1N6461US THRU 1N6468US

Electrical Characteristics

PEAK PULSE POWER vs. PULSE TIME

10 x 1000pus IMPULSE WAVEFORM

00

10

Ppp -Poak Pulss Power kW]
i

01 1 10 0o 1000

Pulse Duration {us)

10030

I
A

Iese
00 ek

1 fpesk

e
=
1im3

STEADY STATE DERATING CHARACTERISTICS

PULSE DERATING CURVE
FOR FREE AIR MOUNTING
25
100
2 s
. = Ppor [, Pulsa condiions as ___|
IpE In % ™ dalined by 100X 000us
-:Tma.x \‘L mpLiss \:'r.';ln:fm
ratin,
8 . = N
HAX. POWER [#) =
1 &0 \"1‘
-lE 40
Fal 40 [:1] 1) plie] w0 140 18 180
AHEENT TEHPERATURE [TA) Nekgt 20
° 1] 40 80 120 160 200
=)
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1N6461US THRU 1IN6468US

E SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

1N6461US,
1N6462US,
1N6463US,
1N6464US,
1N6465US,
1N6466US,
1N6467US,
1N6468US

Surface Mount (US)™

Note:
(1) Available in trays and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

9{ B }e
ad e —
— ‘\
RN
L \ \ l D
C N /)
o 7
‘ A ! 1 1
D
Dimensions
1N6461US - 1N6468US
Inches Millimeters
MIN MAX MIN MAX

A 0.200 0.225 5.08 5.72

B 0.019 0.028 0.48 0.71

c 0.003 - 0.08

D 0.137 0.148 3.48 3.76
Notes:
(1) Dimensions are in inches.
(2) Metric equivalents are given for general information only.

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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1500 Watt Axial Leaded TVS

1NG6469
Thru

TNG476

DESCRIPTION

The 1NG4xx seres of transient voltage suppressors are
designed to protect military and commercial electronic
equipment from overvoltages causead by tightning, ESD,
EFT, inductive load switching, and EMP. These devices are
constructed using -a p-n junction TVS diodg in a
hermetically sealed, voidless glass package. The
hermetically sealed package prevides high reliability in
harsh environmental cenditions. TVS diodes are further
characterized by their high surge capahility, low operating
and clamping voltages, and a thearetically instantaneous
response time, This makes them ideal for use as board
level protection for sensitive semiconductor components.
These devicas are DSCC QPL qualified to
MIL-PRF-19500/552.

APPLICATIONS:

®  Acrospace & Industrial Electronics
Board Level Protection

Airborne Systams

Shipboard Systems

Ground Systems

MAXIMUM RATINGS

FEATURES:

-

»

-»

* High surge capacity
*  Lnidirectional

L]

MIL-PRF-19500/552

MECHANICAL CHARACTERISTICS:

*  Hermetically sealed glass package
*  Tinned copper leads
& Marking : P/N, date code, logo, & cathode band

1500 ¥Watts Peak Pulze Power (ip = 10/1000ps)
Voidless hermetically sealed glass package
Metallurgically banded

Available in JAN, JTX, and JTXY versions per

RATING SYMBOL WALLIE LIMIT
Paak Pulse Power (tp = 10 x 1000js) FPpk 1500 Watts
Operating Temperature Tj -85 to +175 C
Storage Temperature Tstg H55 to +175 G
Steady-State Power Dissipation @@ TL = 75°C (387 FD 5 Watts
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise specified)
REVERSC REVERSE [RTRTESATY] TEST P o Lt PCAK PULEE FPLCAK PULSE TEMPERATURE
S 1ap-0FF EHEMSHLDN™M CLARFIRG LUHRENT CURBEK] LOERFEIEN
DEVICE WOl TAGE éﬁgﬁﬁﬁ. WOl TAGF ClIREENT Wl TAGE Ipp Inp - :;
TYFE . . | Yo @ lpp Te=1m3 = LS OF Vpg
Vo n Yor & b I = up ey
vy (uA) (v {ma} V) (Al (&) T
THE459 ] 1500 B A0 a.p 167 LaR 1040
TMEATO 3] 1000 6.5 a0 11.2 137 A 0040
1ME471 12 20 136 10 288 BB 74 a.050
TMELT 2 15 10 16.4 10 26.5 a7 322 1.060
TMNB4T3 24 5 270 ] 41.4 365 206 0.034
1MEB4AT4 0.5 5 33D 1 47 5 32 140 1.082
TMEATA 403 H] 437 1 B2.5 24 135 0.054
1ME4TE 51.86 ] 54.0 1 78.5 19 108 0.095
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) Watt Axial Leaded TVS

1N6469
Thru

1N6476

PEAK PULSE POWER vs. PULSE TIME

100

Ppp - Peak Pulse Power (kW)

0.1

0.1 1 10 100 1000 10000

Pulse Duration (us)

10x1000ps IMPULSE WAVEFORM

09 Ipeak

05 Ipeak

‘ »
#H <€ 10uS
ms —p>

0.1 Ipeak

STEADY STATE DERATING CHARACTERISTICS
FOR FREE AIR MOUNTING

3.5

MAX. POWER (W)

PULSE DERATING CURVE

100 AN
Ppor N Pulse conditions as
Ipp in % N defined by 10 X 1000us
of max impulse wavef

ratings AN

™~

60 \

40

20

L] 40 80 120 160 200
Tj (oC)

0 20 40 60 80 100 120 140 160 180
AMBIENT TEMPERATURE (TA) IN degC
MECHANICAL OUTLINE
B
DIMENSIONS
A=l INCHES MM
pim"N NOTE
MIN | MAX | MIN | MAX
Cc A 0.150 0.185 3.81 4.70
B 0.900 1.300 22.86 33.02
C 0.160 0.375 4.06 9.53 2
D 0.037 0.042 0.94 1.07 2
D—e j=— B
NOTES :
1. Controlling dimension is inches.
2. Includes uncontrolled area of device leads.

SCHEMATIC
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Vs 1N6469US THRU 1N6476US
h SENMTECH QPL 1500 Watt Surface Mount TVS

POWER DISCRETES
Features

The 1N64xx series of transient voltage suppressors are 1500 Watts peak pulse power (tp = 10/1000us)
designed to protect military and commercial electronic Voidless hermetically sealed glass package
equipment from overvoltages caused by lightning, ESD, Metallurgically bonded

EFT, inductive load switching, and EMP. These devices High surge capacity

are constructed using a p-n junction TVS diode in a Unidirectional

hermetically sealed, voidless glass package. The Available in JAN, JTX, and JTXV versions per
hermetically sealed package provides high reliability in MIL-PRF-19500/552

harsh environmental conditions. TVS diodes are further

characterized by their high surge capability, low operating  JAYoJo]|fofz1ilo]gts}

and clamping voltages, and a theoretically instantaneous
response time. This makes them ideal for use as board
level protection for sensitive semiconductor components.
These devices are DSCC QPL qualified to MIL-PRF-
19500/552.

*00000

@ Aerospace and industrial electronics
@ Board level protection

@ Airborne systems

@ Shipboard systems

€ Ground systems

Mechanical Characteristics
€ Hermetically sealed glass package

Absolute Maximum Ratings

Rating Symbol Value Units
Peak Pulse Power (tp = 10 x 1000us) Ppk 1500 Watts
Operating Temperature Range Tj -65 to +175 °C
Storage Temperature Range Tors -65 to +175 °C
Steady-State Power Dissipation @ TL = 75°C (3/8") PD 5 Watts
Electrical specifications @ T, = 25°C unless otherwise specified.
Device Reverse Reverse Minimum Test Maximum | Peak Pulse | Peak Pulse | Temp.
Type Standoff Leakage | Breakdown | Current | Clamping Current Current Coef.
Voltage Current Voltage Voltage L L of V.
Vewn (N Ve, @1 I, v.@l, T,=1mS T, =20uS oV,
\" MA \" mA \" A A %I °C
1N6469 1500 5.6 50 9 167 945 0.040
1N6470 6 1000 6.5 50 11.0 137 775 0.040
1N6471 12 20 13.6 10 22.6 66 374 0.050
1N6472 15 10 16.4 10 26.5 57 322 0.060
1N6473 24 5 27.0 5 414 36.5 206 0.084
1N6474 30.5 5 33.0 1 475 32 190 0.093
1N6475 40.3 5 437 1 63.5 24 136 0.094
1N6476 51.6 5 54.0 1 78.5 19 106 0.096
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POWER DISCRETES
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1N6469US THRU 1N6476US

Electrical Characteristics

PEAK PULSE POWER vs. PULSE TIME

10 x 1000us IMPLUSE WAVEFORM
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STEADY STATE DERATING CHARACTERISTICS PULSE DERATING CURVE
FOR FREE AIR MOUNTING
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1N6469US THRU 1N6476US
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" SEMTECH

POWER DISCRETES
Ordering Information

Part Number Description

1N6469US,
1N6470US,
1N6471US,
1N6472US,
1N6473US,
1N6474US,
1N6475US,
1NB6476US

Surface Mount (US)™

Note:
(1) Available in trays and tape and reel packaging. Please
consult factory for quantities.

Outline Drawing

— Bl=—
d D —_
/r\
/o~
B TR | -
C \ N~ ///
b ~ L7
_f_l_/ \_l ju—
— | |
D
Dimensions
1N6469US - 1N6476US
Inches
MIN MAX
A 0.205 0.245
B 0.019 0.028
C 0.003
D 0.183 0.202

Contact Information

Semtech Corporation
Power Discretes Products Division
200 Flynn Road, Camarillo, CA 93012
Phone: (805)498-2111 FAX(805)498-3804
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60,000 & 90,000 Watt TVS Module

60KS200C
90KS200C

DESCRIPTION

The 60KS200C & 90KS200C series of bidirectional
transient voltage suppression modules are designed for
use in shipboard equipment and other power servicing
equipment. These modules protect sensitive
semiconductor components from transients resulting
from power interuptions and shore power switch-over.
The sub-assemblies are metallurgically bonded and
packaged in a hermetically sealed package. The
hermetically sealed package provides high reliability in
harsh environmental conditions.

TVS modules are most often used in applications where
discrete TVS diodes do not have high enough surge
handling capabality to suppress large power surges.

SCREENING:

100% Screening is available per MIL-S-19500/516. For
ordering use the following suffix:

H1 - Submodule screening

H2 - Submodule & module screening

H3 - Submodule & module screening + Group B & C

FEATURES:

® (60,000 & 90,000 watts Peak Pulse Power

(tp = 1.5 x 40us)

200 Volts Bidirectional

For use in shipboard power servicing equipment
Bidirectional

Custom voltages available from factory.

MECHANICAL CHARACTERISTICS:

® |Molded Case
® Readily solderable terminals
® Marking : Logo, part number, and date code

SCHEMATIC
.

MAXIMUM RATINGS

RATING SYMBOL VALUE UNIT
Peak Pulse Power (tp = 1.5 x 40us) Ppk 60,000 & 90,000 Watts
Operating Temperature Tj -65 to +150 °C
Storage Temperature Tstg -65 to +150 °C
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise specified)
PART REVERSE REVERSE BREAKDOWN TEST MAXIMUM PEAK PULSE MAXIMUM
NUMBER STAND-OFF LEAKAGE VOLTAGE CURRENT CLAMPING CURRENT PEAK PULSE
VOLTAGE CURRENT VerR @ IT It VOLTAGE Ipp POWER
VRwM Ve @ lpp tp = 1.5 x 40ps tp = 1.5 x 40ps
IR Min. Max
V) (HA) V) (mA) (V) (A) (kw)
60KS200C 180 10 200 - 225 1 335 180 60
90KS200C 180 0.5 200 - 225 1 280 180 90
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60KS200C
" SEMTECH 60,000 & 90,000 Watt TVS Module 90KS200C

PEAK PULSE POWER vs. PULSE TIME
1000kw
T \\
\\\\ \\
100kw ns; o |
90KS200C
T~
PP [ :\
s \\
10kw 60KS200C ™~
Tkw
1us 10us 100us 1ms 10ms
PULSE TIME (tp)
PULSE DERATING CURVE 1.5x40us IMPULSE WAVEFORM
100
Pp?ra
nan ot oy 100 00005 Ipp
ratings Impulse waveform 0.9|pp
70
60 0.5lpp
50
w 0.1lpp
30 ‘
2 » t
10 ‘41.5us ‘
40us p
0 0 25 50 75 100 125 150 175 200
Tj(oC)
MECHANICAL OUTLINE 90KS200C
DIMENSIONS
INCHES MM
T DIM" "MIN [MAX | MIN | MAX NOTE
_L A [2.22 |2.50 | 56.3 | 63.5
ﬂ:ﬂ:[ C B [1.35 [1.90 | 34.2 | 48.3
H i C [.47 [0.55[11.9 139
D |1.88 |1.92 |47.8 |48.8
} | | E 135 (030 (3.4 |76
| A | F .66 [0.95 | 16.7 241
G | .98 1.02 | 24.9 | 25.9
H | .26 .29 6.5 7.5
D b J [.325[.365 [ 8.2 [9.3
K [.193 |.205 | 5.35 |5.65 | DIA.
60KS200C
j—ﬂ:ﬂ:[ DIMENSIONS
DIMINCHES VT p—
6 MIN [MAX| MIN [MAX "
&) D B A [2.22 |2.28 | 56.3 | 58.0
f B [1.35 [1.40 | 34.2| 35.6
C [.47 |53 [11.9]13.5
F A D [1.93 [1.97 | 49.0 | 50.1
E [.135 |.165 | 3.4 | 4.2
‘ | F |.66 |.72 |16.718.3
G |.77 |.83 |19.5]21.1
_| ] |<_ KJ H [.22 [.28 [55 [7.2
o J [.325[.365 8.2 |9.3
K [.120 [.130 | 3.0 | 3.3 | DIA.
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15,000 Watt TVS Module

704-15K36
704-15K36T

DESCRIPTION

The 704-15K36 & 704-15K36T series of transient
voltage suppression modules are for use primarily in
avionics equipment. This series meets all applicable
enviromental requirements of MIL-S-19500. The sub-
assemblies are metallurgically bonded and packaged in
a hermetically sealed package. The hermetically sealed
package provides high reliability in harsh environmental
conditions. In addition, the subassemblies can be 100%
TX screened per MIL-S-19500/516 or /507. Although
this series has been designed for 28 voltt aircraft
applications, different voltages may be special ordered
for specific applications.

TVS modules are most often used in applications where
discrete TVS diodes do not have high enough surge
handling capabality to suppress large power surges.

SCREENING:

100% Screening is available per MIL-S-19500/516. For
ordering use the following suffix:

H1 - Submodule screening

H2 - Submodule & module screening

H3 - Submodule & module screening + Group B & C

FEATURES:

e 15,000 watts Peak Pulse Power (tp = 10 x 1000us)
28 Volt power supply protection

For use in airborne equipment

Unidirectional

Custom voltages available from factory.

MECHANICAL CHARACTERISTICS:

® Molded Case
® Readily solderable terminals
® Marking : Logo, part number, and date code

SCHEMATIC

g

%

||

o

MAXIMUM RATINGS

RATING SYMBOL VALUE UNIT
Peak Pulse Power (tp = 10 x 1000ps) Ppk 15,000 Watts
Operating Temperature Tj -65 to +150 °C
Storage Temperature Tstg -65 to +150 °C
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise specified)
PART REVERSE REVERSE MINIMUM TEST MAXIMUM PEAK PULSE MAXIMUM
NUMBER STAND-OFF LEAKAGE BREAKDOWN CURRENT CLAMPING CURRENT FORWARD
VOLTAGE CURRENT VOLTAGE It VOLTAGE Ipp VOLTAGE
VRwM VerR @ IT Ve @ lpp Tp=1ms 8.3ms
IR IF = 100A
v) (HA) v) (mA) V) (A) V)
704-15K36 315 100 36 10 51 300 3.0
704-15K36T 315 500 36 10 51 300 15.0
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PEAK PULSE POWER vs. PULSE TIME
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A [1.97 [2.03 [50.0[51.6 [MAX| MIN |
B .72 .78 T182[19.9 A [2.47 [2.53 | 62.7]64.3
C [.47 [.53 [11.9]135 B |.86 |.92 |21.823.4
D [1.73[1.77 [43.9[45.0 C .64 |.7 1 17.8
E [.110 [.140 [2.7 [3.6 D [2.10 [2.14 | 53.3[54.4
.345 [.405 [ 8.7 [10.3 E |17 [.21 |43 [54
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H [.306 [.320 [7.7 |8.2 G .42 [.48 [10.6]12.2
J ].350 450 [8.8 [11.5 H |.305 .365 | 7 .
0K|.120 [.130 [3.0 [3.3 J [.325[.365 |8 .
L [.027[.037 | .68 |.94 oK|.120 [.130 |3 .
oM[.095 .15 [ 2.4 3.0 L [19 [25 |4 4
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Vq 180pF THRU .39pF
'J SENMTECH High Voltage Capacitors

POWER DISCRETES

Semtech Premium Dielectric € X7R dielectric

High Voltage Capacitors @ 1KkV to 5kV voltage range
Monolithic Ceramic type

Semtech’s premium dielectric capacitors demonstrate General Specifications

minimum capacitance change over the operation voltage

and temperature range, high current carrying capability Operating temperature range -55°C to 125°C

and high volumetric efficiency. This X7R body has been Aging rate <1.0% per decade hour

designed into the most demanding applications: from the Insulation resistance: 100k megQ or 1000megQ

one extreme of satellite, missile, space shuttle, and microfarads, whichever is less, at 500VDC, 25°C

avionics programs to the other extreme of “down hole” Dissipation factor: 2.5% max at 1kHz 1 VAC, 25°C

oil exploration equipment. Dielectric withstanding voltage: 1.2 x rated voltage
at 25°C (Test conducted with charging current

limited to 10mA and discharge current limited to

10A)

Temperature coefficient: = 15% over -55°C to

125°C range

“S” size package type available

*o S0

¢ o
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POWER DISCRET
Capability Matrix

1KV 2kV 3kV 4kv 5kV EIA

SizE | 2 3 | a 5 |6| 2| 3| 4|5 | 6| 2| 3| a4|5]| 6| 2|3]| 4|5 ]| 6| 2|3]| 4|5 | e |CODE
VALUE
180pF
220pF
270pF
330pF
390pF
470pF
560pF
680pF
820pF
1000pF
1200pF
1500pF
1800pF
2200pF
2700pF
3300pF
3900pF
4700pF
5600pF
6800pF
8200pF
0100F
012uF

0150F 153

183

223

273

333

393

473

563

683

823

104

124

154

184

224

274

334

394

= Standard range K tolerance available from stock.

= Non standard capabilities
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POWER DISCRETES

Typical Characteristic

FREMIUM DIELECTRIC
DC VOLTAGE COEFFICIENT

° | "--....L\x?r%

3

% DELTA CAP
5

0 K 4D &) 80 100
% RATED VOLTAGE (DiZ)

Ordering Information

3 A X 103 K 2
PART SIZE FORM DIELECTRIC | CAPACITANCE | CAPACITANCE | VOLTAGE
CODE MATERIAL (EIA CODE) TOLERANCE RATING
2 CHIP LEADED
A = Silver
Termination Last digit indicates o 1= 1KV
D = Palladium £k numb(_ar of zeroes K= 100/0 2 = 2KV
4 Silver Termination | -~ _ ploxy X = X7R following the first M = 29 7 . 3 = 3KV
H = Capable of ncapsulated two digits V=+100%-0% | . _
handlin L = Leaded Example: Z=+80% - 20% 5 = BV
5 9 only 103=10000pF =
temperature
excursions of up
6 to 200°C

Note:
1. For “S” size package type, please order part as “SXXXXXXXX” e.g. S3BAX103K2.
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POWER DISCRETES
Outline Drawing - Encapsulated

Dimensions

Size | L(Max) S T(Max) H(Ref)
—~ L - T = Code | In. (mm) In.(mm) In.(mm) In.(mm)
2 400 300 + .032 275 A75
(10.2) (762 + 82) (7.00) (12.1)
o 3 500 400 + .032 300 575
i (12.7) (10.2 + .82) (7.62) (14.6)
] y y - N/ 4 600 500 + .032 375 675
f 15.3 127 + 82 9.53 171
0.125 MAX. (15.3) ( ) (9.53) (17.1)
5 700 600 + .032 375 775
(17.8) (15.3 + .82) (9.53) (19.7)
032 £.004 === 1.25 MIN. 6 800 700 + .032 375 875
Leads are tin plated copper. (20.4) (17.8 £ .82) (9.53) (22.2)
o
Dimensions for "S" Size®
Notes: Size | L(Max) ) T(Max) | H(Ref) ®
1. Maximum mounting height. Leads shall be Code | In. (mm) In.(mm) In.(mm) | In.(mm)
solderable beyond this point. 32 042 275+ .03 0.35 03
2. When ordering “S” size package type please (10.7) (6.96 £ .76) (8.89) (8.89)
see Dimension Table “S”. S3 0.49 375+ .03 0.35 0.4
(12.4) (9.52 + .76) (8.89) (10.16)
S4 0.59 475 £ .03 0.35 05
(149) | (12.06+.76) | (8.89) (12.7)
S5 0.69 575+ .03 0.35 06
(17.5) (14.6 + .76) (8.89) (15.24)
S6 0.79 675+ .03 0.35 072

(200) | (1714 .76) | (8.89) (18.28)
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HIGH VOLTAGE CERAMIC CAPACITORS

I. FUNCTION

A Capacitor is a component that stores
electrical charge. In its simplest form it
consists of two conductive surfaces
separated by an electrical insulator or
dielectric. The stored charge is determined
by the dielectric constant of the insulator
material and the geometry of the
construction.

Figure 1 shows the internal structure of a
typical monolithic ceramic capacitor.

Fig.1 CAPACITOR CONSTRUCTION

END TERMINATION

CERAMIC LAYER

MARGINS

TERMINATED EDGE

TERMINATED EDGE

ELECTRODE

Il. BASIC PROPERTIES

(Electrical, sizes, configuration)

A. Electrical

1. Capacitance. Table 1 compares the
dielectric constants of air, glass, mica, and
paper with three of the commonly used
ceramics. As can be seen the crystalline
ceramics have extememly high K in
comparison to the others. Barium Titanate
is the basic material used in the
manufacture of ceramic dielectric. It is
produced by reacting barium oxide with
titanium dioxide wunder controlled
conditions.  Barium = Titanate  has

ferroelectric properties. As a dielectric it
exhibits strong hysteresis. Capacitance
varies widely over a fairly narrow
temperature range which limits use of
Barium Titanate as a ceramic dielectric in
its pure form. By adding other oxides the
basic characteristics can be modified to
make the dielectric more desirable
electrically and flatten its response over
the operating temperature range. These
additives are variously referred to as
shifters, depressors, fluxes, or stabilizers,
depending on how they effect the Barium
Titanate characteristics

Table 1 DIELECTRIC CONSTANTS

MATERIAL "K"
AIR | 1.0006
GLASS | 7.0-10.0
MICA | 5.0-7.0
PAPER | 4.0-7.0
NPO (Class I-A) | 25-100
X7R (Class II-A) | 300 - 1800
Z5U (Class II-B) | 2500 - 15000

As noted in Table 1, there are three basic
ceramic  formulations available in
capacitors. They are NPO, X7R, and Z5U.
Mathematically capacitance can be

described as C = n (0.224KA).
t

Where C is capacitance in picofarads
n is the number of capacitors in
parallel,
K s the dielectric constant
A is the area of opposed conductors
in inches squared
0.224 is the dimensional constant,
and is the dielectric thickness in
inches.
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Capacitance then is directly proportional
to dielectric constant, K.

2. Dissipation Factor. The dissipation factor
is an overall measure of losses in the
capacitor. It is related to dielectric type
temperature and frequency. Figure 2
shows typical values for X7R. NPO is
nearly unchanged with temperature.

B. TEMPERATURE EFFECTS

Barium Titanate is cubic above 120°C. As
it is cooled through this temperature ( the
Curie temperature) the structure becomes
tetragonal and disorted such that electric
dipoles exist. Additional transformations
occur at about 0°C and -85°C. The dipoles
produce a large dielectric constant due to
their ability to respond to an electric field
and store energy. The transformation at
120°C produces an anomolously large
dielectric constant (up to 160000).
Commercial ceramics are made by adding
chemicals which shift or surpress the
Curie point to some degree (Z5U and
X7R) or squash it entirely by eliminating
the cubic to tetragonal transformation

(NPO). Figure 3 shows the typical
responses of commercial bodies to
temperature.

5.0

4.0
% \
D.F.

3.0 \

2.0 \

1.0

\
0
-50 0 50 100 125
Temp. °C

Fig 2. Typical Dissipation Factor vs
Temperature

C. Voltage Effects

When voltage is applied the capacitance
shifts considerably as shown in Figure 4
and Table 2. The overall volume efficiency
of capacitors also change as shown in

Table 2. Here, dielectric constants are
assumed to be 70, 1250, and 7000 for NPO,
X7R, and Z5U respectively.

Figure 3. Temperature Coefficient

+20 | T

I~ NPO XA N
% T )
ac
-20 A
40 VP \\
0 N
-80
-40 0 40 80 120 150
Temp. °C
|
NPO
0 ——
i
w 20 X7R —
AC
-40
-60
80 | zsu
0 20 40 60 80 100
Voo/MIL
Figure 4. DC voltage Coefficient
Table 2. Volume Efficiency Comparison,
Applied Working Voltage
DC Volts 0 2000 4000
DC/MIL 0 50 100
NPO |0.513/14.25(0.513/14.25|0.513/14.25
X7R 4.24/120 4.00/111 3.47/96
Z5U 5.26/156 1.12/31.1 | 0.592/16.4

Legend: (CAP/EFFICIENCY) nF/(nF/in’)
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Fig 3 TEMPERATURE COEFFICIENT

For the same part size, say 0.45 x 0.40 x
0.20, and voltage rating, say 5KV the
required dielectric thickness would be
about 25, 37, and 80 mils for the three
materials. The capacitance for such parts
is shown in Table 2 as a function of the
applied voltage.

The efficiency of X7R for high voltage
comes from a combination of good
voltage withstanding properties, modest
capacitance loss with voltage, and a
relatively high basic dielectric constant.
Another parameter to consider is
break-down voltage or dielectric strength
of a capacitor body. For any given
thickness there a is maximum stress that
can safely be applied to a dielectric before
breakdown occurs (Figure 5). For
example, a 6kV flash breakdown
requirement for Z5U dielectric would
result in a dielectric thickness of about 80
mils. An X7R dielectric of about 37 mils
would easily meet the 6KV requirement.
The Z5U part does not have adequate
volumetric efficiency at high working
voltages. The flash voltage, or over-rating
as it is sometimes referred to, is a value
which should be based on potential
transient voltages that a capacitor may
encounter. Instead the flash voltage is
often determined by an arbitrary safety
factor of 1.5 to 2 times the working
voltage. Safety factors are mandatory for

8.0 /

L 4

6.0 L— NPO

DVC IFlash X7R
t
e 7|
4.0
[

Z5U

2.0

0 20 40 60 80
Dielectric Thickness, MiLs

Figure 5. Relative Flash Test Voltage

reliable operation, however excessive
over-rating creates problems for designer
and user alike.

An X7R unit with a dielectric strength
requirement of 4kV is 22 mils thick. If a
traditional 50% safety margin is used, flash
voltage increase to 6kV and the dielectric
thickness increases to 40 mils. This in turn
reduces capacitance and volume efficiency
by 50%. Unnecessary over-rating similarly
effects all type of dielectrics. When voltage is
applied to a ceramic dielectric, the degree of
polarization, and thus the capacitance, will
vary as a function of voltage stress.
(Figure 4). This property is known as the
voltage coefficient of capacitance. The
amount of variation is determined by the
specific dielectric formulation, consequently
each dielectric type has a distinct
characteristic voltage coefficient curve. At
100 V/Mil, for example, NPO is virtually
unaffected by the voltage, while Z5U has
only 10% of its 1VDC biased capacitance. It
is important to note that capacitors are
normally specified at zero or 1V DC bias
even though they do not operate at that bias
level. The circuit designer should have
access to data that reflects the true
capacitance at operating voltage.

D. Frequency Effects

Frequency effects are like voltage effects
in that NPO is less affected than X7R which
is less affected than Z5U. NPO shows
virtually no capacitance change up to IMHz
and although the DF may double between
1 KHz and 1 MHz the values are typically
0.02 to 0.04%.

E. Aging

When a ceramic capacitor is fired to a
solid monolithic its internal grain structure
is permanently set. When the ferroelectric
types are cooled through the Curie point the
grains divide into domains which reduces
the strain energy of the body. With time
these domains continue to divide until a
balance is reached between stress relief and
the energy required to form additional
domain walls. The result is a decrease in
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capacitance with time. X7R bodies age at 2%
per decade hour (depending upon type).
Z5U ages at 3 to 4% per decade hour and
NPO does not age as it is not ferroelectric.
The aging cycle restarts every time the
capacitor is heated above the Curie
temperature such as during a soldering
operation or a high temperature burn-in.

lll. APPLICATION NOTES

A. Capacitor Mounting Techniques

Some Semtech High Voltage Ceramic
Capacitors are supplied without leads.
Because they are high voltage rated,
connections should be solid and large in
proportion to the termination area.
Soldering is one of the strongest of the
bonding methods and is the least electrically
resistive. To prevent catastrophic thermal

shock, the chip should be slowly elevated in
temperature to approximately 120°C prior to
soldering. A good hot plate will provide an
even  temperature  surface.  Solder
connections shoud be made quickly
removing the soldering iron as soon as the
connection is made to prevent leaching of
the electrodes. Silver bearing solders are
recommended to prevent leaching.

B. Surge Current

Charge and discharge currents are
directly proportional to voltage. Exessive
charging current can trigger a piezoelectric
effect and result in destruction of the part.
Excessive rate of discharge is not critical in
terms of piezoelectric effect, but can result in
loss of metallization during the discharge
arc.
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gy TVS Diode Application Note

PROTECTION PRODUCTS

What Are TVS Diodes?

TVS diodes are solid state pn junction devices specifi-
cally designed to protect sensitive semiconductors
from the damaging effects of transient voltages. TVS
diode schematic symbols are shown in Figure 1. The
electrical characteristics of the device are determined
by factors such as junction area, doping concentration,
and substrate resistivity. The surge power and surge
current capability of the TVS diode are proportional to
the junction area. TVS diodes are constructed with
large cross sectional area junctions for absorbing high
transient currents. While the VI characteristic curve of
the TVS diode is similar to that of a zener diode, TVS
diodes are specifically designed, characterized, and
tested for transient voltage suppression. By contrast,
zener diodes are designed and specified for voltage
regulation.

TVS diodes serve as parallel protection elements
(Figure 2). Under normal operating conditions, the TVS
diode presents a high impedance to the protected
circuit. Ideally, the device appears as an open circuit,
although a small amount of leakage current is present.
When the normal operating voltage of the protected
circuit is exceeded, the TVS diode junction avalanches
providing a low impedance path for the transient
current. As a result, the transient current is diverted
away from the protected components and shunted
through the TVS diode. The voltage across the pro-
tected circuit is limited to the clamping voltage of the
TVS diode. The device returns to a high impedance
state after the transient threat passes. TVS diodes will
not wear out nor will there be any degradation of the

electrical parameters as long as the device is operated
within specified limits.

A primary attribute of the TVS diode is its reaction
time. Avalanche breakdown theoretically occurs in
picoseconds. This is very difficult to measure however.
Therefore, TVS diodes are often specified as respond-
ing “almost instantaneously”. The fast response time
of the TVS diode means that any voltage overshoot is
primarily due to lead inductance and PC board traces.

Unidirectional Bidirectional

Figure 1 - TVS Diode Schematic Symbols

TVS diodes are available in a wide range of operating
voltages. Traditional device voltages range from 5V to
440V for discrete devices. Recent innovations in TVS
technology have yielded devices, such as Semtech’s
SLV series, which operate at 2.8 and 3.3V.

The TVS diodes fast response time and low clamping
voltages make them ideal for use as board level
protectors for semiconductors and other sensitive
components. Applications include data and signal
lines, microprocessors & MOS memory, AC power lines,
and telecommunication equipment.

Zin

TRANSIENT
ENVIRONMENT

Transient
Current TVS
Diode

PROTECTED
CIRCUIT

Figure 2 - TVS Diode Operation
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PROTECTION PRODUCTS

TVS Diode Selection

Selection of a suitable component will depend on the
number of lines to be protected, the available board
space, and the electrical characteristics of the circuit
to be protected. TVS diodes are available in a variety
of packages and configurations suitable for use
today’s advanced electronic systems. For high power
applications, single device surface mount and axial
leaded packages are used. TVS arrays available in
standard JEDEC SO packages may be used to protect
multiple lines. In situations where board space is at a
premium, devices available in SOT23 packages are a
low cost alternative.

No matter what the application however, certain device
parameters and guidelines form the basis for device
selection.

TVS Diode Terminology

A typical IV characteristic curve for a bidirectional TVS
diode is shown in Figure 1. The key device parameters
are:

Reverse Standoff Voltage (V) : This is the normal dc
operating voltage of the device. At this point, the
device will appear as a high impedance to the pro-
tected circuit. Discrete devices are available with
standoff voltages ranging from 2.8V - 440V. This
parameter is also referred to as working voltage.
Reverse Breakdown Voltage (V_ ) : This is the point
where the device begins to conduct in avalanche mode
and becomes a low impedance path for the transient.
Breakdown voltage is measured at a test current (1),
typically 1mA or 10mA.

Peak Pulse Current (I,.) : Maximum permissible surge
current which the device can withstand without dam-
age. TVS diode data sheets specify a peak pulse
capability for a particular transient waveform. Most
TVS diodes are rated using an 8/20us or 10/1000us
impulse waveform.

TVS diodes can withstand higher peak pulse current
for shorter duration pulses.

Clamping Voltage (V) : Maximum voltage drop across
the TVS for a particular peak pulse current.

Selection Guidelines

TVS diode selection involves comparison of device
parameters with circuit conditions. The following
selection guidelines are recommended:

1 Select a device with a reverse standoff voltage
greater than or equal to the normal operating
voltage of the circuit.

2 Select a device which is capable of dissipating the
expected transient peak pulse current.

3 The device clamping voltage should be less than
the maximum voltage handling capability of the
protected circuit for the same pulse waveform.

4 For systems using high speed data rates, device
junction capacitance will have to be considered.
Semtech manufactures special low capacitance
devices for those applications.

There may be applications where the actual transient
current cannot be defined. Often, the designer will
have to meet the requirements of certain transient
immunity specifications. At the very least, identifica-
tion of the source of the threat is necessary; lightning,
inductive switching, ESD, etc.

Ipp

Ir Vbr
Vrwm

Ve

Ipp

Figure 1 - Bidirectional IV Characteristic Curve

Device
Parameter Circuit Conditions
Vewu > Normal circuit operating voltage
lop > Expected transient current
Ve < Maximum allowable voltage
across the protected component
C, < Maximum loading capacitance for
signal integrity
Figure 2 - Selection Summary
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PROTECTION PRODUCTS

TVS Peak Pulse Power vs. Pulse Duration

The peak pulse power (Ppp) rating of a TVS diode is
defined as the instantaneous power dissipated by a
device for a given pulse condition. The peak pulse
power rating is calculated using the following relation-

ship :
P =V xI
pp c pp

Where

Ppp = Peak pulse power (W)

V_ = Clamping Voltage (V)

Ipp = Peak pulse current (A)

Common peak pulse power ratings are normally given
for 8/20us and 10/1000us double exponential im-
pulse waveforms (see SI96-09 for definition). Many
applications specify different surge pulse widths which
can range from a few nanoseconds to several millisec-
onds. To determine the power handling capability of a
TVS device for different pulse widths, a peak pulse

power vs. pulse width curve is included on device data
sheets. An example of a curve for a device rated at
1500W (10/1000pus) is shown in Figure 1. As the
surge pulse width decreases, the peak pulse power
capability of the device increases logarithmically.
Additionally, for shorter pulse widths, the TVS can
withstand higher peak pulse currents. For example, for
a 1.2/50ps impulse waveform (per IEC 61000-4-5),
the peak power handling capability is 6kW, 4x the
rating at 1000us. The peak current handling capability
is also increased by approximately a factor of four.
Conversely, as the surge pulse width is increases, the
peak power and current handling capability of the
device decreases.

The curve below is for a non-repetitive double exponen-
tial waveform. To determine the capability of the
device for a square wave pulse, derate to 66% of the
peak exponential value. For a half sine wave pulse,
derate to 75%.

100
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E \\\~\
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[-% \\.~~
i \\
H ~_
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Figure 1 - Peak Pulse Power vs. Pulse Duration for a 1500W TVS Diode
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PROTECTION PRODUCTS

TVS Power Derating vs. Temperature

Transient voltage suppressors are designed to work
over a wide temperature range. If the application
requires the TVS to operate at elevated temperatures,
the characteristics of the device must be considered at
the expected extremes.

Power Derating Curve

During surge conditions, the transient power is dissi-
pated within the TVS diode and is limited by the maxi-
mum allowable junction temperature. If the ambient
temperature is increased, the power dissipating capa-
bility of the device decreases. The peak pulse power
capability of the device derates linearly from 25°C to
Twag- 1O determine the power or current handling
capability of the device at elevated temperatures, a
power derating curve is used (Figure 1). For example,
at an operating temperature of 100°C, the device is
capable of dissipating 40% of the rated peak pulse
current.

Clamping Voltage
Device clamping voltage is normally specified for a
junction temperature of 25°C before surge. To ex-
trapolate for other junction temperatures, the following
formula may be used :
AV__ = aT

BR (VBR) * (Tj -25) * VBR
Where :
AV, = Change in voltage (V)

oT

wer) = Temperature coefficient of breakdown voltage

(V/°C)

Vg: = Breakdown (or clamping) voltage (V)

100

Pp or
Ipp in %
of 250C
ratings

Pulse Conditions as
defined by 10 x 1000us
Impulse waveform
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Figure 1 - Peak Pulse Power vs. Pulse Duration for a 1500W TVS Diode
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PROTECTION PRODUCTS

Sources of Transients : Lightning

Lightning is an atmospheric discharge of electricity
resulting from the accumulation of static charges,
usually during a thunderstorm. Inside of a thunder-
cloud, static charges are generated by the impact of
water and ice particles and separated in strong air
currents. Lightning occurs when enough charge has
been separated inside the cloud to cause localized
electric breakdown of the air.

Lightning is one of the most common causes of tran-
sients in electronic systems. Power and telecommuni-
cation systems being the most vulnerable. At any given
time, there are approximately 1800 thunderstorms in
progress around the world generating lightning strikes
on the surface of the earth about 100 times every
second. Each cloud-to-ground event generally contains
3-5 distinct strokes, but as many as twelve have been
observed. Mean peak current for the first stroke is
20KkA with subsequent strokes decreasing by 50% or
more. While a direct lightning strike is dramatic, it is
significant to note that lightning produces intense
electric and magnetic fields which can couple into
nearby power lines, communication lines, and circuit
wiring causing catastrophic or latent damage to semi-
conductor equipment. The magnitude of the induced
voltage varies with the distance from the strike (Figure
1).

Lightning Standards & Waveforms

Transient voltage waveforms representative of induced
lightning transients are often described by a double
exponential impulse waveform. A double exponential

surge waveform is defined as having an exponential
rise to the peak and an exponential decay from that
peak (Figure 2). The pulse is specified by a rise time
from 10 to 90% of the peak value and a decay to 50%
of the peak value. Industry standards such as ANSI/
IEEE C62.41 define a 1.2/50us voltage waveform and
8/20us current waveform for induced lightning on
power lines. One of the most common double exponen-
tial waveforms for induced lighting in U.S. telecommuni-
cation systems is the 10/1000us impulse waveform
as defined by Bellcore TR-NWT-001089 and Rural
Electrification Administration REA PE-60. International
telecommunication standards such as ITU K17-K20
often specify the 10/700us impulse for lightning
induced transients. The telecommunication lightning
waveform is different from the power line waveform
because a lightning strike into a large telecommunica-
tion cable is distributed among several internal lines.
This has the effect of slowing down the rise time and
increasing the decay time of the waveform.

IEC 61000-4-5 was set forth by the European Commu-
nity to define the lightning threat to both power and
telecommunication lines. The standard specifies
double exponential impulses of 1.2/50us for power
and 10/700us for telecommunication lines to describe
the threat.

References:

1. Stringfellow, Dr Michael F. “Lightning” Power Quality
& Assurance, Sept/Oct 1995

2. Clark, O.M. “Lightning Protection for Computer Data
Lines” EOS/ESD Symposium Proceedings, Sept., 1981
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Sources of Transients : Electrostatic Discharge

Few pieces of electronic equipment today are void of
semiconductors. With the focus on lowering the
operating levels, the problem of malfunction caused by
the environment is critical. Electrostatic discharge
(ESD) is a major cause of failure in electronic systems.
The products which are most prone are those with
external connections to data and 1/0 lines.

ESD Generation

Electrostatic discharge is the result of a sudden and
violent redistribution of electrons between two objects.
The excess charge on an object usually results from
the contact and separation of two non-conductive
materials causing the transfer of electrons from one
material to the other, thereby building up a triboelectric
charge on the surface (Figure 1). If the discharge path
includes semiconductor based equipment, catastrophic
or latent damage may occur. The amplitude of the
static discharge can exceed 30KV, with currents
reaching 30A or more. The rate of the discharge is
extremely fast, lasting less than 1ns. The human body
is one of the most common generators of ESD. It
stores charge capacitively with respect to ground The
voltage potential with respect to earth ground can
exceed several thousand volts. It is very common in
fact for a person to develop voltages as high as 15kV.
Higher voltages such as 35kV are possible but rarer.

ESD Threat to Equipment

The ESD pulse contains little energy, but the extremely
fast rise time and high power can cause semiconductor

SI196-10
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devices to fail. Catastrophic destruction of semicon-
ductor devices may occur as a result of the high static
potential of ESD or from the discharge current in an
ESD event.

One common misconception is that ESD is only a
threat during equipment assembly. In reality, ESD is a
threat to semiconductors throughout the life of the
system. Operator control panels, indicators, and user
accessible 1/0 pins are especially vulnerable to ESD. In
a portable computer, for example, when attaching a
mouse, printer, or modem, the user can inject a poten-
tially hazardous ESD pulse of 2,000 volts and not even
realize it. Component failure may be catastrophic or
latent. The latter can be the worse since there is no
known way to test for it. The product may simply be
perceived as being of poor quality.

ESD Standards : IEC 61000-4-2

Industry standards are now in place which define the
ESD immunity requirements of electronic equipment.
The most widely accepted standard, set forth by the
European Community, is IEC 61000-4-2. |EC 61000-
4-2 defines requirements for human generated ESD
transients. Test voltages range from 2kV to 15kV with
peak currents as high as 30A. The ESD waveform as
defined by IEC 61000-4-2 is extremely fast with a
maximum rise time of 1ns and a total duration of only
60ns (Figure 2). The total energy contained within the
pulse is a few hundred microjoules.

Several countries including the U.S. and Japan are
using IEC 61000-4-2 as the model for developing their
own ESD immunity standard.
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Figure 1 - Triboelectric Charging
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Figure 2 - ESD Waveform per IEC 61000-4-2
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Calculating Transient Energy

This application note explains how to calculate the WAVESHAPE EQUATION | K*
transient energy which is absorbed by a suppression ok
element. An approximation technique is employed for / \

transient current impulse waveforms, assuming the t
clamping voltage is almost constant during the surge *)
impulse.

ok Sin (%t) 0.637

In the case of transients which are internal to the
circuit, such as those created by inductive switching, h F
the energy of the transient waveform may be readily ﬂ tp
calculated. Transients which are external to the circuit
are more difficult to quantify. In this case an approxi- L Ipk
mation technique may then be used to estimate the ttp%B Pk ; ok sin(77 t)e™/'*| 0.86
energy which is absorbed by the suppression element.

The energy which is absorbed by the suppression
device is given by:

P I wputip) 0.5

.5 Ipk ok ot/ 444 14
tp

= |Vclpdt = — tp
E j clpdt = KV Lt

Where —Ipk
E = Energy (Joules) t
Ve = Clamping Voltage (Volts) =P
Ip = Peak Pulse Surge Current (Amps)
tp = Impulse Duration

K = Constant

Figure 1 - Energy Waveforms/Form Factor Constants

K values for the most common surge current wave-
forms are given in Figure 1. For complex waveforms
such as a double exponential impulse, the waveform
may be divided into two parts to calculate the total
energy.

Example Calculation 100A

A typical waveform representative of lightning induced |

transients is shown in Figure 2. Itis a 10/1000us soal -/~ L -

double exponential impulse as defined by Bellcore | |

1089. To calculate the energy absorbed by an LC01-6 wo‘us woé)ous t
first divide the waveform into two parts with part 1

being the section of the waveform from O to 10us and
part two the section from the peak to 1000us (the
50% decay point). From the LCO1-6 data sheet, the
maximum clamping voltage at 100A is 15V.

Therefore:

Part 1 : E1 = KVclptp = 0.5*15*100*10x10° = 7.5mJ
Part 2 : E2 = KVclptp = 1.4*15%100*1x103 = 2.1J
E=E1+E2=.0075+21=211J

Figure 2 - Double Exponential Impulse
Waveform
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Calculating Clamping Voltage at Different Peak Pulse
Currents

Transient voltage suppressor data sheets define

clamping voltage at a specified maximum peak pulse

current level. This application note describes how to

interpolate the clamping voltage for transients cur-

rents other than the rated maximum.

Clamping Voltage Calculation

To determine the clamping voltage (Vc) of the TVS
diode at an intermediate point between the breakdown
voltage (V) and the maximum clamping voltage (V,
wa)s @ linear increase in Vc between V,_and Vs
assumed. Therefore, the relationship between V. and
the test pulse current (1) is calculated using the
following formula:

Vc = (Ip/lpp) * (Vc MAX ~ VBR MAX )+ VBR MAX

Where:

|, = Test peak pulse current (Amps)

V. = Intermediate clamping voltage at I, (Volts)
l,, = Rated maximum peak pulse current (Amps)
Ve ux = Maximum rated clamping voltage (Volts)
\Y = Maximum rated breakdown voltage (Volts)

BR MAX

This calculation assumes a worse case condition where
the device is at the maximum breakdown voltage limit
and is therefore a conservative estimate across most
of the distribution. If the value for V. is not stated
on the device data sheet, it may be approximated by

multiplying the minimum value by 1.25.

Example Calculation

An example of a calculated curve to one obtained
through testing for an LCO1-6 is shown in Figure 1.

The LCO1-6 data sheet specifies a minimum V,_ of 8
volts yielding a V., of 10 volts (1.25 * 8) for calcula-
tion purposes. Values are based on a maximum peak
pulse current rating of 100A for a 10/1000us impulse
waveform. The experimental curve has a more shallow
slope than the calculated curve, confirming the conser-
vative rating of the device. Note that if |  equals |,
then V, will equal V

C MAX ©

LC01-6 Vc vs. % IPP

Clamping Voltage (V)

25% 50%

% of Rated Peak Pulse Current (IPP)

75%

Calculated == =— Experimental

Figure 1 - LCO1-6 Clamping Voltage vs. % Peak Pulse Current
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