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ON SEMICONDUCTOR DEVICE CLASSIFICATIONS

In an effort to provide up—to—date information to the customer regarding the status of any given device, ON Semiconductor
has classified all devices into three categories: Preferred devices, Current products and Not Recommended for New Design
products.

A Preferred type is a device which is recommended as a first choice for future use. These devices are “preferred” by virtue
of their performance, price, functionality, or combination of attributes which offer the overall “best” value to the ciistismer.
category contains both advanced and mature devices which will remain available for the foreseeable future.

“Preferred devices” are denoted below the device part numbers on the individual datd sheets.

Device types identified as “current” may not be a first choiceéov designs, but will continue to be available because of
the popularity and/or standardization or volume usage in current production designs. These products can be acceptable for new
designs but the preferred types are considered better alternatives for long term usage.

Any device that has not been identified as a “preferred device” is a “current” devide.

This data book does not contain any “Not Recommended for New Design” devices.

Surmetic and MOSORB are trademarks of Semiconductor Components Industries, LLC (SCILLC).
Thermal Clad is a trademark of the Bergquist Company.

All brand names and product names appearing in this document are registered trademarks or trademarks of their respective
holders.
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CHAPTER 1
Alphanumeric Index of Part Numbers
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DEVICE
1.5KE100A
1.5KE100CA
1.5KE10A
1.5KE10CA
1.5KE110A
1.5KE110CA
1.5KEL1A
1.5KEI1CA
1.5KE120A
1.5KE120CA
1.5KE12A
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1.5KE170A
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1.5KE180A
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1.5KE33A
1.5KE33CA
1.5KE36A
1.5KE36CA
1.5KE39A
1.5KE39CA
1.5KE43A
1.5KE43CA
1.5KE47A
1.5KE47CA
1.5KE51A
1.5KE51CA
1.5KE56A
1.5KE56CA
1.5KE6.8A
1.5KE6.8CA
1.5KE62A
1.5KE62CA
1.5KE6G8A
1.5KE68CA
1.5KE7.5A
1.5KE7.5CA
1.5KE75A
1.5KE75CA
1.5KE8.2A
1.5KE8.2CA
1.5KE82A
1.5KE82CA
1.5KE9.1A
1.5KE9.1CA
1.5KE91A
1.5KE91CA
1.5SMC10AT3
1.5SMCI11AT3
1.5SMC12AT3
1.5SMC13AT3
1.5SMC15AT3
1.5SMC16AT3
1.5SMC18AT3
1.5SMC20AT3
1.5SMC22AT3
1.5SMC24AT3
1.5SMC27AT3
1.5SMC30AT3
1.5SMC33AT3
1.5SMC36AT3
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DEVICE
1.5SMC39AT3
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1.5SMC51AT3
1.5SMC56AT3
1.5SMC6.8AT3
1.5SMC62AT3
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1N4678
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1N4680
1N4681
1N4682
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DEVICE

1N5230B
1N5231B
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1N5255B
1N5256B
1IN5257B
1N5258B
1N5259B
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1N5261B
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1N5338B
1N5339B
1N5340B
1N5341B
1N5342B
1N5343B
1N5344B
1N5345B
1N5346B
1N5347B
1N5348B
1N5349B
1N5350B
1N5351B
1N5352B
1N5353B
1N5354B
1N5355B
1N5356B
1IN5357B
1N5358B
1N5359B
1N5360B
1N5361B
1N5362B
1N5363B
1N5364B
1N5365B
1N5366B
1N5367B
1N5368B
1N5369B
1N5370B
1IN5371B
1N5372B
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DEVICE
1N5384B
1N5385B
1N5386B
1N5387B
1N5388B
1N5908
1N5913B
1IN5917B
1N5919B
1N5920B
1N5921B
1N5923B
1N5924B
1N5925B
1N5926B
1N5927B
1N5929B
1N5930B
1N5931B
1N5932B
1N5933B
1N5934B
1N5935B
1N5936B
1N5937B
1N5938B
1N5940B
1N5941B
1N5942B
1N5943B
1N5944B
1N5945B
1N5946B
1N5947B
1N5948B
1N5950B
1N5951B
1N5952B
1N5953B
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1N5985B
1N5987B
1N5988B
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78
230
230
230
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230
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230
230
230
230
230
230
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230
230
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230
230
230
230
230
230
230
230
230
230
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182
182
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182

DEVICE
1N5991B
1N5992B
1N5993B
1N5994B
1N5995B
1N5996B
1N5997B
1N5998B
1N5999B
1N6000B
1N6001B
1N6002B
1N6004B
1N6007B
1IN6373
1N6374
1IN6375
1N6376
1IN6377
1N6378
1IN6379
1N6380
1N6381
1N6382
1N6383
1N6384
1N6385
1N6386
1N6387
1N6388
1N6389
IN746A
IN747A
IN748A
IN749A
1IN750A
IN751A
IN752A
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IN754A
IN755A
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IN758A
IN759A
1N957B
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DEVICE
1N958B
1N959B
1N960B
1N961B
1N962B
1N963B
1N964B
1N965B
1N966B
1N967B
1N968B
1N969B
1N970B
1IN971B
1IN972B
1N973B
1N974B
1N975B
1N978B
1N979B
1N982B
1PMT12AT3
1PMT16AT3
1PMT18AT3
1PMT22AT3
1PMT24AT3
1PMT26AT3
1PMT28AT3
1PMT30AT3
1PMT33AT3
1PMT36AT3
1PMT40AT3
1PMT48AT3
1PMT5.0AT3
1PMT51AT3
1PMT58AT3
1PMT5920BT3
1PMT5219BT3
1PMT5922BT3
1PMT5923BT3
1PMT5924BT3
1PMT5925BT3
1PMT5927BT3
1PMT5929BT3
1PMT5930BT3
1PMT5931BT3
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174
174
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174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
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95
95
95
95
95
95
95
95
95
95
95
95
95
95
284
284
284
284
284
284
284
284
284
284

DEVICE
1PMT5933BT3
1PMT5934BT3
1PMT5935BT3
1PMT5936BT3
1PMT5939BT3
1PMT7.0AT3
1PMT59BT3
1SMA10AT3
1SMA10CAT3
1SMA11AT3
1SMAL1CAT3
1SMA12AT3
1SMA12CAT3
1SMA13AT3
1SMA13CAT3
1SMA14AT3
1SMA14CAT3
1SMA15AT3
1SMA15CAT3
1SMA16AT3
1SMA16CAT3
1SMAL7AT3
1SMAL17CAT3
1SMA18AT3
1SMA18CAT3
1SMA20AT3
1SMA20CAT3
1SMA22AT3
1SMA22CAT3
1SMA24AT3
1SMA24CAT3
1SMA26AT3
1SMA26CAT3
1SMA28AT3
1SMA28CAT3
1SMASO0AT3
1SMA30CAT3
1SMAS3AT3
1SMAS33CAT3
1SMASGAT3
1SMAS36CAT3
1SMA40AT3
1SMA40CAT3
1SMA43AT3
1SMA43CAT3
1SMA45AT3

PAGE
284
284
284
284
284
284

95
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100
103
100

DEVICE
1SMA45CAT3
1SMA48AT3
1SMA48CAT3
1SMAS.0AT3
1SMAS1AT3
1SMAS51CAT3
1SMAS4AT3
1SMAS54CAT3
1SMAS8AT3
1SMAS8CAT3
1SMA5913BT3
1SMA5914BT3
1SMA5915BT3
1SMA5916BT3
1SMA5917BT3
1SMA5918BT3
1SMA5919BT3
1SMA5920BT3
1SMA5921BT3
1SMA5922BT3
1SMA5923BT3
1SMA5924BT3
1SMA5925BT3
1SMA5926BT3
1SMA5927BT3
1SMA5928BT3
1SMA5929BT3
1SMA5930BT3
1SMA5931BT3
1SMA5932BT3
1SMA5933BT3
1SMA5934BT3
1SMA5935BT3
1SMA5936BT3
1SMA5937BT3
1SMA5938BT3
1SMA5939BT3
1SMA5940BT3
1SMA5941BT3
1SMA5942BT3
1SMA5943BT3
1SMA5944BT3
1SMA5945BT3
1SMAG.0AT3
1SMAG.5AT3
1SMAGOAT3

PAGE
103
100
103
100
100
103
100
103
100
103
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
289
100
100
100

DEVICE
1SMAGOCAT3
1SMAG4AT3
1SMAGACAT3
1SMA7.0AT3
1SMA7.5AT3
1SMA70AT3
1SMA70CAT3
1SMAT75AT3
1SMA75CAT3
1SMAT78AT3
1SMA78CAT3
1SMAB8.0AT3
1SMAB8.5AT3
1SMA9.0AT3
1SMB100AT3
1SMB10AT3
1SMB10CAT3
1SMB110AT3
1SMB11AT3
1SMB11CAT3
1SMB120AT3
1SMB12AT3
1SMB12CAT3
1SMB130AT3
1SMB13AT3
1SMB13CAT3
1SMB14AT3
1SMB14CAT3
1SMB150AT3
1SMB15AT3
1SMB15CAT3
1SMB160AT3
1SMB16AT3
1SMB16CAT3
1SMB170AT3
1SMB17AT3
1SMB17CAT3
1SMB18AT3
1SMB18CAT3
1SMB20AT3
1SMB20CAT3
1SMB22AT3
1SMB22CAT3
1SMB24AT3
1SMB24CAT3
1SMB26AT3

PAGE
103
100
103
100
100
100
103
100
103
100
103
100
100
100
107
107
118
107
107
118
107
107
118
107
107
118
107
118
107
107
118
107
107
118
107
107
118
107
118
107
118
107
118
107
118
107
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DEVICE
1SMB26CAT3
1SMB28AT3
1SMB28CAT3
1SMB30AT3
1SMB30CAT3
1SMB33AT3
1SMB33CAT3
1SMB36AT3
1SMB36CAT3
1SMB40AT3
1SMB40CAT3
1SMB43AT3
1SMB43CAT3
1SMB45AT3
1SMB45CAT3
1SMB48AT3
1SMB48CAT3
1SMB5.0AT3
1SMB51AT3
1SMB51CAT3
1SMB54AT3
1SMB54CAT3
1SMB58AT3
1SMB58CAT3
1SMB5913BT3
1SMB5914BT3
1SMB5915BT3
1SMB5916BT3
1SMB5917BT3
1SMB5918BT3
1SMB5919BT3
1SMB5920BT3
1SMB5921BT3
1SMB5922BT3
1SMB5923BT3
1SMB5924BT3
1SMB5925BT3
1SMB5926BT3
1SMB5927BT3
1SMB5928BT3
1SMB5929BT3
1SMB5930BT3
1SMB5931BT3
1SMB5932BT3
1SMB5933BT3
1SMB5934BT3

PAGE
118
107
118
107
118
107
118
107
118
107
118
107
118
107
118
107
118
107
107
118
107
118
107
118
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294

DEVICE
1SMB5935BT3
1SMB5936BT3
1SMB5937BT3
1SMB5938BT3
1SMB5939BT3
1SMB5940BT3
1SMB5941BT3
1SMB5942BT3
1SMB5943BT3
1SMB5944BT3
1SMB5945BT3
1SMB5946BT3
1SMB5947BT3
1SMB5948BT3
1SMB5949BT3
1SMB5950BT3
1SMB5951BT3
1SMB5952BT3
1SMB5953BT3
1SMB5954BT3
1SMB5955BT3
1SMB5956BT3
1SMB6.0AT3
1SMB6.5AT3
1SMB60AT3
1SMB60CAT3
1SMB64AT3
1SMB64CAT3
1SMB7.0AT3
1SMB7.5AT3
1SMB70AT3
1SMB70CAT3
1SMB75AT3
1SMB75CAT3
1SMB78AT3
1SMB78CAT3
1SMB8.0AT3
1SMB8.5AT3
1SMB85AT3
1SMB9.0AT3
1SMB90AT3
1SMC10AT3
1SMC11AT3
1SMC12AT3
1SMC13AT3
1SMC14AT3

PAGE
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
107
107
107
118
107
118
107
107
107
118
107
118
107
118
107
107
107
107
107
129
129
129
129
129

DEVICE
1SMC15AT3
1SMC16AT3
1SMC17AT3
1SMC18AT3
1SMC20AT3
1SMC22AT3
1SMC24AT3
1SMC26AT3
1SMC28AT3
1SMC30AT3
1SMC33AT3
1SMC36AT3
1SMCA40AT3
1SMC43AT3
1SMCA45AT3
1SMC48AT3
1SMC5.0AT3
1SMC51AT3
1SMC54AT3
1SMC58AT3
1SMCG6.0AT3
1SMCB6.5AT3
1SMCG60AT3
1SMCG64AT3
1SMC7.0AT3
1SMC7.5AT3
1SMC70AT3
1SMC75AT3
1SMC78AT3
1SMCB8.0AT3
1SMCB8.5AT3
1SMC9.0AT3
3EZ10D5
3EZ13D5
3EZ15D5
3EZ16D5
3EZ18D5
3EZ220D5
3EZ240D5
3EZ24D5
3EZ330D5
3EZ36D5
3EZ39D5
3EZ4.3D5
3EZ6.2D5
3EZ8.2D5

PAGE
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
236
236
236
236
236
236
236
236
236
236
236
236
236
236

DEVICE
BZX79C10RL
BZX79C12RL
BZX79C15RL
BZX79C16RL
BZX79C18RL
BZX79C22RL
BZX79C24RL
BZX79C27RL
BZX79C2V4RL
BZX79C2V7RL
BZX79C30RL
BZX79C33RL
BZX79C3VORL
BZX79C3V3RL
BZX79C3V6RL
BZX79C3VIRL
BZX79C4V7RL
BZX79C5V1RL
BZX79C5V6RL
BZX79C6V2RL
BZX79C6V8RL
BZX79C7V5RL
BZX79C8V2RL
BZX84C10LT1
BZX84C11LT1
BZX84C12LT1
BZX84C13LT1
BZX84C15LT1
BZX84C16LT1
BZX84C18LT1
BZX84C20LT1
BZX84C22LT1
BZX84C24LT1
BZX84C27LT1
BZX84C2V4LT1
BZX84C2V7LT1
BZX84C30LT1
BZX84C33LT1
BZX84C36LT1
BZX84C39LT1
BZX84C3VOLT1
BZX84C3V3LT1
BZX84C3V6LT1
BZX84C3VILT1
BZX84C43LT1
BZX84C47LT1

PAGE
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
261
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DEVICE
BZX84C4V3LT1
BZX84C4V7LT1
BZX84C51LT1
BZX84C56LT1
BZX84C5V1LT1
BZX84C5V6LT1
BZX84C62LT1
BZX84C68LT1
BZX84C6V2LT1
BZX84C6V8LT1
BZX84C75LT1
BZX84C7V5LT1
BZX84C8V2LT1
BZX84C9V1LT1
BZX85C10RL
BZX85C12RL
BZX85C13RL
BZX85C15RL
BZX85C16RL
BZX85C18RL
BZX85C22RL
BZX85C24RL
BZX85C27RL
BZX85C30RL
BZX85C33RL
BZX85C36RL
BZX85C3V3RL
BZX85C3V6RL
BZX85C3VIRL
BZX85C43RL
BZX85C47RL
BZX85C4V3RL
BZX85C4V7RL
BZX85C5V1RL
BZX85C5V6RL
BZX85C62RL
BZX85C6V2RL
BZX85C6V8RL
BZX85C75RL
BZX85C7V5RL
BZX85C82RL
BZX85C8V2RL
BZX85C9V1RL
DF6A6.8FUT1
ICTE-10
ICTE-10C

PAGE
261
261
261
261
261
261
261
261
261
261
261
261
261
261
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
158

84
89

DEVICE
ICTE-12
ICTE-12C
ICTE-15
ICTE-15C
ICTE-18
ICTE-18C
ICTE-22
ICTE-22C
ICTE-36
ICTE-36C
ICTE-5
MM3Z10VT1
MM3Z11VT1
MM3z12VT1
MM3Z13VT1
MM3Z15VT1
MM3Z16VT1
MM3zZ18VT1
MM3z20VT1
MM3z22VT1
MM3zZ24VT1
MM3z27VT1
MM3zZ2V4T1
MM3z2V7T1
MM3Z30VT1
MM3Z33VT1
MM3Z36VT1
MM3Z39VT1
MM3zZ3V0T1
MM3Z3V3T1
MM3Z3V6T1
MM3Z3V9T1
MM3z43VT1
MM3z47VT1
MM3z4V3T1
MM3z4V7T1
MM3zZ51VT1
MM3Z56VT1
MM3zZ5V1T1
MM3Z5V6T1
MM3z62VT1
MM3z68VT1
MM3z6V2T1
MM3zZ6V8T1
MM3Z75VT1
MM3Z7V5T1

PAGE
84
89
84
89
84
89
84
89
84
89
84

256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256

DEVICE
MM3z8V2T1
MM3Z9V1T1
MMBZ10VALT1
MMBZ12VALT1
MMBZ15VALT1
MMBZ15VDLT1
MMBZ18VALT1
MMBZ20VALT1
MMBZ27VALT1
MMBZ27VCLT1
MMBZ33VALT1
MMBZ5221BLT1
MMBZ5222BLT1
MMBZ5223BLT1
MMBZ5224BLT1
MMBZ5225BLT1
MMBZ5226BLT1
MMBZ5227BLT1
MMBZ5228BLT1
MMBZ5229BLT1
MMBZ5230BLT1
MMBZ5231BLT1
MMBZ5232BLT1
MMBZ5233BLT1
MMBZ5234BLT1
MMBZ5235BLT1
MMBZ5236BLT1
MMBZ5237BLT1
MMBZ5238BLT1
MMBZ5239BLT1
MMBZ5240BLT1
MMBZ5241BLT1
MMBZ5242BLT1
MMBZ5243BLT1
MMBZ5244BLT1
MMBZ5245BLT1
MMBZ5246BLT1
MMBZ5247BLT1
MMBZ5248BLT1
MMBZ5249BLT1
MMBZ5250BLT1
MMBZ5251BLT1
MMBZ5252BLT1
MMBZ5253BLT1
MMBZ5254BLT1
MMBZ5255BLT1

PAGE
256
256
140
140
140
146
140
140
140
146
140
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266

DEVICE
MMBZ5256BLT1
MMBZ5257BLT1
MMBZ5258BLT1
MMBZ5259BLT1
MMBZ5260BLT1
MMBZ5261BLT1
MMBZ5262BLT1
MMBZ5263BLT1
MMBZ5264BLT1
MMBZ5265BLT1
MMBZ5266BLT1
MMBZ5267BLT1
MMBZ5268BLT1
MMBZ5269BLT1
MMBZ5270BLT1
MMBZ5V6ALT1
MMBZ6V2ALT1
MMBZ6V8ALT1
MMBZ9V1ALT1
MMQA12VT1
MMQA13VT1
MMQA15VT1
MMQA18VT1
MMQA20VT1
MMQA21VT1
MMQA22VT1
MMQA24VT1
MMQA27VT1
MMQA30VT1
MMQA33VT1
MMQAS5V6T1
MMQAGV2T1
MMQAGVS8T1
MMSZ10T1
MMSZ11T1
MMSZ12T1
MMSZ13T1
MMSZ15T1
MMSZ16T1
MMSZ18T1
MMSZ20T1
MMSZ22T1
MMSZ24T1
MMSZ27T1
MMSZ2V4T1
MMSZ2V7T1

PAGE
266
266
266
266
266
266
266
266
266
266
266
266
266
266
266
140
140
140
140
151
151
151
151
151
151
151
151
151
151
151
151
151
151
280
280
280
280
280
280
280
280
280
280
280
280
280
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DEVICE
MMSZ30T1
MMSZ33T1
MMSZ36T1
MMSZ39T1
MMSZ3V0T1
MMSZ3V3T1
MMSZ3V6T1
MMSZ3V9IT1
MMSZ43T1
MMSZ4678T1
MMSZ4679T1
MMSZ4680T1
MMSZ4681T1
MMSZ4682T1
MMSZ4683T1
MMSZ4684T1
MMSZ4685T1
MMSZ4686T1
MMSZ4687T1
MMSZ4688T1
MMSZ4689T1
MMSZ4690T1
MMSZ4691T1
MMSZ4692T1
MMSZ4693T1
MMSZ4694T1
MMSZ4695T1
MMSZ4696T1
MMSZ4697T1
MMSZ4698T1
MMSZ4699T1
MMSZ4700T1
MMSZ4701T1
MMSZ4702T1
MMSZ4703T1
MMSZ4704T1
MMSZ4705T1
MMSZ4706T1
MMSZ4707T1
MMSZ4708T1
MMSZ4709T1
MMSZ4710T1
MMSZ4711T1
MMSZ4712T1
MMSZ4713T1
MMSZ4714T1

PAGE
280
280
280
280
280
280
280
280
280
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276

DEVICE
MMSZ4715T1
MMSZ4716T1
MMSZ4717T1
MMSZ4V3T1
MMSZ4V7T1
MMSZ51T1
MMSZ5221BT1
MMSZ5222BT1
MMSZ5223BT1
MMSZ5224BT1
MMSZ5225BT1
MMSZ5226BT1
MMSZ5227BT1
MMSZ5228BT1
MMSZ5229BT1
MMSZ5230BT1
MMSZ5231BT1
MMSZ5232BT1
MMSZ5233BT1
MMSZ5234BT1
MMSZ5235BT1
MMSZ5236BT1
MMSZ5237BT1
MMSZ5238BT1
MMSZ5239BT1
MMSZ5240BT1
MMSZ5241BT1
MMSZ5242BT1
MMSZ5243BT1
MMSZ5244BT1
MMSZ5245BT1
MMSZ5246BT1
MMSZ5247BT1
MMSZ5248BT1
MMSZ5249BT1
MMSZ5250BT1
MMSZ5251BT1
MMSZ5252BT1
MMSZ5253BT1
MMSZ5254BT1
MMSZ5255BT1
MMSZ5256BT1
MMSZ5257BT1
MMSZ5258BT1
MMSZ5259BT1
MMSZ5260BT1

PAGE
276
276
276
280
280
280
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271

DEVICE
MMSZ5261BT1
MMSZ5262BT1
MMSZ5263BT1
MMSZ5264BT1
MMSZ5265BT1
MMSZ5266BT1
MMSZ5267BT1
MMSZ5268BT1
MMSZ5269BT1
MMSZ5270BT1
MMSZ5272BT1
MMSZ56T1
MMSZ5V1T1
MMSZ5V6T1
MMSZ6V2T1
MMSZ6V8T1
MMSZ7V5T1
MMSZ8V2T1
MMSZ9V1T1
MSQAGBV1IWS5T2
MZP4729A
MZP4734A
MZP4735A
MZP4736A
MZP4737A
MZP4738A
MZP4740A
MZP4741A
MZP4744A
MZP4745A
MZP4746A
MZP4749A
MZP4750A
MZP4751A
MZP4752A
MZP4753A
P6KE100A
P6KE100CA
P6KE10A
P6KE10CA
P6KE110A
P6KE110CA
P6KE11A
P6KE11CA
P6KE120A
P6KE120CA

PAGE
271
271
271
271
271
271
271
271
271
271
271
280
280
280
280
280
280
280
280
155
242
242
242
242
242
242
242
242
242
242
242
242
242
242
242
242

47
53
47
53
47
53
47
53
47
53

DEVICE
P6KE12A
P6KE12CA
P6KE130A
P6KE130CA
P6KE13A
P6KE13CA
P6KE150A
P6KE150CA
P6KE15A
P6KE15CA
P6KE160A
P6KE160CA
P6KE16A
P6KE16CA
P6KE170A
P6KE170CA
P6KE180A
P6KE180CA
P6KE18A
P6KE18CA
P6KE200A
P6KE200CA
P6KE20A
P6KE20CA
P6KE22A
P6KE22CA
P6KE24A
P6KE24CA
P6KE27A
P6KE27CA
P6KE30A
P6KE30CA
P6KE33A
P6KE33CA
P6KE36A
P6KE36CA
P6KE39A
P6KE39CA
P6KE43A
P6KE43CA
P6KE47A
P6KE47CA
P6KE51A
P6KE51CA
P6KES56A
P6KE56CA

PAGE
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
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DEVICE
P6KEG.8A
P6KEG.8CA
P6KEG2A
P6KEG62CA
P6KEG8BA
P6KEGSCA
P6KE7.5A
P6KE7.5CA
P6KE75A
P6KE75CA
P6KES8.2A
P6KES8.2CA
P6KE82A
P6KE82CA
P6KE9.1A
P6KE9.1CA
P6KE91A
P6KE91CA
P6SMB100AT3
P6SMB10AT3
P6SMB110AT3
P6SMB11AT3
P6SMB11CAT3
P6SMB120AT3
P6SMB12AT3
P6SMB12CAT3
P6SMB130AT3
P6SMB13AT3
P6SMB13CAT3
P6SMB150AT3
P6SMB15AT3
P6SMB15CAT3
P6SMB160AT3
P6SMB16AT3
P6SMB16CAT3
P6SMB170AT3
P6SMB180AT3
P6SMB18AT3
P6SMB18CAT3
P6SMB200AT3
P6SMB20AT3
P6SMB20CAT3

PAGE
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53
47
53

113
113
113
113
123
113
113
123
113
113
123
113
113
123
113
113
123
113
113
113
123
113
113
123

DEVICE
P6SMB22AT3
P6SMB22CAT3
P6SMB24AT3
P6SMB24CAT3
P6SMB27AT3
P6SMB27CAT3
P6SMB30AT3
P6SMB30CAT3
P6SMB33AT3
P6SMB33CAT3
P6SMB36AT3
P6SMB36CAT3
P6SMB39AT3
P6SMB39CAT3
P6SMB43AT3
P6SMB43CAT3
P6SMB47AT3
P6SMB47CAT3
P6SMB51AT3
P6SMB51CAT3
P6SMB56AT3
P6SMB56CAT3
P6SMBG6.8AT3
P6SMBG62AT3
P6SMB62CAT3
P6SMBG8AT3
P6SMBG68CAT3
P6SMB7.5AT3
P6SMB75AT3
P6SMB75CAT3
P6SMB8.2AT3
P6SMB82AT3
P6SMB82CAT3
P6SMB9.1AT3
P6SMB91AT3
P6SMB91CAT3
SA100A
SA100CA
SA10A
SA10CA
SA110A

PAGE
113
123
113
123
113
123
113
123
113
123
113
123
113
123
113
123
113
123
113
123
113
123
113
113
123
113
123
113
113
123
113
113
123
113
113
123

65
70
65
69
65

DEVICE
SA110CA
SAl11A
SAl11CA
SA120A
SA120CA
SA12A
SA12CA
SA130A
SA130CA
SA13A
SA13CA
SAl4A
SAl14CA
SA150A
SA150CA
SA15A
SA15CA
SA160A
SA160CA
SA16A
SA16CA
SA170A
SA170CA
SA17A
SAl17CA
SA18A
SA18CA
SA20A
SA20CA
SA22A
SA22CA
SA24A
SA24CA
SA26A
SA26CA
SA28A
SA28CA
SA30A
SA30CA
SA33A
SA33CA

PAGE
70
65
69
65
70
65
69
65
70
65
69
65
69
65
70
65
69
65
70
65
69
65
70
65
69
65
69
65
69
65
69
65
69
65
69
65
69
65
69
65
69

DEVICE
SA36A
SA36CA
SA40A
SA40CA
SA43A
SA43CA
SA45A
SA45CA
SA48A
SA48CA
SAS5.0A
SA5.0CA
SAS51A
SA51CA
SA58A
SAS58CA
SAG6.0A
SA6.0CA
SAGOA
SAGOCA
SAG4A
SAG4CA
SA7.0A
SA7.0CA
SA7.5A
SA7.5CA
SA70A
SA70CA
SAT8A
SA78CA
SA8.0A
SA8.0CA
SA8.5A
SA8.5CA
SA85CA
SA9.0A
SA9.0CA
SA90A
SA90CA
SMS05T1
SMS05T3

PAGE
65
69
65
69
65
69
65
69
65
69
65
69
65
69
65
69
65
69
65
69
65
70
65
69
65
69
65
70
65
70
65
69
65
69
70
65
69
65
70

160
160
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CHAPTER 2
Selector Guide for Transient Voltage Suppressors
and Zener Diodes
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ON Semiconductor's standard TVS (Transient
Voltage Suppressors) and Zener diodes comprise the
largest inventoried line in the industry. Continuous
development of improved manufacturing techniques
have resulted in computerized diffusion and test, as well
as critical process controls learned from
surface—sensitive MOS fabrication. The resulting higher
yields have lowered the factory costs. Check the
following features for application to your specific
requirements:

» Wide selection of package materials and styles:

— Plastic (Surmetic) for low cost, mechanical
ruggedness
— Glass for high reliability, low cost
— Surface Mount packages for state of the art
designs

» Steady State Power Dissipation from 0.25 to
5.0 Watts

» Breakdown voltages from 1.8 to 400 Volts in
approximately 10% steps

» Transient Voltage Suppression Protection from 24 to
1500 Watts with Working Peak Reverse \oltage
from 5.0 to 214 \Volts

» ESD protection devices

» Special selection of electrical characteristics
available at low cost due to high—volume lines
(check your ON Semiconductor sales representative
for special quotations)

« UL Recognition on many TVS device types

« Tape and Reel options available on all axial leaded
and surface mount types

e Many TVS are offered as bidirectional
(clipper devices)

» Standard Zener tolerance4s5.0%

Zener Diodes
Axial Leaded .......... ... ... i 15

Surface Mount . ........ ... . i 17
TVS (Transient Voltage Suppressors) ........... 21
AxialLeaded ......... ... ..., 21
BOOWALL . .o 21
BOOWaALL . ... 23
1500 Watt .. ovve e 25
Surface Mount Packages ................... 28
175 Watt (Powermite) . ................... 28
400 Watt (SMA) .. ... 29
600 Watt (SMB) . ... 31
1500 Watt (SMC) ...t 36
Multiple Device Packages . .................. 38
Duals (Typical) . .......... ..o ... 38
Quads (Typical) ..., 40
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Zener Diodes — Regulation in Axial Leads

Table 1. Axial Leaded — 3, 5 Watt

Nominal 3 Watt 5 Watt
Zener
Breakdown
\oltage Cathode = Polarity Band Cathode =Polarity Band
Volts
Plastic
Surmetic 30 Plastic
Case 59-03 Surmetic 40

(DO-41) Case 17
1.8
2.0
2.2
2.4
2.5
2.7
2.8
3.0
3.3 1N5913B 1N5333B
3.6 MZP4729A 1N5914B 1N5334B
3.9 MZP4730A 1N5915B 1N5335B
4.3 MZP4731A 1N5916B 1N5336B
4.7 MZP4732A 1N5917B 1N5337B
5.1 MZP4733A 1N5918B 1N5338B
5.6 MZP4734A 1N5919B 1N5339B
6.0 1N5340B
6.2 MZP4735A 1N5920B 1N5341B
6.8 MZP4736A 1N5921B 1N5342B
7.5 MZP4737A 1N5922B 1N5343B
8.2 MZP4738A 1N5923B 1N5344B
8.7 1N5345B
9.1 MZP4739A 1N5924B 1N5346B
10 MZP4740A 1N5925B 1N5347B
11 MZP4741A 1N5926B 1N5348B
12 1N5927B 1N5349B
13 MZP4743A 1N5928B 1N5350B
14 1N5351B
15 MZP4744A IN59298 1N5352B
16 MZP4745A 1N5930B 1N5353B
17 1N5354B
18 MZP4746A 1N5931B 1N5355B
19 1N5356B
20 MZPA4747A 1N5932B 1N5357B
22 MZP4748A 1N5933B 1N5358B
24 MZP4749A 1N5934B 1N5359B

Devices listed in bold, italic are ON Semiconductor preferred devices.
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Zener Diodes — Regulation in Axial Leads

Table 1. Axial Leaded — 3, 5 Watt (continued)

(continued)

Nominal 3 Watt 5 Watt
Zener
Breakdown
\oltage Cathode = Polarity Band Cathode = Polarity Band
Volts
Plastic
Surmetic 30 Plastic
Case 59-03 Surmetic 40
(DO-41) Case 17
25 1N5360B
27 MZP4750A 1N5935B 1N5361B
28 1N5362B
30 MZP4751A 1N59368 1N5363B
33 1N5937B 1N5364B
36 1N5938B 1N5365B
39 1N5939B 1N5366B
43 1N5940B 1N5367B
47 1N5941B 1N5368B
51 1N5942B 1N5369B
56 1N5943B 1N5370B
60 1N5371B
62 1N5944B 1N5372B
68 1N5945B 1N5373B
75 1N5946B 1N5374B
82 1N5947B 1N5375B
87 1N5376B
91 1N5948B 1N5377B
100 1N5949B 1N5378B
110 1N5950B 1N5379B
120 1N5951B 1N5380B
130 1N5952B 1N5381B
140 1N5382B
150 1N5953B 1N5383B
160 1N5954B 1N5384B
170 1N5385B
180 1M180ZS5 1N59558 1N5386B
190 1N5387B
200 1M200ZS5 1N5956B 1N5388B
220
240
270
300
330
360
400
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Zener Diodes — Regulation in Surface Mount

Table 2. Surface Mount Packages — .2, .225, .5 Watt

Nominal 200 mwW 225 mW 500 mW
Zener
Break—down
Voltage
SOD-323 SOT-23 SOD-123
Cathode
Anode %\ @
Volts No Connection
Plastic Plastic
CS;?:Z ! Case 318 Case 425, Style 1
TO-236AB

1.8 MMSZ4678T1
2.0 MMSZ4679T1
2.2 MMSZ4680T1
2.4 MM3Z2V4T1 BZX84C2V4LT1 MMBZ5221BLT1 MMSZ2V4T1 MMSZ4681T1 MMSZ5221BT1
2.5 MMBZ5222BLT1 MMSZ5222BT1
2.7 MM3Z2V7T1 BZX84C2V7LT1 MMBZ5223BLT1 MMSZ2V7T1 MMSZ4682T1 MMSZ5223BT1
2.8 MMBZ5224BLT1 MMSZ5224BT1
3.0 MM3Z3V0T1 BZX84C3VOLT1 MMBZ5225BLT1 MMSZ3V0T1 MMSZ4683T1 MMSZ5225BT1
3.3 MM3Z3V3T1 BZX84C3V3LT1 MMBZ5226BLT1 MMSZ3V3T1 MMSZ4684T1 MMSZ5226BT1
3.6 MM3Z3V6T1 BZX84C3V6LT1 MMBZ5227BLT1 MMSZ3V6T1 MMSZ4685T1 MMSZ5227BT1
3.9 MM3Z3V9T1 BZX84C3VIOLT1 MMBZ5228BLT1 MMSZ3V9T1 MMSZ4686T1 MMSZ5228BT1
4.3 MM3z4V3T1 BZX84C4V3LT1 MMBZ5229BLT1 MMSZ4V3T1 MMSZ4687T1 MMSZ5229BT1
4.7 MM3z4V7T1 BZX84C4V7LT1 MMBZ5230BLT1 MMSZ4V7T1 MMSZ4688T1 MMSZ5230BT1
5.1 MM3Z5V1T1 BZX84C5V1LT1 MMBZ5231BLT1 MMSZ5V1T1 MMSZ4689T1 MMSZ5231BT1
5.6 MM3Z5V6T1 BZX84C5V6LT1 MMBZ5232BLT1 MMSZ5V6T1 MMSZ4690T1 MMSZ5232BT1
6.0 MMBZ5233BLT1 MMSZ5233BT1
6.2 MM3Z6V2T1 BZX84C6V2LT1 MMBZ5234BLT1 MMSZ6V2T1 MMSZ4691T1 MMSZ5234BT1
6.8 MM3Z6V8T1 BZX84C6V8LT1 MMBZ5235BLT1 MMSZ6V8T1 MMSZ4692T1 MMSZ5235BT1
7.5 MM3Z7V5T1 BZX84C7V5LT1 MMBZ5236BLT1 MMSZ7V5T1 MMSZ4693T1 MMSZ5236BT1
8.2 MM3Z8V2T1 BZX84C8V2LT1 MMBZ5237BLT1 MMSZ8V2T1 MMSZ4694T1 MMSZ5237BT1
8.7 MMBZ5238BLT1 MMSZ4695T1 MMSZ5238BT1
9.1 MM3Z9V1T1 BZX84C9V1LT1 MMBZ5239BLT1 MMSZ9V1T1 MMSZ4696T1 MMSZ5239BT1
10 MM3Z10VT1 BZX84C10LT1 MMBZ5240BLT1 MMSZ10T1 MMSZ4697T1 MMSZ5240BT1
11 MM3Z11VT1 BZX84C11LT1 MMBZ5241BLT1 MMSZ11T1 MMSZ4698T1 MMSZ5241BT1
12 MM3Z12VT1 BZX84C12LT1 MMBZ5242BLT1 MMSZ12T1 MMSZ4699T1 MMSZ5242BT1
13 MM3Z13VT1 BZX84C13LT1 MMBZ5243BLT1 MMSZ13T1 MMSZ4700T1 MMSZ5243BT1
14 MMBZ5244BLT1 MMSZz4701T1 MMSZ5244BT1
15 MM3Z15VT1 BZX84C15LT1 MMBZ5245BLT1 MMSZ15T1 MMSZ4702T1 MMSZ5245BT1
16 MM3Z16VT1 BZX84C16LT1 MMBZ5246BLT1 MMSZ16T1 MMSZ4703T1 MMSZ5246BT1
17 MMBZ5247BLT1 MMSZ4704T1 MMSZ5247BT1
18 MM3Z18VT1 BZX84C18LT1 MMBZ5248BLT1 MMSZ18T1 MMSZ4705T1 MMSZ5248BT1
19 MMBZ5249BLT1 MMSZ4706T1 MMSZ5249BT1
20 MM3Z20VT1 BZX84C20LT1 MMBZ5250BLT1 MMSZ20T1 MMSZ4707T1 MMSZ5250BT1
22 MM3Z22VT1 BZX84C22LT1 MMBZ5251BLT1 MMSZ22T1 MMSZ4708T1 MMSZ5251BT1
24 MM3Z24VT1 BZX84C24LT1 MMBZ5252BLT1 MMSZ24T1 MMSZ4709T1 MMSZ5252BT1
25 MMBZ5253BLT1 MMSzZ4710T1 MMSZ5253BT1
27 MM3Z27VT1 BZX84C27LT1 MMBZ5254BLT1 MMSZ27T1 MMSZ4711T1 MMSZ5254BT1
28 MMBZ5255BLT1 MMSz4712T1 MMSZ5255BT1
30 MM3Z30VT1 BZX84C30LT1 MMBZ5256BLT1 MMSZ30T1 MMSZ4713T1 MMSZ5256BT1
33 MM3Z33VT1 BZX84C33LT1 MMBZ5257BLT1 MMSZ33T1 MMSZ4714T1 MMSZ5257BT1
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Zener Diodes — Regulation in Surface Mount

Table 2. Surface Mount Packages — .2, .225, .5 Watt

(continued)

(continued)

Nominal 200 mwW 225 mW 500 mW
Zener
Break—down
Voltage
SOD-323 SOT-23 SOD-123
Cathode
Anode %\ @
Volts No Connection
Plastic Plastic
CS;?:Z ! Case 318 Case 425, Style 1
TO-236AB
36 MM3Z36VT1 BZX84C36LT1 MMBZ5258BLT1 MMSZ36T1 MMSzZ4715T1 MMSZ5258BT1
39 MM3Z39VT1 BZX84C39LT1 MMBZ5259BLT1 MMSZ39T1 MMSZ4716T1 MMSZ5259BT1
43 MM3Z43VT1 BZX84C43LT1 MMBZ5260BLT1 MMSZ43T1 MMSZz4717T1 MMSZ5260BT1
47 MM3z47VT1 BZX84C47LT1 MMBZ5261BLT1 MMSz47T1 MMSZ5261BT1
51 MM3z51VT1 BZX84C51LT1 MMBZ5262BLT1 MMSZ51T1 MMSZ5262BT1
56 MM3Z56VT1 BZX84C56LT1 MMBZ5263BLT1 MMSZ56T1 MMSZ5263BT1
60 MMBZ5264BLT1 MMSZ5264BT1
62 MM3Z62VT1 BZX84C62LT1 MMBZ5265BLT1 MMSZ62T1 MMSZ5265BT1
68 MM3Z68VT1 BZX84C68LT1 MMBZ5266BLT1 MMSZ68T1 MMSZ5266BT1
75 MM3Z75VT1 BZX84C75LT1 MMBZ5267BLT1 MMSZ75T1 MMSZ5267BT1
82 MMBZ5268BLT1 MMSZ5268BT1
87 MMBZ5269BLT1 MMSZ5269BT1
91 MMBZ5270BLT1 MMSZ5270BT1
100
110
120
130
150
160
180
200
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Zener Diodes — Regulation in Surface Mount

Table 3. Surface Mount Packages — 1.5, 3 Watt

(continued)

Nominal 1.5 Watt 3 Watt 3 Watt
Zener
Break—down
Voltage
SMA Powermite SMB
Q Cathode O
Volts \% @
Plastic Plastic Anode Plastic
Case 403B
Cathode = Notch Case 457 Case 403A

1.8

2.0

2.2

2.4

25

2.7

2.8

3.0

3.3 1SMA5913BT3 1SMB5913BT3
3.6 1SMA5914BT3 1SMB5914BT3
3.9 1SMA5915BT3 1SMB5915BT3
4.3 1SMA5916BT3 1SMB5916BT3
4.7 1SMA5917BT3 1SMB5917BT3
51 1SMA5918BT3 1SMB5918BT3
5.6 1SMA5919BT3 1SMB5919BT3
6.0

6.2 1SMA5920BT3 1PMT5920BT3 1SMB5920BT3
6.8 1SMA5921BT3 1PMT5921BT3 1SMB5921BT3
7.5 1SMA5922BT3 1PMT5922BT3 1SMB5922BT3
8.2 1SMA5923BT3 1PMT5923BT3 1SMB5923BT3
8.7

9.1 1SMA5924BT3 1PMT5924BT3 1SMB5924BT3
10 1SMA5925BT3 1PMT5925BT3 1SMB5925BT3
11 1SMA5926BT3 1SMB5926BT3
12 1SMA5927BT3 1PMT5927BT3 1SMB5927BT3
13 1SMA5928BT3 1SMB5928BT3
14 1PMT5929BT3 1SMB5929BT3
15 1SMA5929BT3

16 1SMA5930BT3 1PMT5930BT3 1SMB5930BT3
17

18 1SMA5931BT3 1PMT5931BT3 1SMB5931BT3
19

20 1SMA5932BT3 1SMB5932BT3
22 1SMA5933BT3 1PMT5933BT3 1SMB5933BT3
24 1SMA5934BT3 1PMT5934BT3 1SMB5934BT3
25

27 1SMA5935BT3 1PMT5935BT3 1SMB5935BT3
28

30 1SMA5936BT3 1PMT5936BT3 1SMB5936BT3
33 1SMA5937BT3 1SMB5937BT3
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Zener Diodes — Regulation in Surface Mount

Table 3. Surface Mount Packages — 1.5, 3 Watt

(continued)

(continued)

Nominal 1.5 Watt 3 Watt 3 Watt
Zener
Break—down
Voltage
SMA Powermite SMB
Q Cathode O Q
Volts Plastic N% Anode Plasti
4038 Plastic astic
Catﬁgzg = Notch Case 457 Case 403A

36 1SMA5938BT3 1SMB5938BT3
39 1SMA5939BT3 1PMT5939BT3 1SMB5939BT3
43 1SMA5940BT3 1SMB5940BT3
47 1SMA5941BT3 1PMT5941BT3 1SMB5941BT3
51 1SMA5942BT3 1SMB5942BT3
56 1SMA5943BT3 1SMB5943BT3
60

62 1SMA5944BT3 1SMB5944BT3
68 1SMA5945BT3 1SMB5945BT3
75 1SMB5946BT3
82 1SMB5947BT3
87

91 1SMB5948BT3
100 1SMB5949BT3
110 1SMB5950BT3
120 1SMB5951BT3
130 1SMB5952BT3
150 1SMB5953BT3
160 1SMB5954BT3
180 1SMB5955BT3
200 1SMB5956BT3
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TVS — in Axial Leads

Table 4. Peak Power Dissipation,

Case 59-04 — Mini Mosorb

500 Watts @ 1 ms Surge

CASE 59-04 (Mini Mosorb 00)

PLASTIC

Cathode = Polarity Band

IRSM
IRSM
2

0 1 2

T —t

3 4 5 6

Time —» (ms)
Surge Current Characterisitcs

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Ig = 35 A Pulse
(except bidirectional devices).

. Breakdown Voltage . .
Working Peak Maximum Maximum
Reverse Reverse Maximurm Reverse Voltage
Voltzge @+ Leakage Reverse Surge @ Irsm
VRwM Pulse @ VrRwMm Currenttliggy (Clampinmy \{rdtirage )
(Volts) Device Min Max (mA) IR (MA) (Amps) VRrswm (Volts)

5 SA5.0A 6.4 7 10 600 54.3 9.2

6 SA6.0A 6.67 7.37 10 600 48.5 10.3
6.5 SAG6.5A 7.22 7.98 10 400 44.7 11.2

7 SA7.0A 7.78 8.6 10 150 41.7 12

7.5 SA7.5A 8.33 9.21 1 50 38.8 12.9

8 SA8.0A 8.89 9.83 1 25 36.7 13.6
8.5 SA8.5A 9.44 10.4 1 5 34.7 14.4

9 SA9.0A 10 11.1 1 1 325 15.4

10 SA10A 11.1 12.3 1 1 29.4 17

11 SA11A 12.2 135 1 1 27.4 18.2

12 SA12A 13.3 14.7 1 1 25.1 19.9

13 SA13A 14.4 15.9 1 1 23.2 215

14 SA14A 15.6 17.2 1 1 215 23.2

15 SA15A 16.7 18.5 1 1 20.6 24.4

16 SA16A 17.8 19.7 1 1 19.2 26

17 SA17A 18.9 20.9 1 1 18.1 27.6

18 SA18A 20 22.1 1 1 17.2 29.2

20 SA20A 22.2 24.5 1 1 154 324

22 SA22A 24.4 26.9 1 1 141 35.5

24 SA24A 26.7 295 1 1 12.8 38.9

26 SA26A 28.9 31.9 1 1 11.9 42.1

28 SA28A 31.1 34.4 1 1 11 45.4

30 SA30A 33.3 36.8 1 1 10.3 48.4

33 SA33A 36.7 40.6 1 1 9.4 53.3

For bidirectional types use CA suffix, SA6.5CA, SA12CA, SA13CA and SA15CA are ON Semiconductor preferred devices.
Bi—directional devices have cathode polarity band on each end. (Consult factory for availability).
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TVS — in Axial Leads (continued)

Table 4. Peak Power Dissipation, 500 Watts @ 1 ms Surge
Case 59-04 — Mini Mosorb  (continued)

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) Vg = 3.5 V Max, Ig = 35 A Pulse
(except bidirectional devices).

Breakdown Voltage

Working Peak Maximum Maximum
Reverse v Reverse Maximurm Reverse Voltage
Voltage (Vo?tr\s’ ) @i Leakage | Reverse Surge @ Irsm

VRwM Pulse @ VrwMm Currentt'lrgm (Clampinmg \Xrditeage )
(Volts) Device Min Max (mA) Ig (UA) (Amps) Vrswm (Volts)
36 SA36A 40 44.2 1 1 8.6 58.1
40 SA40A 44.4 49.1 1 1 7.8 64.5
43 SA43A 47.8 52.8 1 1 7.2 69.4
45 SA45A 50 55.3 1 1 6.9 72.7
48 SA48A 53.3 58.9 1 1 6.5 77.4
51 SA51A 56.7 62.7 1 1 6.1 82.4
54 SA54A 60 66.3 1 1 5.7 87.1
58 SAS58A 64.4 71.2 1 1 53 93.6
60 SA60A 66.7 73.7 1 1 5.2 96.8
64 SABG4A 71.1 78.6 1 1 4.9 103
70 SA70A 77.8 86 1 1 4.4 113
75 SA75A 83.3 92.1 1 1 4.1 121
78 SAT8A 86.7 95.8 1 1 4 126
85 SA85A 94.4 104 1 1 3.6 137
90 SA90A 100 111 1 1 3.4 146
100 SA100A 111 123 1 1 3.1 162
110 SA110A 122 135 1 1 2.8 177
120 SA120A 133 147 1 1 2.5 193
130 SA130A 144 159 1 1 2.4 209
150 SA150A 167 185 1 1 21 243
160 SA160A 178 197 1 1 1.9 259
170 SA170A 189 209 1 1 1.8 275

For bidirectional types use CA suffix, SAI8CA and SA24CA are ON Semiconductor preferred devices.
Bi—directional devices have cathode polarity band on each end. (Consult factory for availability).
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TVS — in Axial Leads (continued)

Table 5. Peak Power Dissipation, 600 Watts
Case 17 — Surmetic 40

@ 1 ms Surge

CASE 17
PLASTIC

Cathode = Polarity Band

IRSM
TRsm | N
2 .
0 1 2 3 4 5 6
Time —» (ms)

Surge Current Characterisitcs

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Iz = 50 A Pulse

(except bidirectional devices).

Breakdown
Voltage Working Peak Maximum Maximum
v Reverse Reverse Maximum Reverse Voltage
(Vo?tRs) @h Voltage Leakage Reverse Sumge @ Irswm
Puise VrRwM @ VrwMm Currenttliggm (Clamping \njteass)
Nom (mA) Device (Vohts) IR (MA) (Amps) VRrsm (VoltsY)
6.8 10 P6KE6.8A 5.8 1000 57 10.5
7.5 10 P6KE7.5A 6.4 500 53 11.3
8.2 10 P6KES8.2A 7.02 200 50 12.1
9.1 1 P6KE9.1A 7.78 50 45 13.4
10 1 P6KE10A 8.55 10 41 145
11 1 P6KE11A 9.4 5 38 15.6
12 1 P6KE12A 10.2 5 36 16.7
13 1 P6KE13A 11.1 5 33 18.2
15 1 P6KE15A 12.8 5 28 21.2
16 1 P6KE16A 13.6 5 27 225
18 1 P6KE18A 15.3 5 24 25.2
20 1 P6KE20A 17.1 5 22 27.7
22 1 P6KE22A 18.8 5 20 30.6
24 1 P6KE24A 20.5 5 18 33.2
27 1 P6KE27A 23.1 5 16 375
30 1 PEKE30A 25.6 5 14.4 41.4
33 1 PEKE33A 28.2 5 13.2 45.7
36 1 PEKE36A 30.8 5 12 49.9
39 1 PEKE39A 33.3 5 11.2 53.9
43 1 P6KE43A 36.8 5 10.1 59.3
47 1 P6KE47A 40.2 5 9.3 64.8
51 1 P6KE51A 43.6 5 8.6 70.1
56 1 P6KE56A 47.8 5 7.8 77
62 1 P6KEG2A 53 5 7.1 85
68 1 PEKEG8A 58.1 5 6.5 92
75 1 P6KE75A 64.1 5 5.8 103
82 1 P6KE82A 70.1 5 5.3 113
91 1 P6KE91A 77.8 5 4.8 125
100 1 P6KE100A 85.5 5 4.4 137
110 1 P6KE110A 94 5 4 152
120 1 P6KE120A 102 5 3.6 165
130 1 P6KE130A 111 5 3.3 179

For bidirectional types use CA suffix, P6KE7.5CA and P6KE11CA are ON Semiconductor preferred devices.

http://onsemi.com
23




TVS — in Axial Leads (continued)

Table 5. Peak Power Dissipation, 600 Watts

Case 17 — Surmetic 40 (continued)

@ 1 ms Surge

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) Vg = 3.5 V Max, Ig = 50 A Pulse
(except bidirectional devices).

Breakdown
Voltage Working Peak Maximum Maximum
v Reverse Reverse Maximum Reverse Voltage
(Vo?tZ) @k Voltage Leakage Reverse Surge @ Irsm
Puise VeRwM @ VrwMm Currenttliggm (Clamping \indteao)

Nom (mA) Device (Volts) IR (MA) (AmpsY) VRrsm (Volts)

150 1 P6KE150A 128 5 29 207

160 1 P6KE160A 136 5 2.7 219

170 1 P6KE170A 145 5 2.6 234

180 1 P6KE180A 154 5 2.4 246

200 1 P6KE200A 171 5 2.2 274

For bidirectional types use CA suffix. Bi—directional devices have cathode polarity band on each end. (Consult factory for

availability).
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TVS — in Axial Leads (continued)

Table 6. Peak Power Dissipation, 1500 Watts @ 1 ms Surge
Case 41A — Mosorb

IRsM
RsM | \
2 '
0 12 3 4 5 6
CASE 41A ]
PLASTIC Time —» (ms)
Cathode = Polarity Band Surge Current Characterisitcs
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Iz = 100 A Pulse)
(C suffix denotes standard back to back bidirectional versions. Test both polarities)
Clamping Voltage ©
Breakd Maximum Peak
Max r\e/al own Reverse Peak Pulse
Reverse oltage Maximum | Voltage @ Pulse Current @
Stand- Maximum. | Reverse Irsm Current @ lpp2 =
Off Reverse Surge (Clamping | lppr =1A 10A
Voltage VBr @ lt | Leakage Current Voltage) Ve Vo
VRWM JEDEC ) VO!tS Pulse @ VRwM |RSM VRsMm (VOltS (VOltS
(Volts) Device Device Min (mA) IR (MA) (Volts) (Volts) max) max)
5 IN5908 6 1 300 120 8.5 76 @ 8@
30A 60 A
5 IN6373 | ICTE-5/MPTE-5 6 1 300 160 9.4 7.1 7.5
8 1N6374 |ICTE-8/MPTE-8 9.4 1 25 100 15 11.3 11.5
8 1N6382 |ICTE-8C/MPTE-8C 9.4 1 25 100 15 11.4 11.6
10 1N6375 |ICTE-10/MPTE-10 11.7 1 2 90 16.7 13.7 14.1
10 1N6383 |ICTE-10C/MPTE-10C | 11.7 1 2 90 16.7 141 14.5
12 1N6376 |ICTE-12/MPTE-12 14.1 1 2 70 21.2 16.1 16.5
12 1N6384 |ICTE-12C/MPTE-12C | 14.1 1 2 70 21.2 16.7 171
15 1IN6377 |ICTE-15/MPTE-15 17.6 1 2 60 25 20.1 20.6
15 1N6385 |ICTE-15C/MPTE-15C | 17.6 1 2 60 25 20.8 21.4
18 1N6378 | ICTE-18/MPTE-18 21.2 1 2 50 30 24.2 25.2
18 1N6386 |ICTE-18C/MPTE-18C | 21.2 1 2 50 30 24.8 25.5
22 1IN6379 |ICTE-22/MPTE-22 25.9 1 2 40 37.5 29.8 32
22 1N6387 |ICTE-22C/MPTE-22C | 25.9 1 2 40 37.5 30.8 32
36 1N6380 |ICTE-36/MPTE-36 42.4 1 2 23 65.2 50.6 54.3
36 1N6388 | ICTE-36C/MPTE-36C | 42.4 1 2 23 65.2 50.6 54.3
45 1IN6381 | ICTE-45/MPTE-45 52.9 1 2 19 78.9 63.3 70
45 1N6389 |ICTE-45C/MPTE-45C | 52.9 1 2 19 78.9 63.3 70

1N6382 thru 1N6389 and C suffix ICTE/MPTE device types are bidirectional. Bi—directional devices have cathode polarity band on each
end. All other device types are unidirectional only. (Consult factory for availability)
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TVS — in Axial Leads (continued)

Table 7. Peak Power Dissipation, 1500 Watts @ 1 ms Surge
Case 41A — Mosorb

PLASTIC

CASE 41A

Cathode = Polarity Band

IRSM
IRSM
2

0 1

2 3 4 5 6

Time —» (ms)
Surge Current Characterisitcs

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Iz = 100 A Pulse

Maximum
Breakdown Voltage Reverse
Working Maximum Voltage
Vv Peak Maximum Reverse @ Irsm
Vo?ti Reverse Reverse Surge (Clamping
@it Voltage Leakage Current Voltage)
Pulse JEDEC VRwM @ VrRwMm IrRsMm VRsm
Nom (mA) Device Device (Volts) IR (MA) (Amps) (Volts)
6.8 10 IN6267A 1.5KE6.8A 5.8 1000 143 105
7.5 10 1N6268A 1.5KE7.5A 6.4 500 132 11.3
8.2 10 1N6269A 1.5KE8.2A 7.02 200 124 121
9.1 1 1IN6270A 1.5KE9.1A 7.78 50 112 134
10 1 1IN6271A 1.5KE10A 8.55 10 103 145
11 1 1IN6272A 1.5KE11A 9.4 5 96 15.6
12 1 1IN6273A 1.5KE12A 10.2 5 90 16.7
13 1 1IN6274A 1.5KE13A 11.1 5 82 18.2
15 1 IN6275A 1.5KE15A 12.8 5 71 21.2
16 1 1IN6276A 1.5KE16A 13.6 5 67 225
18 1 IN6277A 1.5KE18A 15.3 5 59.5 25.2
20 1 1IN6278A 1.5KE20A 17.1 5 54 271.7
22 1 1IN6279A 1.5KE22A 18.8 5 49 30.6
24 1 IN6280A 1.5KE24A 20.5 5 45 33.2
27 1 IN6281A 1.5KE27A 23.1 5 40 375
30 1 IN6282A 1.5KE30A 25.6 5 36 41.4
33 1 IN6283A 1.5KE33A 28.2 5 33 45.7
36 1 1N6284A 1.5KE36A 30.8 5 30 49.9
39 1 IN6285A 1.5KE39A 333 5 28 53.9
43 1 1N6286A 1.5KE43A 36.8 5 253 59.3
47 1 1N6287A 1.5KE47A 40.2 5 23.2 64.8
51 1 1IN6288A 1.5KE51A 43.6 5 21.4 70.1
56 1 1N6289A 1.5KE56A 47.8 5 195 77
62 1 1N6290A 1.5KE62A 53 5 17.7 85
68 1 1IN6291A 1.5KE68A 58.1 5 16.3 92
75 1 1IN6292A 1.5KE75A 64.1 5 14.6 103
82 1 1IN6293A 1.5KE82A 70.1 5 13.3 113
91 1 1IN6294A 1.5KE91A 77.8 5 12 125
100 1 1N6295A 1.5KE100A 85.5 5 11 137
110 1 1N6296A 1.5KE110A 94 5 9.9 152
120 1 1N6297A 1.5KE120A 102 5 9.1 165
130 1 1N6298A 1.5KE130A 111 5 8.4 179

For bidirectional types use CA suffix on 1.5KE series only. Bi—directional devices have cathode polarity band on each end.
(Consult factory for availability) 1N6267-6303A series do not have CA option since the CA is not included in EIA Registration.
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TVS — in Axial Leads (continued)

Table 7. Peak Power Dissipation, 1500 Watts @ 1 ms Surge
Case 41A — Mosorb  (continued)

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Iz = 100 A Pulse
Maximum
Breakdown Voltage Reverse
Working Maximum Voltage
v Peak Maximum Reverse @ Irsm
Vo?tF; Reverse Reverse Surge (Clamping
@ it Voltage Leakage Current Voltage)
Pulse JEDEC VRwM @ VRwwm IrsM VRsM
Nom (mA) Device Device (Volts) Ir (MA) (Amps) (Volts)
150 1 1IN6299A 1.5KE150A 128 5 7.2 207
160 1 1IN6300A 1.5KE160A 136 5 6.8 219
170 1 1IN6301A 1.5KE170A 145 5 6.4 234
180 1 1IN6302A 1.5KE180A 154 5 6.1 246
200 1 1IN6303A 1.5KE200A 171 5 55 274
220 1 1.5KE220A 185 5 4.6 328
250 1 1.5KE250A 214 5 5 344

For bidirectional types use CA suffix. Bi—directional devices have cathode polarity band on each end. (Consult factory for
availability). 1N6267-6303A series do not have CA option since the CA is not included in EIA Registration.
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TVS — in Surface Mount

Table 8. 1PMT Series Unidirectional Overvoltage Transient Suppressors, 175 Watts Peak Power
@ 1 ms Surge

ELECTRICAL CHARACTERISTICS (T_ = 30°C unless otherwise noted) (Vg = 1.25 Volts @ 200 mA)

) ) Vrwm (V) Vgr @ I (V) (Note 2.) It Ir @ VrRwMm Ve @ lpp Ipp (A)
Device Marking
(Note 1.) Min | Nom | Max (mA) (HA) V) (Note 3.)
IRsM
IRSM
‘ POWERMITE 2 -
§ CASE 457-04 !
PLASTIC 012 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
1PMT5.0AT3 MKE 5.0 6.4 6.7 7.0 10 800 9.2 19
1PMT7.0AT3 MKM 7.0 7.78 8.2 8.6 10 500 12 14.6
1PMT12AT3 MLE 12 13.3 14 14.7 1.0 5.0 19.9 8.8
1PMT16AT3 MLP 16 17.8 18.75 19.7 1.0 5.0 26 7.0
1PMT18AT3 MLT 18 20 21 22.1 1.0 5.0 29.2 6.0
1PMT22AT3 MLX 22 24.4 25.6 26.9 1.0 5.0 355 4.9
1PMT24AT3 MLZ 24 26.7 28.1 29.5 1.0 5.0 38.9 45
1PMT26AT3 MME 26 28.9 30.4 31.9 1.0 5.0 42.1 4.2
1PMT28AT3 MMG 28 31.1 32.8 34.4 1.0 5.0 454 3.9
1PMT30AT3 MMK 30 33.3 35.1 36.8 1.0 5.0 48.4 3.6
1PMT33AT3 MMM 33 36.7 38.7 40.6 1.0 5.0 53.3 3.3
1PMT36AT3 MMP 36 40 42.1 44.2 1.0 5.0 58.1 3.0
1PMT40AT3 MMR 40 44.4 46.8 49.1 1.0 5.0 64.5 2.7
1PMT48AT3 MMX 48 53.3 56.1 58.9 1.0 5.0 77.4 2.3
1PMT51AT3 MMZ 51 56.7 59.7 62.7 1.0 5.0 82.4 21
1PMT58AT3 MNG 58 64.4 67.8 71.2 1.0 5.0 93.6 1.9

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vggr measured at pulse test current |t at ambient temperature of 25°C.

3. 10 x 1000 ps exponential decay surge waveform.

http://onsemi.com
28



TVS — in Surface Mount (continued)

Table 9. 1SMA Series Unidirectional Overvoltage Transient Suppressors; 400 Watts Peak Power
@ 1 ms Surge

ELECTRICAL CHARACTERISTICS (Vg = 3.5 Volts @ I = 40 A for all types)

Working Breakdown Voltage Maximum Maximum Maximum.
Peak Reverse Voltage Reverse )
Device Reverse VBR @l Surge Current Reverse Leakage | Device
It _RSM @V Marking
Voltage V g Volts mA (Clamping Volt- Ipp | RX\VM
(Volts) (Min) age) V¢ (Volts) (Amps) R (HA)
lRSM
fRsM |\
SMA 2 )
CASE 403B-01 '
Q PLASTIC 0 12 3 4 5 6
Time —» (ms)

Surge Current Characterisitcs
1SMAS5.0AT3 5.0 6.4 10 9.2 43.5 400 QE
1SMAG6.0AT3 6.0 6.67 10 10.3 38.8 400 QG
1SMAG.5AT3 6.5 7.22 10 11.2 35.7 250 QK
1SMA7.0AT3 7.0 7.78 10 12.0 33.3 250 QM
1SMA7.5AT3 7.5 8.33 1 12.9 31.0 50 QP
1SMAB8.0AT3 8.0 8.89 1 13.6 29.4 25 QR
1SMA8.5AT3 8.5 9.44 1 14.4 27.8 5.0 QT
1SMA9.0AT3 9.0 10 1 154 26.0 2.5 Qv
1SMA10AT3 10 11.1 1 17.0 23.5 25 QX
1SMA11AT3 11 12.2 1 18.2 22.0 2.5 Qz
1SMA12AT3 12 13.3 1 19.9 20.1 2.5 RE
1SMA13AT3 13 14.4 1 215 18.6 2.5 RG
1SMA14AT3 14 15.6 1 23.2 17.2 25 RK
1SMA15AT3 15 16.7 1 24.4 16.4 25 RM
1SMA16AT3 16 17.8 1 26.0 154 25 RP
1SMAL7AT3 17 18.9 1 27.6 145 25 RR
1SMA18AT3 18 20 1 29.2 13.7 2.5 RT
1SMA20AT3 20 22.2 1 324 12.3 2.5 RV
1SMA22AT3 22 24.4 1 35.5 11.3 2.5 RX
1SMA24AT3 24 26.7 1 38.9 10.3 2.5 Rz
1SMA26AT3 26 28.9 1 42.1 9.5 25 SE
1SMA28AT3 28 31.1 1 45.4 8.8 25 SG
1SMAS30AT3 30 33.3 1 48.4 8.3 25 SK
1SMAS33AT3 33 36.7 1 53.3 7.5 25 SM
1SMA36AT3 36 40 1 58.1 6.9 2.5 SP
1SMA40AT3 40 44.4 1 64.5 6.2 2.5 SR
1SMA43AT3 43 47.8 1 69.4 5.8 2.5 ST
1SMA45AT3 45 50 1 72.2 5.5 2.5 SV
1SMA48AT3 48 53.3 1 77.4 5.2 2.5 SX
1SMA51AT3 51 56.7 1 82.4 4.9 25 Sz
1SMA54AT3 54 60 1 87.1 4.6 25 TE
1SMAS8AT3 58 64.4 1 93.6 4.8 25 TG
1SMAGOAT3 60 66.7 1 96.8 4.1 2.5 TK
1SMAG4AT3 64 71.1 1 103.0 3.9 2.5 ™
1SMA70AT3 70 77.8 1 113.0 3.5 2.5 TP
1SMA75AT3 75 83.3 1 121.0 3.3 2.5 TR
1SMA78AT3 78 86.7 1 126.0 3.2 2.5 TS
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TVS — in Surface Mount (continued)

Table 10. 1SMA Series Bidirectional Zener Overvoltage Transient Suppressors; 400 Watts Peak Power
@ 1 ms Surge

ELECTRICAL CHARACTERISTICS

) Maximum )
Breakdown Voltage
Working g Reverse \laliage Maximum Maximum,
Peak @l Reverse R Leak D
Device Reverse VER | (Clanszsix Surge Cur- everse;/ caxage M e\li'ce
Voltage Vrwm | Volts mTA Voltage)g rent I pp @IP (EXV)M arking
; R
(Volts) (Min) Ve (Volts) (Amps)
IRSM
RSM |\
SMA 2 )
% CASE 403B-01 L S~~~
PLASTIC 012 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
1SMA10CAT3 10 11.1 1 17.0 23.5 2.5 QXC
1SMA11CAT3 11 12.2 1 18.2 22.0 2.5 QzC
1SMA12CAT3 12 13.3 1 19.9 20.1 2.5 REC
1SMA13CAT3 13 14.4 1 21.5 18.6 2.5 RGC
1SMA14CAT3 14 15.6 1 23.2 17.2 2.5 RKC
1SMA15CAT3 15 16.7 1 24.4 16.4 2.5 RMC
1SMA16CAT3 16 17.8 1 26.0 154 2.5 RPC
1SMA17CAT3 17 18.9 1 27.6 14.5 2.5 RRC
1SMA18CAT3 18 20 1 29.2 13.7 2.5 RTC
1SMA20CAT3 20 22.2 1 324 12.3 2.5 RVC
1SMA22CAT3 22 24.4 1 35.5 11.3 2.5 RXC
1SMA24CAT3 24 26.7 1 38.9 10.3 2.5 RzC
1SMA26CAT3 26 28.9 1 42.1 9.5 2.5 SEC
1SMA28CAT3 28 311 1 45.4 8.8 2.5 SGC
1SMA30CAT3 30 33.3 1 48.4 8.3 2.5 SKC
1SMA33CAT3 33 36.7 1 53.3 7.5 2.5 SMC
1SMA36CAT3 36 40 1 58.1 6.9 2.5 SPC
1SMA40CAT3 40 44.4 1 64.5 6.2 2.5 SRC
1SMA43CAT3 43 47.8 1 69.4 5.8 2.5 STC
1SMA45CAT3 45 50 1 72.2 55 2.5 SVC
1SMA48CAT3 48 53.3 1 77.4 5.2 2.5 SXC
1SMA51CAT3 51 56.7 1 82.4 4.9 2.5 SzZC
1SMA54CAT3 54 60 1 87.1 4.6 2.5 TEC
1SMAS58CAT3 58 64.4 1 93.6 4.3 2.5 TGC
1SMAG0CAT3 60 66.7 1 96.8 4.1 2.5 TKC
1SMAG64CAT3 64 71.1 1 103.0 3.9 2.5 TMC
1SMA70CAT3 70 77.8 1 113.0 35 2.5 TPC
1SMA75CAT3 75 83.3 1 121.0 3.3 2.5 TRC
1SMA78CAT3 78 86.7 1 126.0 3.2 2.5 TSC
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TVS — in Surface Mount (continued)

Table 11. 1SMB Series Unidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power

@ 1ms Surge
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted).
Working Breakdown Voltage Maximum Maximum
Peak Reverse Vor @ | Clamping Peak Reverse Leakage
Voltage BR =T Voltage Pulse Currentt @ Vr )
VRwM Volts Ve @ lpp lop IR Device
Device Volts Min mA Volts Amps HA Marking
IRsm
LiSUNIN
SMB 2 )
CASE 403A e e~
PLASTIC 0 12 3 4 5686
Time — (ms)
Surge Current Characterisitcs

1SMB5.0AT3 5.0 6.40 10 9.2 65.2 800 KE
1SMB6.0AT3 6.0 6.67 10 10.3 58.3 800 KG
1SMB6.5AT3 6.5 7.22 10 11.2 53.6 500 KK
1SMB7.0AT3 7.0 7.78 10 12.0 50.0 200 KM
1SMB7.5AT3 7.5 8.33 1.0 12.9 46.5 100 KP
1SMB8.0AT3 8.0 8.89 1.0 13.6 44.1 50 KR
1SMB8.5AT3 8.5 9.44 1.0 14.4 41.7 10 KT
1SMB9.0AT3 9.0 10.0 1.0 15.4 39.0 5.0 KV
1SMB10AT3 10 11.1 1.0 17.0 35.3 5.0 KX
1SMB11AT3 11 12.2 1.0 18.2 33.0 5.0 Kz
1SMB12AT3 12 13.3 1.0 19.9 30.2 5.0 LE
1SMB13AT3 13 14.4 1.0 21.5 27.9 5.0 LG
1SMB14AT3 14 15.6 1.0 23.2 25.8 5.0 LK
1SMB15AT3 15 16.7 1.0 24.4 24.0 5.0 LM
1SMB16AT3 16 17.8 1.0 26.0 23.1 5.0 LP
1SMB17AT3 17 18.9 1.0 27.6 21.7 5.0 LR
1SMB18AT3 18 20.0 1.0 29.2 20.5 5.0 LT
1SMB20AT3 20 22.2 1.0 324 18.5 5.0 LV
1SMB22AT3 22 24.4 1.0 35.5 16.9 5.0 LX
1SMB24AT3 24 26.7 1.0 38.9 15.4 5.0 LZ
1SMB26AT3 26 28.9 1.0 42.1 14.2 5.0 ME
1SMB28AT3 28 31.1 1.0 45.4 13.2 5.0 MG
1SMB30AT3 30 33.3 1.0 48.4 12.4 5.0 MK
1SMB33AT3 33 36.7 1.0 53.3 11.3 5.0 MM
1SMB36AT3 36 40.0 1.0 58.1 10.3 5.0 MP
1SMB40AT3 40 44.4 1.0 64.5 9.3 5.0 MR
1SMBA43AT3 43 47.8 1.0 69.4 8.6 5.0 MT
1SMB45AT3 45 50.0 1.0 727 8.3 5.0 MV
1SMB48AT3 48 53.3 1.0 77.4 7.7 5.0 MX
1SMB51AT3 51 56.7 1.0 82.4 7.3 5.0 Mz
1SMB54AT3 54 60.0 1.0 87.1 6.9 5.0 NE
1SMB58AT3 58 64.4 1.0 93.6 6.4 5.0 NG
1SMB60AT3 60 66.7 1.0 96.8 6.2 5.0 NK
1SMB64AT3 64 711 1.0 103 5.8 5.0 NM
1SMB70AT3 70 77.8 1.0 113 53 5.0 NP
1SMB75AT3 75 83.3 1.0 121 4.9 5.0 NR
1SMB78AT3 78 86.7 1.0 126 4.7 5.0 NT
1SMB85AT3 85 94.4 1.0 137 4.4 5.0 NV
1SMB90AT3 90 100 1.0 146 4.1 5.0 NX
1SMB100AT3 100 111 1.0 162 3.7 5.0 Nz

A transient suppressor is normally selected according to the reverse Working Peak Reverse Voltage (Vrwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.
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TVS — in Surface Mount (continued)

Table 11. 1SMB Series Unidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1 ms Surge (continued)

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted).

Working. Breakdown Voltage Maximum Maximum
Peak Reverse Vor @ | Clamping Peak Reverse Leakage
Voltage BR=T Voltage Pulse Currentt @ VR )
VewM Vo!ts Ve @ lpp lop IR DeV|_ce
Device \Volts Min mA \Volts Amps HA Marking
lRsM
fsM |\
SMB 2 )
CASE 403A = S
PLASTIC 0 1 2 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
1SMB110AT3 110 122 1.0 177 3.4 5.0 PE
1SMB120AT3 120 133 1.0 193 3.1 5.0 PG
1SMB130AT3 130 144 1.0 209 2.9 5.0 PK
1SMB150AT3 150 167 1.0 243 25 5.0 PM
1SMB160AT3 160 178 1.0 259 2.3 5.0 PP
1SMB170AT3 170 189 1.0 275 2.2 5.0 PR

A transient suppressor is normally selected according to the reverse Working Peak Reverse Voltage (Vrwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.
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TVS — in Surface Mount (continued)

Table 12. 1SMB Series Bidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power

@ 1ms Surge

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted).

Working Breakdown Voltage Maximum Maximum
Peak Reverse Vor @ | Clamping Peak Reverse Leakage
Voltage BR =T Voltage Pulse Currentt @ Vr )
VRwM Volts Ve @ lpp lop IR Device
Device Volts Min mA Volts Amps PA Marking
lRsm
IsM |\
SMB 2 )
CASE 403A e~
PLASTIC 0 12 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
1SMB10CAT3 10 11.1 1.0 17.0 35.3 5.0 KXC
1SMB11CAT3 11 12.2 1.0 18.2 33.0 5.0 KzC
1SMB12CAT3 12 13.3 1.0 19.9 30.2 5.0 LEC
1SMB13CAT3 13 14.4 1.0 21.5 27.9 5.0 LGC
1SMB14CAT3 14 15.6 1.0 23.2 25.8 5.0 LKC
1SMB15CAT3 15 16.7 1.0 24.4 24.0 5.0 LMC
1SMB16CAT3 16 17.8 1.0 26.0 23.1 5.0 LPC
1SMB17CAT3 17 18.9 1.0 27.6 21.7 5.0 LRC
1SMB18CAT3 18 20.0 1.0 29.2 20.5 5.0 LTC
1SMB20CAT3 20 22.2 1.0 324 18.5 5.0 LvC
1SMB22CAT3 22 244 1.0 355 16.9 5.0 LXC
1SMB24CAT3 24 26.7 1.0 38.9 154 5.0 LzC
1SMB26CAT3 26 28.9 1.0 42.1 14.2 5.0 MEC
1SMB28CAT3 28 31.1 1.0 454 13.2 5.0 MGC
1SMB30CAT3 30 33.3 1.0 48.4 124 5.0 MKC
1SMB33CAT3 33 36.7 1.0 53.3 11.3 5.0 MMC
1SMB36CAT3 36 40.0 1.0 58.1 10.3 5.0 MPC
1SMB40CAT3 40 44.4 1.0 64.5 9.3 5.0 MRC
1SMB43CAT3 43 47.8 1.0 69.4 8.6 5.0 MTC
1SMB45CAT3 45 50.0 1.0 72.7 8.3 5.0 MVC
1SMB48CAT3 48 53.3 1.0 77.4 7.7 5.0 MXC
1SMB51CAT3 51 56.7 1.0 82.4 7.3 5.0 MzC
1SMB54CAT3 54 60.0 1.0 87.1 6.9 5.0 NEC
1SMB58CAT3 58 64.4 1.0 93.6 6.4 5.0 NGC
1SMB60OCAT3 60 66.7 1.0 96.8 6.2 5.0 NKC
1SMB64CAT3 64 71.1 1.0 103 5.8 5.0 NMC
1SMB70CAT3 70 77.8 1.0 113 5.3 5.0 NPC
1SMB75CAT3 75 83.3 1.0 121 4.9 5.0 NRC
1SMB78CAT3 78 86.7 1.0 126 4.7 5.0 NTC

A transient suppressor is normally selected according to the reverse Working Peak Reverse Voltage (Vrwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.
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TVS — in Surface Mount (continued)

Table 13. P6SMB Series Unidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power

@ 1 ms Surge
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Ig = 50 A for all types.
Maximum
Reverse
Breakdown Voltage Workingl | Maximwm, | Maximum: | Voltagie
Peak Reverse Reverse @ lpp Maximum
Ver @ It Reverse Leakage Surge (Clamping | Temperature
Volts Voltage @ Vrwm | Current Voltage) Coefficient
VRwM IR Ipp Ve of Vgr Device
Device Min | Nom | Max mA Volts UA Amps Volts %/°C Marking
lRsM
Rsm |\
SMB 2 '
CASE 403A e e~
PLASTIC 0 1 2 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
P6SMB6.8AT3 645 | 68 | 7.14 10 5.8 1000 57 10.5 0.057 6V8A
P6SMB7.5AT3 7.13 7.5 7.88 10 6.4 500 53 11.3 0.061 7V5A
P6SMB8.2AT3 779 | 82 | 861 10 7.02 200 50 12.1 0.065 8V2A
P6SMB9.1AT3 8.65 9.1 9.55 7.78 50 45 13.4 0.068 9V1A
P6SMB10AT3 9.5 10 10.5 1 8.55 10 41 14.5 0.073 10A
P6SMB11AT3 10.5 11 11.6 1 9.4 5 38 15.6 0.075 11A
P6SMB12AT3 114 12 12.6 1 10.2 5 36 16.7 0.078 12A
P6SMB13AT3 12.4 13 13.7 1 11.1 5 33 18.2 0.081 13A
P6SMB15AT3 14.3 15 15.8 1 12.8 5 28 21.2 0.084 15A
P6SMB16AT3 15.2 16 16.8 1 13.6 5 27 22.5 0.086 16A
P6SMB18AT3 17.1 18 18.9 1 15.3 5 24 25.2 0.088 18A
P6SMB20AT3 19 20 21 1 17.1 5 22 27.7 0.09 20A
P6SMB22AT3 20.9 22 23.1 1 18.8 5 20 30.6 0.092 22A
P6SMB24AT3 22.8 24 25.2 1 20.5 5 18 33.2 0.094 24A
P6SMB27AT3 25.7 27 28.4 1 23.1 5 16 37.5 0.096 27A
P6SMB30AT3 28.5 30 31.5 1 25.6 5 14.4 41.4 0.097 30A
P6SMB33AT3 31.4 33 34.7 1 28.2 5 13.2 45.7 0.098 33A
P6SMB36AT3 34.2 36 37.8 1 30.8 5 12 49.9 0.099 36A
P6SMB39AT3 37.1 39 41 1 33.3 5 11.2 53.9 0.1 39A
P6SMB43AT3 40.9 43 45.2 1 36.8 5 10.1 59.3 0.101 43A
P6SMB47AT3 44.7 47 49.4 1 40.2 5 9.3 64.8 0.101 47A
P6SMB51AT3 48.5 51 53.6 1 43.6 5 8.6 70.1 0.102 51A
P6SMB56AT3 53.2 56 58.8 1 47.8 5 7.8 77 0.103 56A
P6SMBG62AT3 58.9 62 65.1 1 53 5 7.1 85 0.104 62A
P6SMBG68AT3 64.6 68 71.4 1 58.1 5 6.5 92 0.104 68A
P6SMB75AT3 71.3 75 78.8 1 64.1 5 5.8 103 0.105 75A
P6SMB82AT3 77.9 82 86.1 1 70.1 5 53 113 0.105 82A
P6SMB91AT3 86.5 91 95.5 1 77.8 5 4.8 125 0.106 91A
P6SMB100AT3 95 100 | 105 1 85.5 5 44 137 0.106 100A
P6SMB110AT3 105 110 116 1 94 5 4 152 0.107 110A
P6SMB120AT3 114 120 126 1 102 5 3.6 165 0.107 120A
P6SMB130AT3 124 130 137 1 111 5 3.3 179 0.107 130A
P6SMB150AT3 143 150 158 1 128 5 2.9 207 0.108 150A
P6SMB160AT3 152 160 168 1 136 5 2.7 219 0.108 160A
P6SMB170AT3 162 170 179 1 145 5 2.6 234 0.108 170A
P6SMB180AT3 171 180 189 1 154 5 2.4 246 0.108 180A
P6SMB200AT3 190 200 210 1 171 5 2.2 274 0.108 200A
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TVS — in Surface Mount (continued)

Table 14. P6SMB Series Bidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1 ms Surge

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Ig = 50 A for all types.

Maximum

Reverse

Breakdown Voltage Workingl | Maximum: | Maximwri: | Voltage

Peak Reverse Reverse @ lpp Maximum
Ver @ It Reverse Leakage Surge (Clamping | Temperature
Volts Voltage | @ Vrwm | Current | Voltage) Coefficient
VRwM Ir Ipp Ve of Vgr Device
Device Min | Nom [ Max | mA Volts WA Amps Volts %/°C Marking
lRSM
RsM |\
SMB 2 )
CASE 403A e e—
PLASTIC 0 1 2 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs

P6SMB11CAT3 10.5 11 11.6 1 9.4 5 38 15.6 0.075 11C
P6SMB12CAT3 11.4 12 12.6 1 10.2 5 36 16.7 0.078 12C
P6SMB13CAT3 124 13 13.7 1 1.1 5 33 18.2 0.081 13C
P6SMB15CAT3 14.3 15 15.8 1 12.8 5 28 21.2 0.084 15C
P6SMB16CAT3 15.2 16 16.8 1 13.6 5 27 225 0.086 16C
P6SMB18CAT3 171 18 18.9 1 15.3 5 24 25.2 0.088 18C
P6SMB20CAT3 19 20 21 1 17.1 5 22 27.7 0.09 20C
P6SMB22CAT3 20.9 22 231 1 18.8 5 20 30.6 0.092 22C
P6SMB24CAT3 22.8 24 25.2 1 20.5 5 18 33.2 0.094 24C
P6SMB27CAT3 25.7 27 28.4 1 23.1 5 16 375 0.096 27C
P6SMB30CAT3 285 30 315 1 25.6 5 144 41.4 0.097 30C
P6SMB33CAT3 31.4 33 34.7 1 28.2 5 13.2 45.7 0.098 33C
P6SMB36CAT3 34.2 36 37.8 1 30.8 5 12 49.9 0.099 36C
P6SMB39CAT3 37.1 39 41 1 33.3 5 1.2 53.9 0.1 39C
P6SMB43CAT3 40.9 43 45.2 1 36.8 5 10.1 59.3 0.101 43C
P6SMB47CAT3 44.7 47 49.4 1 40.2 5 9.3 64.8 0.101 47C
P6SMB51CAT3 48.5 51 53.6 1 43.6 5 8.6 70.1 0.102 51C
P6SMB56CAT3 53.2 56 58.8 1 47.8 5 7.8 77 0.103 56C
P6SMB62CAT3 58.9 62 65.1 1 53 5 7.1 85 0.104 62C
P6SMB68CAT3 64.6 68 71.4 1 58.1 5 6.5 92 0.104 68C
P6SMB75CAT3 71.3 75 78.8 1 64.1 5 5.8 103 0.105 75C
P6SMB82CAT3 77.9 82 86.1 1 70.1 5 5.3 113 0.105 82C
P6SMB91CAT3 86.5 91 95.5 1 77.8 5 4.8 125 0.106 91C
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TVS — in Surface Mount (continued)

Table 15. ISMC Series Unidirectional Overvoltage Transient Suppressors; 1500 Watts Peak Power

@ 1 ms Surge
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted).
Working "
Peak Breakdown Voltage Maximmum Maximmumm
Reverse Ver @ It Clamping Peak Reverse Leakage
Volt: f V
Voltage Volts oltage Pulse Current @ Vr Device
i VR Min mA Ve @ lop 'op = Marking
Device Volts Volts Amps HA
lRsMm
IsM |\
SMC 2 '
CASE 403B [ —
PLASTIC 0 123 4 56
Time —» (ms)
Surge Current Characterisitcs
1SMC5.0AT3 5.0 6.40 10 9.2 163.0 1000 GDE
1SMC6.0AT3 6.0 6.67 10 10.3 145.6 1000 GDG
1SMC6.5AT3 6.5 7.22 10 11.2 133.9 500 GDK
1SMC7.0AT3 7.0 7.78 10 12.0 125.0 200 GDM
1SMC7.5AT3 7.5 8.33 1.0 12.9 116.3 100 GDP
1SMCB8.0AT3 8.0 8.89 1.0 13.6 110.3 50 GDR
1SMC8.5AT3 8.5 9.44 1.0 14.4 104.2 20 GDT
1SMC9.0AT3 9.0 10.0 1.0 15.4 97.4 10 GDV
1SMC10AT3 10 11.1 1.0 17.0 88.2 5.0 GDX
1SMC11AT3 11 12.2 1.0 18.2 82.4 5.0 GDz
1SMC12AT3 12 13.3 1.0 19.9 75.3 5.0 GEE
1SMC13AT3 13 14.4 1.0 21.5 69.7 5.0 GEG
1SMC14AT3 14 15.6 1.0 23.2 64.7 5.0 GEK
1SMC15AT3 15 16.7 1.0 24.4 61.5 5.0 GEM
1SMC16AT3 16 17.8 1.0 26.0 57.7 5.0 GEP
1SMC17AT3 17 18.9 1.0 27.6 53.3 5.0 GER
1SMC18AT3 18 20.0 1.0 29.2 51.4 5.0 GET
1SMC20AT3 20 22.2 1.0 324 46.3 5.0 GEV
1SMC22AT3 22 24.4 1.0 355 42.2 5.0 GEX
1SMC24AT3 24 26.7 1.0 38.9 38.6 5.0 GEz
1SMC26AT3 26 28.9 1.0 42.1 35.6 5.0 GFE
1SMC28AT3 28 31.1 1.0 45.4 33.0 5.0 GFG
1SMC30AT3 30 33.3 1.0 48.4 31.0 5.0 GFK
1SMC33AT3 33 36.7 1.0 53.3 28.1 5.0 GFM
1SMC36AT3 36 40.0 1.0 58.1 25.8 5.0 GFP
1SMC40AT3 40 44.4 1.0 64.5 23.2 5.0 GFR
1SMC43AT3 43 47.8 1.0 69.4 21.6 5.0 GFT
1SMC45AT3 45 50.0 1.0 72.7 20.6 5.0 GFV
1SMCA48AT3 48 53.3 1.0 77.4 19.4 5.0 GFX
1SMC51AT3 51 56.7 1.0 82.4 18.2 5.0 GFz
1SMC54AT3 54 60.0 1.0 87.1 17.2 5.0 GGE
1SMC58AT3 58 64.4 1.0 93.6 16.0 5.0 GGG
1SMCG60AT3 60 66.7 1.0 96.8 155 5.0 GGK
1SMCG64AT3 64 71.1 1.0 103 14.6 5.0 GGM
1SMC70AT3 70 77.8 1.0 113 13.3 5.0 GGP
1SMC75AT3 75 83.3 1.0 121 12.4 5.0 GGR
1SMC78AT3 78 86.7 1.0 126 11.4 5.0 GGT

A transient suppressor is normally selected according to the reverse Working Peak Reverse Voltage (Vrwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.
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TVS — in Surface Mount (continued)

Table 16. 1.5 SMC Series Unidirectional Overvoltage Transient Suppressors; 1500 Watts Peak Power

@ 1 ms Surge
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) Vg = 3.5 V Max, Ig = 100 A for all types.
Maximum
Reverse
Breakdown Voltage Workingl | Maximwm, | Maximum: | Voltagie
Peak Reverse Reverse @ lpp Maximum
Ver @ It Reverse Leakage Surge (Clamping | Temperature
Volts Voltage | @ Vgwwm | Current | Voltage) | Coefficient
VRwM IR Ipp Ve of Vgr Device
Device Min | Nom | Max | mA Volts MA Amps Volts %/°C Marking
lRsm
RsM | \
SMC 2 !
% CASE 403 L S~
PLASTIC 0 1 2 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
1.5SMC6.8AT3 6.45 | 6.8 | 7.14 10 5.8 1000 143 10.5 0.057 6V8A
1.5SMC7.5AT3 7.13 7.5 7.88 10 6.4 500 132 11.3 0.061 7V5A
1.5SMC8.2AT3 779 | 82 | 861 10 7.02 200 124 12.1 0.065 8V2A
1.5SMC9.1AT3 8.65 9.1 9.55 1 7.78 50 112 134 0.068 9V1A
1.5SMC10AT3 9.5 10 10.5 1 8.55 10 103 14.5 0.073 10A
1.5SMC11AT3 10.5 11 11.6 1 9.4 5 96 15.6 0.075 11A
1.5SMC12AT3 114 12 12.6 1 10.2 5 90 16.7 0.078 12A
1.5SMC13AT3 12.4 13 13.7 1 111 5 82 18.2 0.081 13A
1.55MC15AT3 14.3 15 15.8 1 12.8 5 71 21.2 0.084 15A
1.5SMC16AT3 15.2 16 16.8 1 13.6 5 67 225 0.086 16A
1.5SMC18AT3 171 18 18.9 1 15.3 5 59.5 25.2 0.088 18A
1.5SMC20AT3 19 20 21 1 171 5 54 27.7 0.09 20A
1.5SMC22AT3 20.9 22 23.1 1 18.8 5 49 30.6 0.092 22A
1.55MC24AT3 228 | 24 | 25.2 1 20.5 5 45 33.2 0.094 24A
1.5SMC27AT3 25.7 27 28.4 1 23.1 5 40 37.5 0.096 27A
1.5SMC30AT3 28.5 30 31.5 1 25.6 5 36 41.4 0.097 30A
1.5SMC33AT3 31.4 33 34.7 1 28.2 5 33 45.7 0.098 33A
1.5SMC36AT3 34.2 36 37.8 1 30.8 5 30 49.9 0.099 36A
1.55MC39AT3 37.1 39 41 1 33.3 5 28 53.9 0.1 39A
1.55MC43AT3 40.9 | 43 | 45.2 1 36.8 5 25.3 59.3 0.101 43A
1.55MC47AT3 44.7 47 49.4 1 40.2 5 23.2 64.8 0.101 47A
1.5SMC51AT3 48.5 51 53.6 1 43.6 5 21.4 70.1 0.102 51A
1.5SMC56AT3 53.2 56 58.8 1 47.8 5 195 77 0.103 56A
1.5SMC62AT3 58.9 62 65.1 1 53 5 17.7 85 0.104 62A
1.5SMC68AT3 64.6 68 71.4 1 58.1 5 16.3 92 0.104 68A
1.5SMC75AT3 71.3 75 78.8 1 64.1 5 14.6 103 0.105 75A
1.5SMC82AT3 77.9 82 86.1 1 70.1 5 13.3 113 0.105 82A
1.5SMC91AT3 86.5 91 95.5 1 77.8 5 12 125 0.106 91A
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Multiple TVS — Duals in Surface Mount

MMBZ15VDLT1 — Common Cathode Series

Table 17. SOT-23 Bipolar Zener Overvoltage Transient Suppressor; 40 Watts Peak Power (10 x 1000 us)
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
BIDIRECTIONAL (Circuit tied to Pins 1 and 2)
(VE=0.9V Max @ Iz = 10 mA)
Breakdown Voltage Reverse Max Max Max Reverse Maximum
Voltage Reverse | Voltage @ | pp
. Reverse - Temperature
) VgRr (Note 1.) Working Surge (Clamping -
Device Leakage Coefficient of
V) @y Peak Current Voltage)
Current VBR
(mA) VeRwMm o (NA Ipp Ve V/°C
Min Nom Max ) R (NA) (A) ) (m )
V CASE 318-08 1o—P—
TO-236AB —o0 3
1 ’ LOW PROFILE SOT-23 20—)1—
2
mvBzisvDLTL | 143 | 15 | 158 | 10 | 128 | 10 | 19 | 212 | 12
(VE= 1.1V Max @ I = 200 mA)
[MvBzo7veLT: | 2565 | 27 [2835 | 10 | 22 | s0 | 10 | 38 | 26
1. Vgr measured at pulse test current |+ at an ambient temperature of 25°C.
MMBZ5V6ALT1 — Common Anode Series
Table 18. SOT-23 Dual Zener Overvoltage Transient Suppressor; 24 Watts Peak Power (10 x 1000 us)
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or Pins 2 and 3)
(VE=0.9V Max @ Ig = 10 mA)
Max Reverse Max Zener Impedance Max
Breakdown Voltage Leakage (Note 3? ) Max Reverse Max
Current ' Reverse | Voltage @ Temp
. Surge lpp Co-
Device Vgr (Note 2.) Current | (Clamping | efficient
(V) @l R @ VR Z71 @ lz7 | Zzx @ Iz Ipp Voltage) of Vggr
MmA) | WA V) [ (@ MmA) [ (Q (mA) (A) Ve (mv/°C)
Min | Nom | Max V)
V CASE 318-08 10 ]‘
STYLE 12 3
1%’ LOW PROFILE SOT-23 20 q‘ —°
9 PLASTIC
MMBZ5V6ALT1 | 5.32 | 5.6* | 5.88 20 5.0 3.0 11 1600 | 0.25 3.0 8.0 1.26
MMBZ6V2ALT1 | 5.89 | 6.2* | 6.51 1.0 0.5 3.0 — — — 2.76 8.7 2.80
(VE=1.1V Max @ I =200 mA)
MMBZ6V8ALT1 | 6.46 6.8 7.14 1.0 0.5 4.5 — — — 25 9.6 3.40
MMBZ9V1ALT1 | 8.65 9.1 9.56 1.0 0.3 6.0 — — —_ 1.7 14 7.50
MMBZ10VALT1 | 9.50 10 10.5 1.0 0.3 6.5 - - - 1.7 14.2 7.50

2. Vgr measured at pulse test current Iy at an ambient temperature of 25°C.
3. Zzt and Zzk are measured by dividing the AC voltage drop across the device by the AC current supplied. The specified limits
are Iziac) = 0.1 Izpc), with AC frequency = 1 kHz.

*Other voltages are available; please contact product marketing.
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Multiple TVS — Duals in Surface Mount

MMBZ5V6ALT1 — Common Anode Series

(continued)

(continued)

Table 19. SOT-23 Dual Zener Overvoltage Transient Suppressor; 40 Watts Peak Power (10 x 1000 us)
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or Pins 2 and 3)
(VE=1.1V Max @ Ig = 200 mA)
Breakdown Voltage Max
Reverse Max Reverse .
Voltage Max Reverse | Voltage @ Maximum
: Reverse Temperature
) VgRr (Note 4.) Working Surge Ipp -
Device V) Peak Leakage Current | (Clampin Coefficient
@l Current ping of Vgr
(mA) Vrwm Ik (A Ipp Voltags) (MVI°C)
Mi (Volts) R (A) Ve
in Nom Max
v)
V CASE 318-08 Lo \a
STYLE 12 3
1%’ LOW PROFILE SOT-23 ro— ¢ 0
) PLASTIC
MMBZ12VALT1 11.40 12 12.60 1.0 8.5 200 2.35 17 7.50
MMBZ15VALT1 14.25 15 15.75 1.0 12.0 50 1.9 21 12.30
MMBZ18VALT1 17.10 18 18.90 1.0 145 50 1.6 25 15.30
MMBZ20VALT1 19.00 20 21.00 1.0 17.0 50 1.4 28 17.20
MMBZ27VALT1 25.65 27 28.35 1.0 22.0 50 1.0 40 24.30
MMBZ33VALT1 31.35 33 34.65 1.0 26.0 50 0.87 46 30.40

4. Vgr measured at pulse test current It at an ambient temperature of 25°C.
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Multiple TVS — Quads in Surface Mount

MMQA Series
Table 20. SC-74 Quad Transient Voltage Suppressor; 24 Watts Peak Power (10 x 1000

150 Watts Peak Power (8.0 x 20 us)

ELECTRICAL CHARACTERISTICS (Tp =25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to pins 1, 2, and 5; Pins 2, 3, and 5; Pins 2, 4, and 5; or Pins 2, 5, and 6)

(VE=0.9V Max @ I = 10 mA)

us),

Max Reverse Max Max
Breakdown Voltage Leakage Current Max Zener Re'\\/llzl)’(se Vﬁﬁ;’gés(e@ Temp
o | "SR | e
Vzr (V) @ lzr Ir VRwM Current ((\:/I;gggg of Vz
Device Min | Nom | Max | (mA) (nA) ) (Zé)T @(H']Z/I) '(ZF)’ X/C) (mV/°C)
L] ¢ |
S )
% 1 CASE 318F-02
4%‘ STYLE 1 IZ E'
5 6 SC-74 PLASTIC
4] ]
MMQA5V6T1,T3 | 5.32 5.6 5.88 1.0 2000 3.0 400 3.0 8.0 1.26
MMQA6V2T1,T3 | 5.89 6.2 6.51 1.0 700 4.0 300 2.66 9.0 10.6
MMQAG6V8T1,T3 | 6.46 6.8 7.14 1.0 500 4.3 300 2.45 9.8 10.9
MMQA12VT1,T3 | 11.4 12 12.6 1.0 75 9.1 80 1.39 17.3 14
MMQA13VT1,T3 | 124 13 13.7 1.0 75 9.8 80 1.29 18.6 15
MMQA15VT1,T3 | 14.3 15 15.8 1.0 75 11 80 1.1 21.7 16
MMQA18VT1,T3 | 17.1 18 18.9 1.0 75 14 80 0.923 26 19
MMQA20VT1,T3 19 20 21 1.0 75 15 80 0.84 28.6 20.1
MMQA21VT1,T3 20 21 22.1 1.0 75 16 80 0.792 30.3 21
MMQA22VT1,T3 | 20.9 22 23.1 1.0 75 17 80 0.758 31.7 22
MMQA24VT1,T3 | 22.8 24 25.2 1.0 75 18 100 0.694 34.6 25
MMQA27VT1,T3 | 25.7 27 28.4 1.0 75 21 125 0.615 39 28
MMQA30VT1,T3 | 285 30 315 1.0 75 23 150 0.554 43.3 32
MMQA33VT1,T3 | 314 33 34.7 1.0 75 25 200 0.504 48.6 37
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Multiple TVS — Quads in Surface Mount

Table 21. SC-74 Quad Transient Voltage Suppressor; 40 Watts Peak Power (10 x 1000
350 Watts Peak Power (8.0 x 20 us)

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

UNIDIRECTIONAL (Circuit tied to pins 1, 2, and 5; Pins 2, 3, and 5; Pins 2, 4, and 5; or Pins 2, 5, and 6)

(VE=0.9V Max @ Ig = 10 mA)

(continued)

us),

Max Reverse Max Max
Breakdown Voltage Leakage Current Max Zener R Max Vﬁﬁzefe@ Temp
Impedance everse 9 Coef-
Surge - lep ficient
Current Clamping
Vzt (V. | | V|
zT (V) @ Izr R RWM Voltage) of Vg
. ; Z71 @ Izr lpp Ve
Device Min Nom Max mA nA V mvV/°C
(mA) (nA) ) Q@ (mA) A) ) ( )
[1] <]
3
% 1 CASE 318F-02
%‘ STYLE 1 2 5
45 6 SC-74 PLASTIC
4] ]
smsost2 | 60 | 66 | 72 | - | 1000 | 50 | - | 23 | 155 -
MSQABV1W5
Table 22. SC-88A/SOT-353 Quad Array for ESD Protection; 150 Watts (8.0 x 20  us)
Breakdown Voltage Leakage Current Ca-rl)-);‘():lif:rzce Max
Device VBr @ 1.0 mA (VO|tS) IR @ Vrwm = 3.0V @ 0V Bias VE @ I =200 mA
Min | Nom | Max (uA) (pF) V)
1 o*—«»—ﬂho 5
‘ CASE 419A 20— o
‘ SC-88A/SOT-353
30——+—P—o
MSQAG6V1WS5S | 6.1 | 6.6 | 7.2 1.0 | 90 | 1.25

NOTE: Contact ON Semiconductor Sales for additional voltages.

http://onsemi.com

41




Multiple TVS — Quads in Surface Mount

(continued)

DF6A6.8FU
Table 23. SC-88 Quad Array for ESD Protection
Maximum Leakage Typical
Breakdown Voltage Current 9 Cap)géitance Max
Device VBR @ 1.0 mA (VOltS) |R @ VRWM @ 0V Bias V|: @ ||: =10 mA
Min | Nom | Max (HA) (pF) V)
6
O CASE 419B
SC-88 (SOT-363) 5
PLASTIC
4
DF6A6BFU | 64 | 68 | 72 | 1.0 40 1.25

NOTE: Contact ON Semiconductor Sales for additional voltages.
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CHAPTER 3
Transient Voltage Suppressors —
Axial Leaded Data Sheets
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PG6KEG.8A Series

600 Watt Peak Power
Surmetic " -40 Zener Transient
Voltage Suppressors

Unidirectional*

ON Semiconductor™

http://onsemi.com

The P6KEG6.8A series is designed to protect voltage sensitive

components from high voltage, high energy transients. They have

excellent clamping capability, high surge capability, low zener
impedance and fast response time. These devices are
ON Semiconductor’'s exclusive, cost-effective, highly reliable
Surmetic” axial leaded package and is ideally-suited for use in

[o,

N

communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many
other industrial/consumer applications.

Specification Features:

Working Peak Reverse Voltage Range —5.8to 171 V
Peak Power — 600 Watts @ 1 ms

ESD Rating of Class 3 (>16 KV) per Human Body Model
Maximum Clamp Voltage @ Peak Pulse Current

Low Leakage < A above 10 V

Maximum Temperature Coefficient Specified

UL 497B for Isolated Loop Circuit Protection

Response Time is typically < 1 ns

Mechanical Characteristics:

CASE: Void-free, Transfer-molded, Thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING:

230°C, 1/16 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) Ppk 600 Watts

@ T <25°C
Steady State Power Dissipation Pp 5.0 Watts

@ T <75°C, Lead Length = 3/8"

Derated above T| = 75°C 50 mwW/°C
Thermal Resistance, Junction-to—Lead RoaL 15 °C/IW
Forward Surge Current (Note 2.) IEsm 100 Amps

@ Tp=25°C
Operating and Storage T3, Tstg —-55t0 °C

Temperature Range +150

1. Nonrepetitive current pulse per Figure 4 and derated above Tp = 25°C per

Figure 2.

2. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses

per minute maximum.

*Please see P6KE6.8CA — P6KE200CA for Bidirectional devices.

0 Semiconductor Components Industries, LLC, 2001 45
March, 2001 — Rev. 4

Cathode

AXIAL LEAD

CASE 17
STYLE 1

L

L
P6KE
XXXA
YYWW

I

L = Assembly Location

P6KEXxxA = ON Device Code

YY =

Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping
PEKEXXXA Axial Lead 1000 Units/Box
P6KEXxXARL Axial Lead | 4000/Tape & Reel

Publication Order Number:

P6KE6.8A/D




P6KEG.8A Series

ELECTRICAL CHARACTERISTICS (Ta =25°C unless
otherwise noted, Vg = 3.5V Max. @ I (Note 6.) = 50 A)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp
VRwM Working Peak Reverse Voltage
IR Maximum Reverse Leakage Current @ Vrwwm
VBR Breakdown Voltage @ I
IT Test Current
BOVgR Maximum Temperature Coefficient of Vgr
I Forward Current
\= Forward Voltage @ I

http://onsemi.com

46

Ipp

Uni—Directional TVS




P6KEG.8A Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 3.5V Max. @ I (Note 6.) =50 A)

Breakdown Voltage Ve @ Ipp (Note 5.)
VRwM

Device (Note 3) IR @ VRWM VBR (NOte 4) (VOltS) @ IT VC |pp G)VBR
Device Marking Volts pA Min Nom Max mA Volts A %/°C
P6KEG.8A P6KEG.8A 5.8 1000 6.45 6.80 7.14 10 10.5 57 0.057
P6KE7.5A P6KE7.5A 6.4 500 7.13 7.51 7.88 10 11.3 53 0.061
P6KE8.2A P6KES8.2A 7.02 200 7.79 8.2 8.61 10 121 50 0.065
P6KE9.1A P6KE9.1A 7.78 50 8.65 9.1 9.55 1 134 45 0.068
P6KE10A P6KE10A 8.55 10 9.5 10 10.5 1 14.5 41 0.073
P6KE11A P6KE11A 9.4 5 10.5 11.05 11.6 1 15.6 38 0.075
P6KE12A P6KE12A 10.2 5 11.4 12 12.6 1 16.7 36 0.078
P6KE13A P6KE13A 11.1 5 12.4 13.05 13.7 1 18.2 33 0.081
P6KE15A P6KE15A 12.8 5 14.3 15.05 15.8 1 21.2 28 0.084
P6KE16A P6KE16A 13.6 5 15.2 16 16.8 1 22.5 27 0.086
P6KE18A P6KE18A 15.3 5 17.1 18 18.9 1 25.2 24 0.088
P6KE20A P6KE20A 17.1 5 19 20 21 1 27.7 22 0.09
P6KE22A P6KE22A 18.8 5 20.9 22 23.1 1 30.6 20 0.092
P6KE24A P6KE24A 20.5 5 22.8 24 25.2 1 33.2 18 0.094
P6KE27A P6KE27A 231 5 25.7 27.05 28.4 1 37.5 16 0.096
P6KE30A P6KE30A 25.6 5 28.5 30 31.5 1 41.4 14.4 0.097
P6KE33A P6KE33A 28.2 5 31.4 33.05 347 1 45.7 13.2 0.098
P6KE36A P6KE36A 30.8 5 34.2 36 37.8 1 49.9 12 0.099

P6KE39A P6KE39A 33.3 5 37.1 39.05 41 1 53.9 11.2 0.1
P6KE43A P6KE43A 36.8 5 40.9 43.05 45.2 1 59.3 10.1 0.101
P6KE47A P6KE47A 40.2 5 44.7 47.05 49.4 1 64.8 9.3 0.101
P6KE51A P6KES51A 43.6 5 48.5 51.05 53.6 1 70.1 8.6 0.102
P6KES6A P6KES6A 47.8 5 53.2 56 58.8 1 77 7.8 0.103
P6KEG2A P6KEG2A 53 5 58.9 62 65.1 1 85 7.1 0.104
P6KEG8SA P6KEG8A 58.1 5 64.6 68 71.4 1 92 6.5 0.104
P6KE75A P6KE75A 64.1 5 71.3 75.05 78.8 1 103 5.8 0.105
P6KE82A P6KE82A 70.1 5 77.9 82 86.1 1 113 53 0.105
P6KE91A P6KE91A 77.8 5 86.5 91 95.5 1 125 4.8 0.106
P6KE100A P6KE100A 85.5 5 95 100 105 1 137 4.4 0.106
P6KE110A P6KE110A 94 5 105 110.5 116 1 152 4 0.107
P6KE120A P6KE120A 102 5 114 120 126 1 165 3.6 0.107
P6KE130A P6KE130A 111 5 124 130.5 137 1 179 3.3 0.107
P6KE150A P6KE150A 128 5 143 150.5 158 1 207 29 0.108
P6KE160A P6KE160A 136 5 152 160 168 1 219 2.7 0.108
P6KE170A P6KE170A 145 5 162 170.5 179 1 234 2.6 0.108
P6KE180A P6KE180A 154 5 171 180 189 1 246 2.4 0.108
P6KE200A P6KE200A 171 5 190 200 210 1 274 2.2 0.108

3. Atransient suppressor is normally selected according to the maximum working peak reverse voltage (Vrwwm), Which should be equal to or
greater than the dc or continuous peak operating voltage level.

4. Vgr measured at pulse test current It at an ambient temperature of 25°C
5. Surge current waveform per Figure 4 and derate per Figures 1 and 2.
6. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.
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P6KEG.8A Series
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P6KEG.8A Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitanceperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 7. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 6. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormalized and used for this purpose.

Figure 8.Minimizing this overshoot is very importantin the At first glance the derating curves of Figure 6 appear to be
application, since the main purpose for adding a transientin error as the 10 ms pulse has a higher de_rating factor than
suppressor is tdamp voltage spikes. The P6KE6.8A series the 10us pulse. However, when the derating factor for a
has very good response time, typically < 1 ns and negligiblegiVe” pulse of Figure 6 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.

TYPICAL PROTECTION CIRCUIT

Z|n ' “
Vin 7 9% LOAD v,
o )\ ]

Vin (TRANSIENT)
OVERSHOOT DUE TO

v — Vin (TRANSIENT) V| INDUCTIVE EFFECTS

¢ "

tp = TIME DELAY DUE TO CAPACITIVE EFFECT
t t

Figure 7. Figure 8.
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P6KEG.8A Series

UL RECOGNITION*

The entire series including the bidirectional CA suffix has Breakdowrtest, Endurance ConditioningeMperaturgest,
Underwriters Laboratory Recognitidier the classification  Dielectric Voltage-Withstand test, Discharge test and
of protectors (QVGV2) under the UL standard for safety several more.
497Band File #E 116110. Many competitors only have one Whereas, some competitors have only passed a
or two devices recognized or have recognition in a flammability test for the package material, we have been
non-protective category. Some competitors have norecognized for much more to be included in their protector
recognition at all. With the UL497B recognition, our parts category.
successfully passed several tests including Strike Voltageapplies to P6KE6.8A, CA — PEKE200A, CA.
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PG6KEG.8CA Series

600 Watt Peak Power
Surmetic " -40 Zener Transient
Voltage Suppressors

Bidirectional*

The P6KEG6.8CA series is designed to protect voltage sensitive
components from high voltage, high energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. These devices are
ON Semiconductor’s exclusive, cost-effective, highly reliable
Surmetic axial leaded package and is ideally-suited for use in
communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many
other industrial/consumer applications.

Specification Features:

* Working Peak Reverse \Voltage Range — 5.8t0 171V

* Peak Power — 600 Watts @ 1 ms

* ESD Rating of class 3 (>16 KV) per Human Body Model
¢ Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < JA above 10 V

* Maximum Temperature Coefficient Specified

ON Semiconductor™

http://onsemi.com

o H o

¢ UL 497B for Isolated Loop Circuit Protection Aﬂﬁ'é'E‘ElgD
* Response Time is Typically < 1 ns PLASTIC
Mechanical Characteristics:
CASE: Void-free, Transfer-molded, Thermosetting plastic
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable ] IF'>6KE ]
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: XX

230°C, 1/16” from the case for 10 seconds
POLARITY: Cathode band does not imply polarity
MOUNTING POSITION: Any

MAXIMUM RATINGS

L = Assembly Location
P6KEXxXCA = ON Device Code
YY = Year

WW = Work Week

1. Nonrepetitive current pulse per Figure 3 and derated above Tp = 25°C
per Figure 2.

*Please see P6KE6.8A — P6KE200A for Unidirectional devices.

0 Semiconductor Components Industries, LLC, 2001 51
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Rating Symbol Value Unit

Peak Power Dissipation (Note 1.) Ppk 600 Watts ORDERING INFORMATION

@ T <25°C

Device Package Shipping

Steady State Power Dissipation Pp 5 Watts

@ T_ £75°C, Lead Length = 3/8" PEKExxxCA Axial Lead 1000 Units/Box

Derated above T| = 75°C 50 mw/°C

P6KEXxxxCARL Axial Lead | 4000/Tape & Reel

Thermal Resistance, RoiL 15 °C/W

Junction-to-Lead
Operating and Storage T3, Tsig | —551t0 +150 °C

Temperature Range

Publication Order Number:
P6KEG6.8CA/D




P6KEG.8CA Series

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp
VRwM Working Peak Reverse Voltage
IR Maximum Reverse Leakage Current @ Vrwwm
VBR Breakdown Voltage @ It
IT Test Current
©OVgRr Maximum Temperature Variation of Vgr

lpp

T
Vc Ver VrRwM R

lpp

VrRwMm VBR Ve

Bi—Directional TVS
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P6KEG.8CA Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

Breakdown Voltage Ve @ Ipp (Note 4.)
VrRwm
. Note 2. V| Note 3.) (Volts I V |

Device ( ote ) IR @ VRWM BR ( ) ( ) @ T C PP @VBR
Device Marking (Volts) (HA) Min Nom Max (mA) (Volts) (A) (%/°C)
P6KE6.8CA PEKE6.8CA 5.8 1000 6.45 6.80 7.14 10 10.5 57 0.057
P6KE7.5CA PEKE7.5CA 6.4 500 7.13 7.51 7.88 10 11.3 53 0.061
P6KE8.2CA PEKE8.2CA 7.02 200 7.79 8.2 8.61 10 12.1 50 0.065
P6KE9.1CA PEKE9.1CA 7.78 50 8.65 9.1 9.55 1 13.4 45 0.068
P6KE10CA PEKE10CA 8.55 10 9.5 10 10.5 1 14.5 41 0.073
P6KE11CA PEKE11CA 9.4 5 10.5 11.05 11.6 1 15.6 38 0.075
P6KE12CA PEKE12CA 10.2 5 11.4 12 12.6 1 16.7 36 0.078
P6KE13CA PEKE13CA 11.1 5 12.4 13.05 13.7 1 18.2 33 0.081
P6KE15CA PEKE15CA 12.8 5 14.3 15.05 15.8 1 21.2 28 0.084
P6KE16CA PEKE16CA 13.6 5 15.2 16 16.8 1 22.5 27 0.086
P6KE18CA PEKE18CA 15.3 5 17.1 18 18.9 1 25.2 24 0.088
P6KE20CA PEKE20CA 17.1 5 19 20 21 1 27.7 22 0.09
P6KE22CA PEKE22CA 18.8 5 20.9 22 23.1 1 30.6 20 0.092
P6KE24CA PEKE24CA 20.5 5 22.8 24 25.2 1 33.2 18 0.094
P6KE27CA PEKE27CA 23.1 5 25.7 27.05 28.4 1 375 16 0.096
P6KE30CA PEKE30CA 25.6 5 28.5 30 315 1 414 14.4 0.097
P6KE33CA PEKE33CA 28.2 5 314 33.05 34.7 1 45.7 13.2 0.098
P6KE36CA PEKE36CA 30.8 5 34.2 36 37.8 1 49.9 12 0.099

P6KE39CA PEKE39CA 333 5 37.1 39.05 41 1 53.9 11.2 0.1
P6KE43CA P6KE43CA 36.8 5 40.9 43.05 45.2 1 59.3 10.1 0.101
P6KE47CA PEKE47CA 40.2 5 44.7 47.05 49.4 1 64.8 9.3 0.101
P6KE51CA P6KES51CA 43.6 5 48.5 51.05 53.6 1 70.1 8.6 0.102
P6KES56CA PEKES6CA 47.8 5 53.2 56 58.8 1 77 7.8 0.103
P6KE62CA PEKE62CA 53 5 58.9 62 65.1 1 85 7.1 0.104
P6KE68CA PEKEG8CA 58.1 5 64.6 68 714 1 92 6.5 0.104
P6KE75CA PEKE75CA 64.1 5 71.3 75.05 78.8 1 103 5.8 0.105
P6KE82CA PEKE82CA 70.1 5 77.9 82 86.1 1 113 5.3 0.105
P6KE91CA PEKE91CA 77.8 5 86.5 91 95.5 1 125 4.8 0.106
P6KE100CA P6KE100CA 85.5 5 95 100 105 1 137 4.4 0.106
P6KE110CA P6KE110CA 94 5 105 110.5 116 1 152 4 0.107
P6KE120CA P6KE120CA 102 5 114 120 126 1 165 3.6 0.107
P6KE130CA P6KE130CA 111 5 124 130.5 137 1 179 3.3 0.107
P6KE150CA P6KE150CA 128 5 143 150.5 158 1 207 2.9 0.108
P6KE160CA P6KE160CA 136 5 152 160 168 1 219 2.7 0.108
P6KE170CA PEKE170CA 145 5 162 170.5 179 1 234 2.6 0.108
P6KE180CA P6KE180CA 154 5 171 180 189 1 246 2.4 0.108
P6KE200CA P6KE200CA 171 5 190 200 210 1 274 2.2 0.108

2. Atransient suppressor is normally selected according to the maximum working peak reverse voltage (Vrwwm), Which should be equal to or
greater than the dc or continuous peak operating voltage level.

3. Vpr measured at pulse test current |+ at an ambient temperature of 25°C.

4. Surge current waveform per Figure 3 and derate per Figures 1 and 2.
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P6KEG.8CA Series
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P6KEG.8CA Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitanceperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 6. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 5. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormalized and used for this purpose.

Figure 7.Minimizing this overshoot is very importantinthe At first glance the derating curves of Figure 5 appear to be
application, since the main purpose for adding a transientin error as the 10 ms pulse has a higher de_rating factor than
suppressor is tdamp voltage spikes. The P6KE6.8A series the 10us pulse. However, when the derating factor for a
has very good response time, typically < 1 ns and negligiblegiVe” pulse of Figure 5 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.

TYPICAL PROTECTION CIRCUIT

: Zln ' “
Vin x LOAD v,
O ® v

Vin (TRANSIENT)
OVERSHOOT DUE TO

v P Vin (TRANSIENT) V| INDUCTIVE EFFECTS
| v
" / /\

%td._

tp = TIME DELAY DUE TO CAPACITIVE EFFECT
t t

Figure 6. Figure 7.
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P6KEG.8CA Series

UL RECOGNITION*

The entire series including the bidirectional CA suffix has Breakdowrtest, Endurance ConditioningeMperaturgest,
Underwriters Laboratory Recognitidier the classification  Dielectric Voltage-Withstand test, Discharge test and
of protectors (QVGV2) under the UL standard for safety several more.
497Band File #E 116110. Many competitors only have one Whereas, some competitors have only passed a
or two devices recognized or have recognition in a flammability test for the package material, we have been
non-protective category. Some competitors have norecognized for much more to be included in their protector
recognition at all. With the UL497B recognition, our parts category.
successfully passed several tests including Strike Voltageapplies to P6KE6.8A, CA — PEKE200A, CA.
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1N6267A Series

1500 Watt Mosorb(1 Zener
Transient Voltage Suppressors

Unidirectional*

Mosorb devices are designed to protect voltage sensitive
components from high voltage, high—energy transients. They have
excellent clamping capability, high surge capability, low zener

ON Semiconductor™

http://onsemi.com

impedance and fast response time. These devices are

ON Semiconductor’s exclusive, cost-effective, highly reliable
Surmeti¢] axial leaded package and are ideally-suited for use in
communication systems, numerical controls, process controls,

o 11 o}
Cathode Anode

medical equipment, business machines, power supplies and many

other industrial/consumer applications, to protect CMOS, MOS and

Bipolar integrated circuits.

Specification Features:

* Working Peak Reverse \oltage Range — 5.8 V to 214 V
* Peak Power — 1500 Watts @ 1 ms

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model
* Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < A Above 10V

¢ UL 497B for Isolated Loop Circuit Protection

* Response Time is Typically <1 ns

Mechanical Characteristics:

CASE: \Void-free, transfer-molded, thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/18 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) Ppk 1500 Watts

@ T <25°C
Steady State Power Dissipation Pp 5.0 Watts

@ T <75°C, Lead Length = 3/8"

Derated above T| = 75°C 20 mw/°C
Thermal Resistance, Junction—to—Lead RgiL 20 °C/IW
Forward Surge Current (Note 2.) IEsm 200 Amps

@ Tp=25°C
Operating and Storage T3, Tstg —-65to °C

Temperature Range +175

1. Nonrepetitive current pulse per Figure 5 and derated above Ty = 25°C per
Figure 2.

2. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses
per minute maximum.

*Please see 1.5KE6.8CA to 1.5KE250CA for Bidirectional Devices

0 Semiconductor Components Industries, LLC, 2001 57
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AXIAL LEAD
CASE 41A
PLASTIC

L
1N6

XXXA
] T OKE 1]
XXXA
YYWW

L = Assembly Location

1N6xxxA = JEDEC Device Code
1.5KExxxA = ON Device Code
YY = Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping

1.5KEXxxA Axial Lead 500 Units/Box

1.5KExxxARL4 | Axial Lead | 1500/Tape & Reel

INBXXXA Axial Lead 500 Units/Box

1N6xxXARL4 Axial Lead | 1500/Tape & Reel

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

Publication Order Number:
1N6267A/D




1IN6267A Series

ELECTRICAL CHARACTERISTICS (Ta =25°C unless
otherwise noted, Vg = 3.5 V Max., Ig (Note 3.) = 100 A)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp
VRwM Working Peak Reverse Voltage
IR Maximum Reverse Leakage Current @ Vrwwm
VBR Breakdown Voltage @ I
IT Test Current
BOVgR Maximum Temperature Coefficient of Vgr
I Forward Current
\= Forward Voltage @ I

http://onsemi.com
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1N6267A Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 3.5 V Max. @ I (Note 3.) = 100 A)

Breakdown Voltage Ve @ lpp (Note 7.)
JEDEC VRwm

Device (Note 5) IR @ VRWM VBR (Note 6) (VOltS) @ IT Vc |pp ®VBR
Device (Note 4.) (Volts) (HA) Min Nom Max (mA) (Volts) (A) (%/°C)
1.5KE6.8A IN6267A 5.8 1000 6.45 6.8 7.14 10 10.5 143 0.057
1.5KE7.5A 1IN6268A 6.4 500 7.13 7.5 7.88 10 11.3 132 0.061
1.5KE8.2A 1IN6269A 7.02 200 7.79 8.2 8.61 10 12.1 124 0.065
1.5KE9.1A 1IN6270A 7.78 50 8.65 9.1 9.55 1 13.4 112 0.068
1.5KE10A IN6271A 8.55 10 9.5 10 10.5 1 14.5 103 0.073
1.5KE11A 1IN6272A 9.4 5 10.5 11 11.6 1 15.6 96 0.075
1.5KE12A 1IN6273A 10.2 5 11.4 12 12.6 1 16.7 90 0.078
1.5KE13A 1IN6274A 11.1 5 12.4 13 13.7 1 18.2 82 0.081
1.5KE15A IN6275A 12.8 5 14.3 15 15.8 1 21.2 71 0.084
1.5KE16A 1IN6276A 13.6 5 15.2 16 16.8 1 225 67 0.086
1.5KE18A ING277A 15.3 5 17.1 18 18.9 1 25.2 59.5 0.088
1.5KE20A 1IN6278A 17.1 5 19 20 21 1 27.7 54 0.09
1.5KE22A ING6279A 18.8 5 20.9 22 23.1 1 30.6 49 0.092
1.5KE24A IN6280A 20.5 5 22.8 24 25.2 1 33.2 45 0.094
1.5KE27A IN6281A 23.1 5 25.7 27 28.4 1 37.5 40 0.096
1.5KE30A IN6282A 25.6 5 28.5 30 31.5 1 41.4 36 0.097
1.5KE33A IN6283A 28.2 5 31.4 33 34.7 1 45.7 33 0.098
1.5KE36A 1N6284A 30.8 5 34.2 36 37.8 1 49.9 30 0.099

1.5KE39A IN6285A 33.3 5 37.1 39 41 1 53.9 28 0.1
1.5KE43A 1N6286A 36.8 5 40.9 43 45.2 1 59.3 25.3 0.101
1.5KE47A 1IN6287A 40.2 5 44.7 47 49.4 1 64.8 23.2 0.101
1.5KE51A IN6288A 43.6 5 48.5 51 53.6 1 70.1 21.4 0.102
1.5KE56A 1N6289 47.8 5 53.2 56 58.8 1 77 19.5 0.103
1.5KE62A 1ING6290A 53 5 58.9 62 65.1 1 85 17.7 0.104
1.5KE68A 1IN6291A 58.1 5 64.6 68 71.4 1 92 16.3 0.104
1.5KE75A 1IN6292A 64.1 5 71.3 75 78.8 1 103 14.6 0.105
1.5KE82A 1IN6293A 70.1 5 77.9 82 86.1 1 113 13.3 0.105
1.5KE91A 1ING6294A 77.8 5 86.5 91 95.5 1 125 12 0.106
1.5KE100A 1IN6295A 85.5 5 95 100 105 1 137 11 0.106
1.5KE110A 1IN6296A 94 5 105 110 116 1 152 9.9 0.107
1.5KE120A 1IN6297A 102 5 114 120 126 1 165 9.1 0.107
1.5KE130A 1IN6298A 111 5 124 130 137 1 179 8.4 0.107
1.5KE150A 1IN6299A 128 5 143 150 158 1 207 7.2 0.108
1.5KE160A 1N6300A 136 5 152 160 168 1 219 6.8 0.108
1.5KE170A 1IN6301A 145 5 162 170 179 1 234 6.4 0.108
1.5KE180A 1IN6302A 154 5 171 180 189 1 246 6.1 0.108
1.5KE200A 1ING6303A 171 5 190 200 210 1 274 55 0.108
1.5KE220A 185 5 209 220 231 1 328 4.6 0.109
1.5KE250A 214 5 237 250 263 1 344 5 0.109

3. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.

4. Indicates JEDEC registered data

5. A transient suppressor is normally selected according to the maximum working peak reverse voltage (Vrwwm), Which should be equal to or
greater than the dc or continuous peak operating voltage level.

6. Vgr measured at pulse test current |t at an ambient temperature of 25°C

7. Surge current waveform per Figure 5 and derate per Figures 1 and 2.
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1IN6267A Series
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1IN6267A Series
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APPLICATION NOTES
RESPONSE TIME application, since the main purpose for adding a transient

In most applications, the transient suppressor device isSUppressor is to clamp voltage spikes. These devices have
placed in parallel with the equipment or component to be excellent response time, typically in the picosecond range
protected. In this situation, there is a time delay associatec@nd negligible inductance. However, external inductive
with the capacitance of the device and an overshoot€ffects could produce unacceptable overshoot. Proper
condition associated with the inductance of the device andcircuit layout, minimum lead lengths and placing the
the inductance of the connection method. The capacitancéuppressor device as close as possible to the equipment or
effect is of minor importance in the parallel protection components to be protected will minimize this overshoot.
scheme because it only produces a time delay in the Some inputimpedance represented pyiZessential to
transitionfrom the operating voltage to the clamp voltage as prevent overstress of the protection device. This impedance
shown in Figure 8. should be as high as possible, without restricting the circuit

The inductive effects in the device are due to actual operation.
turn-on time (time required for the device to go from zero DUTY CYCLE DERATING
current to full current) and lead inductance. This inductive  The data of Figure 1 applies for non-repetitive conditions
effect produces an overshoot in the voltage across theand at a lead temperature of @5If the duty cycle increases,
equipment or component being protected as shown inthe peak power must be reduced as indicated by the curves
Figure 9. Minimizing this overshootvgry importantinthe  of Figure 7. Average power must be derated as the lead or
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1N6267A Series

ambient temperature rises abové@5The average power the 10us pulse. However, when the derating factor for a

derating curve normally given on data sheets may begivenpulse of Figure 7 is multiplied by the peak power value

normalized and used for this purpose. of Figure 1 for the same pulse, the results follow the
At first glance the derating curves of Figure 7 appear to beexpected trend.

in error as the 10 ms pulse has a higher derating factor than

TYPICAL PROTECTION CIRCUIT

O— Zi 4
Vin 7 % LOAD v,
O ® y

Vi, (TRANSIENT)
OVERSHOOT DUE TO

v Vo (TRANSIENT) V| INDUCTIVE EFFECTS

' "
N

[N
— V2

tp = TIME DELAY DUE TO CAPACITIVE EFFECT

t t

Figure 8. Figure 9.

UL RECOGNITION*

The entire series hasUnderwriters Laboratory Conditioning, Temperature test, Dielectric Voltage-
Recognitionfor the classification of protectors (QVGV2) Withstand test, Discharge test and several more.
under the UL standard for safety 497B and File #116110. Whereas, some competitors have only passed a
Many competitors only have one or two devices recognizedflammability test for the package material, we have been
or have recognition in a non-protective category. Somerecognized for much more to be included in their Protector
competitors have no recognition at all. With the UL497B category.
recognition, our parts successfully passed several tests
including Strike \oltage Breakdown test, Endurance *Appliesto 1.5KE6.8A, CA thru 1.5KE250A, CA

CLIPPER BIDIRECTIONAL DEVICES

1. Clipper-bidirectional devices are available in the 3. The 1N6267A through 1N6303A series are JEDEC
1.5KEXXA series and are designated with a “CA” registered devices and the registration does not include
suffix; for example, 1.5KE18CA. Contact your nearest a “CA” suffix. To order clipper-bidirectional devices
ON Semiconductor representative. one must add CA to the 1.5KE device title.

2. Clipper-bidirectional part numbers are tested in both
directions to electrical parameters in preceeding table
(except for \E which does not apply).
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SA5.0A Series

500 Watt Peak Power
MiniMOSORB " Zener Transient
Voltage Suppressors

Unidirectional*

The SAL5.0A series is designed to protect voltage sensitive
components from high voltage, high energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. The SA5.0A series is supplied in
ON Semiconductor’s exclusive, cost-effective, highly reliable
Surmetic” axial leaded package and is ideally-suited for use in
communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many
other industrial/consumer applications.

Specification Features:

* Working Peak Reverse Voltage Range — 5to0 170 V

* Peak Power — 500 Watts @ 1 ms

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model

* Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < LA above 8.5V

¢ UL 497B for Isolated Loop Circuit Protection

¢ Maximum Temperature Coefficient Specified

* Response Time is typically < 1 ns

Mechanical Characteristics:

CASE: Void-free, Transfer-molded, Thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING: 230°C,
1/18' from the case for 10 seconds

POLARITY: Cathode indicated by polarity band.
MOUNTING POSITION: Any

MAXIMUM RATINGS

— ) A
XXXA

ON Semiconductor™

http://onsemi.com

o 11 o)
Cathode Anode
AXIAL LEAD
CASE 59
PLASTIC
L

I

YYWW

L = Assembly Location
SAxxxA = ON Device Code
YY = Year

WW = Work Week

1. Nonrepetitive current pulse per Figure 4 and derated above Tp = 25°C per
Figure 2.

2. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses
per minute

*Please see SA5.0CA — SA170CA for Bidirectional devices.

0 Semiconductor Components Industries, LLC, 2001 63
March, 2001 — Rev. 5

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) Ppk 500 Watts ORDERING INFORMATION
@T =25°C Device Package Shipping
Steady State Power Dissipation Pp 3.0 Watts . .
@ T, < 75°C, Lead Length = 3/8" SAXXXA Axial Lead 1000 Units/Box
Derated above T =75°C 30 mWw/°C SAXXXARL Axial Lead | 5000/Tape & Reel
Thermal Resistance, Junction—to—Lead RgaL 33.3 °C/IW
FO(%N?I_rdf;J;%(e; Current (Note 2.) IFsm 0 Amps Devices listed in bold, italic are ON Semiconductor
A Preferred devices. Preferred devices are recommended
Operating and Storage Temperature T3, Tetg _55to0 °C choices for future use and best overall value.
Range +175

Publication Order Number:
SA5.0A/D




SA5.0A Series

ELECTRICAL CHARACTERISTICS (Ta =25°C unless
otherwise noted, Vg = 3.5V Max. @ I (Note 6.) = 35 A)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp
VRwM Working Peak Reverse Voltage
IR Maximum Reverse Leakage Current @ Vrwwm
VBR Breakdown Voltage @ I
IT Test Current
©OVgRr Maximum Temperature Variation of Vgr
I Forward Current
\= Forward Voltage @ I

http://onsemi.com
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SA5.0A Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 3.5V Max. @ I (Note 6.) = 35 A)

Breakdown Voltage Ve @ Ipp (Note 5.)
VRwM
. Note 3. V| Note 4.) (Volts [ V, |
Device ( oe ) IR @ VRWM BR ( ) ( ) @ T C PP OVBR

Device Marking Volts HA Min Nom Max mA Volts A mv/°C
SA5.0A SA5.0A 5 600 6.4 6.7 7 10 9.2 54.3 5

SA6.0A SAG6.0A 6 600 6.67 7.02 7.37 10 10.3 48.5 5

SA7.0A SA7.0A 7 150 7.78 8.19 8.6 10 12 41.7 6

SA7.5A SA7.5A 7.5 50 8.33 8.77 9.21 1 12.9 38.8 7

SA8.0A SA8.0A 8 25 8.89 9.36 9.83 1 13.6 36.7 7

SA8.5A SA8.5A 8.5 5 9.44 9.92 104 1 14.4 34.7 8

SA9.0A SA9.0A 9 1 10 10.55 1.1 1 154 32,5 9

SA10A SA10A 10 1 11.1 11.7 12.3 1 17 29.4 10
SA11A SA11A 11 1 122 12.85 13.5 1 18.2 27.4 11
SA12A SA12A 12 1 13.3 14 14.7 1 19.9 25.1 12
SA13A SA13A 13 1 14.4 15.15 15.9 1 215 23.2 13
SAl4A SAl14A 14 1 15.6 16.4 17.2 1 23.2 21.5 14
SA15A SA15A 15 1 16.7 17.6 185 1 24.4 20.6 16
SA16A SA16A 16 1 17.8 18.75 19.7 1 26 19.2 17
SA17A SAL17A 17 1 18.9 19.9 20.9 1 27.6 18.1 19
SA18A SA18A 18 1 20 21.05 22.1 1 29.2 17.2 20
SA20A SA20A 20 1 22.2 23.35 24.5 1 32.4 15.4 23
SA22A SA22A 22 1 24.4 25.65 26.9 1 35.5 14.1 25
SA24A SA24A 24 1 26.7 28.1 29.5 1 38.9 12.8 28
SA26A SA26A 26 1 28.9 30.4 31.9 1 42.1 11.9 30
SA28A SA28A 28 1 31.1 32.75 34.4 1 45.4 11 31
SA30A SA30A 30 1 33.3 35.05 36.8 1 48.4 10.3 36
SA33A SA33A 33 1 36.7 38.65 40.6 1 53.3 9.4 39
SA36A SA36A 36 1 40 42.1 44.2 1 58.1 8.6 41
SA40A SA40A 40 1 44.4 46.55 49.1 1 64.5 7.8 46
SA43A SA43A 43 1 47.8 50.3 52.8 1 69.4 7.2 50
SA45A SA45A 45 1 50 52.65 55.3 1 72.7 6.9 52
SA48A SA48A 48 1 53.3 56.1 58.9 1 77.4 6.5 56
SA51A SA51A 51 1 56.7 59.7 62.7 1 82.4 6.1 61
SA58A SAS58A 58 1 64.4 67.8 71.2 1 93.6 5.3 70
SAGOA SAGOA 60 1 66.7 70.2 73.7 1 96.8 5.2 71
SAG4A SAG4A 64 1 71.1 74.85 78.6 1 103 49 76
SA70A SA70A 70 1 77.8 81.9 86 1 113 4.4 85
SA78A SA78A 78 1 86.7 91.25 95.8 1 126 4.0 95
SA90A SA90A 90 1 100 105.5 111 1 146 3.4 110
SA100A SA100A 100 1 111 117 123 1 162 3.1 123
SA110A SA110A 110 1 122 128.5 135 1 177 2.8 133
SA120A SA120A 120 1 133 140 147 1 193 25 146
SA130A SA130A 130 1 144 151.5 159 1 209 2.4 158
SA150A SA150A 150 1 167 176 185 1 243 2.1 184
SA160A SA160A 160 1 178 187.5 197 1 259 1.9 196
SA170A SA170A 170 1 189 199 209 1 275 1.8 208

NOTES:

3. MiniMOSORB™ transients suppressor is normally selected according to the maximum working peak reverse voltage (Vrwwm), Which
should be equal to or greater than the dc or continuous peak operating voltage level.

4. VR measured at pulse test current I+ at an ambient temperature of 25°C.

Surge current waveform per Figure 4 and derate per Figures 1 and 2.

6. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute

o
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SA5.0A Series
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SA5.0A Series

UL RECOGNITION*

The entire series including the bidirectional CA suffix has Breakdowrtest, Endurance ConditioningeMperaturgest,
Underwriters Laboratory Recognitidier the classification  Dielectric Voltage-Withstand test, Discharge test and
of protectors (QVGV2) under the UL standard for safety several more.
497Band File #E 116110. Many competitors only have one Whereas, some competitors have only passed a
or two devices recognized or have recognition in a flammability test for the package material, we have been
non-protective category. Some competitors have norecognized for much more to be included in their protector
recognition at all. With the UL497B recognition, our parts category.
successfully passed several tests including Strike Voltageapplies to SA5.0A, CA — SA170A, CA.
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SA5.0CA Series

500 Watt Peak Power
MiniMOSORB[] Zener Transient
Voltage Suppressors

Bidirectional*

The SA5.0CA series is designed to protect voltage sensitive
components from high voltage, high—energy transients. They havé
excellent clamping capability, high surge capability, low zener
impedance and fast response time. The SA5.0CA series is supplied in
ON Semiconductor’'s exclusive, cost-effective, highly reliable
Surmetic” axial leaded package and is ideally-suited for use in
communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many
other industrial/consumer applications.

Specification Features:

* Working Peak Reverse \Voltage Range —5.0to 170 V

* Peak Power — 500 Watts @ 1 ms

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model
* Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < LA above 8.5V

¢ UL 497B for Isolated Loop Circuit Protection

¢ Maximum Temperature Coefficient Specified

o : AXIAL LEAD
* Response Time is typically < 1 ns CASE 59
Mechanical Characteristics: PLASTIC
CASE: Void-free, Transfer-molded, Thermosetting plastic
FINISH: All external surfaces are corrosion resistant and leads are

readily solderable L
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: ] SA
230°C, 1/18 from the case for 10 seconds ¢)$<v(\:/0v

POLARITY: Cathode band does not imply polarity
MOUNTING POSITION: Any

MAXIMUM RATINGS

ON Semiconductor™

http://onsemi.com
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L = Assembly Location

SAxxXCA = ON Device Code

YY = Year
WW = Work Week

Rating Symbol Value Unit
Peak Power Dissipation (Note 1. P 500 Watts
@ T, <25°C pation ( ) PK ORDERING INFORMATION
Steady State Power Dissipation @ Pp 3.0 Watts Device Package Shipping
TL < 75°C, Lead Length = 3/8" . .
Derated above T, = 75°C 30 MW/ SAXxxCA Axial Lead 1000 Units/Box
Thermal Resistance, RojL 33.3 °C/W SAXxXxCARL Axial Lead | 5000/Tape & Reel
Junction-to-Lead
OF;e"atlng and Storage Temperature T TStg — 5510 +175 c Devices listed in bold, italic are ON Semiconductor
ange Preferred devices. Preferred devices are recommended
1. Nonrepetitive current pulse per Figure 3 and derated above Tp = 25°C choices for future use and best overall value.
per Figure 2.

*Please see SA5.0A to SA170A for Unidirectional devices.

0 Semiconductor Components Industries, LLC, 2001 68
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SA5.0CA Series

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp

Vrwm | Working Peak Reverse Voltage |$ Vrwm VBr Ve

IR Maximum Reverse Leakage Current @ Vrwwm
VgR Breakdown Voltage @ It

It Test Current pp
®VRRr Maximum Temperature Variation of Vpg Bi-Directional TVS

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

Breakdown Voltage Ve @ lpp (Note 4.)
VRwM
Device (Note 2.) IR @ VRwMm Vgr (Note 3.) (Volts) @ Iy Ve Ipp OVgRr

Device Marking (Volts) (HA) Min Nom Max (mA) (Volts) (A) (mV/°C)
SA5.0CA SA5.0CA 5 600 6.4 6.7 7 10 9.2 54.3 5
SA6.0CA SA6.0CA 6 600 6.67 7.02 7.37 10 10.3 48.5
SA6.5CA SA6.5CA 6.5 400 7.22 7.60 7.98 10 11.2 44.7 5
SA7.0CA SA7.0CA 7 150 7.78 8.19 8.6 10 12 41.7 6
SA7.5CA SA7.5CA 7.5 50 8.33 8.77 9.21 1 12.9 38.8 7
SA8.0CA SA8.0CA 8 25 8.89 9.36 9.83 1 13.6 36.7 7
SA8.5CA SA8.5CA 8.5 5 9.44 9.92 10.4 1 14.4 34.7 8
SA9.0CA SA9.0CA 9 1 10 10.55 11.1 1 154 325 9
SA10CA SA10CA 10 1 111 11.7 12.3 1 17 29.4 10
SAl11CA SAl11CA 11 1 12.2 12.85 135 1 18.2 27.4 11
SA12CA SA12CA 12 1 13.3 14 14.7 1 19.9 25.1 12
SA13CA SA13CA 13 1 14.4 15.15 15.9 1 21.5 23.2 13
SA14CA SA14CA 14 1 15.6 16.4 17.2 1 23.2 215 14
SA15CA SA15CA 15 1 16.7 17.6 18.5 1 24.4 20.6 16
SA16CA SA16CA 16 1 17.8 18.75 19.7 1 26 19.2 17
SA17CA SA17CA 17 1 18.9 19.9 20.9 1 27.6 18.1 19
SA18CA SA18CA 18 1 20 21.05 221 1 29.2 17.2 20
SA20CA SA20CA 20 1 22.2 23.35 24.5 1 32.4 154 23
SA22CA SA22CA 22 1 244 25.65 26.9 1 35.5 141 25
SA24CA SA24CA 24 1 26.7 28.1 29.5 1 38.9 12.8 28
SA26CA SA26CA 26 1 28.9 30.4 31.9 1 42.1 11.9 30
SA28CA SA28CA 28 1 31.1 32.75 34.4 1 454 11 31
SA30CA SA30CA 30 1 33.3 35.05 36.8 1 48.4 10.3 36
SA33CA SA33CA 33 1 36.7 38.65 40.6 1 53.3 9.4 39
SA36CA SA36CA 36 1 40 42.1 44.2 1 58.1 8.6 41
SA40CA SA40CA 40 1 44.4 46.55 49.1 1 64.5 7.8 46
SA43CA SA43CA 43 1 47.8 50.3 52.8 1 69.4 7.2 50
SA45CA SA45CA 45 1 50 52.65 55.3 1 72.7 6.9 52
SA48CA SA48CA 48 1 53.3 56.1 58.9 1 77.4 6.5 56
SA51CA SA51CA 51 1 56.7 59.7 62.7 1 82.4 6.1 61
SA58CA SA58CA 58 1 64.4 67.8 71.2 1 93.6 5.3 70
SAB0CA SAB0CA 60 1 66.7 70.2 73.7 1 96.8 5.2 71

NOTES:

2. MiniMOSORB™ transient suppressors are normally selected according to the maximum working peak reverse voltage (Vrwm), which should
be equal to or greater than the dc or continuous peak operating voltage level.

3. Vggr measured at pulse test current It at an ambient temperature of 25°C.

4. Surge current waveform per Figure 3 and derate per Figures 1 and 2.
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SA5.0CA Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

Breakdown Voltage Vc @ Ipp (Note 7.)
VrRwm
Device (Note 5) Ir @ VRwM VR (Note 6.) (Volts) @ It Ve lpp OVgRr
Device Marking (Volts) (HA) Min Nom Max (mA) (Volts) (A) (mV/°C)

SAB4CA SAB4ACA 64 1 71.1 74.85 78.6 1 103 4.9 76
SA70CA SA70CA 70 1 77.8 81.9 86 1 113 4.4 85
SA78CA SA78CA 78 1 86.7 91.25 95.8 1 126 4.0 95
SA85CA SA85CA 85 1 94.4 99.2 104 1 137 3.6 103
SA90CA SA90CA 90 1 100 105.5 111 1 146 3.4 110
SA100CA SA100CA 100 1 111 117 123 1 162 3.1 123
SA110CA SA110CA 110 1 122 1285 135 1 177 2.8 133
SA120CA SA120CA 120 1 133 140 147 1 193 2.5 146
SA130CA SA130CA 130 1 144 151.5 159 1 209 2.4 158
SA150CA SA150CA 150 1 167 176 185 1 243 2.1 184
SA160CA SA160CA 160 1 178 187.5 197 1 259 1.9 196
SA170CA SA170CA 170 1 189 199 209 1 275 1.8 208

NOTES:

5. MiniMOSORB™ transient suppressors are normally selected according to the maximum working peak reverse voltage (Vrwwm), which should
be equal to or greater than the dc or continuous peak operating voltage level.

6. Vgr measured at pulse test current It at an ambient temperature of 25°C.

7. Surge current waveform per Figure 3 and derate per Figures 1 and 2.
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SA5.0CA Series

UL RECOGNITION*

The entire series including the bidirectional CA suffix has Breakdowrtest, Endurance ConditioningeMperaturgest,
Underwriters Laboratory Recognitidier the classification  Dielectric Voltage-Withstand test, Discharge test and
of protectors (QVGV2) under the UL standard for safety several more.
497Band File #E 116110. Many competitors only have one Whereas, some competitors have only passed a
or two devices recognized or have recognition in a flammability test for the package material, we have been
non-protective category. Some competitors have norecognized for much more to be included in their protector
recognition at all. With the UL497B recognition, our parts category.
successfully passed several tests including Strike Voltageapplies to SA5.0A, CA — SA170A, CA.
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1.5KEG6.8CA Series

1500 Watt Mosorb(1 Zener
Transient Voltage Suppressors

Bidirectional*

Mosorb devices are designed to protect voltage sensitive
components from high voltage, high—energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. These devices are
ON Semiconductor’'s exclusive, cost-effective, highly reliable O_H_O
Surmetic axial leaded package and are ideally-suited for use in
communication systems, numerical controls, process controls;
medical equipment, business machines, power supplies and many
other industrial/ consumer applications, to protect CMOS, MOS and
Bipolar integrated circuits.

ON Semiconductor™

http://onsemi.com

Specification Features:

* Working Peak Reverse \oltage Range — 5.8 V to 214 V

* Peak Power — 1500 Watts @ 1 ms

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model

* Maximum Clamp Voltage @ Peak Pulse Current AXIAL LEAD
* Low Leakage < %A above 10V CASE 41A

PLASTIC
¢ UL 497B for Isolated Loop Circuit Protection
* Response Time is typically < 1 ns
Mechanical Characteristics: L
. . . 1N6
CASE: \Void-free, transfer-molded, thermosetting plastic ] XXXCA ]
FINISH: All external surfaces are corrosion resistant and leads are ixi'éi
readily solderable Yyww
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: B .
L = Assembly Location
230°C, 1/16 from the case for 10 §econds _ IN6xxxCA = JEDEC Device Code
POLARITY: Cathode band does not imply polarity 1.5KExxxCA = ON Device Code
MOUNTING POSITION: Any YY = Year

WW = Work Week
MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) Ppk 1500 Watts ORDERING INFORMATION
T_<25°C

en Device Packaging Shipping
Steady State Power Dissipation Pp 5.0 Watts ] ]

@ T < 75°C, Lead Length = 3/8" 1.5KExxCA Axial Lead 500 Units/Box

Derated above T, = 75°C 20 W/°C .

crafed above 'L m 15KEXxCARL4 | Axial Lead | 1500/Tape & Reel

Thermal Resistance, Junction—to—Lead RgiL 20 °C/IW
Operating and Storage T3, Tstg —-65to °C

Temperature Range +175

1. Nonrepetitive current pulse per Figure 4 and derated above Tp = 25°C per
Figure 2.

*Please see 1N6267A to 1IN6306A (1.5KE6.8A — 1.5KE250A)
for Unidirectional Devices

0 Semiconductor Components Industries, LLC, 2001 72 Publication Order Number:
March, 2001 — Rev. 0 1.5KE6.8CA/D



1.5KE6.8CA Series

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp
VRwM Working Peak Reverse Voltage
IR Maximum Reverse Leakage Current @ Vrwwm
VBR Breakdown Voltage @ It
IT Test Current
BOVgR Maximum Temperature Coefficient of Vgr

lpp

T
Vc Ver VrRwM R

lpp

VrRwMm VBR Ve

Bi—Directional TVS
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73




1.5KE6.8CA Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

Breakdown Voltage Ve @ Ipp (Note 4.)
VrRwM

(Note 2) IR @ VRWM VBR (Note 3) (VOltS) @ IT VC |pp @VBR
Device (Volts) (HA) Min Nom Max (mA) (Volts) (A) (%/°C)
1.5KE6.8CA 5.8 1000 6.45 6.8 7.14 10 105 143 0.057
1.5KE7.5CA 6.4 500 7.13 7.5 7.88 10 11.3 132 0.061
1.5KE8.2CA 7.02 200 7.79 8.2 8.61 10 121 124 0.065
1.5KE9.1CA 7.78 50 8.65 9.1 9.55 1 13.4 112 0.068
1.5KE10CA 8.55 10 9.5 10 10.5 1 145 103 0.073
1.5KE11CA 9.4 5 105 11 11.6 1 15.6 96 0.075
1.5KE12CA 10.2 5 11.4 12 12.6 1 16.7 90 0.078
1.5KE13CA 11.1 5 12.4 13 13.7 1 18.2 82 0.081
1.5KE15CA 12.8 5 143 15 15.8 1 21.2 71 0.084
1.5KE16CA 13.6 5 15.2 16 16.8 1 225 67 0.086
1.5KE18CA 15.3 5 17.1 18 18.9 1 25.2 59.5 0.088
1.5KE20CA 17.1 5 19 20 21 1 27.7 54 0.09
1.5KE22CA 18.8 5 20.9 22 23.1 1 30.6 49 0.092
1.5KE24CA 20.5 5 22.8 24 25.2 1 33.2 45 0.094
1.5KE27CA 23.1 5 25.7 27 28.4 1 375 40 0.096
1.5KE30CA 25.6 5 28.5 30 315 1 41.4 36 0.097
1.5KE33CA 28.2 5 31.4 33 34.7 1 45.7 33 0.098
1.5KE36CA 30.8 5 34.2 36 37.8 1 49.9 30 0.099

1.5KE39CA 33.3 5 37.1 39 41 1 53.9 28 0.1
1.5KE43CA 36.8 5 40.9 43 45.2 1 59.3 25.3 0.101
1.5KE47CA 40.2 5 44.7 47 49.4 1 64.8 23.2 0.101
1.5KE51CA 43.6 5 48.5 51 53.6 1 70.1 21.4 0.102
1.5KE56CA 47.8 5 53.2 56 58.8 1 77 19.5 0.103
1.5KE62CA 53 5 58.9 62 65.1 1 85 17.7 0.104
1.5KE68CA 58.1 5 64.6 68 71.4 1 92 16.3 0.104
1.5KE75CA 64.1 5 71.3 75 78.8 1 103 14.6 0.105
1.5KE82CA 70.1 5 77.9 82 86.1 1 113 13.3 0.105
1.5KE91CA 77.8 5 86.5 91 95.5 1 125 12 0.106
1.5KE100CA 85.5 5 95 100 105 1 137 11 0.106
1.5KE110CA 94 5 105 110 116 1 152 9.9 0.107
1.5KE120CA 102 5 114 120 126 1 165 9.1 0.107
1.5KE130CA 111 5 124 130 137 1 179 8.4 0.107
1.5KE150CA 128 5 143 150 158 1 207 7.2 0.108
1.5KE160CA 136 5 152 160 168 1 219 6.8 0.108
1.5KE170CA 145 5 162 170 179 1 234 6.4 0.108
1.5KE180CA 154 5 171 180 189 1 246 6.1 0.108
1.5KE200CA 171 5 190 200 210 1 274 5.5 0.108
1.5KE220CA 185 5 209 220 231 1 328 4.6 0.109
1.5KE250CA 214 5 237 250 263 1 344 5 0.109

2. Atransient suppressor is normally selected according to the maximum working peak reverse voltage (Vrwam), Which should be equal to or
greater than the dc or continuous peak operating voltage level.

3. Vgr Measured at pulse test current It at an ambient temperature of 25°C.

4. Surge current waveform per Figure 4 and derate per Figures 1 and 2.
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1.5KE6.8CA Series
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1.5KE6.8CA Series
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APPLICATION NOTES

RESPONSE TIME circuit layout, minimum lead lengths and placing the

In most applications, the transient suppressor device issuppressor device as close as possible to the equipment or
placed in parallel with the equipment or component to be components to be protected will minimize this overshoot.
protected. In this situation, there is a time delay associated Some input impedance represented pyiZessential to
with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance
condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit
the inductance of the connection method. The capacitanceéperation.
effect is of minor importance in the parallel protection DUTY CYCLE DERATING
scheme because it only produces a time delay in the The data of Figure 1 applies for non-repetitive conditions
transitionfrom the operating voltage to the clamp voltage as and at a lead temperature of @5If the duty cycle increases,
shown in Figure 7. the peak power must be reduced as indicated by the curves

The inductive effects in the device are due to actual of Figure 6. Average power must be derated as the lead or
turn-on time (time required for the device to go from zero ambient temperature rises abové@5The average power
current to full current) and lead inductance. This inductive derating curve normally given on data sheets may be
effect produces an overshoot in the voltage across thenormalized and used for this purpose.
equipment or component being protected as shown in At first glance the derating curves of Figure 6 appear to be
Figure 8. Minimizing this overshootigry importantin the  in error as the 10 ms pulse has a higher derating factor than
application, since the main purpose for adding a transientthe 10us pulse. However, when the derating factor for a
suppressor is to clamp voltage spikes. These devices havgivenpulse of Figure 6 is multiplied by the peak power value
excellent response time, typically in the picosecond rangeof Figure 1 for the same pulse, the results follow the
and negligible inductance. However, external inductive expected trend.
effects could produce unacceptable overshoot. Proper
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1.5KE6.8CA Series

TYPICAL PROTECTION CIRCUIT

o z, L 4
Vin 7% LOAD A
(o, * Y
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\ P Vin (TRANSIENT) V| INDUCTIVE EFFECTS

Y v
\

A
— V2

tp = TIME DELAY DUE TO CAPACITIVE EFFECT
t t

Figure 7. Figure 8.

UL RECOGNITION*

The entire series hasUnderwriters Laboratory Conditioning, Temperature test, Dielectric Voltage-
Recognitionfor the classification of protectors (QVGV2) Withstand test, Discharge test and several more.
under the UL standard for safety 497B and File #116110. Whereas, some competitors have only passed a
Many competitors only have one or two devices recognizedflammability test for the package material, we have been
or have recognition in a non-protective category. Some recognized for much more to be included in their Protector
competitors have no recognition at all. With the UL497B category.
recognition, our parts successfully passed several tests
including Strike Voltage Breakdown test, Endurance *Appliesto 1.5KE6.8CA — 1.5KE250CA

CLIPPER BIDIRECTIONAL DEVICES

1. Clipper-bidirectional devices are available in the 3. The 1N6267A through 1N6303A series are JEDEC
1.5KEXXA series and are designated with a “CA” registered devices and the registration does not include
suffix; for example, 1.5KE18CA. Contact your nearest a “CA” suffix. To order clipper-bidirectional devices
ON Semiconductor representative. one must add CA to the 1.5KE device title.

2. Clipper-bidirectional part numbers are tested in both
directions to electrical parameters in preceeding table
(except for \E which does not apply).
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1N5908

1500 Watt Mosorb(l Zener
Transient Voltage Suppressors

Unidirectional*

Mosorb devices are designed to protect voltage sensitive
components from high voltage, high—energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. These devices are
ON Semiconductor’s exclusive, cost-effective, highly reliable
Surmeticl] axia leaded package and are ideally-suited for use in
communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many
other industrial/consumer applications, to protect CMOS, MOS and
Bipolar integrated circuits.

Specification Features:

¢ Working Peak Reverse Voltage Range—5V

* Peak Power — 1500 Watts @ 1 ms

¢ Maximum Clamp Voltage @ Peak Pulse Current
¢ Low Leakage <5 pA Above 10V

* Response Timeis Typically <1ns

Mechanical Characteristics:

CASE: Void-free, transfer-molded, thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
230°C, 1/16" from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) Ppk 1500 Watts

@ T <25°C
Steady State Power Dissipation Pp 5.0 Watts

@ T <75°C, Lead Length = 3/8"

Derated above T| = 75°C 50 mw/°C
Thermal Resistance, Junction—to—Lead RoaL 20 °C/IW
Forward Surge Current (Note 2.) IEsm 200 Amps

@ Tp=25°C
Operating and Storage T3, Tstg —-65to °C

Temperature Range +175

1. Nonrepetitive current pulse per Figure 4 and derated above Tp = 25°C
per Figure 2.

2. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms,
duty cycle = 4 pulses per minute maximum.

* Bidirectional device will not be available in this device

0 Semiconductor Components Industries, LLC, 2001 78
May, 2001 — Rev. 2

o
Cathode

ON Semiconductor™
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Anode

AXIAL LEAD
CASE 41A
PLASTIC

L

IN
L] 5908 ]

YYWW

L = Assembly Location

1N5908 = JEDEC Device Code
YY = Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping

Axial Lead 500 Units/Box

1N5908RL4 Axial Lead | 1500/Tape & Reel

Publication Order Number:
1N5908/D




1N5908

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless |
otherwise noted, Vg = 3.5V Max. @ Iz (Note 3.) =100 A) IF‘L
Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current \
Ve Clamping Voltage @ lpp }
Vrwm | Working Peak Reverse Voltage Vc VBr VRWM_ | Y
Ir Maximum Reverse Leakage Current @ Vrwm v I$ Ve
VR Breakdown Voltage @ It ‘
IT Test Current }
I Forward Current ] — Ipp
Ve Forward Voltage @ I
Uni-Directional TVS
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 3.5 V Max. @ I (Note 3.) =53 A)
Breakdown Voltage V¢ (Volts) (Note 7.)
VRwM
Device (Note 5.) IR @ VRwwMm Vgr (Note 6.) (Volts) @l
(Note 4.) (Volts) (HA) Min Nom Max (MA) | @lpp=120A | @lpp=60A | @lpp=30A
1N5908 5.0 300 6.0 — — 1.0 8.5 8.0 7.6
NOTES:

3. Square waveform, PW = 8.3 ms, Non-repetitive duty cycle.

4. 1N5908 is JEDEC registered as a unidirectional device only (no bidirectional option)

5. A transient suppressor is hormally selected according to the maximum working peak reverse voltage (Vgrwwm), Which should be equal to
or greater than the dc or continuous peak operating voltage level.

6. Vgr Mmeasured at pulse test current Iy at an ambient temperature of 25°C and minimum voltages in Vgg are to be controlled.

7. Surge current waveform per Figure 4 and derate per Figure 2 of the General Data — 1500 W at the beginning of this group
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1N5908

APPLICATION NOTES

RESPONSE TIME

In most applications, the transient suppressor device is
placed in parallel with the equipment or component to be
protected. In this situation, there is atime delay associated
with the capacitance of the device and an overshoot
condition associated with the inductance of the device and
the inductance of the connection method. The capacitance
effect is of minor importance in the parallel protection
scheme because it only produces a time delay in the
transition from the operating voltage to the clamp voltage as
shown in Figure 6.

The inductive effects in the device are due to actua
turn-on time (time required for the device to go from zero
current to full current) and lead inductance. Thisinductive
effect produces an overshoot in the voltage across the
equipment or component being protected as shown in
Figure 7. Minimizing this overshoot is very important in the
application, since the main purpose for adding a transient
suppressor is to clamp voltage spikes. These devices have
excellent response time, typically in the picosecond range
and negligible inductance. However, externa inductive
effects could produce unacceptable overshoot. Proper

circuit layout, minimum lead lengths and placing the
suppressor device as close as possible to the equipment or
components to be protected will minimize this overshoot.

Some input impedance represented by Z;, is essential to
prevent overstress of the protection device. Thisimpedance
should be as high as possible, without restricting the circuit
operation.

DUTY CYCLE DERATING

The data of Figure 1 applies for non-repetitive conditions
and at alead temperature of 25°C. If the duty cycle increases,
the peak power must be reduced as indicated by the curves
of Figure 5. Average power must be derated as the lead or
ambient temperature rises above 25°C. The average power
derating curve normally given on data sheets may be
normalized and used for this purpose.

At first glance the derating curves of Figure 5 appear to be
in error as the 10 ms pulse has a higher derating factor than
the 10 ps pulse. However, when the derating factor for a
given pulse of Figure 5 ismultiplied by the peak power value
of Figure 1 for the same pulse, the results follow the
expected trend.

TYPICAL PROTECTION CIRCUIT

LOAD VL

o4 1z L 4
Vin x
(o, ®
v _— Vin (TRANSIENT)
Vi

tp = TIME DELAY DUE TO CAPACITIVE EFFECT

t

Figure 6.

Vi, (TRANSIENT)
OVERSHOOT DUE TO

v INDUCTIVE EFFECTS

¢ "
VA

T

Figure 7.
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1N5908

CLIPPER BIDIRECTIONAL DEVICES

1. Clipper-bidirectional devices are availablein the 3. The IN6267A through IN6303A series are JEDEC
1.5KEXXA series and are designated with a“ CA” registered devices and the registration does not include
suffix; for example, 1.5KE18CA. Contact your nearest a“CA” suffix. To order clipper-bidirectional devices
ON Semiconductor representative. one must add CA to the 1.5KE devicetitle.

2. Clipper-bidirectional part numbers are tested in both
directionsto electrical parametersin preceeding table
(except for VE which does not apply).
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1N6373 - 1N6381 Series

(ICTE-5 - ICTE-36,

MPTE-5 - MPTE-45)

1500 Watt Peak Power

Mosorb(l] Zener Transient
Voltage Suppressors

Unidirectional*

Mosorb devices are designed to protect voltage sensitive

[o,
Cathode

components from high voltage, high—energy transients. They have

excellent clamping capability, high surge capability, low zener

impedance and fast response time. These devices are

ON Semiconductor’s exclusive, cost-effective, highly reliable
Surmeti¢] axial leaded package and are ideally-suited for use in

communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many

other industrial/consumer applications, to protect CMOS, MOS and

Bipolar integrated circuits.

Specification Features:

* Working Peak Reverse \Voltage Range —5V to 45V

* Peak Power — 1500 Watts @ 1 ms
* ESD Rating of Class 3 (>16 KV) per Human Body Model
* Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < %A Above 10 V

* Response Time is Typically < 1 ns

Mechanical Characteristics:

CASE: Void-free, transfer-molded, thermosetting plastic
FINISH: All external surfaces are corrosion resistant and leads are

readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:

230°C, 1/16 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) Ppk 1500 Watts

@ T <25°C
Steady State Power Dissipation Pp 5.0 Watts

@ T < 75°C, Lead Length = 3/8"

Derated above T| = 75°C 20 mwW/°C
Thermal Resistance, Junction-to—Lead RoaL 20 °C/IW
Forward Surge Current (Note 2.) IEsm 200 Amps

@ Tp=25°C
Operating and Storage T3, Tstg —-65to °C

Temperature Range +175

*Please see 1N6382 — 1N6389 (ICTE-10C — ICTE-36C, MPTE-8C — MPTE-45C)

for Bidirectional Devices

[0 Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 0
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AXIAL LEAD
CASE 41A
PLASTIC

L
MPTE

63xx
YYWW

L
ICTE :l

YYWW

L = Assembly Location
MPTE—xx = ON Device Code
ICTE—xx = ON Device Code
1N63xx = JEDEC Device Code
YY = Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping
MPTE—xx Axial Lead 500 Units/Box
MPTE—xxRL4 Axial Lead | 1500/Tape & Reel
ICTE—xx Axial Lead 500 Units/Box
ICTE—xxRL4 Axial Lead | 1500/Tape & Reel
1N63xx Axial Lead 500 Units/Box
1N63xxRL4 Axial Lead | 1500/Tape & Reel
NOTES:

1. Nonrepetitive current pulse per Figure 5 and der-
ated above Tp = 25°C per Figure 2.

2. 1/2 sine wave (or equivalent square wave), PW =
8.3 ms, duty cycle = 4 pulses per minute maxi-

mum.

Publication Order Number:
1N6373/D




1N6373 — 1N6381 Series (ICTE-5 — ICTE-36, MPTE-5 — MPTE-45)

ELECTRICAL CHARACTERISTICS (Ta =25°C unless
otherwise noted, Vg = 3.5V Max. @ Ir (Note 3.) = 100 A)

I
Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current \
Ve Clamping Voltage @ lpp }
Vrwm | Working Peak Reverse Voltage Vc VBr VRwM \ Y
IR Maximum Reverse Leakage Current @ Vrwm I$ F
VBR Breakdown Voltage @ I
IT Test Current
®OVpR Maximum Temperature VariatonofVgg | | §+———— Ipp
I Forward Current
Vg Forward Voltage @ I
Uni-Directional TVS
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 3.5V Max. @ I (Note 3.) = 100 A)
Breakdown Voltage Ve @ lpp (Note 6.) | V¢ (Volts) (Note 6.)
JEDEC Vewm | IR @ )
. Note 4.) | V V Note 5.) (Volts I V I
Device Device ( ) | VRwm Br ( (Volts) | @ It c PP @lop= | @lpp= OVgr
(ON Device) Marking (Volts) (HA) Min Nom | Max | (mA) | (Volts) (A) 1A 10A (mV/°C)
1N6373 1N6373
(MPTE-5) MPTE-5 5.0 300 6.0 - — 1.0 9.4 160 7.1 7.5 4.0
1N6374 1N6374
(MPTE-8) MPTE-8 8.0 25 9.4 - — 1.0 15 100 11.3 11.5 8.0
1IN6375 1N6375
(MPTE-10) MPTE-10 10 2.0 11.7 - — 1.0 16.7 90 13.7 14.1 12
1N6376 1N6376
(MPTE-12) MPTE-12 12 2.0 14.1 - — 1.0 21.2 70 16.1 16.5 14
1IN6377 1IN6377
(MPTE-15) MPTE-15 15 2.0 17.6 - — 1.0 25 60 20.1 20.6 18
1N6378 1N6378
(MPTE-18) MPTE-18 18 2.0 21.2 - — 1.0 30 50 24.2 25.2 21
1IN6379 1IN6379
(MPTE-22) MPTE-22 22 2.0 25.9 - - 1.0 375 40 29.8 32 26
1N6380 1N6380
(MPTE-36) MPTE-36 36 2.0 42.4 - - 1.0 65.2 23 50.6 54.3 50
1IN6381 1IN6381
(MPTE-45) MPTE-45 45 2.0 52.9 - - 1.0 78.9 19 63.3 70 60
ICTE-5 ICTE-5 5.0 300 6.0 - - 1.0 9.4 160 7.1 7.5 4.0
ICTE-10 ICTE-10 10 2.0 11.7 - - 1.0 16.7 90 13.7 14.1 8.0
ICTE-12 ICTE-12 12 2.0 14.1 - — 1.0 21.2 70 16.1 16.5 12
ICTE-15 ICTE-15 15 2.0 17.6 - - 1.0 25 60 20.1 20.6 14
ICTE-18 ICTE-18 18 2.0 21.2 - - 1.0 30 50 24.2 25.2 18
ICTE-22 ICTE-22 22 2.0 25.9 - — 1.0 375 40 29.8 32 21
ICTE-36 ICTE-36 36 2.0 42.4 - — 1.0 65.2 23 50.6 54.3 26
NOTES:

3. Square waveform, PW = 8.3 ms, Non-repetitive duty cycle.
4. A transient suppressor is normally selected according to the maximum working peak reverse voltage (Vrwwm), Which should be equal to

or greater than the dc or continuous peak operating voltage level.
5. Vggr Measured at pulse test current Iy at an ambient temperature of 25°C and minimum voltage in Vgg is to be controlled.
6. Surge current waveform per Figure 5 and derate per Figures 1 and 2.

http://onsemi.com

84




100

Ppk, PEAK POWER (kW)

Pp, STEADY STATE POWER DISSIPATION (WATTS)

—_
o

1N6373 — 1N6381 Series (ICTE-5 — ICTE-36, MPTE-5 — MPTE-45)

T T T T T TTTI0]
N NONREPETITIVE 1l &
PULSE WAVEFORM 1| s 9
SHOWN IN FIGURE 5 {1 <<
Z®
N 2= 100
N =g
< C
N 55 \\
ao 80 \
o
&S N
N S o 60 \
N o w
AN v = \
AN S8 40 N
N = x AN
Ll 20 N
N o
\\ 0
01ps 1ps 10 ps 100 ps 1ms 10 ms 0 25 50 75 100 125 150 175 200
t, PULSE WIDTH Ta, AMBIENT TEMPERATURE (°C)
Figure 1. Pulse Rating Curve Figure 2. Pulse Derating Curve
1N6373, ICTE-5, MPTE-5,
through
1N6389, ICTE-45, C, MPTE-45, C
10,000 N P
N MEASURED @
" ZERO BIAS
N
1000 N
[T
= — \,
& [~ MEASURED @ Vgyy
=
=
Q
< 100
<<
[&]
(&)
10
1 10 100 1000
Vgr, BREAKDOWN VOLTAGE (VOLTS)
Figure 3. Capacitance versus Breakdown Voltage
T T T
| | T T T T T
\/ — T T PULSE WIDTH (tp) IS DEFINED AS
., —> [«— t<10us THAT POINT WHERE THE PEAK -
%{ 38" _| | | CURRENT DECAYS TO 50% OF lpp. -
1 PEAK VALUE - Ipp
/\3/8" g 0K
wo [\
=]
N < |
N\ = HALF VALUE - —-
\\ £ 50
N AN
N tp—" \\\
0 -
0 25 50 75 100 125 150 175 200 0 1 2 3 4
Ty, LEAD TEMPERATURE (°C) {, TIME (ms)

Figure 4. Steady State Power Derating

http://onsemi.com

85

Figure 5. Pulse Waveform



IT, TEST CURRENT (AMPS)

1000
50

o

200
100
50
20
10

1N6373 — 1N6381 Series (ICTE-5 — ICTE-36, MPTE-5 — MPTE-45)

1N6373, ICTE-5, MPTE-5, 1.5KE6.8CA
through through
1N6389, ICTE-45, C, MPTE-45, C 1.5KE200CA
1 f 1000 E—F—F—F - —
E T, =25°C —, VBR(MI11\3 \=, |6|0 to 11.7 V1|: sooF T, =25°C VBrnom)s 68 1o 1230\(/ —
- tp=10ps — — 21I2IV 424V - tp=10ps /,/ — = YAV — 43V—]
A | : = D ¥ '
Z - B 200 P - 75V]
Z 7 Z - Y - - i
g Z ~ & 50 = 7 - —
o /| /7 i 7 | A
pd v 5 /1 A1/ P p4Rp I
AR 4 7 o WP T Tr 7 y.d 180 V]
/ A pd 5 J A / pdAay !
7 7 w10 22 ¢ 7= 120 V=,
7 = S p 7 7 7
o P - y.d y.d v
.4 2 A /
y.d Y .
pd 12 A
03 05 07 1 2 3 5 7 10 20 30 03 05 07 1 2 3 5 7 10 20 30

AVgg, INSTANTANEOUS INCREASE IN Vg ABOVE Vgaon) (VOLTS)

DERATING FACTOR

0.3
0.2

0.1

0.07
0.05

0.03
0.02

0.01
01 02

Figure 6. Dynamic Impedance

0.7 S
N

0.5

/
/

PULSE WIDTH

10 ms

10 us
\lllul

/

100 ps

0.5

1 2 5 10
D, DUTY CYCLE (%)

20

50

Figure 7. Typical Derating Factor for Duty Cycle

http://onsemi.com
86

100

AVgg, INSTANTANEOUS INCREASE IN Vg ABOVE Vgaon) (VOLTS)



1N6373 — 1N6381 Series (ICTE-5 — ICTE-36, MPTE-5 — MPTE-45)

APPLICATION NOTES

RESPONSE TIME circuit layout, minimum lead lengths and placing the
In most applications, the transient suppressor device issuppressor device as close as possible to the equipment or
placed in parallel with the equipment or component to be components to be protected will minimize this overshoot.
protected. In this situation, there is a time delay associated Some input impedance represented pyiZessential to
with the capacitance of the device and an overshootPrevent overstress of the protection device. This impedance
condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit
the inductance of the connection method. The capacitanceoperation.
effect is of minor importance in the parallel protection DUTY CYCLE DERATING
scheme because it only produces a time delay in the The data of Figure 1 applies for non-repetitive conditions
transitionfrom the operating voltage to the clamp voltage as and at a lead temperature of @51f the duty cycle increases,
shown in Figure 8. the peak power must be reduced as indicated by the curves
The inductive effects in the device are due to actual of Figure 7. Average power must be derated as the lead or
turn-on time (time required for the device to go from zero ambient temperature rises abov€@5The average power
current to full current) and lead inductance. This inductive derating curve normally given on data sheets may be
effect produces an overshoot in the voltage across thenormalized and used for this purpose.
equipment or component being protected as shown in At first glance the derating curves of Figure 7 appear to be
Figure 9. Minimizing this overshootv&ry importantinthe  in error as the 10 ms pulse has a higher derating factor than
application, since the main purpose for adding a transientthe 10us pulse. However, when the derating factor for a
suppressor is to clamp voltage spikes. These devices havgivenpulse of Figure 7 is multiplied by the peak power value
excellent response time, typically in the picosecond rangeof Figure 1 for the same pulse, the results follow the
and negligible inductance. However, external inductive expected trend.
effects could produce unacceptable overshoot. Proper

TYPICAL PROTECTION CIRCUIT

O Zin 4
Vin 7% LOAD v
(o, * Y
OVERSHOOT DUE TO Vin (TRANSIENT)
v Vi (TRANSIENT) v| INDUCTIVE EFFECTS

| "
Vi

[N

tp = TIME DELAY DUE TO CAPACITIVE EFFECT

t t

Figure 8. Figure 9.
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1N6382 - 1N6389 Series
(ICTE-10C - ICTE-36C,
MPTE-8C - MPTE-45C)

1500 Watt Peak Power
Mosorb(l] Zener Transient
Voltage Suppressors

Bidirectional*

Mosorb devices are designed to protect voltage sensitive
components from high voltage, high—energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. These devices are
ON Semiconductor’s exclusive, cost-effective, highly reliable
Surmeti¢] axial leaded package and are ideally-suited for use in
communication systems, numerical controls, process controls,
medical equipment, business machines, power supplies and many
other industrial/consumer applications, to protect CMOS, MOS and
Bipolar integrated circuits.

Specification Features:

* Working Peak Reverse \Voltage Range —8 V to 45V

* Peak Power — 1500 Watts @ 1 ms

* ESD Rating of Class 3 (>16 KV) per Human Body Model
* Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < %A Above 10 V

* Response Time is Typically <1 ns

Mechanical Characteristics:

CASE: Void-free, transfer-molded, thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
230(°C, 1/186 from the case for 10 seconds

POLARITY: Cathode band does not imply polarity

MOUNTING POSITION: Any

MAXIMUM RATINGS

ON Semiconductor™

http://onsemi.com

AXIAL LEAD
CASE 41A
PLASTIC

MPTE
—xxC

63xx
YYWW

L

ICTE
—XxxC
YYWW

L]

]

L = Assembly Location

MPTE—xxC = ON Device Code
ICTE—xxC = ON Device Code
1N63xx = JEDEC Device Code

YY = Year
WW = Work Week

- - ORDERING INFORMATION
Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) Pok 1500 Watts Device Package Shipping
@T =25C MPTE-xxC Axial Lead | 500 Units/Box
Steady State Power Dissipation Pp 5.0 Watts MPTE—xxCRL4 | Axi
— al Lead | 1500/Tape & Reel
@ T, < 75°C, Lead Length = 3/8" X X P
Derated above Ty =75°C 20 mwW/°C ICTE-xxC Axial Lead | 500 Units/Box
Thermal Resistance, Junction-to—Lead RoaL 20 °C/IW ICTE—xxCRL4 Axial Lead | 1500/Tape & Reel
Operating and Storage T3, Tstg —-65to °C
Temperature Range +175 1INB3xx Axial Lead 500 Units/Box
1. Nonrepetitive current pulse per Figure 4 and derated above Tp = 25°C 1N63xxRL4 Axial Lead | 1500/Tape & Reel

per Figure 2.

*Please see 1N6373 — 1N6381 (ICTE-5 — ICTE-36, MPTE-5 — MPTE-45)
for Unidirectional Devices

0 Semiconductor Components Industries, LLC, 2001 88
May, 2001 — Rev. 0

Publication Order Number:
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1N6382 — 1N6389 Series (ICTE-10C - ICTE-36C, MPTE-8C — MPTE—45C)

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp

Vrwm | Working Peak Reverse Voltage |$ Vrwm VBR Ve

IR Maximum Reverse Leakage Current @ Vrwwm
VgR Breakdown Voltage @ It

It Test Current lpp
®VRRr Maximum Temperature Variation of Vpg Bi-Directional TVS

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Breakdown Voltage Ve @ Ipp (Note 4.) | V¢ (Volts) (Note 4.)
JEDEC VrRwM lr@
. Note 2.) |V, V| Note 3.) (Volts [ V |
Device Device L ) | VrRwm | VBr ( ) (Volts) | @ Iy c PP @ Ipp @ Ipp OVpr
(ON Device) Marking (Volts) (uA) Min Nom | Max | (mA) (Volts) (A) =1A =10A [(mV/°C)
1N6382 1N6382
(MPTE-8C) MPTE-8C 8.0 25 9.4 - - 1.0 15 100 11.3 11.5 8.0
1N6383 1N6383
(MPTE-10C) | MPTE-10C 10 2.0 11.7 - - 1.0 16.7 90 13.7 14.1 12
1N6384 1N6384
(MPTE-12C) | MPTE-12C 12 2.0 14.1 - - 1.0 21.2 70 16.1 16.5 14
1N6385 1N6385
(MPTE-15C) | MPTE-15C 15 2.0 17.6 - - 1.0 25 60 20.1 20.6 18
1N6386 1N6386
(MPTE-18C) | MPTE-18C 18 2.0 21.2 - - 1.0 30 50 24.2 25.2 21
1N6387 1N6387
(MPTE-22C) | MPTE-22C 22 2.0 25.9 - - 1.0 37.5 40 29.8 32 26
1N6388 1N6388
(MPTE-36C) | MPTE-36C 36 2.0 42.4 - - 1.0 65.2 23 50.6 54.3 50
1N6389 1N6389
(MPTE-45C) | MPTE-45C 45 2.0 52.9 - - 1.0 78.9 19 63.3 70 60
ICTE-10C ICTE-10C 10 2.0 11.7 — - 1.0 16.7 90 13.7 14.1 8.0
ICTE-12C ICTE-12C 12 2.0 14.1 — - 1.0 21.2 70 16.1 16.5 12
ICTE-15C ICTE-15C 15 2.0 17.6 — - 1.0 25 60 20.1 20.6 14
ICTE-18C ICTE-18C 18 2.0 21.2 — - 1.0 30 50 24.2 25.2 18
ICTE-22C ICTE-22C 22 2.0 25.9 — - 1.0 37.5 40 29.8 32 21
ICTE-36C ICTE-36C 36 2.0 42.4 — - 1.0 65.2 23 50.6 54.3 26
NOTES:

2. Atransient suppressor is normally selected according to the maximum working peak reverse voltage (Vrwm), which should be equal to
or greater than the dc or continuous peak operating voltage level.

3. Vggr measured at pulse test current It at an ambient temperature of 25°C and minimum voltage in VgR is to be controlled.

4. Surge current waveform per Figure 4 and derate per Figures 1 and 2.
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89




100

Ppk, PEAK POWER (kW)

Pp, STEADY STATE POWER DISSIPATION (WATTS)

10

1N6382 — 1N6389 Series (ICTE-10C - ICTE-36C, MPTE-8C — MPTE—45C)

Figure 3. Steady State Power Derating

Figure 4. Pulse Waveform
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IT, TEST CURRENT (AMPS)

1N6382 — 1N6389 Series (ICTE-10C - ICTE-36C, MPTE-8C — MPTE—45C)
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1N6382 — 1N6389 Series (ICTE-10C - ICTE-36C, MPTE-8C — MPTE—45C)

APPLICATION NOTES

RESPONSE TIME circuit layout, minimum lead lengths and placing the
In most applications, the transient suppressor device issuppressor device as close as possible to the equipment or
placed in parallel with the equipment or component to be components to be protected will minimize this overshoot.
protected. In this situation, there is a time delay associated Some input impedance represented pyiZessential to
with the capacitance of the device and an overshootPrevent overstress of the protection device. This impedance
condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit
the inductance of the connection method. The capacitanceoperation.
effect is of minor importance in the parallel protection DUTY CYCLE DERATING
scheme because it only produces a time delay in the The data of Figure 1 applies for non-repetitive conditions
transitionfrom the operating voltage to the clamp voltage as and at a lead temperature of @51f the duty cycle increases,
shown in Figure 7. the peak power must be reduced as indicated by the curves
The inductive effects in the device are due to actual of Figure 6. Average power must be derated as the lead or
turn-on time (time required for the device to go from zero ambient temperature rises abov€@5The average power
current to full current) and lead inductance. This inductive derating curve normally given on data sheets may be
effect produces an overshoot in the voltage across thenormalized and used for this purpose.
equipment or component being protected as shown in At first glance the derating curves of Figure 6 appear to be
Figure 8. Minimizing this overshootv&ry importantin the  in error as the 10 ms pulse has a higher derating factor than
application, since the main purpose for adding a transientthe 10us pulse. However, when the derating factor for a
suppressor is to clamp voltage spikes. These devices havgivenpulse of Figure 6 is multiplied by the peak power value
excellent response time, typically in the picosecond rangeof Figure 1 for the same pulse, the results follow the
and negligible inductance. However, external inductive expected trend.
effects could produce unacceptable overshoot. Proper

TYPICAL PROTECTION CIRCUIT

O— Zi \ 4
Vin 7% LOAD v
(o, * Y

Vin (TRANSIENT)
OVERSHOOT DUE TO

v _—Vin (TRANSIENT) V| INDUCTIVE EFFECTS

¢ .

I

tp = TIME DELAY DUE TO CAPACITIVE EFFECT

t t

Figure 7. Figure 8.
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CHAPTER 4
Transient Voltage Suppressors —
Surface Mounted Data Sheets
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1PMT5.0AT3 Series

Zener Transient
Voltage Suppressor
POWERMITE" Package

The 1PMT5.0AT3 Series is designed to protect voltage sensitive ON Semiconductor™

components from high voltage, high energy transients. Excellent
clamping capability, high surge capability, low zener impedance and
fast response time. The advanced packaging technique provides for a

http://onsemi.com

highly efficient micro miniature, space saving surface mount withits ~PLASTIC SURFACE MOUNT
unique heat sink design. The POWERMITE has the same thermal ZENER OVERVOLTAGE
performance as the SMA while being 50% smaller in footprint area, TRANSIENT SUPPRESSOR

5—-58 VOLTS
phones, portable devices, business machines, power supplies and 175 WATT PEAK POWER

and delivering one of the lowest height profiles (1.1 mm) in the
industry. Because of its small size, it is ideal for use in cellular

many other industrial/consumer applications.

Specification Features:

* Stand-off Voltage: 5 — 58 \Volts 10 k O 2
* Peak Power — 175 Watts @ 1 ms 1: CATHODE

* Maximum Clamp Voltage @ Peak Pulse Current 2: ANODE

* Low Leakage

* Response Time is Typically <1 ns

* ESD Rating of Class 3 (> 16 kV) per Human Body Model 1 0

* Low Profile — Maximum Height of 1.1 mm N&

¢ |ntegral Heat Sink/Locking Tabs 9

¢ Full Metallic Bottom Eliminates Flux Entrapment

» Small Footprint — Footprint Area of 8.45 Mm PgXVSESQAgE

* Supplied in 12 mm Tape and Reel — 12,000 Units per Reel PLASTIC

* POWERMITE is JEDEC Registered as DO-216AA

¢ Cathode Indicated by Polarity Band MARKING DIAGRAM
Mechanical Characteristics: D

CASE: Void-free, transfer-molded, thermosetting plastic 1 I: moc [T
FINISH: All external surfaces are corrosion resistant and leads are CATHODE ANODE

readily solderable

Mxx = Specific Device Code
MOUNTING POSITION: Any XX =5_58
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES: (See Table Next Page)
260°C for 10 Seconds D = Date Code
ORDERING INFORMATION
Device Package Shipping
1PMTxxAT3 | POWERMITE | 12,000/Tape & Reel
LEAD ORIENTATION IN TAPE:
Cathode (Short) Lead to Sprocket Holes
0 Semiconductor Components Industries, LLC, 2001 94 Publication Order Number:

May, 2001 — Rev. 4
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1PMT5.0AT3 Series

MAXIMUM RATINGS

Rating Symbol Value Unit
Maximum Ppy Dissipation @ Tp = 25°C, (PW-10/1000 us) (Note 1.) Ppk 175 w
Maximum Ppy Dissipation @ Tp = 25°C, (PW-8/20 us) (Note 1.) Ppk 1000 W
DC Power Dissipation @ T = 25°C (Note 2.) Pp 500 mw
Derate above 25°C 4.0 mw/°C
Thermal Resistance from Junction to Ambient Rgia 248 °C/W
Thermal Resistance from Junction to Lead (Anode) Rojanode 35 °C/W
Maximum DC Power Dissipation (Note 3.) Pp 3.2 W
Thermal Resistance from Junction to Tab (Cathode) Rgjcathode 23 °C/W
Operating and Storage Temperature Range T3, Tstg —55 to +150 °C

1. Non-repetitive current pulse at Ty = 25°C.
2. Mounted with recommended minimum pad size, DC board FR—4.

3. At Tab (Cathode) temperature, Tiq, = 75°C I
ELECTRICAL CHARACTERISTICS (T = 25°C unless | +
otherwise noted, Vg = 3.5V Max. @ I (Note 4.) = 35 A) F
Symbol Parameter ‘
Ipp Maximum Reverse Peak Pulse Current \
Ve Clamping Voltage @ lpp Ve Ver VRwm } v
VrRwm | Working Peak Reverse Voltage | T T I$ VE
IR Maximum Reverse Leakage Current @ Vrwwm |
VgR Breakdown Voltage @ It }
IT Test Current
______ Ipp
I Forward Current
VE Forward Voltage @ I Uni-Directional TVS
ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted, Vg = 1.25 Volts @ 200 mA)
VRwM Vgr @ It (V) (Note 6.) It IR@Vrwm [ Vc @ lpp Ipp (A)
Device Marking (Note 5.) Min Nom Max (mA) (nA) ) (Note 7.)
1PMT5.0AT3 MKE 5.0 6.4 6.7 7.0 10 800 9.2 19
1PMT7.0AT3 MKM 7.0 7.78 8.2 8.6 10 500 12 14.6
1PMT12AT3 MLE 12 13.3 14.0 14.7 1.0 5.0 19.9 8.8
1PMT16AT3 MLP 16 17.8 18.75 19.7 1.0 5.0 26 7.0
1PMT18AT3 MLT 18 20.0 21.0 22.1 1.0 5.0 29.2 6.0
1PMT22AT3 MLX 22 24.4 25.6 26.9 1.0 5.0 355 4.9
1PMT24AT3 MLZ 24 26.7 28.1 29.5 1.0 5.0 38.9 4.5
1PMT26AT3 MME 26 28.9 30.4 31.9 1.0 5.0 42.1 4.2
1PMT28AT3 MMG 28 31.1 32.8 34.4 1.0 5.0 45.4 3.9
1PMT30AT3 MMK 30 33.3 35.1 36.8 1.0 5.0 48.4 3.6
1PMT33AT3 MMM 33 36.7 38.7 40.6 1.0 5.0 53.3 3.3
1PMT36AT3 MMP 36 40.0 42.1 44.2 1.0 5.0 58.1 3.0
1PMT40AT3 MMR 40 44.4 46.8 49.1 1.0 5.0 64.5 2.7
1PMT48AT3 MMX 48 53.3 56.1 58.9 1.0 5.0 77.4 2.3
1PMT51AT3 MMZ 51 56.7 59.7 62.7 1.0 5.0 82.4 2.1
1PMTS58AT3 MNG 58 64.4 67.8 71.2 1.0 5.0 93.6 1.9

4. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.

5. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or greater
than the DC or continuous peak operating voltage level.

6. Vgr measured at pulse test current Iy at ambient temperature of 25°C.

7. Surge current waveform per Figure 2 and derate per Figure 4.
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1PMT5.0AT3 Series

TYPICAL PROTECTION CIRCUIT
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Figure 3. 8 X 20 ps Pulse Waveform
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1PMT5.0AT3 Series
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1SMAS5.0AT3 Series

400 Watt Peak Power Zener
Transient Voltage Suppressors

Unidirectional*

The SMA series is designed to protect voltage sensitive ON Semiconductor™
components from high voltage, high energy transients. They have . )
excellent clamping capability, high surge capability, low zener http:/fonsemi.com

impedance and fast response time. The SMA series is supplied in
ON Semiconductor’s exclusive, cost-effective, highly reliable ~ PLASTIC SURFACE MOUNT
Surmetic” package and is ideally suited for use in communication ZENER OVERVOLTAGE
systems, automotive, numerical controls, process controls, medical

equipment, business machines, power supplies and many other TRANSIENT SUPPRESSORS

industrial/consumer applications. 5.0-78 VOLTS

Specification Features: 400 WATTS PEAK POWER

* Working Peak Reverse \Woltage Range — 5.0 Vto 78 V

¢ Standard Zener Breakdown Voltage Range — 6.7 V t0 91.25 V N

* Peak Power — 400 Watts @ 1 ms ° K‘ °©
CATHODE ANODE

¢ ESD Rating of Class 3 (> 16 KV) per Human Body Model
* Response Time is Typically <1 ns

¢ Flat Handling Surface for Accurate Placement =
¢ Package Design for Top Slide or Bottom Circuit Board Mounting

* Low Profile Package

SMA
Mechanical Characteristics: CASE 403B
CASE: Void-free, transfer-molded plastic PLASTIC
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable MARKING DIAGRAM
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES:
260°C for 10 Seconds
POLARITY: Cathode indicated by molded polarity notch or polarity I:D XX
LLYWW
band
MOUNTING POSITION: Any
XX = Specific Device Code
(See Table on Page 100)
MAXIMUM RATINGS LL = Assembly Location
Please See the Table on the Following Page Y = Year
WW = Work Week

ORDERING INFORMATION

Device T Package Shipping

1SMAXXAT3 SMA 5000/Tape & Reel

*Please see 1SMA10CAT3 to 1SMA78CATS3 for
Bidirectional devices.

1TThe “T3" suffix refers to a 13 inch reel.

0 Semiconductor Components Industries, LLC, 2001 98 Publication Order Number:
May, 2001 — Rev. 4 1SMAS.0AT3/D



1SMAKL.0AT3 Series

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) @ T, = 25°C, Pulse Width =1 ms Ppk 400 w
DC Power Dissipation @ T = 75°C Pp 15 W

Measured Zero Lead Length (Note 2.)

Derate Above 75°C 20 mw/°C
Thermal Resistance from Junction to Lead RgiL 50 °C/IW
DC Power Dissipation (Note 3.) @ Tp = 25°C Pp 0.5 W

Derate Above 25°C 4.0 mw/°C
Thermal Resistance from Junction to Ambient Roia 250 °C/W
Forward Surge Current (Note 4.) @ Tp = 25°C IEsm 40 A
Operating and Storage Temperature Range T3 Tstg —65 to +150 °C

1. 10 X 1000 us, non-repetitive
2. 1" square copper pad, FR—4 board
3. FR—4 board, using ON Semiconductor minimum recommended footprint, as shown in 403B case outline dimensions spec.
4. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.
ELECTRICAL CHARACTERISTICS “|
(Ta = 25°C unless otherwise noted, Vg = 3.5 V Max. @ L
Ir = 30 A for all types) (Note 5.) I
Symbol Parameter ‘
Ipp Maximum Reverse Peak Pulse Current \
. \
Ve Clamping Voltage @ lpp Ve Ver VRwm ‘ v
Vrwm | Working Peak Reverse Voltage } — IR Ve
T
IR Maximum Reverse Leakage Current @ Vrwwm \
VBR Breakdown Voltage @ I }
IT Test Current
______ lpp
IE Forward Current
VF Forward Voltage @ Ir Uni-Directional TVS

5. 1/2 sine wave or equivalent, PW = 8.3 ms, non-repetitive
duty cycle.
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1SMAKL.0AT3 Series

ELECTRICAL CHARACTERISTICS

Breakdown Voltage Ve @ Ipp (Note 8.)
VrRwM
. V| \ol N 7. | V |
Device (Note 6.) IR @ VrwM BR (Volts) (Note 7.) @l c PP
Device Marking Volts HA Min Nom Max mA Volts Amps
1SMAS.0AT3 QE 5.0 400 6.4 6.7 7.0 10 9.2 435
1SMAG6.0AT3 QG 6.0 400 6.67 7.02 7.37 10 10.3 38.8
1SMAG6.5AT3 QK 6.5 250 7.22 7.6 7.98 10 11.2 35.7
1SMA7.0AT3 QM 7.0 250 7.78 8.19 8.6 10 12.0 33.3
1SMA7.5AT3 QP 7.5 50 8.33 8.77 9.21 1 12.9 31.0
1SMAB8.0AT3 QR 8.0 25 8.89 9.36 9.83 1 13.6 29.4
1SMA8.5AT3 QT 8.5 5.0 9.44 9.92 104 1 14.4 27.8
1SMA9.0AT3 Qv 9.0 2.5 10 10.55 11.1 1 15.4 26.0
1SMA10AT3 QX 10 2.5 11.1 11.7 12.3 1 17.0 23.5
1SMA11AT3 Qz 11 2.5 12.2 12.85 135 1 18.2 22.0
1SMA12AT3 RE 12 25 13.3 14.0 14.7 1 19.9 20.1
1SMA13AT3 RG 13 2.5 14.4 15.15 15.9 1 21.5 18.6
1SMA14AT3 RK 14 2.5 15.6 16.4 17.2 1 23.2 17.2
1SMA15AT3 RM 15 2.5 16.7 17.6 18.5 1 24.4 16.4
1SMA16AT3 RP 16 2.5 17.8 18.75 19.7 1 26.0 15.4
1SMA17AT3 RR 17 2.5 18.9 19.9 20.9 1 27.6 14.5
1SMA18AT3 RT 18 25 20 21.05 22.1 1 29.2 13.7
1SMA20AT3 RV 20 2.5 22.2 23.35 24.5 1 324 12.3
1SMA22AT3 RX 22 2.5 24.4 25.65 26.9 1 35.5 11.3
1SMA24AT3 RZ 24 2.5 26.7 28.1 29.5 1 38.9 10.3
1SMA26AT3 SE 26 2.5 28.9 30.4 31.9 1 42.1 9.5
1SMA28AT3 SG 28 2.5 311 32.75 34.4 1 45.4 8.8
1SMA30AT3 SK 30 2.5 33.3 35.05 36.8 1 48.4 8.3
1SMA33AT3 SM 33 2.5 36.7 38.65 40.6 1 53.3 7.5
1SMA36AT3 SP 36 2.5 40 42.1 44.2 1 58.1 6.9
1SMA40AT3 SR 40 2.5 44.4 46.75 49.1 1 64.5 6.2
1SMA43AT3 ST 43 2.5 47.8 50.3 52.8 1 69.4 5.8
1SMA45AT3 SV 45 2.5 50 52.65 55.3 1 72.2 55
1SMA48AT3 SX 48 2.5 53.3 56.1 58.9 1 77.4 5.2
1SMAS51AT3 Sz 51 2.5 56.7 59.7 62.7 1 82.4 4.9
1SMAB54AT3 TE 54 2.5 60 63.15 66.3 1 87.1 4.6
1SMABS8AT3 TG 58 2.5 64.4 67.8 71.5 1 93.6 4.3
1SMAG0AT3 TK 60 25 66.7 70.2 73.7 1 96.8 4.1
1SMAB4AT3 ™ 64 25 71.1 74.85 78.6 1 103 3.9
1SMA70AT3 TP 70 2.5 77.8 81.9 86.0 1 113 35
1SMA75AT3 TR 75 2.5 83.3 87.7 92.1 1 121 3.3
1SMA78AT3 TS 78 25 86.7 91.25 95.8 1 126 3.2

6. A transient suppressor is normally selected according to the working peak reverse voltage (Vrwwm), Which should be equal to or greater than
the DC or continuous peak operating voltage level

7. Vgr Mmeasured at pulse test current It at an ambient temperature of 25°C

8. Surge current waveform per Figure 2 and derate per Figure 3
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1SMA10CAT3 Series

400 Watt Peak Power Zener
Transient Voltage Suppressors

Bidirectional*

The SMA series is designed to protect voltage sensitive ON Semiconductor™
components from high voltage, high energy transients. They have . )
excellent clamping capability, high surge capability, low zener http://onsemi.com

impedance and fast response time. The SMA series is supplied in

ON Semiconductor’s exclusive, cost-effective, highly reliable ~ PLASTIC SURFACE MOUNT
Surmetic” package and is ideally suited for use in communication ZENER OVERVOLTAGE
systems, automotive, numerical controls, process controls, medical

equipment, business machines, power supplies and many other TRANSIENT SUPPRESSORS
industrial/consumer applications. 10-78 VOLTS Vgr

Specification Features: 400 WATTS PEAK POWER
* Working Peak Reverse \oltage Range — 10 V to 78 V

¢ Standard Zener Breakdown Voltage Range — 11.7 Vt0 91.3 V

* Peak Power — 400 Watts @ 1 ms ° H °

¢ ESD Rating of Class 3 (> 16 KV) per Human Body Model

* Response Time is Typically <1 ns

¢ Flat Handling Surface for Accurate Placement =

¢ Package Design for Top Slide or Bottom Circuit Board Mounting @

* Low Profile Package

SMA
Mechanical Characteristics: CASE 403B
CASE: Void-free, transfer-molded plastic PLASTIC
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable MARKING DIAGRAM

MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES:
260°C for 10 Seconds

POLARITY: Cathode polarity notch does not indicate polarity I:D xxC

MOUNTING POSITION: Any LYWW

MAXIMUM RATINGS

- - xxC = Specific Device Code
Rating Symbol | Value Unit (See Table Next Page)
Peak Power Dissipation (Note 1.) Ppk 400 w LL = Assembly Location
@ T = 25°C, Pulse Width = 1 ms Y = Year
Ww = Work Week
DC Power Dissipation @ T = 75°C Pp 15 W
Measured Zero Lead Length (Note 2.)
Derate Above 75°C 20 mwW/°C ORDERING INFORMATION
Thermal Resistance from Junction to Lead RojL 50 °CIW n
— Device Package Shippin
DC Power Dissipation (Note 3.) @ Tp = 25°C Pp 0.5 W 9 PPIng
Derate Above 25°C 1SMAXXCAT3 SMA 5000/Tape & Reel
Thermal Resistance from Junction 4.0 mw/°C
to Ambient Roia 250 °CIW
Operating and Storage Ty, Tsig | 6510 °C tThe “T3" suffix refers to a 13 inch reel.
Temperature Range +150
1. 10 X 1000 ps, non-repetitive
2. 1" square copper pad, FR-4 board
3. FR—4 board, using ON Semiconductor minimum recommended footprint, as
shown in 403B case outline dimensions spec.
*Please see 1ISMA5.0AT3 to 1SMA78AT3 for Unidirectional devices.
0 Semiconductor Components Industries, LLC, 2001 102 Publication Order Number:
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1SMA10CAT3 Series

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp

VRwM Working Peak Reverse Voltage

IR Maximum Reverse Leakage Current @ Vrwwm
VgR Breakdown Voltage @ It
IT Test Current

Bi—Directional TVS

ELECTRICAL CHARACTERISTICS

Breakdown Voltage Ve @ Ipp (Note 6.)
VrRwM
Device (Note 4.) IR @ VrRwMm VgRr (Volts) (Note 5.) @ It Ve Ipp
Device Marking Volts HA Min Nom Max mA Volts Amps
1SMA10CAT3 QXC 10 25 11.1 11.69 12.27 1.0 17.0 23.5
1SMA11CAT3 QzC 11 25 12.2 12.84 | 13.48 1.0 18.2 22.0
1SMA12CAT3 REC 12 25 13.3 14.00 14.70 1.0 19.9 20.1
1SMA13CAT3 RGC 13 25 14.4 15.16 15.92 1.0 215 18.6
1SMA14CAT3 RKC 14 25 15.6 16.42 17.24 1.0 23.2 17.2
1SMA15CAT3 RMC 15 25 16.7 17.58 18.46 1.0 24.4 16.4
1SMA16CAT3 RPC 16 25 17.8 18.74 19.67 1.0 26.0 15.4
1SMA17CAT3 RRC 17 25 18.9 19.90 20.89 1.0 27.6 14.5
1SMA18CAT3 RTC 18 25 20 21.06 | 22.11 1.0 29.2 13.7
1SMA20CAT3 RVC 20 25 222 23.37 | 24.54 1.0 324 12.3
1SMA22CAT3 RXC 22 25 24.4 25.69 | 26.97 1.0 35.5 11.3
1SMA24CAT3 RzC 24 25 26.7 28.11 | 29.51 1.0 38.9 10.3
1SMA26CAT3 SEC 26 2.5 28.9 30.42 31.94 1.0 42.1 9.5
1SMA28CAT3 SGC 28 2.5 311 32.74 34.37 1.0 45.4 8.8
1SMA30CAT3 SKC 30 25 333 35.06 | 36.81 1.0 48.4 8.3
1SMA33CAT3 SMC 33 25 36.7 38.63 | 40.56 1.0 53.3 7.5
1SMA36CAT3 SPC 36 25 40 42.11 44.21 1.0 58.1 6.9
1SMA40CAT3 SRC 40 25 44.4 46.74 49.07 1.0 64.5 6.2
1SMA43CAT3 STC 43 25 47.8 50.32 52.83 1.0 69.4 5.8
1SMA45CAT3 SvC 45 25 50 52.63 55.26 1.0 72.2 55
1SMA48CAT3 SXC 48 25 53.3 56.11 58.91 1.0 77.4 52
1SMA51CAT3 SZC 51 2.5 56.7 59.69 62.67 1.0 82.4 4.9
1SMA54CAT3 TEC 54 2.5 60 63.16 66.32 1.0 87.1 4.6
1SMA58CAT3 TGC 58 25 64.4 67.79 71.18 1.0 93.6 4.3
1SMAGOCAT3 TKC 60 25 66.7 70.21 73.72 1.0 96.8 4.1
1SMAG4CAT3 T™MC 64 25 71.1 74.84 78.58 1.0 103 3.9
1SMA70CAT3 TPC 70 25 77.8 81.90 85.99 1.0 113 3.5
1SMA75CAT3 TRC 75 25 83.3 87.69 92.07 1.0 121 3.3
1SMA78CAT3 TTC 78 25 86.7 91.27 95.83 1.0 126 3.2

4. A transient suppressor is normally selected according to the working peak reverse voltage (Vrwm), Which should be equal to or greater than
the DC or continuous peak operating voltage level

5. Vgr measured at pulse test current Iy at an ambient temperature of 25°C

6. Surge current waveform per Figure 2 and derate per Figure 3
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1SMB5.0AT3 Series

600 Watt Peak Power Zener
Transient Voltage Suppressors

Unidirectional*

The SMB series is designed to protect voltage sensitive ON Semiconductor™
components from high voltage, high energy transients. They have . )
excellent clamping capability, high surge capability, low zener http:/fonsemi.com

impedance and fast response time. The SMB series is supplied in

ON Semiconductor’s exclusive, cost-effective, highly reliable ~ PLASTIC SURFACE MOUNT
Surmeti¢] package and is ideally suited for use in communication ZENER OVERVOLTAGE
systems, automotive, numerical controls, process controls, medical

equipment, business machines, power supplies and many other TRANSIENT SUPPRESSORS

industrial/consumer applications. 5.0-170 VOLTS

Specification Features: 600 WATT PEAK POWER

* Working Peak Reverse \oltage Range — 5.0 Vto 170 V

¢ Standard Zener Breakdown Voltage Range — 6.7 V to 199 V N

* Peak Power — 600 Watts @ 1 ms ° N °
Cathode Anode

* ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < JIA Above 10 V

* UL 497B for Isolated Loop Circuit Protection @
* Response Time is Typically < 1 ns

Mechanical Characteristics: SMB
CASE: Void-free, transfer-molded, thermosetting plastic CSLS AES‘;?EA
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES: MARKING DIAGRAM
260°C for 10 Seconds ( 3\
LEADS: Modified L-Bend providing more contact area to bond pads I: YWwW :I
POLARITY: Cathode indicated by polarity band XX
MOUNTING POSITION: Any > .
Y = Year
WWwW = Work Week
MAXIMUM RATINGS XX = Specific Device Code

Please See the Table on the Following Page (See Table Page 107)

ORDERING INFORMATION

*Please see 1SMB10CAT3 to 1SMB78CATS3 for Bidirectional devices. Device T Package Shipping

1SMBXxxXAT3 SMB 2500/Tape & Reel

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

TThe “T3" suffix refers to a 13 inch reel.

0 Semiconductor Components Industries, LLC, 2001 105 Publication Order Number:
May, 2001 — Rev. 4 1SMB5.0AT3/D



1SMB5.0AT3 Series

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) @ T, = 25°C, Pulse Width =1 ms Ppk 600 w
DC Power Dissipation @ T = 75°C Pp 3.0 W

Measured Zero Lead Length (Note 2.)

Derate Above 75°C 40 mw/°C
Thermal Resistance from Junction to Lead RgiL 25 °C/IW
DC Power Dissipation (Note 3.) @ Tp = 25°C Pp 0.55 w

Derate Above 25°C 4.4 mw/°C
Thermal Resistance from Junction to Ambient Roia 226 °C/W
Forward Surge Current (Note 4.) @ Tp = 25°C IEsm 100 A
Operating and Storage Temperature Range T3 Tstg —65 to +150 °C

10 X 1000 us, non-repetitive

1" square copper pad, FR—4 board

FR-4 board, using ON Semiconductor minimum recommended footprint, as shown in 403A case outline dimensions spec.
1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.

MwNPE

ELECTRICAL CHARACTERISTICS (Tp =25°C unless |
otherwise noted, Vg = 3.5V Max. @ Iz (Note 5.) =30 A) IF‘L
Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current \
Ve Clamping Voltage @ Ipp }
Vrwm | Working Peak Reverse Voltage Vc Ver VRWM_ — | v
IR Maximum Reverse Leakage Current @ Vrwm } _____ I$ Ve
VR Breakdown Voltage @ It |
IT Test Current }
Ie Forward Current (] Ipp
Vg Forward Voltage @ I
5. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, Uni-Directional TVS

non-repetitive duty cycle.
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1SMB5.0AT3 Series

ELECTRICAL CHARACTERISTICS (Devices listed in bold, italic are ON Semiconductor Preferred devices.)

Breakdown Voltage Ve @ Ipp (Note 8.)
VrRwM
. V N 7.) Vol | V |

Device (Note 6.) Ir @ VRwM BRr (Note 7.) Volts @k c PP
Device Marking Volts HA Min Nom Max mA Volts Amps
1SMB5.0AT3 KE 5.0 800 6.40 6.7 7.0 10 9.2 65.2
1SMB6.0AT3 KG 6.0 800 6.67 7.02 7.37 10 10.3 58.3
1SMB6.5AT3 KK 6.5 500 7.22 7.6 7.98 10 11.2 53.6
1SMB7.0AT3 KM 7.0 500 7.78 8.19 8.6 10 12.0 50.0
1SMB7.5AT3 KP 7.5 100 8.33 8.77 9.21 1.0 12.9 46.5
1SMB8.0AT3 KR 8.0 50 8.89 9.36 9.83 1.0 13.6 44.1
1SMB8.5AT3 KT 8.5 10 9.44 9.92 104 1.0 14.4 41.7
1SMB9.0AT3 KV 9.0 5.0 10.0 10.55 11.1 1.0 15.4 39.0
1SMB10AT3 KX 10 5.0 11.1 11.7 12.3 1.0 17.0 35.3
1SMB11AT3 Kz 11 5.0 12.2 12.85 13.5 1.0 18.2 33.0
1SMB12AT3 LE 12 5.0 13.3 14 14.7 1.0 19.9 30.2
1SMB13AT3 LG 13 5.0 14.4 15.15 15.9 1.0 21.5 27.9
1SMB14AT3 LK 14 5.0 15.6 16.4 17.2 1.0 23.2 25.8
1SMB15AT3 LM 15 5.0 16.7 17.6 18.5 1.0 24.4 24.0
1SMB16AT3 LP 16 5.0 17.8 18.75 19.7 1.0 26.0 23.1
1SMB17AT3 LR 17 5.0 18.9 19.9 20.9 1.0 27.6 21.7
1SMB18AT3 LT 18 5.0 20.0 21.05 22.1 1.0 29.2 20.5
1SMB20AT3 LV 20 5.0 22.2 23.35 245 1.0 32.4 18.5
1SMBZ22AT3 LX 22 5.0 24.4 25.65 26.9 1.0 35.5 16.9
1SMB24AT3 Lz 24 5.0 26.7 28.1 29.5 1.0 38.9 15.4
1SMB26AT3 ME 26 5.0 28.9 30.4 31.9 1.0 42.1 14.2
1SMB28AT3 MG 28 5.0 31.1 32.75 34.4 1.0 454 13.2
1SMB30AT3 MK 30 5.0 333 35.05 36.8 1.0 48.4 12.4
1SMB33AT3 MM 33 5.0 36.7 38.65 40.6 1.0 53.3 11.3
1SMB36AT3 MP 36 5.0 40.0 42.1 44.2 1.0 58.1 10.3
1SMB40AT3 MR 40 5.0 44.4 46.75 49.1 1.0 64.5 9.3
1SMB43AT3 MT 43 5.0 47.8 50.3 52.8 1.0 69.4 8.6
1SMBA45AT3 MV 45 5.0 50.0 52.65 55.3 1.0 72.7 8.3
1SMBA48AT3 MX 48 5.0 53.3 56.1 58.9 1.0 77.4 7.7
1SMB51AT3 Mz 51 5.0 56.7 59.7 62.7 1.0 82.4 7.3
1SMB54AT3 NE 54 5.0 60.0 63.15 66.3 1.0 87.1 6.9
1SMB58AT3 NG 58 5.0 64.4 67.8 71.2 1.0 93.6 6.4
1SMB60AT3 NK 60 5.0 66.7 70.2 73.7 1.0 96.8 6.2
1SMB64AT3 NM 64 5.0 71.1 74.85 78.6 1.0 103 5.8
1SMB70AT3 NP 70 5.0 77.8 81.9 86 1.0 113 5.3
1SMB75AT3 NR 75 5.0 83.3 87.7 92.1 1.0 121 4.9
1SMB78AT3 NT 78 5.0 86.7 91.25 95.8 1.0 126 4.7
1SMB85AT3 NV 85 5.0 94.4 99.2 104 1.0 137 4.4
1SMB90AT3 NX 90 5.0 100 105.5 111 1.0 146 4.1
1SMB100AT3 NZ 100 5.0 111 117 123 1.0 162 3.7
1SMB110AT3 PE 110 5.0 122 128.5 135 1.0 177 34
1SMB120AT3 PG 120 5.0 133 140 147 1.0 193 3.1
1SMB130AT3 PK 130 5.0 144 151.5 159 1.0 209 2.9
1SMB150AT3 PM 150 5.0 167 176 185 1.0 243 2.5
1SMB160AT3 PP 160 5.0 178 187.5 197 1.0 259 2.3
1SMB170AT3 PR 170 5.0 189 199 209 1.0 275 2.2

6. A transient suppressor is normally selected according to the working peak reverse voltage (Vrwwm), Which should be equal to or greater than
the DC or continuous peak operating voltage level.

7. Vgr measured at pulse test current |t at an ambient temperature of 25°C.

8. Surge current waveform per Figure 2 and derate per Figure 3 of the General Data — 600 W at the beginning of this group.
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1SMB5.0AT3 Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitiveoperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 5. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 7. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormghzed and used for.th|s purpose.

Figure 6. Minimizing this overshooti@ry important in the At first glance the derating curves_of Figure 7 appear to be
application, since the main purpose for adding a transient!n €rror as the 10 ms pulse has a higher de_ratlng factor than
suppressor is to clamp voltage spikes. The SMB series havde 10ps pulse. However, when the derating factor for a
a very good response time, typically < 1 ns and neg|igib|eg|ver.1pulse of Figure 7 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.
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1SMB5.0AT3 Series
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Figure 7. Typical Derating Factor for Duty Cycle

UL RECOGNITION

The entire series hasUnderwriters Laboratory including Strike \oltage Breakdown test, Endurance
Recognitionfor the classification of protectors (QVGV2) Conditioning, Temperature test, Dielectric
under the UL standard for safety 497B and File #116110. Voltage-Withstand test, Discharge test and several more.
Many competitors only have one or two devices recognized Whereas, some competitors have only passed a
or have recognition in a non-protective category. Some flammability test for the package material, we have been
competitors have no recognition at all. With the UL497B recognized for much more to be included in their Protector
recognition, our parts successfully passed several testzategory.
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P6SMBG6.8AT3 Series

600 Watt Peak Power Zener
Transient Voltage Suppressors

Unidirectional*

The SMB series is designed to protect voltage sensitive ON Semiconductor™
components from high voltage, high energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. The SMB series is supplied in
ON Semiconductor’s exclusive, cost-effective, highly reliable =~ PLASTIC SURFACE MOUNT
Surmeti¢] package and is ideally suited for use in communication ZENER OVERVOLTAGE

systems, automotive, numerical controls, process controls, medical
equipment, business machines, power supplies and many other TRANSIENT SUPPRESSORS

http://onsemi.com

industrial/consumer applications. 5.8-171 VOLTS
Specification Features: 600 WATT PEAK POWER
* Working Peak Reverse \Voltage Range —5.8t0 171 V

¢ Standard Zener Breakdown Voltage Range — 6.8 to 200 V N

* Peak Power — 600 Watts @ 1 ms ° N °

. Cathod Anod
* ESD Rating of Class 3 (>16 KV) per Human Body Model athode node

¢ Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < JIA Above 10 V

* UL 497B for Isolated Loop Circuit Protection @
* Response Time is Typically < 1 ns

Mechanical Characteristics: SMB
. . . CASE 403A
CASE: Void-free, transfer-molded, thermosetting plastic BLASTIC
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES: MARKING DIAGRAM
26C°C for 10 Seconds ( )
LEADS: Modified L-Bend providing more contact area to bond pads I: YWW :I
POLARITY: Cathode indicated by polarity band XXXA
MOUNTING POSITION: Any > .
Y = Year
ww = Work Week
MAXIMUM RATINGS xxxA = Specific Device Code

Please See the Table on the Following Page (See Table on Page

113)

ORDERING INFORMATION

*Please see P6SMB11CAT3 to P6SMB91CAT3 for Bidirectional devices. Device T Package Shipping

P6SMBXXXAT3 SMB 2500/Tape & Reel

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

1TThe “T3" suffix refers to a 13 inch reel.

0 Semiconductor Components Industries, LLC, 2001 111 Publication Order Number:
May, 2001 — Rev. 5 P6SMB6.8AT3/D



P6SMBG6.8AT3 Series

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) @ T, = 25°C, Pulse Width =1 ms Ppk 600 w
DC Power Dissipation @ T = 75°C Pp 3.0 W

Measured Zero Lead Length (Note 2.)

Derate Above 75°C 40 mw/°C
Thermal Resistance from Junction to Lead RgiL 25 °C/IW
DC Power Dissipation (Note 3.) @ Tp = 25°C Pp 0.55 w

Derate Above 25°C 4.4 mw/°C
Thermal Resistance from Junction to Ambient Roia 226 °C/W
Forward Surge Current (Note 4.) @ Tp = 25°C IEsm 100 A
Operating and Storage Temperature Range T3 Tstg —65 to +150 °C

10 X 1000 us, non-repetitive

1" square copper pad, FR—4 board

FR-4 board, using ON Semiconductor minimum recommended footprint, as shown in 403A case outline dimensions spec.
1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.

MwNPE

ELECTRICAL CHARACTERISTICS |
(Ta = 25°C unless otherwise noted, Vg = 3.5 V Max. @ A
I (Note 4) = 30 A) (Note 5.) I =
Symbol Parameter ‘
Ipp Maximum Reverse Peak Pulse Current \
Ve Clamping Voltage @ lpp Ve Ver VRwm }
Vrwm | Working Peak Reverse Voltage } —— }$ VE v
IR Maximum Reverse Leakage Current @ Vrwwm \
VgR Breakdown Voltage @ It |
IT Test Current [ Iop
OVpR Maximum Temperature Coefficient of Vgr
Ir Forward Current Uni-Directional TVS
Vg Forward Voltage @ I

5. 1/2 sine wave or equivalent, PW = 8.3 ms, non—repetitive
duty cycle

http://onsemi.com
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P6SMBG6.8AT3 Series

ELECTRICAL CHARACTERISTICS (Devices listed in bold, italic are ON Semiconductor Preferred devices.)

Breakdown Voltage Ve @ Ipp (Note 8.)
VrRwm

Device (Note 6.) Ir @ VRwMm VgRr Volts (Note 7.) @ It Ve Ipp ®Vgr

Device Marking Volts HA Min Nom Max mA Volts Amps %/°C
P6SMB6.8AT3 6V8A 5.8 1000 6.45 6.8 7.14 10 10.5 57 0.057
P6SMB7.5AT3 7V5A 6.4 500 7.13 7.51 7.88 10 11.3 53 0.061
P6SMB8.2AT3 8V2A 7.02 200 7.79 8.2 8.61 10 12.1 50 0.065
P6SMB9.1AT3 9V1A 7.78 50 8.65 9.1 9.55 1 13.4 45 0.068
P6SMB10AT3 10A 8.55 10 9.5 10 10.5 1 14.5 41 0.073
P6SMB11AT3 11A 9.4 5 10.5 11.05 11.6 1 15.6 38 0.075
P6SMB12AT3 12A 10.2 5 11.4 12 12.6 1 16.7 36 0.078
P6SMB13AT3 13A 11.1 5 124 | 13.05 | 13.7 1 18.2 33 0.081
P6SMB15AT3 15A 12.8 5 14.3 15.05 | 15.8 1 21.2 28 0.084
P6SMB16AT3 16A 13.6 5 15.2 16 16.8 1 22.5 27 0.086
P6SMB18AT3 18A 15.3 5 171 18 18.9 1 25.2 24 0.088
P6SMB20AT3 20A 17.1 5 19 20 21 1 27.7 22 0.09
P6SMB22AT3 22A 18.8 5 20.9 22 23.1 1 30.6 20 0.092
P6SMB24AT3 24A 20.5 5 22.8 24 25.2 1 33.2 18 0.094
P6SMB27AT3 27A 23.1 5 25.7 | 27.05 | 284 1 37.5 16 0.096
P6SMB30AT3 30A 25.6 5 28.5 30 31.5 1 41.4 14.4 0.097
P6SMB33AT3 33A 28.2 5 31.4 | 33.05| 34.7 1 45.7 13.2 0.098
P6SMB36AT3 36A 30.8 5 34.2 36 37.8 1 49.9 12 0.099

P6SMB39AT3 39A 33.3 5 37.1 | 39.05 41 1 53.9 11.2 0.1
P6SMB43AT3 43A 36.8 5 40.9 | 43.05 | 45.2 1 59.3 10.1 0.101
P6SMB47AT3 47A 40.2 5 44,7 | 47.05 | 49.4 1 64.8 9.3 0.101
P6SMB51AT3 51A 43.6 5 48.5 | 51.05 | 536 1 70.1 8.6 0.102
P6SMB56AT3 56A 47.8 5 53.2 56 58.8 1 77 7.8 0.103
P6SMB62AT3 62A 53 5 58.9 62 65.1 1 85 7.1 0.104
P6SMB68AT3 68A 58.1 5 64.6 68 71.4 1 92 6.5 0.104
P6SMB75AT3 75A 64.1 5 71.3 | 75.05 | 78.8 1 103 5.8 0.105
P6SMB82AT3 82A 70.1 5 77.9 82 86.1 1 113 5.3 0.105
P6SMB91AT3 91A 77.8 5 86.5 91 95.5 1 125 4.8 0.106
P6SMB100AT3 100A 85.5 5 95 100 105 1 137 4.4 0.106
P6SMB110AT3 110A 94 5 105 110.5 116 1 152 4.0 0.107
P6SMB120AT3 120A 102 5 114 120 126 1 165 3.6 0.107
P6SMB130AT3 130A 111 5 124 130.5 137 1 179 3.3 0.107
P6SMB150AT3 150A 128 5 143 | 1505 | 158 1 207 2.9 0.108
P6SMB160AT3 160A 136 5 152 160 168 1 219 2.7 0.108
P6SMB170AT3 170A 145 5 162 170 179 1 234 2.6 0.108
P6SMB180AT3 180A 154 5 171 180 189 1 246 2.4 0.108
P6SMB200AT3 200A 171 5 190 200 210 1 274 2.2 0.108

6. A transient suppressor is normally selected according to the working peak reverse voltage (Vrwwm), Which should be equal to or greater than
the DC or continuous peak operating voltage level.

7. Vgr Measured at pulse test current I at an ambient temperature of 25°C.

8. Surge current waveform per Figure 2 and derate per Figure 3.
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P6SMBG6.8AT3 Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitiveoperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 5. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 7. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormghzed and used for.th|s purpose.

Figure 6. Minimizing this overshooti@ry important in the At first glance the derating curves_of Figure 7 appear to be
application, since the main purpose for adding a transient!n €rror as the 10 ms pulse has a higher de_ratlng factor than
suppressor is to clamp voltage spikes. The SMB series havde 10ps pulse. However, when the derating factor for a
a very good response time, typically < 1 ns and neg|igib|eg|ver.1pulse of Figure 7 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.
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P6SMBG6.8AT3 Series
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Figure 5. Figure 6.
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Figure 7. Typical Derating Factor for Duty Cycle

UL RECOGNITION

The entire series hasUnderwriters Laboratory including Strike \oltage Breakdown test, Endurance
Recognitionfor the classification of protectors (QVGV2) Conditioning, Temperature test, Dielectric
under the UL standard for safety 497B and File #116110. Voltage-Withstand test, Discharge test and several more.
Many competitors only have one or two devices recognized Whereas, some competitors have only passed a
or have recognition in a non-protective category. Some flammability test for the package material, we have been
competitors have no recognition at all. With the UL497B recognized for much more to be included in their Protector
recognition, our parts successfully passed several testzategory.
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1SMB10CAT3 Series

600 Watt Peak Power Zener
Transient Voltage Suppressors

Bidirectional*

The SMB series is designed to protect voltage sensitive ON Semiconductor™
components from high voltage, high energy transients. They have . )
excellent clamping capability, high surge capability, low zener http://onsemi.com

impedance and fast response time. The SMB series is supplied in

ON Semiconductor’s exclusive, cost-effective, highly reliable ~ PLASTIC SURFACE MOUNT
Surmetic” package and is ideally suited for use in communication ZENER OVERVOLTAGE
systems, automotive, numerical controls, process controls, medical

equipment, business machines, power supplies and many other TRANSIENT SUPPRESSORS
industrial/consumer applications. 10-78 VOLTS

Specification Features: 600 WATT PEAK POWER
* Working Peak Reverse \oltage Range — 10 V to 78 V

¢ Standard Zener Breakdown Voltage Range — 11.7 Vt0 91.3 V

* Peak Power — 600 Watts @ 1 ms ° H °

¢ ESD Rating of Class 3 (> 16 KV) per Human Body Model

* Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < A Above 10V

¢ UL 497B for Isolated Loop Circuit Protection Q

* Response Time is Typically <1 ns

SMB
Mechanical Characteristics: CASE 403A
CASE: Void-free, transfer-molded, thermosetting plastic PLASTIC
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable MARKING DIAGRAM
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES: r <
260°C for 10 Seconds VWW
LEADS: Modified L-Bend providing more contact area to bond pads XXC
POLARITY: Polarity band will not be indicated L )
MOUNTING POSITION: Any
Y = Year
MAXIMUM RATINGS Ww = Work Week
- - xxC = Specific Device Code
Rating Symbol Value Unit (See Table Next Page)
Peak Power Dissipation (Note 1.) Ppk 600 W
@ T =25°C, Pulse Width =1 ms
DC Power Dissipation @ T, = 75°C Pp 3.0 w ORDERING INFORMATION
Measured Zero Lead Length (Note 2.) 1 —
Derate Above 75°C 40 | mwrc Device Package Shipping
Thermal Resistance from Junction to Lead RoiL 25 CIW 1SMBxXCAT3 SMB 2500/Tape & Reel
DC Power Dissipation (Note 3.) @ Tp = 25°C Pp 0.55 W
Derate Above 25°C
Thermal Resistance from Junction 4.4 mw/°C Devices listed in bold, italic are ON Semiconductor
to Ambient Rgia 226 °C/W Preferred devices. Preferred devices are recommended
- choices for future use and best overall value.
Operating and Storage T3 Tstg | 6510 °C
Temperature Range +150 1TThe “T3" suffix refers to a 13 inch reel.

1. 10 X 1000 us, non-repetitive

1" square copper pad, FR—4 board

3. FR—4 board, using ON Semiconductor minimum recommended footprint, as
shown in 403A case outline dimensions spec.

*Please see 1SMB5.0AT3 to 1SMB170AT3 for Unidirectional devices.

N
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1SMB10CAT3 Series

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp

VRwM Working Peak Reverse Voltage

IR Maximum Reverse Leakage Current @ Vrwwm
VgR Breakdown Voltage @ It
IT Test Current

Bi—Directional TVS

ELECTRICAL CHARACTERISTICS (Devices listed in bold, italic are ON Semiconductor Preferred devices.)

Breakdown Voltage Ve @ Ipp (Note 6.)
VRwM
Device (Note 4.) IR @ VrRwMm Vgr (Note 5.) Volts @ v Ve Ipp
Device Marking Volts HA Min Nom Max mA Volts Amps
1SMB10CAT3 KXC 10 5.0 11.1 11.69 12.27 1.0 17.0 35.3
1SMB11CAT3 KzC 11 5.0 12.2 12.84 135 1.0 18.2 33.0
1SMB12CAT3 LEC 12 5.0 13.3 14.00 14.7 1.0 19.9 30.2
1SMB13CAT3 LGC 13 5.0 14.4 15.16 15.9 1.0 21.5 27.9
1SMB14CAT3 LKC 14 5.0 15.6 16.42 17.2 1.0 23.2 25.8
1SMB15CAT3 LMC 15 5.0 16.7 17.58 18.5 1.0 24.4 24.0
1SMB16CAT3 LPC 16 5.0 17.8 18.74 19.7 1.0 26.0 23.1
1SMB17CAT3 LRC 17 5.0 18.9 19.90 20.9 1.0 27.6 21.7
1SMB18CAT3 LTC 18 5.0 20.0 21.06 22.1 1.0 29.2 20.5
1SMB20CAT3 Lvc 20 5.0 222 23.37 245 1.0 324 185
1SMB22CAT3 LXC 22 5.0 24.4 25.69 27.0 1.0 35.5 16.9
1SMB24CAT3 LzC 24 5.0 26.7 28.11 29.5 1.0 38.9 15.4
1SMB26CAT3 MEC 26 5.0 28.9 30.42 31.9 1.0 42.1 14.2
1SMB28CAT3 MGC 28 5.0 31.1 32.74 34.4 1.0 454 13.2
1SMB30CAT3 MKC 30 5.0 333 35.06 36.8 1.0 48.4 12.4
1SMB33CAT3 MMC 33 5.0 36.7 38.63 40.6 1.0 53.3 11.3
1SMB36CAT3 MPC 36 5.0 40.0 42.11 44.2 1.0 58.1 10.3
1SMB40CAT3 MRC 40 5.0 44.4 46.74 49.1 1.0 64.5 9.3
1SMB43CAT3 MTC 43 5.0 47.8 50.32 52.8 1.0 69.4 8.6
1SMB45CAT3 MVC 45 5.0 50.0 52.63 55.3 1.0 72.2 8.3
1SMB48CAT3 MXC 48 5.0 53.3 56.11 58.9 1.0 77.4 7.7
1SMB51CAT3 MzC 51 5.0 56.7 59.69 62.7 1.0 82.4 7.3
1SMB54CAT3 NEC 54 5.0 60.0 63.16 66.32 1.0 87.1 6.9
1SMB58CAT3 NGC 58 5.0 64.4 67.79 71.18 1.0 93.6 6.4
1SMB60OCAT3 NKC 60 5.0 66.7 70.21 73.72 1.0 96.8 6.2
1SMB64CAT3 NMC 64 5.0 71.1 74.84 78.58 1.0 103 5.8
1SMB70CAT3 NPC 70 5.0 77.8 81.90 | 85.99 1.0 113 5.3
1SMB75CAT3 NRC 75 5.0 83.3 91.65 92.07 1.0 121 49
1SMB78CAT3 NTC 78 5.0 86.7 91.26 | 95.83 1.0 126 4.7

4. A transient suppressor is normally selected according to the working peak reverse voltage (Vrwwm), Which should be equal to or greater than
the DC or continuous peak operating voltage level.

5. Vggr measured at pulse test current Iy at an ambient temperature of 25°C.

6. Surge current waveform per Figure 2 and derate per Figure 3 of the General Data — 600 Watt at the beginning of this group.
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1SMB10CAT3 Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitiveoperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 4. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 6. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormghzed and used for.th|s purpose.

Figure 5. Minimizing this overshooti@ry important in the At first glance the derating curves_of Figure 6 appear to be
application, since the main purpose for adding a transient!n €rror as the 10 ms pulse has a higher de_ratlng factor than
suppressor is to clamp voltage spikes. The SMB series havde 10ps pulse. However, when the derating factor for a
a very good response time, typically < 1 ns and neg|igib|eg|ver.1pulse of Figure 6 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.
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1SMB10CAT3 Series
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UL RECOGNITION

The entire series hasUnderwriters Laboratory including Strike \oltage Breakdown test, Endurance
Recognitionfor the classification of protectors (QVGV2) Conditioning, Temperature test, Dielectric
under the UL standard for safety 497B and File #116110. Voltage-Withstand test, Discharge test and several more.
Many competitors only have one or two devices recognized Whereas, some competitors have only passed a
or have recognition in a non-protective category. Some flammability test for the package material, we have been
competitors have no recognition at all. With the UL497B recognized for much more to be included in their Protector
recognition, our parts successfully passed several testzategory.
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P6SMB11CAT3 Series

600 Watt Peak Power Zener
Transient Voltage Suppressors

Bidirectional*

The SMB series is designed to protect voltage sensitive ON Semiconductor™
components from high voltage, high energy transients. They have . )
excellent clamping capability, high surge capability, low zener http://onsemi.com

impedance and fast response time. The SMB series is supplied in
ON Semiconductor’s exclusive, cost-effective, highly reliable ~ PLASTIC SURFACE MOUNT
Surmeti¢] package and is ideally suited for use in communication ZENER OVERVOLTAGE

systems, automotive, numerical controls, process controls, medical
equipment, business machines, power supplies and many other TRANSIENT SUPPRESSORS
industrial/consumer applications. 9.4-78 VOLTS

Specification Features: 600 WATT PEAK POWER
* Working Peak Reverse \Voltage Range —9.4to 77.8 V

¢ Standard Zener Breakdown Voltage Range — 11 to 91 V

* Peak Power — 600 Watts @ 1 ms ° H o

* ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < JIA Above 10 V

* UL 497B for Isolated Loop Circuit Protection Q

* Response Time is Typically < 1 ns

Mechanical Characteristics: SMB
. . . CASE 403A
CASE: Void-free, transfer-molded, thermosetting plastic BLASTIC
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES: MARKING DIAGRAM
260°C for 10 Seconds ( 3\
LEADS: Modified L-Bend providing more contact area to bond pads I: YWW :I
POLARITY: Polarity band will not be indicated xxC
MOUNTING POSITION: Any ~ .
Y = Year
MAXIMUM RATINGS WW - Work Week
Rating Symbol Value Unit xxC = Specific Device Code
— (See Table Next Page)
Peak Power Dissipation (Note 1.) Ppk 600 W
@ T = 25°C, Pulse Width =1 ms
DC Power Dissipation @ T_ = 75°C Pp 3.0 W
Measured Zero Lead Length (Note 2.) ORDERING INFORMATION
Derate Abqve 75°C _ 40 mwW/°C Device T Package Shipping
Thermal Resistance from Junction to Lead RoiL 25 °C/W
DC Power Dissipation (Note 3.) @ Ta = 25°C | Pp 0.55 w P6SMBxxCAT3 | SMB | 2500/Tape & Reel
Derate Above 25°C
Thermal Resistance from Junction 4.4 mwW/°C
to Ambient Roa 226 °C/W Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
Operating and Storage T3, Tstg | 6510 °C choices for future use and best overall value.
Temperature Range +150

— The “T3” suffix refers to a 13 inch reel.
1. 10 X 1000 us, non-repetitive TThe suffixreters foa 23 inch ree

2. 1" square copper pad, FR—4 board
3. FR—4 board, using ON Semiconductor minimum recommended footprint, as
shown in 403A case outline dimensions spec.

*Please see P6SMB6.8AT3 to P6SMB200AT3 for Unidirectional devices.
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P6SMB11CAT3 Series

ELECTRICAL CHARACTERISTICS
(Ta = 25°C unless otherwise noted)

Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ lpp

Vrwm | Working Peak Reverse Voltage |$ Vrwm VBr Ve

IR Maximum Reverse Leakage Current @ Vrwwm
VgR Breakdown Voltage @ It

It Test Current pp
©Vgr | Maximum Temperature Coefficient of Vgg Bi-Directional TVS

ELECTRICAL CHARACTERISTICS (Devices listed in bold, italic are ON Semiconductor Preferred devices.)

Breakdown Voltage Vc @ Ipp (Note 6.)
VRwM

Device (Note 4.) IR @ VRwm VgRr Volts (Note 5.) @ It Ve Ipp OVgr

Device Marking Volts HA Min Nom Max mA Volts Amps %/°C
P6SMB11CAT3 11C 9.4 5 10.5 | 11.05 | 11.6 1 15.6 38 0.075
P6SMB12CAT3 12C 10.2 5 11.4 12 12.6 1 16.7 36 0.078
P6SMB13CAT3 13C 11.1 5 12.4 | 13.05 | 13.7 1 18.2 33 0.081
P6SMB15CAT3 15C 12.8 5 143 | 15.05 | 15.8 1 21.2 28 0.084
P6SMB16CAT3 16C 13.6 5 15.2 16 16.8 1 22.5 27 0.086
P6SMB18CAT3 18C 15.3 5 17.1 18 18.9 1 25.2 24 0.088
P6SMB20CAT3 20C 17.1 5 19 20 21 1 27.7 22 0.09
P6SMB22CAT3 22C 18.8 5 20.9 22 23.1 1 30.6 20 0.09
P6SMB24CAT3 24C 20.5 5 22.8 24 25.2 1 33.2 18 0.094
P6SMB27CAT3 27C 23.1 5 257 | 27.05 | 284 1 375 16 0.096
P6SMB30CAT3 30C 25.6 5 28.5 30 315 1 41.4 14.4 0.097
P6SMB33CAT3 33C 28.2 5 31.4 | 3305 | 34.7 1 45.7 13.2 0.098
P6SMB36CAT3 36C 30.8 5 34.2 36 37.8 1 49.9 12 0.099

P6SMB39CAT3 39C 333 5 37.1 | 39.05 41 1 53.9 11.2 0.1
P6SMB43CAT3 43C 36.8 5 409 | 43.05 | 45.2 1 59.3 10.1 0.101
P6SMB47CAT3 47C 40.2 5 447 | 47.05 | 494 1 64.8 9.3 0.101
P6SMB51CAT3 51C 43.6 5 485 | 51.05 | 53.6 1 70.1 8.6 0.102
P6SMB56CAT3 56C 47.8 5 53.2 56 58.8 1 77 7.8 0.103
P6SMB62CAT3 62C 53 5 58.9 62 65.1 1 85 7.1 0.104
P6SMB68CAT3 68C 58.1 5 64.6 68 71.4 1 92 6.5 0.104
P6SMB75CAT3 75C 64.1 5 71.3 | 75.05 | 78.8 1 103 5.8 0.105
P6SMB82CAT3 82C 70.1 5 77.9 82 86.1 1 113 5.3 0.105
P6SMB91CAT3 91C 77.8 5 86.5 91 95.5 1 125 4.8 0.106

4. A transient suppressor is normally selected according to the working peak reverse voltage (Vrwm), Which should be equal to or greater than
the DC or continuous peak operating voltage level.

5. Vgr measured at pulse test current Iy at an ambient temperature of 25°C.

6. Surge current waveform per Figure 2 and derate per Figure 3 of the General Data — 600 Watt at the beginning of this group.
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P6SMB11CAT3 Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitiveoperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 4. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 6. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormghzed and used for.th|s purpose.

Figure 5. Minimizing this overshooti@ry important in the At first glance the derating curves_of Figure 6 appear to be
application, since the main purpose for adding a transient!n €rror as the 10 ms pulse has a higher de_ratlng factor than
suppressor is to clamp voltage spikes. The SMB series havde 10ps pulse. However, when the derating factor for a
a very good response time, typically < 1 ns and neg|igib|eg|ver.1pulse of Figure 6 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.
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P6SMB11CAT3 Series
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Figure 6. Typical Derating Factor for Duty Cycle

UL RECOGNITION

The entire series hasUnderwriters Laboratory including Strike \oltage Breakdown test, Endurance
Recognitionfor the classification of protectors (QVGV2) Conditioning, Temperature test, Dielectric
under the UL standard for safety 497B and File #116110. Voltage-Withstand test, Discharge test and several more.
Many competitors only have one or two devices recognized Whereas, some competitors have only passed a
or have recognition in a non-protective category. Some flammability test for the package material, we have been
competitors have no recognition at all. With the UL497B recognized for much more to be included in their Protector
recognition, our parts successfully passed several testzategory.
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1SMC5.0AT3 Series

1500 Watt Peak Power Zener
Transient Voltage Suppressors

Unidirectional*

The SMC series is designed to protect voltage sensitive ON Semiconductor™
components from high voltage, high energy transients. They have
excellent clamping capability, high surge capability, low zener
impedance and fast response time. The SMC series is supplied in
ON Semiconductor’s exclusive, cost-effective, highly reliable =~ PLASTIC SURFACE MOUNT
Surmeti¢] package and is ideally suited for use in communication ZENER TRANSIENT
systems, automotive, numerical controls, process controls, medical
equipment, business machines, power supplies and many other VOLTAGE SUPPRESSORS

http://onsemi.com

industrial/consumer applications. 5.0-78 VOLTS

Specification Features: 1500 WATT PEAK POWER

* Working Peak Reverse \Woltage Range — 5.0 Vto 78 V

¢ Standard Zener Breakdown Voltage Range — 6.7 V t0 91.25 V N

* Peak Power — 1500 Watts @ 1 ms ° N °
Cathode Anode

* ESD Rating of Class 3 (>16 KV) per Human Body Model
¢ Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < JIA Above 10 V
* UL 497B for Isolated Loop Circuit Protection %
* Maximum Temperature Coefficient Specified
* Response Time is Typically < SMC

: ypically <1 ns CASE 403
Mechanical Characteristics: PLASTIC

CASE: Void-free, transfer-molded, thermosetting plastic
FINISH: All external surfaces are corrosion resistant and leads are

readily solderable MARKING DIAGRAM
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES:

260°C for 10 Seconds [ YWW ]
LEADS: Modified L—Bend providing more contact area to bond pads oxx

POLARITY: Cathode indicated by molded polarity notch

MOUNTING POSITION: Any Y = Year
WW = Work Week
Gxx = Specific Device Code
MAXIMUM RATINGS (See Table on Page
129)

Please See the Table on the Following Page

ORDERING INFORMATION

Device T Package Shipping

1SMCxxxAT3 SMC 2500/Tape & Reel

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

*Bidirectional devices will not be available in this
series.

TThe “T3" suffix refers to a 13 inch reel.
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1SMC5.0AT3 Series

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) @ T, = 25°C, Pulse Width =1 ms Ppk 1500 w
DC Power Dissipation @ T = 75°C Pp 4.0 w
Measured Zero Lead Length (Note 2.)
Derate Above 75°C 54.6 mw/°C
Thermal Resistance from Junction to Lead RgiL 18.3 °C/IW
DC Power Dissipation (Note 3.) @ Tp = 25°C Pp 0.75 w
Derate Above 25°C 6.1 mw/°C
Thermal Resistance from Junction to Ambient Roia 165 °C/W
Forward Surge Current (Note 4.) @ Tp = 25°C IEsm 200 A
Operating and Storage Temperature Range T3 Tstg —65 to +150 °C
1. 10 X 1000 us, non-repetitive
2. 1" square copper pad, FR—4 board
3. FR—4 board, using ON Semiconductor minimum recommended footprint, as shown in 403 case outline dimensions spec.
4. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.
ELECTRICAL CHARACTERISTICS (Tp =25°C unless ) |
otherwise noted, Vg = 3.5V Max @ I = 100 A) (Note 5.) e
F

Symbol Parameter

Ipp Maximum Reverse Peak Pulse Current \

Ve Clamping Voltage @ Ipp }

Vrwm | Working Peak Reverse Voltage Vc‘: VBRr VRWM \ Y
IR Maximum Reverse Leakage Current @ Vrwm ‘ I$ F
VR Breakdown Voltage @ It }
I Test Current |
I Forward Current (| Ipp
Ve Forward Voltage @ I
5. 1/2 sine wave or equivalent, PW = 8.3 ms Uni-Directional TVS

non—repetitive duty cycle
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1SMC5.0AT3 Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Breakdown Voltage Ve @ Ipp (Note 8.)
VrRwM
. Vgr Volts (Note 7. | V |

Device (Note 6.) IR @ VrwM BR Volts (Note 7.) @l c PP
Device Marking Volts HA Min Nom Max mA Volts Amps
1SMC5.0AT3 GDE 5.0 1000 6.4 6.7 7.0 10 9.2 163
1SMC6.0AT3 GDG 6.0 1000 6.67 7.02 7.37 10 10.3 145.6
1SMC6.5AT3 GDK 6.5 500 7.22 7.6 7.98 10 11.2 133.9
1SMC7.0AT3 GDM 7.0 200 7.78 8.19 8.6 10 12 125
1SMC7.5AT3 GDP 7.5 100 8.33 8.77 9.21 1 12.9 116.3
1SMCB8.0AT3 GDR 8.0 50 8.89 9.36 9.83 1 13.6 110.3
1SMCB8.5AT3 GDT 8.5 25 9.44 9.92 10.4 1 14.4 104.2
1SMC9.0AT3 GDV 9.0 10 10 10.55 11.1 1 15.4 97.4
1SMC10AT3 GDX 10 5 11.1 11.7 12.3 1 17 88.2
1SMC11AT3 GDz 11 5 12.2 12.85 13.5 1 18.2 82.4
1SMC12AT3 GEE 12 5 13.3 14 14.7 1 19.9 75.3
1SMC13AT3 GEG 13 5 14.4 15.15 15.9 1 21.5 69.7
1SMC14AT3 GEK 14 5 15.6 16.4 17.2 1 23.2 64.7
1SMC15AT3 GEM 15 5 16.7 17.6 185 1 24.4 61.5
1SMC16AT3 GEP 16 5 17.8 18.75 19.7 1 26 57.7
1SMC17AT3 GER 17 5 18.9 19.9 20.9 1 27.6 53.3
1SMC18AT3 GET 18 5 20 21.05 221 1 29.2 51.4
1SMC20AT3 GEV 20 5 22.2 23.35 24.5 1 324 46.3
1SMC22AT3 GEX 22 5 24.4 25.65 26.9 1 35.5 42.2
1SMC24AT3 GEz 24 5 26.7 28.1 29.5 1 38.9 38.6
1SMC26AT3 GFE 26 5 28.9 30.4 31.9 1 42.1 35.6

1SMC28AT3 GFG 28 5 31.1 32.75 34.4 1 454 33

1SMC30AT3 GFK 30 5 33.3 35.05 36.8 1 48.4 31
1SMC33AT3 GFM 33 5 36.7 38.65 40.6 1 53.3 28.1
1SMC36AT3 GFP 36 5 40 42.1 44.2 1 58.1 25.8
1SMC40AT3 GFR 40 5 44.4 46.75 49.1 1 64.5 32.2
1SMC43AT3 GFT 43 5 47.8 50.3 52.8 1 69.4 21.6
1SMC45AT3 GFV 45 5 50 52.65 55.3 1 72.2 20.6
1SMC48AT3 GFX 48 5 53.3 56.1 58.9 1 77.4 19.4
1SMC51AT3 GFz 51 5 56.7 59.7 62.7 1 82.4 18.2
1SMC54AT3 GGE 54 5 60 63.15 66.3 1 87.1 17.2

1SMC58AT3 GGG 58 5 64.4 67.8 71.2 1 93.6 16
1SMC60AT3 GGK 60 5 66.7 70.2 73.7 1 96.8 155
1SMC64AT3 GGM 64 5 71.1 74.85 78.6 1 103 14.6
1SMC70AT3 GGP 70 5 77.8 81.9 86 1 113 13.3
1SMC75AT3 GGR 75 5 83.3 87.7 92.1 1 121 12.4
1SMC78AT3 GGT 78 5 86.7 91.25 95.8 1 126 11.4

6. A transient suppressor is normally selected according to the maximum working peak reverse voltage (Vrwwm), Which should be equal to or
greater than the DC or continuous peak operating voltage level.

7. Vgr Measured at pulse test current Iy at an ambient temperature of 25°C.

8. Surge current waveform per Figure 2 and derate per Figure 3 of the General Data — 1500 Watt at the beginning of this group.
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1SMC5.0AT3 Series
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UL RECOGNITION

The entire series hasUnderwriters Laboratory including Strike \oltage Breakdown test, Endurance

Recognitionfor the classification of protectors (QVGV2) Conditioning, Temperature test, Dielectric Voltage-Withstand
under the UL standard for safety 497B and File #116110.test, Discharge test and several more.
Many competitors only have one or two devices recognized Whereas, some competitors have only passed a
or have recognition in a non-protective category. Some flammability test for the package material, we have been
competitors have no recognition at all. With the UL497B recognized for much more to be included in their Protector
recognition, our parts successfully passed several testzategory.
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1SMC5.0AT3 Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitiveoperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 5. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 7. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormghzed and used for.th|s purpose.

Figure 6. Minimizing this overshooti@ry important in the At first glance the derating curves_of Figure 7 appear to be
application, since the main purpose for adding a transient!n €rror as the 10 ms pulse has a higher de_ratlng factor than
suppressor is to clamp voltage spikes. The SMC series havée 10ps pulse. However, when the derating factor for a
a very good response time, typically < 1 ns and neg|igib|eg|ver.1pulse of Figure 7 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.
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1SMC5.0AT3 Series
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1.5SMCG6.8AT3 Series

1500 Watt Peak Power Zener
Transient Voltage Suppressors

Unidirectional*

The SMC series is designed to protect voltage sensitive
components from high voltage, high energy transients. They have
excellent clamping capability, high surge capability, low zener

ON Semiconductor™

http://onsemi.com

impedance and fast response time. The SMC series is supplied in

ON Semiconductor’'s exclusive, cost-effective, highly reliable
Surmetid] package and is ideally suited for use in communication

systems, automotive, numerical controls, process controls, medical

equipment, business machines, power supplies and many othe
industrial/consumer applications.

Specification Features:

* Working Peak Reverse \Voltage Range —5.8t0 77.8 V

¢ Standard Zener Breakdown Voltage Range — 6.8 to 91 V
* Peak Power — 1500 Watts @ 1 ms

* ESD Rating of Class 3 (>16 KV) per Human Body Model
¢ Maximum Clamp Voltage @ Peak Pulse Current

* Low Leakage < JIA Above 10 V

* UL 497B for Isolated Loop Circuit Protection

* Maximum Temperature Coefficient Specified

* Response Time is Typically < 1 ns

Mechanical Characteristics:

CASE: Void-free, transfer-molded, thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES:
260°C for 10 Seconds

LEADS: Modified L-Bend providing more contact area to bond pads

POLARITY: Cathode indicated by molded polarity notch

MOUNTING POSITION: Any

MAXIMUM RATINGS

Please See the Table on the Following Page

PLASTIC SURFACE MOUNT
ZENER OVERVOLTAGE

r

TRANSIENT SUPPRESSORS

5.8-78 VOLTS
1500 WATT PEAK POWER

o 11 o}
Cathode Anode
SMC
CASE 403
PLASTIC

MARKING DIAGRAM

Y
WWwW
XXXA

135)

[ YWW ]
XXXA

= Year
= Work Week

= Specific Device Code
(See Table on Page

ORDERING INFORMATION

Device

Package

Shipping

1.5SMCxxxAT3

SMC

2500/Tape & Reel

0 Semiconductor Components Industries, LLC, 2001 133
May, 2001 — Rev. 4

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

*Bidirectional devices will not be available in this

series.

1tThe “T3” suffix refers to a 13 inch reel.

Publication Order Number:

1.5SMC6.8AT3/D




1.5SMC6.8AT3 Series

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation (Note 1.) @ T, = 25°C, Pulse Width =1 ms Ppk 1500 w
DC Power Dissipation @ T = 75°C Pp 4.0 W

Measured Zero Lead Length (Note 2.)

Derate Above 75°C 54.6 mw/°C
Thermal Resistance from Junction to Lead RgiL 18.3 °C/IW
DC Power Dissipation (Note 3.) @ Tp = 25°C Pp 0.75 w

Derate Above 25°C 6.1 mw/°C
Thermal Resistance from Junction to Ambient Roia 165 °C/W
Forward Surge Current (Note 4.) @ Tp = 25°C IEsm 200 A
Operating and Storage Temperature Range T3 Tstg —65 to +150 °C

1. 10 X 1000 us, non-repetitive
2. 1" square copper pad, FR—4 board
3. FR—4 board, using ON Semiconductor minimum recommended footprint, as shown in 403 case outline dimensions spec.
4. 1/2 sine wave (or equivalent square wave), PW = 8.3 ms, duty cycle = 4 pulses per minute maximum.
ELECTRICAL CHARACTERISTICS (Tp =25°C unless ) |
otherwise noted, Vg = 3.5V Max. @ I (Note ) = 100 A) e
F
Symbol Parameter
Ipp Maximum Reverse Peak Pulse Current \
Ve Clamping Voltage @ Ipp }
Vrwm | Working Peak Reverse Voltage V‘c VeRr VRwWM \ Y
IR Maximum Reverse Leakage Current @ Vrwm ‘ I$ F
VR Breakdown Voltage @ It }
IT Test Current |
BOVgR Maximum Temperature CoefficientofVgg | | ¥+—————— Ipp
Ie Forward Current
VE Forward Voltage @ Ig Uni-Directional TVS

5. 1/2 sine wave or equivalent, PW = 8.3 ms
non—-repetitive duty cycle
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1.5SMC6.8AT3 Series

ELECTRICAL CHARACTERISTICS (Devices listed in bold, italic are ON Semiconductor Preferred devices.)

Breakdown Voltage Ve @ Ipp (Note 8.)
VrRwm

Device (Note 6) IR @ VRWM VBR \olts (Note 7) @ IT VC |pp G)VBR
Device Marking Volts HA Min Nom Max mA Volts Amps %/°C
1.5SMC6.8AT3 6V8A 5.8 1000 6.45 6.8 7.14 10 10.5 143 0.057
1.5SMC7.5AT3 7V5A 6.4 500 7.13 7.5 7.88 10 11.3 132 0.061
1.5SMC8.2AT3 8V2A 7.02 200 7.79 8.2 8.61 10 12.1 124 0.065
1.5SMC9.1AT3 9V1A 7.78 50 8.65 9.1 9.55 1 13.4 112 0.068
1.5SMC10AT3 10A 8.55 10 9.5 10 10.5 1 145 103 0.073
1.5SMC11AT3 11A 9.4 5 10.5 11 11.6 1 15.6 96 0.075
1.5SMC12AT3 12A 10.2 5 11.4 12 12.6 1 16.7 90 0.078
1.5SMC13AT3 13A 11.1 5 12.4 13 13.7 1 18.2 82 0.081
1.5SMC15AT3 15A 12.8 5 14.3 15 15.8 1 21.2 71 0.084
1.5SMC16AT3 16A 13.6 5 15.2 16 16.8 1 22.5 67 0.086
1.5SMC18AT3 18A 15.3 5 171 18 18.9 1 25.2 59.5 0.088
1.5SMC20AT3 20A 17.1 5 19 20 21 1 27.7 54 0.09
1.5SMC22AT3 22A 18.8 5 20.9 22 23.1 1 30.6 49 0.092
1.5SMC24AT3 24A 20.5 5 22.8 24 252 1 33.2 45 0.094
1.5SMC27AT3 27A 23.1 5 25.7 27 28.4 1 375 40 0.096
1.5SMC30AT3 30A 25.6 5 28.5 30 315 1 41.4 36 0.097
1.5SMC33AT3 33A 28.2 5 31.4 33 34.7 1 45.7 33 0.098
1.5SMC36AT3 36A 30.8 5 34.2 36 37.8 1 49.9 30 0.099

1.5SMC39AT3 39A 33.3 5 37.1 39 41 1 53.9 28 0.1
1.5SMC43AT3 43A 36.8 5 40.9 43 45.2 1 59.3 25.3 0.101
1.55MC47AT3 47A 40.2 5 44.7 47 49.4 1 64.8 23.2 0.101
1.5SMC51AT3 51A 43.6 5 48.5 51 53.6 1 70.1 21.4 0.102
1.5SMC56AT3 56A 47.8 5 53.2 56 58.8 1 77 19.5 0.103
1.5SMC62AT3 62A 53 5 58.9 62 65.1 1 85 17.7 0.104
1.5SMC68AT3 68A 58.1 5 64.6 68 71.4 1 92 16.3 0.104
1.5SMC75AT3 75A 64.1 5 71.3 75 78.8 1 103 14.6 0.105
1.5SMC82AT3 82A 70.1 5 77.9 82 86.1 1 113 13.3 0.105
1.5SMC91AT3 91A 77.8 5 86.5 91 95.5 1 125 12 0.106

6. A transient suppressor is normally selected according to the working peak reverse voltage (Vrwwm), Which should be equal to or greater than
the DC or continuous peak operating voltage level.

7. Vgr measured at pulse test current |t at an ambient temperature of 25°C.

8. Surge current waveform per Figure 2 and derate per Figure 3 of the General Data — 1500 Watt at the beginning of this group.
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1.5SMC6.8AT3 Series
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Figure 3. Pulse Derating Curve Figure 4. Dynamic Impedance

UL RECOGNITION

The entire series hasUnderwriters Laboratory including Strike \oltage Breakdown test, Endurance

Recognitionfor the classification of protectors (QVGV2) Conditioning, Temperature test, Dielectric Voltage-Withstand
under the UL standard for safety 497B and File #116110.test, Discharge test and several more.
Many competitors only have one or two devices recognized Whereas, some competitors have only passed a
or have recognition in a non-protective category. Some flammability test for the package material, we have been
competitors have no recognition at all. With the UL497B recognized for much more to be included in their Protector
recognition, our parts successfully passed several testzategory.
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1.5SMC6.8AT3 Series

APPLICATION NOTES

RESPONSE TIME minimum lead lengths and placing the suppressor device as
In most applications, the transient suppressor device isclose as possible to the equipment or components to be

placed in parallel with the equipment or component to be protected will minimize this overshoot.

protected. In this situation, there is a time delay associated Some input impedance represented fyiZessential to

with the capacitance of the device and an overshootprevent overstress of the protection device. This impedance

condition associated with the inductance of the device andshould be as high as possible, without restricting the circuit

the inductance of the connection method. The capacitiveoperation.

effect is of minor importance in the parallel protection

scheme because it only produces a time delay in thePUTY CYCLE DERATING

transitionfrom the operating voltage to the clamp voltage as  1he data of Figure 1 applies for non-repetitive conditions
shown in Figure 5. and at a lead temperature of @5If the duty cycle increases,

The inductive effects in the device are due to actual the peak power must be reduced as indicated by the curves
turn-on time (time required for the device to go from zero Of Figure 7. Average power must be derated as the lead or
current to full current) and lead inductance. This inductive 2@mbient temperature rises abové@5The average power
effect produces an overshoot in the voltage across thefderating curve normally given on data sheets may be
equipment or component being protected as shown innormghzed and used for.th|s purpose.

Figure 6. Minimizing this overshooti@ry important in the At first glance the derating curves_of Figure 7 appear to be
application, since the main purpose for adding a transient!n €rror as the 10 ms pulse has a higher de_ratlng factor than
suppressor is to clamp voltage spikes. The SMC series havée 10ps pulse. However, when the derating factor for a
a very good response time, typically < 1 ns and neg|igib|eg|ver.1pulse of Figure 7 is multiplied by the peak power value
inductance. However, external inductive effects could Of Figure 1 for the same pulse, the results follow the
produce unacceptable overshoot. Proper circuit layout,expected trend.
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CHAPTER 5
Transient Voltage Suppressor Arrays —
Surface Mounted Data Sheets

http://onsemi.com
139



MMBZ5V6ALT1 Series

Preferred Devices

24 and 40 Watt Peak Power
Zener Transient Voltage

Suppressors
ON Semiconductor™
SOT-23 Dual Common Anode Zeners _
for ESD Protection hitp:/fonsemi.com
These dual monolithic silicon zener diodes are designed for o q‘
applications requiring transient overvoltage protection capability. They PIN %: gﬁmggg ! L o3

are intended for use in voltage and ESD sensitive equipment such as 3. ANODE 20—\@—
computers, printers, business machines, communication systems,
medical equipment and other applications. Their dual junction common
anode design protects two separate lines using only one package. These MARKING

devices are ideal for situations where board space is at a premium. w DIAGRAM
Specification Features: %’
2

* SOT-23 Package Allows Either Two Separate Unidirectional
Configurations or a Single Bidirectional Configuration

XXX =

SOT-23

» Working Peak Reverse \oltage Range — 3 V to 26 V CASE 318 L] L]
¢ Standard Zener Breakdown Voltage Range — 5.6 V to 33 V STYLE 12 xxx = Device Code
* Peak Power — 24 or 40 Watts @ 1.0 ms (Unidirectional), M = Date Code
per Figure 5. Waveform
* ESD Rating of Class N (exceeding 16 kV) per the Human ORDERING INFORMATION
Body Model Device Package Shippin
* Maximum Clamping Voltage @ Peak Pulse Current 9 ppmo
* Low Leakage < 5.QA MMBZ5V6ALT1 | SOT-23 | 3000/Tape & Reel
* Flammability Rating UL 94V-O MMBZ6V2ALTL | SOT-23 | 3000/Tape & Reel
Mechanical Characteristics: MMBZ6VBALT1 | SOT-23 | 3000/Tape & Reel
CASE: \Void-free, transfer-molded, thermosetting plastic case
FINISH: Corrosion resistant finish, easily solderable MMBZOVIALT1 | SOT-23 | 3000/Tape & Reel

MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES: MMBZ10VALT1 | SOT-23 3000/Tape & Reel

260°C for 10 Seconds
Package designed for optimal automated board assembly MMBZ12VALT1 [ SOT-23 | 3000/Tape & Reel

Small package size for high density applications

Available in 8 mm Tape and Reel MMBZ15VALT1 | SOT-23 3000/Tape & Reel

Use the Device Number to order the 7 inch/3,000 unit reel. MMBZ18VALT1 | SOT-23 | 3000/Tape & Reel

Replace the “T1” with “T3” in the Device Number to order the MMBZ20VALTL | SOT—23 | 3000/Tape & Reel
13 inch/10,000 unit reel. apesTee

MMBZ27VALT1 | SOT-23 3000/Tape & Reel

MMBZ33VALT1 | SOT-23 3000/Tape & Reel

Preferred devices are recommended choices for future use
and best overall value.

DEVICE MARKING INFORMATION

See specific marking information in the device marking
column of the table on page 142 of this data sheet.

0 Semiconductor Components Industries, LLC, 2001 140 Publication Order Number:
March, 2001 — Rev. 5 MMBZ5V6ALT1/D



MMBZ5V6ALT1 Series

MAXIMUM RATINGS

Rating Symbol Value Unit

Peak Power Dissipation @ 1.0 ms (Note 1.) MMBZ5V6ALT1 thru MMBZ10VALT1 Ppk 24 Watts

@ T <25°C MMBZ12VALT1 thru MMBZ33VALT1 40
Total Power Dissipation on FR-5 Board (Note 2.) @ Ta = 25°C Pp 225 mw

Derate above 25°C 1.8 mwW/°C
Thermal Resistance Junction to Ambient Raia 556 °C/W
Total Power Dissipation on Alumina Substrate (Note 3.) @ Tp = 25°C Pp 300 mw

Derate above 25°C 2.4 mwW/°C
Thermal Resistance Junction to Ambient Raia 417 °C/W
Junction and Storage Temperature Range T3 Tsig —551t0 +150 °C
Lead Solder Temperature — Maximum (10 Second Duration) T 260 °C

1. Non-repetitive current pulse per Figure 5. and derate above Tp = 25°C per Figure 6.
2. FR-5=1.0x0.75x0.62 in.
3. Alumina = 0.4 x 0.3 x 0.024 in., 99.5% alumina

*Other voltages may be available upon request

ELECTRICAL CHARACTERISTICS |
(Ta = 25°C unless otherwise noted)

UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or 2 and 3) Ir
Symbol Parameter
lpp Maximum Reverse Peak Pulse Current
Ve Clamping Voltage @ Ipp
VRwM Working Peak Reverse Voltage v
Ir Maximum Reverse Leakage Current @ Vrwm
Vgr Breakdown Voltage @ It
T Test Current
BOVgR Maximum Temperature Coefficient of Vgr
Ir Forward Current Uni-Directional TVS
Vg Forward Voltage @ I
Z77 Maximum Zener Impedance @ Izt
Iz Reverse Current
Zzk Maximum Zener Impedance @ lzk
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MMBZ5V6ALT1 Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or Pins 2 and 3)

(VE=0.9V Max @ I =10 mA) 24 WATTS
Max Zener Ve @ lpp
Ir @ Breakdown Voltage Impedance (Note 5.) (Note 6.)
Device | VRwm | VRwwm VgR (Note 4.) (V) @l | Zz1@lzr | Zzk @lzx | Ve | lpp | OVpgR
Device Marking Volts pA Min [ Nom | Max | mA Q Q mA \% A mvV/°C
MMBZ5V6ALT1 5A6 3.0 5.0 5.32 5.6 5.88 20 11 1600 | 0.25 | 8.0 3.0 1.26
MMBZ6V2ALT1 6A2 3.0 0.5 589 | 6.2 | 651 | 1.0 - - - 8.7 | 2.76 2.80
(VE=1.1V Max @ Ig = 200 mA)
Breakdown Voltage Ve @ lpp (Note 6.)
Device VRwM IR @ VRwm Ver (Note 4.) (V) @lr Ve Ipp OVgr
Device Marking Volts pA Min Nom Max mA \Y A mv/°C
MMBZ6VSALT1 6A8 4.5 0.5 6.46 6.8 7.14 1.0 9.6 25 3.4
MMBZ9V1ALT1 9A1 6.0 0.3 8.65 9.1 9.56 1.0 14 1.7 7.5
MMBZ10VALT1 10A 6.5 0.3 9.50 10 10.5 1.0 14.2 1.7 7.5
(VE=1.1V Max @ Ig = 200 mA) 40 WATTS
Breakdown Voltage Ve @ lpp (Note 6.)
Device VRwMm IR @ VRwM Vgr (Note 4.) (V) @l Ve Ipp OVer
Device Marking Volts nA Min Nom Max mA \Y A mV/°C
MMBZ12VALT1 12A 8.5 200 11.40 12 12.60 1.0 17 2.35 7.5
MMBZ15VALT1 15A 12 50 14.25 15 15.75 1.0 21 1.9 12.3
MMBZ18VALT1 18A 14.5 50 17.10 18 18.90 1.0 25 1.6 15.3
MMBZ20VALT1 20A 17 50 19.00 20 21.00 1.0 28 1.4 17.2
MMBZ27VALT1 27A 22 50 25.65 27 28.35 1.0 40 1.0 24.3
MMBZ33VALT1 33A 26 50 31.35 33 34.65 1.0 46 0.87 30.4

4. Vgr measured at pulse test current I+ at an ambient temperature of 25°C.

5. Zzt and Zz are measured by dividing the AC voltage drop across the device by the AC current applied. The specified limits are for Iz(ac)
= 0.1 Iz(pc), with the AC frequency = 1.0 kHz.

6. Surge current waveform per Figure 5. and derate per Figure 6.
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BREAKDOWN VOLTAGE (VOLTS)

C, CAPACITANCE (pF)

MMBZ5V6ALT1 Series

TYPICAL CHARACTERISTICS
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Figure 1. Typical Breakdown Voltage
versus Temperature
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VALUE (%)

Ppk PEAK SURGE POWER (W)

MMBZ5V6ALT1 Series

TYPICAL CHARACTERISTICS

| | o 100
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Figure 5. Pulse Waveform Figure 6. Pulse Derating Curve
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Figure 7. Maximum Non-repetitive Surge Figure 8. Maximum Non-repetitive Surge
Power, P ¢ versus PW Power, P, (NOM) versus PW
Power is defined as Vrgm X Iz(pk) where Vggwm is Power is defined as Vz(NOM) x Iz(pk) where
the clamping voltage at I7(pk). Vz(NOM) is the nominal zener voltage measured at

the low test current used for voltage classification.
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MMBZ5V6ALT1 Series

TYPICAL COMMON ANODE APPLICATIONS
A quad junction common anode design in a SOT-23 whenboard space is at a premium. Teimplified examples

packageprotects four separate lines using only one package.of TVS applications are illustrated below.
This adds flexibility and creativity to PCB design especially

Computer Interface Protection

A
KEYBOARD B
TERMINAL 0 c FUNCTIONAL
PRINTER DECODER
ETC. D
r—1—r0 r=1—r
[ R 2 I R P
| [ |
| [ |
L—t_—a L—4 _J
¢ . GND
—
MMBZ5V6ALT1
THRU
MMBZ33VALT1
Microprocessor Protection
O Vpp
O Vga
ADDRESS BUS
| [ |
RAM ROM
1"
— I 7 I, / I
| |
— | |
DATA BUS R
10 cPU MMBZ5VEALT 1
THRU
CLOCK MMBZ33VALT1
CONTROL BUS ]
1= rTe
R
| [ |
| [ |
L—t a0 L—4_ 4
. . O GND
A
MMBZ5V6ALT1
THRU
MMBZ33VALT1

SOLDERING PRECAUTIONS
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MMBZ15VDLT1,
MMBZ27VCLT1

Preferred Devices

40 Watt Peak Power
Zener Transient Voltage
Suppressors

SOT-23 Dual Common Cathode Zeners
for ESD Protection

These dual monolithic silicon zener diodes are designed for
applications requiring transient overvoltage protection capability. They
are intended for use in voltage and ESD sensitive equipment such as
computers, printers, business machines, communication systems,
medical equipment and other applications. Their dual junction common
cathode design protects two separate lines using only one package.
These devices are ideal for situations where board space is at a
premium.

Specification Features:

* SOT-23 Package Allows Either Two Separate Unidirectional
Configurations or a Single Bidirectional Configuration

* Working Peak Reverse \oltage Range —12.8V, 22 V

¢ Standard Zener Breakdown \Voltage Range — 15V, 27 V

* Peak Power — 40 Watts @ 1.0 ms (Bidirectional),
per Figure 5. Waveform

¢ ESD Rating of Class N (exceeding 16 kV) per the Human
Body Model

* Maximum Clamping Voltage @ Peak Pulse Current

* Low Leakage <100 nA

* Flammability Rating UL 94V-O

Mechanical Characteristics:

CASE: \Void-free, transfer-molded, thermosetting plastic case

FINISH: Corrosion resistant finish, easily solderable

MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES:
260°C for 10 Seconds

Package designed for optimal automated board assembly

ON Semiconductor™

http://onsemi.com

PIN 1. ANODE
2. ANODE
3. CATHODE

SOT-23
CASE 318
STYLE 9

MARKING DIAGRAM

I_I
XXX =
L L
xxx =15D or 27C
M = Date Code

ORDERING INFORMATION

Small package size for high density applications

Device

Package Shipping

Available in 8 mm Tape and Reel
Use the Device Number to order the 7 inch/3,000 unit reel.

MMBZ15VDLT1 | SOT-23 3000/Tape & Reel

Replace the “T1” with “T3” in the Device Number to order the MMBZ15VDLT3 | SOT-23 | 10,000/Tape & Reel

13 inch/10,000 unit reel.

MMBZ27VCLT1 | SOT-23 3000/Tape & Reel

Preferred devices are recommended choices for future use
and best overall value.

O Semiconductor Components Industries, LLC, 2001 146
April, 2001 — Rev. 5

Publication Order Number:
MMBZ15VDLT1/D




MMBZ15VDLT1, MMBZ27VCLT1

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Power Dissipation @ 1.0 ms (Note 1.) @ T < 25°C Ppk 40 Watts
Total Power Dissipation on FR-5 Board (Note 2.) @ Ta = 25°C Pp 225 mw
Derate above 25°C 1.8 mw/°C
Thermal Resistance Junction to Ambient Raia 556 °C/W
Total Power Dissipation on Alumina Substrate (Note 3.) @ Tp = 25°C Pp 300 mw
Derate above 25°C 2.4 mwW/°C
Thermal Resistance Junction to Ambient Raia 417 °C/W
Junction and Storage Temperature Range T3, Tsig —551t0 +150 °C
Lead Solder Temperature — Maximum (10 Second Duration) T 230 °C
1. Non-repetitive current pulse per Figure 5. and derate above Tp = 25°C per Figure 6.
2. FR-5=1.0x0.75x 0.62 in.
3. Alumina = 0.4 x 0.3 x 0.024 in., 99.5% alumina
ELECTRICAL CHARACTERISTICS |
(Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or 2 and 3) Ik
Symbol Parameter |
Ipp Maximum Reverse Peak Pulse Current |
, I
Ve Clamping Voltage @ lpp Ve Var VRwm | y
VRWM Working Peak Reverse Voltage | = T IR Ve
T
IR Maximum Reverse Leakage Current @ Vrwwm |
VR Breakdown Voltage @ It :
T Test Current |
______ PP
BOVgR Maximum Temperature Coefficient of Vgr
IF Forward Current Uni-Directional TVS
Vg Forward Voltage @ I
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MMBZ15VDLT1, MMBZ27VCLT1

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or Pins 2 and 3)

(VE=0.9V Max @ I = 10 mA)

Breakdown Voltage Ve @ Ipp (Note 5.)
Device VRwM IR @ VrRwM Vgr (Note 4.) (V) @l Ve Ipp OVgr
Device Marking Volts nA Min Nom Max mA \Y A mv/°C
MMBZ15VDLT1 15D 12.8 100 14.3 15 15.8 1.0 21.2 1.9 12
(VE=1.1V Max @ Ig = 200 mA)
Breakdown Voltage Ve @ Ipp (Note 5.)
Device VRwM IR @ VRwM Vgr (Note 4.) (V) @l Ve Ipp OVer
Device Marking Volts nA Min Nom Max mA \Y A mV/°C
MMBZ27VCLT1 27C 22 50 25.65 27 28.35 1.0 38 1.0 26
4. Vgr measured at pulse test current |1 at an ambient temperature of 25°C.
5. Surge current waveform per Figure 5. and derate per Figure 6.
TYPICAL CHARACTERISTICS
MMBZ15VDLT1 MMBZ27VCLT1
17 = 29
S o
® p BIDIRECTIONAL
e BIDIRECTIONAL &£
£ 16 ' /‘ = 28 l
= (%]
& [
= 3
) =
VIR G 27
w
3 >
=
% 14 _— 3 %
a
5 _— UNIDIRECTIONAL =
< &
L o
£ 13 25
-40 +25 +85 +125 -55 +25 +85 +125

TEMPERATURE (°C)

Figure 1. Typical Breakdown Voltage
versus Temperature

Figure 2. Typical Breakdown Voltage
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Pp , POWER DISSIPATION (mW)
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MMQAS5VG6T1 Series

24 Watt Peak Power Zener
Transient Voltage Suppressors

SC-59 Quad Common Anode for Zeners
ESD Protection ON Semiconductor™
These quad monolithic silicon voltage suppressors are designed for

applications requiring transient voltage protection capability. They are
intended for use in voltage and ESD sensitive equipment such as

http://onsemi.com

computers, printers, business machines, communication systems, medical PIN ASSIGNMENT

equipment, and other applications. Their quad junction common anode

design protec';s fom_Jr separate lines using or_1|y one pack_age. These devices E E

are ideal for situations where board space is at a premium. 6 H‘T*

Specification Features: ‘4 IZ EI

* SC-59 Package Allows Four Separate Unidirectional Configurations 1%‘ E APRER Z‘

* Working Peak Reverse \Voltage Range — 3.0 Vto 2.5V ’

* Standard Zener Breakdown Voltage Range — 5.6 V to 33 V SC-59 PIN 1. CATHODE
- —_ . CASE 318F 2. ANODE

* Peak Power — Minimum 24 W @ 1 ms (Unidirectional), per Figure 5 STYLE 1 3. CATHODE

* Peak Power — Minimum 150 W @ 26 (Unidirectional), per Figure 6 g: m{)"t')%DE

* ESD Rating of Class 3 (> 16 KV) per Human Body Model 6. CATHODE

¢ Maximum Clamp Voltage @ Peak Pulse Current
¢ Package Designed for Optimal Automated Board Assembly

* Small Package Size for High Density Applications MARKING DIAGRAM
* Low Leakage < 2.Q0A (11111
Mechanical Characteristics: xXxx =
CASE: Void-free, transfer-molded, thermosetting plastic |:| T
FINISH: All external surfaces are corrosion resistant and leads are
readily solderable xxx = Device Code
MAXIMUM CASE TEMPERATURE FOR SOLDERING PURPOSES: (See Table Next Page)
260°C for 10 Seconds M =Date Code
MAXIMUM RATINGS
Rating Symbol | Value Unit ORDERING INFORMATION
Peak Power Dissipation (Note 1.) Ppk 24 W Device T Package Shipping
@10ms@ T <25°C
Peak Power Dissipation (Note 2.) Ppk 150 W MMQAXXTL SC-59 8000/Tape & Reel
@20us @ T, <25°C MMQAXXXT3 SC-59 10,000/Tape & Reel
Total Power Dissipation (Note 3.) @ Ta = 25°C Pp 225 mwW
Derate Above 25°C 1.8 mw/°C
Thermal Resistance — Junction to Ambient Roia 556 °CIW . .
TThe “T1" suffix refers to an 8 mm, 7 inch reel.
Total Power Dissipation (Note 4.) @ Tp = 25°C Pp 300 mwW The “T3" suffix refers to an 8 mm, 13 inch reel.
Derate Above 25°C 24 mwW/°C
Thermal Resistance — Junction to Ambient Roia 417 °CIW
Junction and Storage Temperature Range Ty Tstg | —55t0 °C
+150
1. Nonrepetitive current pulse per Figure 5 and derated above Tp = 25°C per
Figure 4
2. Nonrepetitive current pulse per Figure 6 and derated above Tp = 25°C per
Figure 4

3. FR-5board =1.0 X 0.75 X 0.62 in.
4. Alumina substrate = 0.4 X 0.3 X 0.024 in., 99.5% alumina

0 Semiconductor Components Industries, LLC, 2001 150 Publication Order Number:
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MMQASV6T1 Series

ELECTRICAL CHARACTERISTICS (Tp =25°C unless “|
otherwise noted, Vg = 0.9 V Max. @ I (Note 5.) = 10 mA) e
Unidirectional (Circuit tied to Pins 1, 2 and 5; Pins 2, 3 and F
5; or 2, 4 and 6; or Pins 2, 5 and 6) |
Symbol Parameter ‘
Ipp Maximum Reverse Peak Pulse Current |
Vc Ver VRwm \ Y
Ve Clamping Voltage @ lpp ——— == |p Vg
It
VRwM Working Peak Reverse Voltage }
IR Maximum Reverse Leakage Current @ Vrwm \
Z77 Maximum Zener Impedance @ Izt |
—————— |
VBR Breakdown Voltage @ It PP
T Test Current L .
Uni—Directional TVS
BOVgR Maximum Temperature Coefficient of Vgr
Ie Forward Current
Vg Forward Voltage @ I
ELECTRICAL CHARACTERISTICS
Breakdown Voltage Y Ipp (Note 7.
IR @ d Z71 (Note 6.) c@lpr )
Devioe VRwM VRwM VgRr (Note 5.) (Volts) @ I+ @ lz7 Ve Ipp OVgr
Device Marking Volts nA Min Nom Max mA Q mA Volts Amps mwW/°C
MMQA5V6T1 5A6 3.0 2000 5.32 5.6 5.88 1.0 400 1.0 8.0 3.0 1.26
MMQAG6V2T1 6A2 4.0 700 5.89 6.2 6.51 1.0 300 1.0 9.0 2.66 10.6
MMQAG6V8T1 6A8 4.3 500 6.46 6.8 7.14 1.0 300 1.0 9.8 2.45 10.9
MMQA12VT1 12A 9.1 75 11.4 12 12.6 1.0 80 1.0 17.3 1.39 14
MMQA13VT1 13A 9.8 75 12.35 13 13.65 1.0 80 1.0 18.6 1.29 15
MMQA15VT1 15A 11 75 14.25 15 15.75 1.0 80 1.0 21.7 1.1 16
MMQA18VT1 18A 14 75 17.1 18 18.9 1.0 80 1.0 26 0.923 19
MMQA20VT1 20A 15 75 19.0 20 21.0 1.0 80 1.0 28.6 0.84 20.1
MMQA21VT1 21A 16 75 19.95 21 22.05 1.0 80 1.0 30.3 0.792 21
MMQA22VT1 22A 17 75 20.9 22 23.1 1.0 80 1.0 31.7 0.758 22
MMQA24VT1 24A 18 75 22.8 24 25.2 1.0 100 1.0 34.6 0.694 25
MMQA27VT1 27A 21 75 25.65 27 28.35 1.0 125 1.0 39.0 0.615 28
MMQAS30VT1 30A 23 75 28.5 30 31.5 1.0 150 1.0 43.3 0.554 32
MMQAS33VT1 33A 25 75 31.35 33 34.65 1.0 200 1.0 48.6 0.504 37

5. Vggr measured at pulse test current It at an ambient temperature of 25°C

6. ZzTis measured by dividing the AC voltage drop across the device by the AC current supplied. The specified limits are 1z(ac) = 0.1 Iz(dc)
with the AC frequency = 1.0 kHz

7. Surge current waveform per Figure 5 and derate per Figure 4
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C, CAPACITANCE (pF)

Pp , POWER DISSIPATION (mW)

MMQAS5V6TL1 Series

TYPICAL CHARACTERISTICS
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Ta, AMBIENT TEMPERATURE (°C)

Figure 4. Pulse Derating Curve
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VALUE (%)

Ppk PEAK SURGE POWER (W)

MMQAS5V6TL1 Series

TYPICAL CHARACTERISTICS
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Power is defined as Vrgm X 1z(pk) where Vrgm

is the clamping voltage at Iz(pk).

100 == - - - -
& PEAK VALUE Ipgy @ 8 us
90 I T T
80 PULSE WIDTH (tp) IS DEFINED __|
[ 1\ AS THAT POINT WHERE THE

70 l \ PEAK CURRENT DECAY =8 us ™|

60 | | |

o [ HALF VALUE Ipgy/2 @ 20 us

30 4_ S AN

P
20 l \\
0 S ——
0 20 40 60 80
t, TIME (us)
Figure 6. 8 x 20 us Pulse Waveform
200
7

180 —
160 ™ 8 x 20 WAVEFORM AS PER FIGURE 6
140
120
100

80

60 10 x 100 WAVEFORM AS PER FIGURE 5

40 ——

20

0
56 6.8 12 20 27 33
NOMINAL V5

Figure 8. Typical Maximum Non—Repetitive

http://onsemi.com

153

Surge Power, Ppk versus V ggr



MMQASV6T1 Series

TYPICAL COMMON ANODE APPLICATIONS
A quad junction common anode design in a SC-74 when board space is at a premium. A simplified example of

packageprotects four separate lines using only one package. MMQA Series Device applications is illustrated below.
This adds flexibility and creativity to PCB design especially

Computer Interface Protection

A
KEYBOARD B
TERMINAL 110 c FUNCTIONAL
PRINTER DECODER
ETC. D
—F+-4-
I /__//__//__/ —|
gLy
GND
A
MMQA SERIES DEVICE
Microprocessor Protection
O Vpp
O Vge
ADDRESS BUS
| [ |
RAM ROM
DATA BUS
CPU
I/0
CLOCK
CONTROL BUS ]
P e B
I /__//__//__//__/—l
gty
O GND
k_/Y\J

MMQA SERIES DEVICE
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MSQA6V1IWS5T2

Quad Array for
ESD Protection

This quad monolithic silicon voltage suppressor is designed for

applications requiring transient overvoltage protection capability. It is ON Semiconductor™

intended for use in voltage and ESD sensitive equipment such as

computers, printers, business machines, communication systems, http://onsemi.com

medical equipment, and other applications. Its quad junction common

anode design protects four separate lines using only one package. MARKING
These devices are ideal for situations where board space is at a DIAGRAM
premium. ‘
4 5

Specification Features %ﬁ
» SCB88A Package Allows Four Separate Unidirectional Configurations 61 o
. SC-88A/SOT-323

Low Leakage < 1A @ 3 Volt CASE ALOA 123
¢ Breakdown Voltage: 6.1 Volt — 7.2 Volt @ 1 mA
* Low Capacitance (90 pF typical) 61 = Device Marking
* ESD Protection Meeting IEC1000-4-2 D = One Digit Date Code
Mechanical Characteristics
* \oid Free, Transfer—Molded, Thermosetting Plastic Case J
¢ Corrosion Resistant Finish, Easily Solderable ! >
¢ Package Designed for Optimal Automated Board Assembly 20— ¢

* Small Package Size for High Density Applications

ORDERING INFORMATION

Device

Package

Shipping

MSQAGV1IW5T2

SC-88A

3000/Tape & Reel

NOTE: T2 Suffix Devices are Packaged with Pin 1

Opposing Sprocket Hole.

0 Semiconductor Components Industries, LLC, 2001 155
March, 2001 — Rev. 1
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MSQAG6VIWS5T2

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Characteristic Symbol Value Unit
Peak Power Dissipation @ 20 us @Tp < 25°C (Note 1.) Ppk 150 Watts
Steady State Power — 1 Diode (Note 2.) Pp 385 mwW
Thermal Resistance Junction to Ambient Roia 325 °CIW
Above 25°C, Derate 3.1 mwW/°C
Maximum Junction Temperature Timax 150 °C
Operating Junction and Storage Temperature Range Ty Tstg -55to +150 °C
ESD Discharge MIL STD 883C — Method 3015-6 Vpp 16 kv
IEC1000-4-2, Air Discharge 16
IEC1000-4-2, Contact Discharge 9
Lead Solder Temperature (10 seconds duration) T 260 °C
ELECTRICAL CHARACTERISTICS
Breakdown Voltage Leakage Current Capacitance Max
Ver @ 1 mA (Volts) Irm @ VRm =3V @ 0V Bias VE @ I =200 mA
Device Min Nom Max (nA) (pF) V)
MSQAG6V1WS5S 6.1 6.6 7.2 1.0 90 1.25

1. Non-repetitive current per Figure 1. Derate per Figure 2.

2. Only 1 diode under power. For all 4 diodes under power, Pp will be 25%. Mounted on FR—-4 board with min pad.
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Figure 2. 8 x 20 us Pulse Waveform
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DF6AG6.8FUT1

Quad Array for
ESD Protection

This quad voltage suppressor is designed for applications requiring

transient overvoltage protection capability. It is intended for use in ON Semiconductor™
voltage and ESD sensitive equipment such as computers, printers, _
business machines, communication systems, medical equipment, and http://onsemi.com

other applications. Its quad junction common anode design protects
four separate lines using only one package. These devices are ideal for

situations where board space is at a premium. 1 6
Specification Features 2 5
* SC-88 Package Allows Four Separate Unidirectional Configurations

* Low Leakage < A @ 5 Volt 3 4

* Breakdown \oltage: 6.4 — 7.2 Volt @ 5 mA
¢ Low Capacitance (40 pF typical)

* ESD Protection Meeting 61000—4-2 Level 4
and 16 kV Human Body Model MARKING

g%@ DIAGRAM
Mechanical Characteristics 6[] 5[] 4[]

* \oid Free, Transfer—Molded, Thermosetting Plastic Case sc_ss
* Corrosion Resistant Finish, Easily Solderable CASE 4198 o 68¢
* Package Designed for Optimal Automated Board Assembly PLASTIC nBIEl

Small Package Size for High Density Applications
68 = Device Marking
d = One Digit Date Code

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted) O = Pin 1 Indicator
Rating Symbol Value Unit
Peak Power Dissipation @ 8 x 20 us Ppk 75 Watts
(Note 1) ORDERING INFORMATION
Steady State Power Dissipation Pp 385 mwW Device Package Shipping
(Note 2)
Thermal Resistance — Roon DF6A6.8FUT1 SC-88 3000/Tape & Reel
Junction to Ambient 328 °C/W
Derate Above 25°C 3.0 mw/°C
Maximum Junction Temperature T Imax 150 °C
Operating Junction and Storage T3, Tstg -55to °C
Temperature Range +150
ESD Discharge Vpp kv
MIL STD 883C — Method 3015-6 16
IEC61000—4-2, Air Discharge 16
IEC61000-4-2, Contact Discharge 8
Lead Solder Temperature T 260 °C
(10 seconds duration)

1. Per Waveform Figure 1
2. Mounted on FR-5 Board = 1.0 X 0.75 X 0.062 in.

0 Semiconductor Components Industries, LLC, 2001 158 Publication Order Number:
May, 2001 — Rev. 0 DF6A6.8FUT1/D



DF6A6.8FUT1

VBr VRWM
I
V—| Curve
ELECTRICAL CHARACTERISTICS
Typical Max Max
Breakdown Voltage Leakage Current Capacitance Max Z; @ Zzx @
Devi Vgr @ 5 mA (Volts) Irv @ VRwm=5V | @0VBias | VF@Ir=10mA | 5mA | 0.5mA
evice
Device Marking Min Nom Max (uA) (pF) ) (Q) (Q)
DF6A6.8FUT1 68 6.4 6.8 7.2 1.0 40 1.25 30 300
100 f—> T T T T 50
t, PEAK VALUE Iggy @ 8 us
= 9 I [ I ~ 45
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Ve, CLAMPING VOLTAGE (VOLTS)

Figure 4. Clamping Voltage versus Peak

Pulse Current




SMSO05T1

SC-74 Quad Transient
Voltage Suppressor

for ESD Protection

This quad monolithic silicon voltage suppressor is designed for
applications requiring transient overvoltage protection capability. It is
intended for use in voltage and ESD sensitive equipment such as
computers, printers, business machines, communication systems and
other applications. This quad device provides superior surge SC-74 QUAD TRANSIENT
protection over current quad Zener MMQA series by providing up to VOLTAGE SUPPRESSOR
350 watts peak power. 350 WATTS PEAK POWER
Features: 5VOLTS
* SC-74 Package Allows Four Separate Unidirectional Configurations
* Peak Power — 350 Watts, 8 x 28
* ESD Rating of Class N (Exceeding 25 kV) per the

Human Body Model
¢ ESD Rating:

IEC 61000-4-2 (ESD) 15 kV (air) 8 kV (contact) E

3
IEC 61000—4—4 (EFT) 40 Amps (5/50 ns) %?é B B
ot g

ON Semiconductor™

http://onsemi.com

PIN ASSIGNMENT

IEC 61000-4-5 (lighting) 23 Amps (8/2@)

¢ UL Flammability Rating of 94V-0 E

Typical Applications: CASS(;_ZEBF PIN 1. CATHODE
¢ Hand Held Portable Applications such as Cell Phones, Pagers, STYLE 1 2 ANODE
Notebooks and Notebook Computers 3. CATHODE
4. CATHODE
5. ANODE
MAXIMUM RATINGS 6. CATHODE
Rating Symbol Value Unit
Peak Power Dissipation Ppk 350 W MARKING DIAGRAM
8x20uS @ Tp =25°C (Note 1.) |—| |—| |—|
Total Power Dissipation on FR-5 Board Pp 225 mwW d
@ Ta = 25°C (Note 2.) ° XXX
Derate Above 25°C 1.8 mw/°C |_| |_| |_|
Thermal Resistance, Rgia 556 °C/W ]
Junction—to—Ambient xxx = Device Code
d = Date Code
Junction and Storage T3, Tstg -55to °C
Temperature Range +150
Lead Solder Temperature — T 260 °C
Maximum 10 Seconds Duration ORDERING INFORMATION
1. Non-repetitive current pulse 8 x 20 uS exponential decay waveform Device Package Shipping
2. FR-5=1.0x0.75x0.62 in.
SMS05T1 SC-74 3000/Tape & Reel
SMSO05T3 SC-74 10,000/Tape & Reel
0 Semiconductor Components Industries, LLC, 2001 160 Publication Order Number:
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SMSO05T1

Ve Ver VrRwM

\%
ELECTRICAL CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage @ |, = 1.0 mA VBR 6.0 - 7.2 \Y
Reverse Leakage Current @ Vrwn = 5.0 Volts Ir N/A - 20 uA
Maximum Clamping Voltage @ Ipp = 5.0 A, 8 x 20 uS Ve N/A - 9.8 \%
Maximum Clamping Voltage @ Ipp = 23 A, 8 X 20 uS Ve N/A - 155 \%
Between I/O Pins and Ground @ Vg = 0 Volts, 1.0 MHz Capacitance 250 300 400 pF
10 110
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Figure 1. Non—Repetitive Peak Pulse Power

versus Pulse Time
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Ta, AMBIENT TEMPERATURE (°C)

Figure 2. Power Derating Curve
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CHAPTER 6
Zener Voltage Regulator Diodes —
Axial Leaded Data Sheets
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1N4370A Series

500 mW DO-35 Hermetically
Sealed Glass Zener Voltage
Regulators

This is a complete series of 500 mW Zener diodes with limits and

ON Semiconductor™

excellent operating characteristics that reflect the superior capabilities

of silicon—oxide passivated junctions. All this in an axial-lead

http://onsemi.com

hermetically sealed glass package that offers protection in all common

environmental conditions.

Specification Features:

* Zener \oltage Range —2.4Vto 12V

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ DO-204AH (DO-35) Package — Smaller than Conventional
DO-204AA Package

¢ Double Slug Type Construction

¢ Metallurgical Bonded Construction

Mechanical Characteristics:

CASE: Double slug type, hermetically sealed glass

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/186 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS (Note 1.)

Rating Symbol Value Unit
Max. Steady State Power Dissipation Pp 500 mw
@ T_ £75°C, Lead Length = 3/8"
Derate above 75°C 4.0 mw/°C
Operating and Storage T3, Tstg —65 to °C
Temperature Range +200
1. Some part number series have lower JEDEC registered ratings.
0 Semiconductor Components Industries, LLC, 2001 165

May, 2001 — Rev. 1

o 11 o
Cathode Anode
AXIAL LEAD
CASE 299
GLASS
MARKING DIAGRAM
L
IN
| x 1
ww

L

1NxxxxA = Device Code

Y
ww

= Assembly Location

(See Table Next Page)

= Year

= Work Week

ORDERING INFORMATION

Device Package Shipping
INXXXXA Axial Lead 3000 Units/Box
INXxxxxARL Axial Lead | 5000/Tape & Reel
INXxxxARL2 * Axial Lead | 5000/Tape & Reel
INxxxxARAL Axial Lead | 3000/Ammo Pack
INXXXXATA Axial Lead | 5000/Ammo Pack
INXXXXATA2 * Axial Lead | 5000/Tape & Reel
INxxxxARRL Axial Lead | 3000/Tape & Reel
INxxxxARR2 ¥ | Axial Lead | 3000/Tape & Reel

* The “2” suffix refers to 26 mm tape spacing.
T Polarity band up with cathode lead off first
* Polarity band down with cathode lead off first

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

Publication Order Number:

1N4370A/D




1N4370A Series

ELECTRICAL CHARACTERISTICS (Ta =25°C unless
otherwise noted, Vg = 1.5 V Max @ I = 200 mA for all types)

Symbol Parameter
Vyz Reverse Zener Voltage @ Izt
Iz Reverse Current
Z77 Maximum Zener Impedance @ Izt v
Izm Maximum DC Zener Current o
IR Reverse Leakage Current @ VR
VR Reverse Voltage
I Forward Current
Vg Forward Voltage @ Ir
Zener Voltage Regulator
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted, Vg = 1.5 V Max @ Iz = 200 mA for all types)
Zener Voltage (Note 3. | VgR=1V
ge ( ) Zr (Note 4.) RO VR
Vz (Volt | Ta =25°C Ta = 150°C
Device Devioe z (Volts) @ lzr @ Iz Izm (Note 5.) A A
(Note 2.) Marking Min Nom Max (mA) (Q) (mA) (HA) (HA)
1N4370A 1N4370A 2.28 24 2.52 20 30 150 100 200
1N4371A 1IN4371A 2.57 2.7 2.84 20 30 135 75 150
1IN4372A 1IN4372A 2.85 3.0 3.15 20 29 120 50 100
IN746A IN746A 3.14 3.3 3.47 20 28 110 10 30
IN747A IN747A 3.42 3.6 3.78 20 24 100 10 30
IN748A IN748A 3.71 3.9 4.10 20 23 95 10 30
IN749A IN749A 4.09 4.3 4.52 20 22 85 2 30
IN750A 1IN750A 4.47 4.7 4.94 20 19 75 2 30
IN751A IN751A 4.85 5.1 5.36 20 17 70 1 20
IN752A IN752A 5.32 5.6 5.88 20 11 65 1 20
IN753A IN753A 5.89 6.2 6.51 20 7 60 0.1 20
IN754A IN754A 6.46 6.8 7.14 20 5 55 0.1 20
IN755A IN755A 7.13 7.5 7.88 20 6 50 0.1 20
IN756A IN756A 7.79 8.2 8.61 20 8 45 0.1 20
IN757A IN757A 8.65 9.1 9.56 20 10 40 0.1 20
IN758A IN758A 9.50 10 10.5 20 17 35 0.1 20
IN759A IN759A 11.40 12 12.6 20 30 30 0.1 20
2. TOLERANCE AND TYPE NUMBER DESIGNATION (V z)
The type numbers listed have a standard tolerance on the nominal zener voltage of +5%.
3. ZENER VOLTAGE (Vz) MEASUREMENT
Nominal zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (T, ) at 30°C + 1°C and 3/8"
lead length.
4. ZENER IMPEDANCE (Z7) DERIVATION
Zzt and Zzk are measured by dividing the ac voltage drop across the device by the ac current applied. The specified limits are for Iz(5c) =
0.1 Iz(gc) with the ac frequency = 60 Hz.
5. MAXIMUM ZENER CURRENT RATINGS (Izm)

Values shown are based on the JEDEC rating of 400 mW where the actual zener voltage (Vz) is known at the operating point, the maximum
zener current may be increased and is limited by the derating curve.
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1N4370A Series

APPLICATION NOTE — ZENER VOLTAGE

E (CM)
g

Since the actual voltage available from a given zener
diode is temperature dependent, it is necessary to determiné%
junction temperature under any set of operating conditions & 400
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

300

200

O_a is the lead-to-ambient thermal resistari€\(V) and B
is the power dissipation. The value fiyra will vary and

100
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use

JUNCTION-TO-LEAD THERMAL RES

and for printed circuit board wiring.
The temperature of the lead can also be measured using g;
thermocouple placed on the lead as close as possible to the
tie point. The thermal mass connected to the tie point is
normally large enough so that it will not significantly

%::p:é _
e
2.4-60V_—"
// |
| 62-200 V
L~ ~
[
0 02 04 06 08 1

L, LEAD LENGTH TO HEAT SINK (INCH)
Figure 2. Typical Thermal Resistance

respond to heat surges generated in the diode as a result of 1990 I\ T T T T 7
pulsed operation once steady-state conditions are achieved. 5000 \ TYPICAL LEAKAGE CURRENT |
Using the measured value of , Tthe junction temperature 2000 “ AT 80% OF NOMINAL |
may be determined by: " \ BREAKDOWN VOLTAGE
Ty=TL+ ATy 700 \‘\
ATy is the increase in junction temperature above the lead \\
temperature and may be found from Figure 2 for dc power: 200 \
ATy =6,.Pp. 10 1
For worst-case design, using expected limitspfitits _ 50 \
of Pp and the extremes of ;{llT; may be estimated. 3 2 \\
Changes in voltage,/ can then be found from: = \|
AV = evaJ. % 19 \\“
Byz, the zener voltage temperature coefficient, is found % ° \\
from Figures 4 and 5. g 2 \
Under high power-pulse operation, the zener voltage will 4 4 \
vary withtime and may also be affected significantly by the «< 8; \
zener resistance. For best regulation, keep current ' \ +125°C
excursions as low as possible. 0.2 —
Surge limitations are given in Figure 7. They are lower 01 \
than would be expected by considering only junction 3-8; \
temperature, asurrent crowding effects cause temperatures ' \\
to be extremely high in small spots, resulting in device  0.02 N
degradation should the limits of Figure 7 be exceeded. 0.01 N -
0.007 ~ +25°C
0.005
0.002
0.001
3 4 5 6 7 8 9 10 U 12 13 14 15
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1N4370A Series
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1N957B Series

500 mW DO-35 Hermetically
Sealed Glass Zener Voltage
Regulators

This is a complete series of 500 mW Zener diodes with limits and

ON Semiconductor™

excellent operating characteristics that reflect the superior capabilities

of silicon—oxide passivated junctions. All this in an axial-lead

hermetically sealed glass package that offers protection in all common

environmental conditions.

Specification Features:

* Zener \Voltage Range — 6.8V to 75V

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ DO-204AH (DO-35) Package — Smaller than Conventional
DO-204AA Package

¢ Double Slug Type Construction

¢ Metallurgical Bonded Construction

Mechanical Characteristics:

CASE: Double slug type, hermetically sealed glass

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/186 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS (Note 1.)

Rating Symbol Value Unit
Max. Steady State Power Dissipation Pp 500 mw
@ T_ £75°C, Lead Length = 3/8"
Derate above 75°C 4.0 mw/°C
Operating and Storage T3, Tstg —65 to °C
Temperature Range +200
1. Some part number series have lower JEDEC registered ratings.
0 Semiconductor Components Industries, LLC, 2001 173

May, 2001 — Rev. 1

A

http://onsemi.com

o k‘ o}
Cathode Anode
AXIAL LEAD
CASE 299
GLASS
MARKING DIAGRAM
L
IN
| o 1
X
YWW
L = Assembly Location

1N9xxB = Device Code

Y
ww

(See Table Next Page)

= Year

= Work Week

ORDERING INFORMATION

Device Package Shipping
1N9xxB Axial Lead 3000 Units/Box
1N9xxBRL Axial Lead | 5000/Tape & Reel
1IN9xxBRL2 * Axial Lead | 5000/Tape & Reel
1IN9xxBRA1 Axial Lead | 3000/Ammo Pack
1N9xxBTA Axial Lead | 5000/Ammo Pack
IN9XXBTA2 * Axial Lead | 5000/Tape & Reel
IN9xxBRR1 T Axial Lead | 3000/Tape & Reel
1N9xxBRR2 ¥ Axial Lead | 3000/Tape & Reel

* The “2” suffix refers to 26 mm tape spacing.
T Polarity band up with cathode lead off first
* Polarity band down with cathode lead off first

Publication Order Number:

1N957B/D




1N957B Series

ELECTRICAL CHARACTERISTICS (Tp =25°C unless |
otherwise noted, Vg = 1.5 V Max @ I = 200 mA for all types) ‘L
|
Symbol Parameter F
Vyz Reverse Zener Voltage @ Izt
Iz Reverse Current
Z77 Maximum Zener Impedance @ Izt v
Izk Reverse Current o
Zzk Maximum Zener Impedance @ lzk
IR Reverse Leakage Current @ VR
VR Breakdown Voltage
I Forward Current
Vg Forward Voltage @ I
- Zener Voltage Regulator
Izm Maximum DC Zener Current
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 1.5 V Max @ Ig = 200 mA for all types)
Zener Voltage (Note 3.) Zener Impedance (Note 4.) Leakage Current |
™M
V7 (Volts | Z I Z | | V .
Device Device z (Volts) @ Izt 21 @ lz7 2K @ Iz¢ R @ VR (Note 5.)
(Note 2.) Marking Min Nom Max mA Q Q mA HA Volts mA
1IN957B 1IN957B 6.46 6.8 7.14 18.5 4.5 700 1.0 150 5.2 47
1N958B 1N958B 7.125 7.5 7.875 16.5 5.5 700 0.5 75 5.7 42
1N959B 1N959B 7.79 8.2 8.61 15 6.5 700 0.5 50 6.2 38
1N960B 1N960B 8.645 9.1 9.555 14 7.5 700 0.5 25 6.9 35
1N961B 1IN961B 9.5 10 10.5 12.5 8.5 700 0.25 10 7.6 32
1N962B 1N962B 10.45 11 11.55 11.5 9.5 700 0.25 5 8.4 28
1N963B 1N963B 11.4 12 12.6 10.5 11.5 700 0.25 5 9.1 26
1N964B 1N964B 12.35 13 13.65 9.5 13 700 0.25 5 9.9 24
1N965B 1N965B 14.25 15 15.75 8.5 16 700 0.25 5 11.4 21
1N966B 1N966B 15.2 16 16.8 7.8 17 700 0.25 5 12.2 19
1N967B 1N967B 171 18 18.9 7.0 21 750 0.25 5 13.7 17
1N968B 1N968B 19 20 21 6.2 25 750 0.25 5 15.2 15
1N969B 1N969B 20.9 22 23.1 5.6 29 750 0.25 5 16.7 14
1N970B 1N970B 22.8 24 25.2 5.2 33 750 0.25 5 18.2 13
1IN971B 1IN971B 25.65 27 28.35 4.6 41 750 0.25 5 20.6 11
1N972B 1N972B 28.5 30 315 4.2 49 1000 0.25 5 22.8 10
1N973B 1N973B 31.35 33 34.65 3.8 58 1000 0.25 5 25.1 9.2
1N974B 1N974B 34.2 36 37.8 3.4 70 1000 0.25 5 27.4 8.5
1N975B 1N975B 37.05 39 40.95 3.2 80 1000 0.25 5 29.7 7.8
1N978B 1N978B 48.45 51 53.55 25 125 1500 0.25 5 38.8 5.9
1N979B 1N979B 53.2 56 58.8 2.2 150 2000 0.25 5 42.6 54
1N982B 1N982B 71.25 75 78.75 1.7 270 2000 0.25 5 56 4.1

2. TOLERANCE AND VOLTAGE DESIGNATION
Tolerance designation — Device tolerance of 5% is indicated by a “B” suffix.

3. ZENER VOLTAGE (Vz) MEASUREMENT
Nominal zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (T|) at 30°C + 1°C and 3/8"
lead length.

4. ZENER IMPEDANCE (Z7) DERIVATION
Zzt and Zz are measured by dividing the ac voltage drop across the device by the ac current applied. The specified limits are for Iz(ac) =
0.1 Iz(gc) with the ac frequency = 60 Hz.

5. MAXIMUM ZENER CURRENT RATINGS (Izm)
Values shown are based on the JEDEC rating of 400 mW where the actual zener voltage (V) is known at the operating point, the maximum
zener current may be increased and is limited by the derating curve.
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1N957B Series

APPLICATION NOTE — ZENER VOLTAGE

E (CM)
g

Since the actual voltage available from a given zener
diode is temperature dependent, it is necessary to determiné%
junction temperature under any set of operating conditions & 400
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

300

200

O_a is the lead-to-ambient thermal resistari€\(V) and B
is the power dissipation. The value fiyra will vary and

100
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use

JUNCTION-TO-LEAD THERMAL RES

and for printed circuit board wiring.
The temperature of the lead can also be measured using g;
thermocouple placed on the lead as close as possible to the
tie point. The thermal mass connected to the tie point is
normally large enough so that it will not significantly

%::p:é _
e
2.4-60V_—"
// |
| 62-200 V
L~ ~
[
0 02 04 06 08 1

L, LEAD LENGTH TO HEAT SINK (INCH)
Figure 2. Typical Thermal Resistance

respond to heat surges generated in the diode as a result of 1990 I\ T T T T 7
pulsed operation once steady-state conditions are achieved. 5000 \ TYPICAL LEAKAGE CURRENT |
Using the measured value of , Tthe junction temperature 2000 “ AT 80% OF NOMINAL |
may be determined by: " \ BREAKDOWN VOLTAGE
Ty=TL+ ATy 700 \‘\
ATy is the increase in junction temperature above the lead \\
temperature and may be found from Figure 2 for dc power: 200 \
ATy =6,.Pp. 10 1
For worst-case design, using expected limitspfitits _ 50 \
of Pp and the extremes of ;{llT; may be estimated. 3 2 \\
Changes in voltage,/ can then be found from: = \|
AV = evaJ. % 19 \\“
Byz, the zener voltage temperature coefficient, is found % ° \\
from Figures 4 and 5. g 2 \
Under high power-pulse operation, the zener voltage will 4 4 \
vary withtime and may also be affected significantly by the «< 8; \
zener resistance. For best regulation, keep current ' \ +125°C
excursions as low as possible. 0.2 —
Surge limitations are given in Figure 7. They are lower 01 \
than would be expected by considering only junction 3-8; \
temperature, asurrent crowding effects cause temperatures ' \\
to be extremely high in small spots, resulting in device  0.02 N
degradation should the limits of Figure 7 be exceeded. 0.01 N -
0.007 ~ +25°C
0.005
0.002
0.001
3 4 5 6 7 8 9 10 U 12 13 14 15
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1N957B Series

TEMPERATURE COEFFICIENTS
(-55°C to +150°C temperature range; 90% of the units are in the ranges indicated.)
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1N957B Series
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1N957B Series
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Figure 13. Zener Voltage versus Zener Current —V 7 = 30 thru 105 Volts
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Figure 14. Zener Voltage versus Zener Current —V 7 = 110 thru 220 Volts
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1N5985B Series

500 mW DO-35 Hermetically
Sealed Glass Zener Voltage
Regulators

This is a complete series of 500 mW Zener diodes with limits and
excellent operating characteristics that reflect the superior capabilities
of silicon—oxide passivated junctions. All this in an axial-lead
hermetically sealed glass package that offers protection in all common
environmental conditions.

Specification Features:

* Zener \oltage Range — 2.4V to 20 V

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ DO-204AH (DO-35) Package — Smaller than Conventional
DO-204AA Package

¢ Double Slug Type Construction

¢ Metallurgical Bonded Construction

Mechanical Characteristics:

CASE: Double slug type, hermetically sealed glass

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/186 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS (Note 1.)

ON Semiconductor™

http://onsemi.com

A

o k‘ o}
Cathode Anode
AXIAL LEAD
CASE 299
GLASS
MARKING DIAGRAM
L
IN
| XX 1
xxB
YWW
L = Assembly Location

1NxxxxB = Device Code

(See Table Next Page)

Y = Year
Rating Symbol Value Unit WW = Work Week
Max. Steady State Power Dissipation Pp 500 mw
@ T_ £75°C, Lead Length = 3/8"
Derate above 75°C 4.0 mw/°C ORDERING INFORMATION
Operating and Storage T3, Tetg —65 to °C Device Package Shipping
Temperature Range +200 . .
1NxxxxB Axial Lead 3000 Units/Box
1. Some part number series have lower JEDEC registered ratings.
1NxxxxBRL Axial Lead | 5000/Tape & Reel
INxxxxBRL2 * Axial Lead | 5000/Tape & Reel
INxxxxBTA Axial Lead | 5000/Ammo Pack
INxxxxBTA2 * Axial Lead | 5000/Tape & Reel
INxxxxBRR1 Axial Lead | 3000/Tape & Reel
1NxxxxBRR2 ¥ Axial Lead | 3000/Tape & Reel

* The “2” suffix refers to 26 mm tape spacing.
Polarity band up with cathode lead off first
* Polarity band down with cathode lead off first

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

0 Semiconductor Components Industries, LLC, 2001 181
May, 2001 — Rev. 1

Publication Order Number:
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1N5985B Series

ELECTRICAL CHARACTERISTICS (T, = 30°C unless |
otherwise noted, Vg = 1.5V Max @ I = 100 mA for all types) A
|
Symbol Parameter F
Vyz Reverse Zener Voltage @ Izt
Iz Reverse Current
Z77 Maximum Zener Impedance @ Izt v
Izk Reverse Current o
Zzk Maximum Zener Impedance @ lzk
IR Reverse Leakage Current @ VR
VR Breakdown Voltage
I Forward Current
Vg Forward Voltage @ I
- Zener Voltage Regulator
Izm Maximum DC Zener Current
ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted, Vg = 1.5 V Max @ Iz = 100 mA for all types)
Zener Voltage (Note 3.) Zener Impedance (Note 4.) Leakage Current |
™
V7 (Volt | Z I Z | | V .
Devioe Device z (Volts) @ Izt 21 @ Iz7 7k @ Izk R @ VR (Note 5.)
(Note 2.) Marking Min Nom Max mA Q Q mA HA Volts mA
1N5985B 1N5985B 2.28 2.4 2.52 5 100 1800 0.25 100 1.0 208
1IN5987B 1N5987B 2.85 3.0 3.15 5 95 2000 0.25 50 1.0 167
1N5988B | 1N5988B 3.13 3.3 3.46 5 95 2200 0.25 25 1.0 152
1N5990B 1N5990B 3.7 3.9 4.09 5 90 2400 0.25 10 1.0 128
1IN5991B 1N5991B 4.08 4.3 4.51 5 88 2500 0.25 5.0 1.0 116
IN5992B | 1N5992B 4.46 4.7 4.93 5 70 2200 0.25 3.0 15 106
IN5993B IN5993B 4.84 5.1 5.35 5 50 2050 0.25 2.0 2.0 98
IN5994B IN5994B 532 5.6 5.88 5 25 1800 0.25 2.0 3.0 89
1IN5995B 1N5995B 5.89 6.2 6.51 5 10 1300 0.25 1.0 4.0 81
1IN5996B 1N5996B 6.46 6.8 7.14 5 8.0 750 0.25 1.0 5.2 74
1N5997B 1N5997B 7.12 7.5 7.87 5 7.0 600 0.25 0.5 6.0 67
IN5998B IN5998B 7.79 8.2 8.61 5 7.0 600 0.25 0.5 6.5 61
1N5999B 1N5999B 8.64 9.1 9.55 5 10 600 0.25 0.1 7.0 55
1N6000B 1N6000B 9.5 10 10.5 5 15 600 0.25 0.1 8.0 50
1N6001B 1N6001B 10.45 11 11.55 5 18 600 0.25 0.1 8.4 45
1N6002B | 1N6002B 11.4 12 12.6 5 22 600 0.25 0.1 9.1 42
1N6004B 1N6004B 14.25 15 15.75 5 32 600 0.25 0.1 11 33
1N6007B 1N6007B 19 20 21 5 48 600 0.25 0.1 15 25

2. TOLERANCE AND VOLTAGE DESIGNATION
Tolerance designation — Device tolerance of +5% is indicated by a “B” suffix.

3. ZENER VOLTAGE (Vz) MEASUREMENT
The zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (T ) at 30°C + 1°C and 3/8" lead
length.

4. ZENER IMPEDANCE (Z7) DERIVATION
Zzt and Zz are measured by dividing the ac voltage drop across the device by the ac current applied. The specified limits are for Iz(ac) =
0.1 Iz(gc) with the ac frequency = 1.0 kHz.

5. MAXIMUM ZENER CURRENT RATINGS (I zm)
This data was calculated using nominal voltages. The maximum current handling capability on a worst case basis is limited by the actual
zener voltage at the operation point and the power derating curve.
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Figure 1. Steady State Power Derating
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1N5985B Series

APPLICATION NOTE — ZENER VOLTAGE

E (CM)
g

Since the actual voltage available from a given zener
diode is temperature dependent, it is necessary to determiné%
junction temperature under any set of operating conditions & 400
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

300

200

O_a is the lead-to-ambient thermal resistari€\(V) and B
is the power dissipation. The value fiyra will vary and

100
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use

JUNCTION-TO-LEAD THERMAL RES

and for printed circuit board wiring.
The temperature of the lead can also be measured using g;
thermocouple placed on the lead as close as possible to the
tie point. The thermal mass connected to the tie point is
normally large enough so that it will not significantly

%::p:é _
e
2.4-60V_—"
// |
| 62-200 V
L~ ~
[
0 02 04 06 08 1

L, LEAD LENGTH TO HEAT SINK (INCH)
Figure 2. Typical Thermal Resistance

respond to heat surges generated in the diode as a result of 1990 I\ T T T T 7
pulsed operation once steady-state conditions are achieved. 5000 \ TYPICAL LEAKAGE CURRENT |
Using the measured value of , Tthe junction temperature 2000 “ AT 80% OF NOMINAL |
may be determined by: " \ BREAKDOWN VOLTAGE
Ty=TL+ ATy 700 \‘\
ATy is the increase in junction temperature above the lead \\
temperature and may be found from Figure 2 for dc power: 200 \
ATy =6,.Pp. 10 1
For worst-case design, using expected limitspfitits _ 50 \
of Pp and the extremes of ;{llT; may be estimated. 3 2 \\
Changes in voltage,/ can then be found from: = \|
AV = evaJ. % 19 \\“
Byz, the zener voltage temperature coefficient, is found % ° \\
from Figures 4 and 5. g 2 \
Under high power-pulse operation, the zener voltage will 4 4 \
vary withtime and may also be affected significantly by the «< 8; \
zener resistance. For best regulation, keep current ' \ +125°C
excursions as low as possible. 0.2 —
Surge limitations are given in Figure 7. They are lower 01 \
than would be expected by considering only junction 3-8; \
temperature, asurrent crowding effects cause temperatures ' \\
to be extremely high in small spots, resulting in device  0.02 N
degradation should the limits of Figure 7 be exceeded. 0.01 N -
0.007 ~ +25°C
0.005
0.002
0.001
3 4 5 6 7 8 9 10 U 12 13 14 15

http://onsemi.com
184

Vz, NOMINAL ZENER VOLTAGE (VOLTS)
Figure 3. Typical Leakage Current



+12
+10
+8
+6
+4

+2

6Vz , TEMPERATURE COEFFICIENT (mV/°C)

200

180

160

140

120

0Vz , TEMPERATURE COEFFICIENT (mV/°C)

100

1000
500

200

—_
o o
o o

n
o

C, CAPACITANCE (pF)
o S

- N

IN5985B Se

ries

TEMPERATURE COEFFICIENTS
(-55°C to +150°C temperature range; 90% of the units are in the ranges indicated.)

130 140 150 160 170 180 190 200
Viz, ZENER VOLTAGE (VOLTS)

Figure 4c. Range for Units 12
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1N5985B Series
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1N5985B Series
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Figure 11. Zener Voltage versus Zener Current—V 7 = 1 thru 16 Volts
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Figure 12. Zener Voltage versus Zener Current —V 7 = 15 thru 30 Volts
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1N5985B Series

10 \
/ Tp=25°
( / / /
| | '/ ! /
0.1
0.01
30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105
V7, ZENER VOLTAGE (VOLTS)
Figure 13. Zener Voltage versus Zener Current —V 7 = 30 thru 105 Volts
10
p— |
/ - _—
1 ﬁ / A/ A
[ / / / /
0.1
0.01
10 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

Vz, ZENER VOLTAGE (VOLTS)

Figure 14. Zener Voltage versus Zener Current —V 7 = 110 thru 220 Volts
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BZX79C2V4RL Series

500 mW DO-35 Hermetically
Sealed Glass Zener Voltage

Regulators

This is a complete series of 500 mW Zener diodes with limits and

ON Semiconductor™

excellent operating characteristics that reflect the superior capabilities

of silicon—oxide passivated junctions. All this in an axial-lead

http://onsemi.com

hermetically sealed glass package that offers protection in all common

environmental conditions.

Specification Features:
* Zener \oltage Range — 2.4V to 33V

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ DO-204AH (DO-35) Package — Smaller than Conventional

DO-204AA Package
¢ Double Slug Type Construction
* Metallurgical Bonded Construction

Mechanical Characteristics:
CASE: Double slug type, hermetically sealed glass

FINISH: All external surfaces are corrosion resistant and leads are

readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:

230°C, 1/18 from the case for 10 seconds
POLARITY: Cathode indicated by polarity band
MOUNTING POSITION: Any

MAXIMUM RATINGS (Note 1.)

o 11 o
Cathode Anode
AXIAL LEAD
CASE 299
GLASS
MARKING DIAGRAM
L
| o0 1
YWW

L

79Cxxx = Device Code

Y
ww

= Assembly Location

(See Table Next Page)

= Year

= Work Week

ORDERING INFORMATION

Rating Symbol Value Unit
Max. Steady State Power Dissipation Pp 500 mw
@ T_ £75°C, Lead Length = 3/8"
Derate above 75°C 4.0 mw/°C
Operating and Storage T3, Tstg —65 to °C
Temperature Range +200
1. Some part number series have lower JEDEC registered ratings.
0 Semiconductor Components Industries, LLC, 2001 189

May, 2001 — Rev. 1

Device Package Shipping
BZX79CxxxRL Axial Lead | 5000/Tape & Reel
BZX79CxxxRL2* | Axial Lead [ 5000/Tape & Reel

* The “2” suffix refers to 26 mm tape spacing.

Publication Order Number:

BZX79C2V4RL/I5




BZX79C2V4RL Series

ELECTRICAL CHARACTERISTICS (T, = 30°C unless |
otherwise noted, Vg = 1.5V Max @ I = 100 mA for all types) A
Symbol Parameter IF
Vyz Reverse Zener Voltage @ Izt
Iz Reverse Current
Z77 Maximum Zener Impedance @ Izt v
BOVgR Temperature Coefficient of Vgg (Typical) -
IR Reverse Leakage Current (Tp = 25°C) @ VR
VR Breakdown Voltage
I Forward Current
Vg Forward Voltage @ Ir
C Capacitance (Typical)
Zener Voltage Regulator
ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted, Vg = 1.5 V Max @ Iz = 100 mA for all types)
Zener Voltage (Note 3.) Zz7 (Note 4.) | Leakage Current OVgRr Cc
@ Izr Vz=0,
V7 (Volts | =1. | V mV/°C =1.
Device Device z ( ) @ Izt | (Ff=1.0kHz) R @ VR f=1.0 MHz
(Note 2.) Marking Min Nom Max mA Q MA Volts Min Max pF
BZX79C2V4RL 79C2Vv4 2.28 2.4 2.52 5 100 100 1 -35 0 255
BZX79C2V7RL 79C2V7 2.57 2.7 2.84 5 100 75 1 -3.5 0 230
BZX79C3VORL 79C3V0 2.85 3.0 3.15 5 95 50 1 -3.5 0 215
BZX79C3V3RL | 79C3V3 3.14 3.3 3.47 5 95 25 1 -35 0 200
BZX79C3V6RL 79C3V6 3.42 3.6 3.78 5 90 15 1 -3.5 0 185
BZX79C3V9ORL 79C3V9 3.71 3.9 4.10 5 90 10 1 -35 0.3 175
BZX79C4V7RL 79C4vV7 4.47 4.7 4.94 5 80 3 2 -3.5 0.2 130
BZX79C5V1RL 79C5V1 4.85 5.1 5.36 5 60 2 2 -2.7 1.2 110
BZX79C5V6RL 79C5V6 5.32 5.6 5.88 5 40 1 2 -2.0 2.5 95
BZX79C6V2RL 79C6V2 5.89 6.2 6.51 5 10 3 4 0.4 3.7 90
BZX79C6V8RL 79C6V8 6.46 6.8 7.19 5 15 2 4 1.2 4.5 85
BZX79C7V5RL 79C7V5 7.13 7.5 7.88 5 15 1 5 2.5 5.3 80
BZX79C8V2RL 79C8Vv2 7.79 8.2 8.61 5 15 0.7 5 3.2 6.2 75
BZX79C10RL 79C10 9.5 10 10.5 5 20 0.2 7 4.5 8.0 70
BZX79C12RL 79C12 11.4 12 12.6 5 25 0.1 8 6.0 10 65
BZX79C15RL 79C15 14.25 15 15.75 5 30 0.05 10.5 9.2 13 55
BZX79C16RL 79C16 15.2 16 16.8 5 40 0.05 11.2 10.4 14 52
BZX79C18RL 79C18 17.1 18 18.9 5 45 0.05 12.6 12.9 16 47
BZX79C22RL 79C22 20.9 22 23.1 5 55 0.05 15.4 16.4 20 34
BZX79C24RL 79C24 22.8 24 25.2 5 70 0.05 16.8 18.4 22 33
BZX79C27RL 79C27 25.65 27 28.35 5 80 0.05 18.9 - 235 30
BZX79C30RL 79C30 28.5 30 315 5 80 0.05 21 - 26 27
BZX79C33RL 79C33 31.35 33 34.65 5 80 0.05 23.1 - 29 25

2. TOLERANCE AND VOLTAGE DESIGNATION
Tolerance designation — the type numbers listed have zener voltage min/max limits as shown.
3. REVERSE ZENER VOLTAGE (Vz) MEASUREMENT
Reverse zener voltage is measured under pulse conditions such that T; is no more than 2°C above Ta.
4. ZENER IMPEDANCE (Z7) DERIVATION
Zzt and Zzg are measured by dividing the ac voltage drop across the device by the ac current applied. The specified limits are for I7(ac) =
0.1 Iz(gc) With the ac frequency = 1.0 kHz.
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BZX79C2V4RL Series

APPLICATION NOTE — ZENER VOLTAGE

E (CM)
g

Since the actual voltage available from a given zener
diode is temperature dependent, it is necessary to determiné%
junction temperature under any set of operating conditions & 400
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

300

200

O_a is the lead-to-ambient thermal resistari€\(V) and B
is the power dissipation. The value fiyra will vary and

100
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use

JUNCTION-TO-LEAD THERMAL RES

and for printed circuit board wiring.
The temperature of the lead can also be measured using g;
thermocouple placed on the lead as close as possible to the
tie point. The thermal mass connected to the tie point is
normally large enough so that it will not significantly

%::p:é _
e
2.4-60V_—"
// |
| 62-200 V
7
[
0 02 04 06 08 1

L, LEAD LENGTH TO HEAT SINK (INCH)
Figure 2. Typical Thermal Resistance

respond to heat surges generated in the diode as a result of 1990 I\ T T T T 7
pulsed operation once steady-state conditions are achieved. 5000 \ TYPICAL LEAKAGE CURRENT |
Using the measured value of , Tthe junction temperature 2000 “ AT 80% OF NOMINAL |
may be determined by: " \ BREAKDOWN VOLTAGE
Ty=TL+ ATy 700 \‘\
ATy is the increase in junction temperature above the lead \\
temperature and may be found from Figure 2 for dc power: 200 \
ATy =6,.Pp. 19 i
For worst-case design, using expected limitspfitits = 50 \
of Pp and the extremes of ;_AT; may be estimated. = 2 \\
Changes in voltage,/ can then be found from: = \|
AV = evaJ. % 19 \“‘
- . 5
Byz, the zener voltage temperature coefficient, is found § \\
from Figures 4 and 5. g 2 \
Under high power-pulse operation, the zener voltage will 4 4 \
vary withtime and may also be affected significantly by the «< 8; \
zener resistance. For best regulation, keep current ' \ +125°C
excursions as low as possible. 0.2 —
Surge limitations are given in Figure 7. They are lower 01
. . . \
than would be expected by considering only junction 3-8; \
temperature, asurrent crowding effects cause temperatures ' \\
to be extremely high in small spots, resulting in device  0.02 N
degradation should the limits of Figure 7 be exceeded. 0.01 N
0.007 ~ +25°C
0.005
0.002
0.001
3 4 5 6 7 8 9 10 U 12 13 14 15
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BZX79C2V4RL Series

TEMPERATURE COEFFICIENTS
(-55°C to +150°C temperature range; 90% of the units are in the ranges indicated.)
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Figure 4c. Range for Units 120 to 200 Volts
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BZX79C2V4RL Series
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I7, ZENER CURRENT (mA)

|7, ZENER CURRENT (mA)

BZX79C2V4RL Series
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Figure 11. Zener Voltage versus Zener Current—V 7 = 1 thru 16 Volts
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|7, ZENER CURRENT (mA)

|7, ZENER CURRENT (mA)

BZX79C2V4RL Series
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1N4678 Series

500 mW DO-35 Hermetically
Sealed Glass Zener Voltage
Regulators

This is a complete series of 500 mW Zener diodes with limits and
excellent operating characteristics that reflect the superior capabilities
of silicon—oxide passivated junctions. All this in an axial-lead
hermetically sealed glass package that offers protection in all common

ON Semiconductor™

http://onsemi.com

environmental conditions. o 11 )
Cathode Anode
Specification Features:
* Zener \oltage Range — 1.8 Vto 27 V
¢ ESD Rating of Class 3 (>16 KV) per Human Body Model
¢ DO-204AH (DO-35) Package — Smaller than Conventional
DO-204AA Package
¢ Double Slug Type Construction
* Metallurgical Bonded Construction AXIAL LEAD
CASE 299
Mechanical Characteristics: GLASS
CASE: Double slug type, hermetically sealed glass
FINISH: All external surfaces are corrosion resistant and leads are MARKING DIAGRAM
readily solderable L
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: IN
23C°C, 1/186 from the case for 10 seconds - §>><< ]
POLARITY: Cathode indicated by polarity band TWW
MOUNTING POSITION: Any L - Assembly Location

1N4xxx = Device Code

MAXIMUM RATINGS (Note 1.)

(See Table Next Page)

- - Y = Year
Rating Symbol Value Unit WW = Work Week
Max. Steady State Power Dissipation Pp 500 mw
@ T_ £75°C, Lead Length = 3/8"
Derate above 75°C 4.0 mw/°C ORDERING INFORMATION
Operating and Storage T3, Tetg —65 to °C Device Package Shipping
Temperature Range +200 . .
1N4xxx Axial Lead 3000 Units/Box
1. Some part number series have lower JEDEC registered ratings.
1N4xxxRL Axial Lead | 5000/Tape & Reel
1N4xxxRL2 * Axial Lead | 5000/Tape & Reel
IN4xXxXTA Axial Lead | 5000/Ammo Pack
1N4xxxTA2 * Axial Lead | 5000/Tape & Reel
1N4xxxRR1 T Axial Lead | 3000/Tape & Reel
1N4xxxRR2 ¥ Axial Lead | 3000/Tape & Reel
* The “2” suffix refers to 26 mm tape spacing.
Polarity band up with cathode lead off first
* Polarity band down with cathode lead off first
Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.
0 Semiconductor Components Industries, LLC, 2001 197 Publication Order Number:

May, 2001 — Rev. 1

1N4678/D




Low level oxide passivated zener diodes for applications
requiring extremely low operating currents, low leakage,

and sharp breakdown voltage.

ELECTRICAL CHARACTERISTICS (Tp =25°C unless
otherwise noted, Vg = 1.5 V Max @ Ig = 100 mA for all types)

1N4678 Series

IR VF

Zener Voltage Regulator

Symbol Parameter
Vz Reverse Zener Voltage @ Iz7
Vas Reverse Current
AVz Reverse Zener Voltage Change
Izm Maximum Zener Current

Ir Reverse Leakage Current @ Vg
VR Breakdown Voltage

Ir Forward Current

VE Forward Voltage @ I

http://onsemi.com
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1N4678 Series

ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted, Vg = 1.5 V Max @ Iz = 100 mA for all types)

Zener Voltage (Note 3.) Leakage Current (Note 4.)
Izm AVz
Device Device V7 (Volts) @ Izt Ir @ VR (Note 5.) (Note 6.)
(Note 2.) Marking Min Nom Max pA HA Max Volts mA Volts
1N4678 1N4678 1.71 1.8 1.89 50 7.5 1 120 0.7
1N4679 1N4679 1.9 2.0 2.1 50 5 1 110 0.7
1N4680 1N4680 2.09 2.2 231 50 5 1 100 0.75
1N4681 1N4681 2.28 2.4 2.52 50 2 1 95 0.8
1N4682 1N4682 2.565 2.7 2.835 50 1 1 90 0.85
1N4683 1N4683 2.85 3.0 3.15 50 0.8 1 85 0.9
1N4684 1N4684 3.135 3.3 3.465 50 7.5 1.5 80 0.95
1N4685 1N4685 3.42 3.6 3.78 50 7.5 2 75 0.95
1N4686 1N4686 3.705 3.9 4.095 50 5.0 2 70 0.97
1N4687 1N4687 4.085 4.3 4515 50 4.0 2 65 0.99
1N4688 1IN4688 4.465 4.7 4.935 50 10 3 60 0.99
1N4689 1N4689 4.845 51 5.355 50 10 3 55 0.97
1N4690 1N4690 5.32 5.6 5.88 50 10 4 50 0.96
1N4691 1N4691 5.89 6.2 6.51 50 10 5 45 0.95
1N4692 1N4692 6.46 6.8 7.14 50 10 5.1 35 0.9
1N4693 1N4693 7.125 75 7.875 50 10 5.7 31.8 0.75
1N4694 1N4694 7.79 8.2 8.61 50 1 6.2 29 0.5
1N4695 1N4695 8.265 8.7 9.135 50 1 6.6 27.4 0.1
1N4696 1N4696 8.645 9.1 9.555 50 1 6.9 26.2 0.08
1N4697 1N4697 9.5 10 10.5 50 1 7.6 24.8 0.1
1N4698 1N4698 10.45 11 11.55 50 0.05 8.4 21.6 0.11
1N4699 1N4699 11.4 12 12.6 50 0.05 9.1 20.4 0.12
1N4700 1N4700 12.35 13 13.65 50 0.05 9.8 19 0.13
1N4701 1N4701 13.3 14 14.7 50 0.05 10.6 17.5 0.14
1N4702 1N4702 14.25 15 15.75 50 0.05 11.4 16.3 0.15
1N4703 1N4703 15.2 16 16.8 50 0.05 12.1 15.4 0.16
1N4704 1N4704 16.15 17 17.85 50 0.05 12.9 14.5 0.17
1N4705 1N4705 17.1 18 18.9 50 0.05 13.6 13.2 0.18
1N4707 1N4707 19 20 21 50 0.01 15.2 11.9 0.2
1IN4711 1IN4711 25.65 27 28.35 50 0.01 20.4 8.8 0.27
2. TOLERANCE AND TYPE NUMBER DESIGNATION (V z)
The type numbers listed have a standard tolerance of 5% on the nominal zener voltage.
3. ZENER VOLTAGE (Vz) MEASUREMENT
The zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (T_) at 30°C + 1°C and 3/8" lead
length.
4. REVERSE LEAKAGE CURRENT (IR)

Reverse leakage currents are guaranteed and measured at Vg shown on the table.
5. MAXIMUM ZENER CURRENT RATINGS (I zp)
Maximum zener current ratings are based on maximum zener voltage of the individual units and JEDEC 250 mW rating.

6. MAXIMUM VOLTAGE CHANGE (AVy)
Voltage change is equal to the difference between V7 at 100 uA and at 10 pA.
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Pp, STEADY STATE
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1N4678 Series

APPLICATION NOTE — ZENER VOLTAGE

E (CM)
g

Since the actual voltage available from a given zener
diode is temperature dependent, it is necessary to determiné%
junction temperature under any set of operating conditions & 400
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

300

200

O_a is the lead-to-ambient thermal resistari€\(V) and B
is the power dissipation. The value fiyra will vary and

100
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use

JUNCTION-TO-LEAD THERMAL RES

and for printed circuit board wiring.
The temperature of the lead can also be measured using g;
thermocouple placed on the lead as close as possible to the
tie point. The thermal mass connected to the tie point is
normally large enough so that it will not significantly

%::p:é _
e
2.4-60V_—"
// |
| 62-200 V
L~ ~
[
0 02 04 06 08 1

L, LEAD LENGTH TO HEAT SINK (INCH)
Figure 2. Typical Thermal Resistance

respond to heat surges generated in the diode as a result of 1990 I\ T T T T 7
pulsed operation once steady-state conditions are achieved. 5000 \ TYPICAL LEAKAGE CURRENT |
Using the measured value of , Tthe junction temperature 2000 “ AT 80% OF NOMINAL |
may be determined by: " \ BREAKDOWN VOLTAGE
Ty=TL+ ATy 700 \‘\
ATy is the increase in junction temperature above the lead \\
temperature and may be found from Figure 2 for dc power: 200 \
ATy =6,.Pp. 10 1
For worst-case design, using expected limitspfitits _ 50 \
of Pp and the extremes of ;{llT; may be estimated. 3 2 \\
Changes in voltage,/ can then be found from: = \|
AV = evaJ. % 19 \\“
Byz, the zener voltage temperature coefficient, is found % ° \\
from Figures 4 and 5. g 2 \
Under high power-pulse operation, the zener voltage will 4 4 \
vary withtime and may also be affected significantly by the «< 8; \
zener resistance. For best regulation, keep current ' \ +125°C
excursions as low as possible. 0.2 —
Surge limitations are given in Figure 7. They are lower 01 \
than would be expected by considering only junction 3-8; \
temperature, asurrent crowding effects cause temperatures ' \\
to be extremely high in small spots, resulting in device  0.02 N
degradation should the limits of Figure 7 be exceeded. 0.01 N -
0.007 ~ +25°C
0.005
0.002
0.001
3 4 5 6 7 8 9 10 U 12 13 14 15
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Vz, NOMINAL ZENER VOLTAGE (VOLTS)
Figure 3. Typical Leakage Current
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1N4678 Series

TEMPERATURE COEFFICIENTS
(-55°C to +150°C temperature range; 90% of the units are in the ranges indicated.)
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1N4678 Series
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I7, ZENER CURRENT (mA)

|7, ZENER CURRENT (mA)

1N4678 Series
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Figure 11. Zener Voltage versus Zener Current—V 7 = 1 thru 16 Volts
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Figure 12. Zener Voltage versus Zener Current —V 7 = 15 thru 30 Volts
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|7, ZENER CURRENT (mA)

|7, ZENER CURRENT (mA)

1N4678 Series
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Figure 14. Zener Voltage versus Zener Current —V 7 = 110 thru 220 Volts
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1N5221B Series

500 mW DO-35 Hermetically
Sealed Glass Zener Voltage
Regulators

This is a complete series of 500 mW Zener diodes with limits and

ON Semiconductor™

excellent operating characteristics that reflect the superior capabilities

of silicon—oxide passivated junctions. All this in an axial-lead

http://onsemi.com

hermetically sealed glass package that offers protection in all common

environmental conditions.

Specification Features:

* Zener \oltage Range —2.4Vto 91V

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ DO-204AH (DO-35) Package — Smaller than Conventional
DO-204AA Package

¢ Double Slug Type Construction

¢ Metallurgical Bonded Construction

Mechanical Characteristics:

CASE: Double slug type, hermetically sealed glass

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/186 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS (Note 1.)

Rating Symbol Value Unit
Max. Steady State Power Dissipation Pp 500 mw
@ T_ £75°C, Lead Length = 3/8"
Derate above 75°C 4.0 mw/°C
Operating and Storage T3, Tstg —65 to °C
Temperature Range +200
1. Some part number series have lower JEDEC registered ratings.
0 Semiconductor Components Industries, LLC, 2001 206

May, 2001 — Rev. 2

o 11 o}
Cathode Anode
AXIAL LEAD
CASE 299
GLASS
MARKING DIAGRAM
L
IN
| 52 1
XX
YWW
L = Assembly Location

1N52xxB = Device Code

Y
ww

(See Table Next Page)

= Year
= Work Week

ORDERING INFORMATION

Device Package Shipping
1N52xxB Axial Lead 3000 Units/Box
1N52xxBRL Axial Lead | 5000/Tape & Reel
1IN52xxBRL2 * Axial Lead | 5000/Tape & Reel
IN52xxBRA1 Axial Lead | 3000/Ammo Pack
IN52xxBTA Axial Lead | 5000/Ammo Pack
IN52xxBTA2 * Axial Lead | 5000/Ammo Pack
IN52xxBRR1 T | Axial Lead 3000/Tape & Reel
1IN52xxBRR2 ¥ | Axial Lead 3000/Tape & Reel

* The “2” suffix refers to 26 mm tape spacing.
T Polarity band up with cathode lead off first
* Polarity band down with cathode lead off first

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

Publication Order Number:

1N5221B/D




1N5221B Series

ELECTRICAL CHARACTERISTICS (Tp =25°C unless |
otherwise noted, Based on dc measurements at thermal A
equilibrium; lead length = 3/8"; thermal resistance of heat sink I
=30°C/W, VE=1.1V Max @ I = 200 mA for all types)
Symbol Parameter
Vyz Reverse Zener Voltage @ Izt
Iz Reverse Current Y
Z77 Maximum Zener Impedance @ Izt
Izx Reverse Current
Zzk Maximum Zener Impedance @ Izk
IR Reverse Leakage Current @ VR
VR Breakdown Voltage
Ir Forward Current Zener Voltage Regulator
Vg Forward Voltage @ I
OByz Maximum Zener Voltage Temperature Coefficient

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Based on dc measurements at thermal equilibrium; lead
length = 3/8"; thermal resistance of heat sink = 30°C/W, Vg = 1.1 V Max @ |r = 200 mA for all types)

Zener Voltage (Note 3.) Zener Impedance (Note 4.) Leakage Current 0
\74
Device Device Vz (VO|tS) @ IzT Z77 @ Iz Z7k @ Iz IR @ VR (Note 5.)
(Note 2.) Marking Min Nom Max mA Q Q mA pA Volts %l/°C
IN5221B | 1N5221B 2.28 24 2.52 20 30 1200 0.25 100 1 —0.085
1IN5222B 1N5222B 2.375 2.5 2.625 20 30 1250 0.25 100 1 —0.085
1IN5223B 1N5223B 2.565 2.7 2.835 20 30 1300 0.25 75 1 -0.08
1IN5224B 1N5224B 2.66 2.8 2.94 20 30 1400 0.25 75 1 -0.08
1IN5225B 1N5225B 2.85 3.0 3.15 20 29 1600 0.25 50 1 -0.075
IN5226B | 1N5226B 3.14 3.3 3.46 20 28 1600 0.25 25 1 -0.07
1IN5227B 1N5227B 3.42 3.6 3.78 20 24 1700 0.25 15 1 —-0.065
IN5228B IN5228B 3.71 3.9 4.09 20 23 1900 0.25 10 1 -0.06
1N5229B 1N5229B 4.09 4.3 451 20 22 2000 0.25 5 1 +0.055
1N5230B 1N5230B 4.47 4.7 4.93 20 19 1900 0.25 5 2 +0.03
IN5231B IN5231B 4.85 5.1 5.35 20 17 1600 0.25 5 2 +0.03
IN5232B | 1N5232B 5.32 5.6 5.88 20 11 1600 0.25 5 3 0.038
1N5233B | 1N5233B 5.7 6.0 6.3 20 7 1600 0.25 5 35 0.038
IN5234B IN5234B 5.89 6.2 6.51 20 7 1000 0.25 5 4 0.045
IN5235B | 1N5235B 6.46 6.8 7.14 20 5 750 0.25 3 5 0.05

2. TOLERANCE
The JEDEC type numbers shown indicate a tolerance of +5%.
3. ZENER VOLTAGE (Vz) MEASUREMENT
The zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (T_) at 30°C + 1°C and 3/8" lead
length.
4. ZENER IMPEDANCE (Z7) DERIVATION
Zzt and Zz are measured by dividing the ac voltage drop across the device by the ac current applied. The specified limits are for Iz(ac) =
0.1 Iz(gc) with the ac frequency = 60 Hz.
5. TEMPERATURE COEFFICIENT (0yz) *
Test conditions for temperature coefficient are as follows:
A. Iz1=7.5mA, T; =25°C, T, = 125°C (1N5221B through 1N5242B)
B. Izt = Rated Izt, Ty = 25°C, T, = 125°C (1N5243B through 1N5281B)
Device to be temperature stabilized with current applied prior to reading breakdown voltage at the specified ambient temperature.

* For more information on special selections contact your nearest ON Semiconductor representative.
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1N5221B Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Based on dc measurements at thermal equilibrium; lead
length = 3/8"; thermal resistance of heat sink = 30°C/W, Vg = 1.1 V Max @ Ig = 200 mA for all types) (continued)

Zener Voltage (Note 7.) Zener Impedance (Note 8.) Leakage Current 0vy
Device Device Vz (Volts) @lzt | Zzr @ lzr Zzk @ Izx Ir @ Vg5 (Note 9.)
(Note 6.) Marking Min Nom Max mA Q Q mA pA Volts %/°C
1IN5236B 1N5236B 7.13 7.5 7.87 20 6 500 0.25 3 6 0.058
IN5237B | 1N5237B 7.79 8.2 8.61 20 8 500 0.25 3 6.5 0.062
1N5238B | 1N5238B 8.265 8.7 9.135 20 8 600 0.25 3 6.5 0.065
1N5239B | 1N5239B 8.65 9.1 9.55 20 10 600 0.25 3 7 0.068
IN5240B IN5240B 9.5 10 10.5 20 17 600 0.25 3 8 0.075
1N5241B 1N5241B 10.45 11 11.55 20 22 600 0.25 2 8.4 0.076
IN5242B IN5242B 11.4 12 12.6 20 30 600 0.25 1 9.1 0.077
1N5243B | 1N5243B 12.35 13 13.65 9.5 13 600 0.25 0.5 9.9 0.079
1N5244B 1N5244B 13.3 14 14.7 9 15 600 0.25 0.1 10 0.082
IN5245B IN5245B 14.25 15 15.75 8.5 16 600 0.25 0.1 11 0.082
IN5246B IN5246B 15.2 16 16.8 7.8 17 600 0.25 0.1 12 0.083
1N5247B 1N5247B 16.15 17 17.85 7.4 19 600 0.25 0.1 13 0.084
1N5248B 1N5248B 17.1 18 18.9 7 21 600 0.25 0.1 14 0.085
1N5249B | 1N5249B 18.05 19 19.95 6.6 23 600 0.25 0.1 14 0.086
IN5250B | 1N5250B 19 20 21 6.2 25 600 0.25 0.1 15 0.086
1IN5251B 1N5251B 20.9 22 23.1 5.6 29 600 0.25 0.1 17 0.087
1IN5252B 1N5252B 22.8 24 25.2 5.2 33 600 0.25 0.1 18 0.088
1N5253B | 1N5253B 23.75 25 26.25 5.0 35 600 0.25 0.1 19 0.089
1N5254B 1N5254B 25.65 27 28.35 4.6 41 600 0.25 0.1 21 0.090
1IN5255B 1N5255B 26.6 28 29.4 4.5 44 600 0.25 0.1 21 0.091
1N5256B | 1N5256B 28.5 30 315 4.2 49 600 0.25 0.1 23 0.091
IN5257B 1N5257B 31.35 33 34.65 3.8 58 700 0.25 0.1 25 0.092
1IN5258B 1N5258B 34.2 36 37.8 3.4 70 700 0.25 0.1 27 0.093
1IN5259B 1N5259B 37.05 39 40.95 3.2 80 800 0.25 0.1 30 0.094
1IN5260B 1N5260B 40.85 43 45.15 3.0 93 900 0.25 0.1 33 0.095
1N5261B 1N5261B 44.65 47 49.35 2.7 105 1000 0.25 0.1 36 0.095
1IN5262B 1N5262B 48.45 51 53.55 2.5 125 1100 0.25 0.1 39 0.096
1N5263B 1N5263B 53.2 56 58.8 2.2 150 1300 0.25 0.1 43 0.096
1IN5264B 1N5264B 57 60 63 2.1 170 1400 0.25 0.1 46 0.097
1N5265B | 1N5265B 58.9 62 65.1 2.0 185 1400 0.25 0.1 47 0.097
1N5266B | 1N5266B 64.6 68 71.4 1.8 230 1600 0.25 0.1 52 0.097
1IN5267B 1N5267B 71.25 75 78.75 1.7 270 1700 0.25 0.1 56 0.098
1N5268B | 1N5268B 77.9 82 86.1 15 330 2000 0.25 0.1 62 0.098
1N5269B | 1N5269B 82.65 87 91.35 14 370 2200 0.25 0.1 68 0.099
1N5270B | 1N5270B 86.45 91 95.55 14 400 2300 0.25 0.1 69 0.099

6. TOLERANCE
The JEDEC type numbers shown indicate a tolerance of +5%.
7. ZENER VOLTAGE (Vz) MEASUREMENT
The zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (T_) at 30°C + 1°C and 3/8" lead
length.
8. ZENER IMPEDANCE (Zz) DERIVATION
Zzt and Zz are measured by dividing the ac voltage drop across the device by the ac current applied. The specified limits are for Iz(ac) =
0.1 Iz(gc) with the ac frequency = 60 Hz.
9. TEMPERATURE COEFFICIENT (0yz) *
Test conditions for temperature coefficient are as follows:
A. Iz1=7.5mA, T; =25°C, T, = 125°C (1N5221B through 1N5242B)
B. Izt = Rated Izt, Ty = 25°C, T, = 125°C (1N5243B through 1N5281B)
Device to be temperature stabilized with current applied prior to reading breakdown voltage at the specified ambient temperature.

* For more information on special selections contact your nearest ON Semiconductor representative.
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1N5221B Series

APPLICATION NOTE — ZENER VOLTAGE

E (CM)
g

Since the actual voltage available from a given zener
diode is temperature dependent, it is necessary to determiné%
junction temperature under any set of operating conditions & 400
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

300

200

O_a is the lead-to-ambient thermal resistari€\(V) and B
is the power dissipation. The value fiyra will vary and

100
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use

JUNCTION-TO-LEAD THERMAL RES

and for printed circuit board wiring.
The temperature of the lead can also be measured using g;
thermocouple placed on the lead as close as possible to the
tie point. The thermal mass connected to the tie point is
normally large enough so that it will not significantly

%::p:é _
e
2.4-60V_—"
// |
| 62-200 V
L~ ~
[
0 02 04 06 08 1

L, LEAD LENGTH TO HEAT SINK (INCH)
Figure 2. Typical Thermal Resistance

respond to heat surges generated in the diode as a result of 1990 I\ T T T T 7
pulsed operation once steady-state conditions are achieved. 5000 \ TYPICAL LEAKAGE CURRENT |
Using the measured value of , Tthe junction temperature 2000 “ AT 80% OF NOMINAL |
may be determined by: " \ BREAKDOWN VOLTAGE
Ty=TL+ ATy 700 \‘\
ATy is the increase in junction temperature above the lead \\
temperature and may be found from Figure 2 for dc power: 200 \
ATy =6,.Pp. 10 1
For worst-case design, using expected limitspfitits _ 50 \
of Pp and the extremes of ;{llT; may be estimated. 3 2 \\
Changes in voltage,/ can then be found from: = \|
AV = evaJ. % 19 \\“
Byz, the zener voltage temperature coefficient, is found % ° \\
from Figures 4 and 5. g 2 \
Under high power-pulse operation, the zener voltage will 4 4 \
vary withtime and may also be affected significantly by the «< 8; \
zener resistance. For best regulation, keep current ' \ +125°C
excursions as low as possible. 0.2 —
Surge limitations are given in Figure 7. They are lower 01 \
than would be expected by considering only junction 3-8; \
temperature, asurrent crowding effects cause temperatures ' \\
to be extremely high in small spots, resulting in device  0.02 N
degradation should the limits of Figure 7 be exceeded. 0.01 N -
0.007 ~ +25°C
0.005
0.002
0.001
3 4 5 6 7 8 9 10 U 12 13 14 15
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1N5221B Series
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1N5221B Series
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1N5221B Series
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1N4728A Series

1 Watt DO-41 Hermetically
Sealed Glass Zener Voltage
Regulator Diodes

This is a complete series of 1 Watt Zener diode with limits and

ON Semiconductor™

excellent operating characteristics that reflect the superior capabilities

of silicon—oxide passivated junctions. All this in an axial-lead

hermetically sealed glass package that offers protection in all common
environmental conditions.

Specification Features:
Zener \oltage Range —3.3Vto 91V
ESD Rating of Class 3 (>16 KV) per Human Body Model

DO-41 (DO-204AL) Package

Double Slug Type Construction

Metallurgical Bonded Construction

Oxide Passivated Die

Mechanical Characteristics:
CASE: Double slug type, hermetically sealed glass

FINISH: All external surfaces are corrosion resistant and leads are

readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
230°C, 1/18 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band
MOUNTING POSITION: Any

MAXIMUM RATINGS

http://onsemi.com

AXIAL LEAD

CASE 59
GLASS
N
| 47 1
XXA
YWW
L = Assembly Location
1N47xxA = Device Code
Y = Year
Www = Work Week
o \@ o}
Cathode Anode

ORDERING INFORMATION (1)(NO TAG)

Rating Symbol Value Unit
Max. Steady State Power Dissipation Pp 1.0 Watt
@ T <50°C, Lead Length = 3/8"
Derated above 50°C 6.67 mw/°C
Operating and Storage T3, Tstg —-65to °C
Temperature Range +200
0 Semiconductor Components Industries, LLC, 2000 215

November, 2000 — Rev. 1

Device Package Shipping
IN47xxA Axial Lead 2000 Units/Box
1N47xxARL Axial Lead 6000/Tape & Reel
1IN47xxARL2 Axial Lead 6000/Tape & Reel
IN47xxATA Axial Lead 4000/Ammo Pack
IN47xxATA2 Axial Lead 4000/Ammo Pack
NOTES:

1. The “2" suffix refers to 26 mm tape spacing.

Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.

Publication Order Number:

1N4728A/D




1N4728A Series

ELECTRICAL CHARACTERISTICS (Tp =25°C unless |
otherwise noted, Vg = 1.2 V Max., Ig = 200 mA for all types) ‘L
|
Symbol Parameter F
Vyz Reverse Zener Voltage @ Izt
Iz Reverse Current
Z77 Maximum Zener Impedance @ Izt v
Izk Reverse Current o
Zzk Maximum Zener Impedance @ lzk
IR Reverse Leakage Current @ VR
VR Breakdown Voltage
I Forward Current
Vg Forward Voltage @ I
Zener Voltage Regulator
Iy Surge Current @ Tp = 25°C
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 1.2 V Max, Ig = 200 mA for all types)
Zener Voltage (3)(4) Zener Impedance (5. Leakage Current
V2 (Volt | Z | Z | | Vi (6.
JEDEC z (Volts) @ Izr 1 @ Iz7 7k @ Izk R @ VR Ir
Device (2) Min Nom Max (mA) (®)] (Q) (mA) (A Max) | (Volts) (MA)
1N4728A 3.14 3.3 3.47 76 10 400 1 100 1 1380
1IN4729A 3.42 3.6 3.78 69 10 400 1 100 1 1260
1IN4730A 3.71 3.9 4.10 64 9 400 1 50 1 1190
1IN4731A 4.09 4.3 4.52 58 9 400 1 10 1 1070
1IN4732A 4.47 4.7 4.94 53 8 500 1 10 1 970
IN4733A 4.85 51 5.36 49 7 550 1 10 1 890
IN4734A 5.32 56 5.88 45 5 600 1 10 2 810
IN4735A 5.89 6.2 6.51 41 2 700 1 10 3 730
IN4736A 6.46 6.8 7.14 37 3.5 700 1 10 4 660
1IN4737A 7.13 7.5 7.88 34 4 700 0.5 10 5 605
IN4738A 7.79 8.2 8.61 31 4.5 700 0.5 10 6 550
1N4739A 8.65 9.1 9.56 28 5 700 0.5 10 7 500
IN4740A 9.50 10 10.50 25 7 700 0.25 10 7.6 454
IN4741A 10.45 11 11.55 23 8 700 0.25 5 84 414
IN4742A 11.40 12 12.60 21 9 700 0.25 5 9.1 380
1IN4743A 12.4 13 13.7 19 10 700 0.25 5 9.9 344
IN4744A 14.3 15 15.8 17 14 700 0.25 5 11.4 304
IN4745A 15.2 16 16.8 15.5 16 700 0.25 5 12.2 285

TOLERANCE AND TYPE NUMBER DESIGNATION
2. The JEDEC type numbers listed have a standard tolerance on the nominal zener voltage of +5%.
SPECIALS AVAILABLE INCLUDE:

3. Nominal zener voltages between the voltages shown and tighter voltage tolerances. For detailed information on price, availability, and
delivery, contact your nearest ON Semiconductor representative.

ZENER VOLTAGE (Vz) MEASUREMENT

4. ON Semiconductor guarantees the zener voltage when measured at 90 seconds while maintaining the lead temperature (T ) at 30°C
+ 1°C, 3/8" from the diode body.

ZENER IMPEDANCE (Z7) DERIVATION

5. The zener impedance is derived from the 60 cycle ac voltage, which results when an ac current having an rms value equal to 10% of the
dc zener current (Izt or Izk) is superimposed on Izt or Izk.

SURGE CURRENT (Ig) NON-REPETITIVE

6. The rating listed in the electrical characteristics table is maximum peak, non-repetitive, reverse surge current of 1/2 square wave or equiv-
alent sine wave pulse of 1/120 second duration superimposed on the test current, I>1, per JEDEC registration; however, actual device
capability is as described in Figure 5 of the General Data — DO-41 Glass.
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1N4728A Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 1.2 V Max, I = 200 mA for all types) (continued)

Zener Voltage (8)(9) Zener Impedance (10.) Leakage Current

JEDEC Vz (Volts) @lzr | Zz1 @77 Zzk @ Izx IR @ VR Iy (1)
Device (7)) Min Nom Max (mA) Q) (Q) (mA) (LA Max) | (Volts) (mA)
IN4746A 17.1 18 18.9 14 20 750 0.25 5 13.7 250
IN4747A 19.0 20 21.0 12.5 22 750 0.25 5 15.2 225
IN4748A 20.9 22 23.1 11.5 23 750 0.25 5 16.7 205
IN4749A 22.8 24 25.2 10.5 25 750 0.25 5 18.2 190
IN4750A 25.7 27 28.4 9.5 35 750 0.25 5 20.6 170
IN4751A 28.5 30 31.5 8.5 40 1000 0.25 5 22.8 150
IN4752A 31.4 33 34.7 7.5 45 1000 0.25 5 25.1 135
1N4753A 34.2 36 37.8 7 50 1000 0.25 5 27.4 125
1N4754A 37.1 39 41.0 6.5 60 1000 0.25 5 29.7 115
1N4755A 40.9 43 45.2 6 70 1500 0.25 5 32.7 110
1N4756A 44.7 47 49.4 55 80 1500 0.25 5 35.8 95
1N4757A 48.5 51 53.6 5 95 1500 0.25 5 38.8 90
1N4758A 53.2 56 58.8 4.5 110 2000 0.25 5 42.6 80
1IN4759A 58.9 62 65.1 4 125 2000 0.25 5 47.1 70
1N4760A 64.6 68 71.4 3.7 150 2000 0.25 5 51.7 65
1IN4761A 71.3 75 78.8 3.3 175 2000 0.25 5 56 60
1IN4762A 77.9 82 86.1 3 200 3000 0.25 5 62.2 55
1N4763A 86.5 91 95.6 2.8 250 3000 0.25 5 69.2 50

TOLERANCE AND TYPE NUMBER DESIGNATION

7. The JEDEC type numbers listed have a standard tolerance on the nominal zener voltage of +5%.
SPECIALS AVAILABLE INCLUDE:

8. Nominal zener voltages between the voltages shown and tighter voltage tolerances. For detailed information on price, availability, and
delivery, contact your nearest ON Semiconductor representative.

ZENER VOLTAGE (Vz) MEASUREMENT

9. ON Semiconductor guarantees the zener voltage when measured at 90 seconds while maintaining the lead temperature (T ) at 30°C + 1°C,

3/8" from the diode body.
ZENER IMPEDANCE (Z7) DERIVATION

10.The zener impedance is derived from the 60 cycle ac voltage, which results when an ac current having an rms value equal to 10% of the

dc zener current (Iz7 or Izk) is superimposed on Iz7 or lzk.
SURGE CURRENT (Ir) NON-REPETITIVE

11. The rating listed in the electrical characteristics table is maximum peak, non-repetitive, reverse surge current of 1/2 square wave or equivalent
sine wave pulse of 1/120 second duration superimposed on the test current, |77, per JEDEC registration; however, actual device capability
is as described in Figure 5 of the General Data — DO-41 Glass.
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6JL , JUNCTION-TO-LEAD THERMAL RESISTANCE (mV/° C/W) 6Vz , TEMPERATURE COEFFICIENT (mV/°C)

Ppk, PEAK SURGE POWER (WATTS)

1N4728A Series

a. Range for Units to 12 Volts b. Range for Units to 12 to 100 Volts
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Figure 5. Maximum Surge Power
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1N4728A Series
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1N4728A Series

APPLICATION NOTE

Since the actual voltage available from a given zener AT} is the increase in junction temperature above the lead
diode is temperature dependent, it is necessary to determineemperature and may be found as follows:
junction temperature under any set of operating conditions ATj = 65.Pp.
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

0. may be determined from Figure 3 for dc power
conditions. For worst-case design, using expected limits of
Iz, limits of B and the extremes of AT;) may be
estimated. Changes in voltagez,¢an then be found from:
O_a is the lead-to-ambient thermal resistari€\(V) and B AV = By7 AT;.
is the power dissipation. The value fiyra will vary and
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use Under high power-pulse operation, the zener voltage wil

and for printed circuit board wiring. o -
. vary withtime and may also be affected significantly by the
The temperature of the lead can also be measured using & : ;
. Zener resistance. For best regulation, keep current
thermocouple placed on the lead as close as possible to the

: ) . .~ . excursions as low as possible.
tie point. The thermal mass connected to the tie point is o : N

L S Surge limitations are given in Figure 5. They are lower
normally large enough so that it will not significantly ¢

respond to heat surges generated in the diode asaresultq;flan would be expected by considering only junction

Bvz, the zener voltage temperature coefficient, is found
from Figure 2.

, . . emperature, asurrent crowding effects cause temperatures
pulsed operation once steady-state conditions are achieve

Using the measured value of , Tthe junction temperature 0 be extremely high in small spots, resulting in device
may be determined by:

degradation should the limits of Figure 5 be exceeded.
Ty=TL+ AT,
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BZX85C3V3RL Series

1 Watt DO-41 Hermetically
Sealed Glass Zener Voltage
Regulators

This is a complete series of 1 Watt Zener diodes with limits and
excellent operating characteristics that reflect the superior capabilities
of silicon—oxide passivated junctions. All this in an axial-lead
hermetically sealed glass package that offers protection in all common
environmental conditions.

Specification Features:

¢ Zener Voltage Range —3.3Vto 85V

¢ ESD Rating of Class 3 (>16 KV) per Human Body Model
* DO-41 (DO-204AL) Package

* Double Slug Type Construction

¢ Metallurgical Bonded Construction

* Oxide Passivated Die

Mechanical Characteristics:

CASE: Double slug type, hermetically sealed glass

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/18 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

MOUNTING POSITION: Any

MAXIMUM RATINGS

ON Semiconductor™

http://onsemi.com

o 11 o
Cathode Anode
AXIAL LEAD

CASE 59

GLASS
MARKING DIAGRAM

I|§.zx

85C

L

= Assembly Location
BZX85Cxxx= Device Code
(See Table Next Page)

- . Y = Year
Rating Symbol Value Unit WW - Work Week
Max. Steady State Power Dissipation Pp 1 w
@ T <50°C, Lead Length = 3/8"
Derate above 50°C 6.67 mwW/°C
- ORDERING INFORMATION
Operating and Storage T3 Tstg —65 to °C
Temperature Range +200 Device Package Shipping
BZX85CxxxRL Axial Lead | 6000/Tape & Reel
BZX85CxxxRL2 | Axial Lead 6000/Tape & Reel
* The “2” suffix refers to 26 mm tape spacing.
0 Semiconductor Components Industries, LLC, 2001 221 Publication Order Number:

May, 2001 — Rev. 0
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BZX85C3V3RL Series

ELECTRICAL CHARACTERISTICS (Tp =25°C unless |
otherwise noted, Vg = 1.2 V Max., Ig = 200 mA for all types)
Symbol Parameter e
Vyz Reverse Zener Voltage @ Izt |
I7T Reverse Current |
Z77 Maximum Zener Impedance @ Izt |
Izx Reverse Current Ir \l/F
Zzk Maximum Zener Impedance @ lzk
IR Reverse Leakage Current @ VR
VR Breakdown Voltage
I Forward Current
\= Forward Voltage @ I
Ir Surge Current @ Ta = 25°C Zener Voltage Regulator
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BZX85C3V3RL Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 1.2 V Max., Ig = 200 mA for all types)

Zener Voltage (Notes 2. and 3.) Zener Impedance (Note 4.) Leakage Current I
Device Device Vz (Volts) @lzr | Zz1 @ Iz7 Zz7k @ Iz Ir @ VR (Note 5.)
(Note 1.) Marking Min Nom Max mA Q Q mA HA Max Volts mA
BZX85C3V3RL | BZX85C3V3 3.1 3.3 35 80 20 400 1 1 60 1380
BZX85C3V6RL | BZX85C3V6 3.4 3.6 3.8 60 15 500 1 1 30 1260
BZX85C3VIORL | BZX85C3V9 3.7 3.9 4.1 60 15 500 1 1 5 1190
BZX85C4V3RL | BZX85C4V3 | 4.0 4.3 4.6 50 13 500 1 1 3 1070
BZX85C4V7RL | BZX85C4V7 | 4.4 4.7 5.0 45 13 600 1 15 3 970
BZX85C5V1RL | BZX85C5V1 4.8 51 5.4 45 10 500 1 2 1 890
BZX85C5V6RL | BZX85C5V6 | 5.2 5.6 6.0 45 7 400 1 2 1 810
BZX85C6V2RL | BZX85C6V2 5.8 6.2 6.6 35 4 300 1 3 1 730
BZX85C6V8BRL | BZX85C6V8 6.4 6.8 7.2 35 35 300 1 4 1 660
BZX85C7V5RL | BZX85C7V5 | 7.0 7.45 7.9 35 3 200 0.5 45 1 605
BZX85C8V2RL | BZX85C8V2 7.7 8.2 8.7 25 5 200 0.5 5 1 550
BZX85C9V1RL | BZX85C9V1 85 9.05 9.6 25 5 200 0.5 6.5 1 500
BZX85C10RL BZX85C10 9.4 10 10.6 25 7 200 0.5 7 0.5 454
BZX85C12RL BZX85C12 11.4 12.05 12.7 20 9 350 0.5 8.4 0.5 380
BZX85C13RL BZX85C13 12.4 13.25 14.1 20 10 400 0.5 9.1 0.5 344
BZX85C15RL BZX85C15 13.8 14.7 15.6 15 15 500 0.5 10.5 0.5 304
BZX85C16RL BZX85C16 15.3 16.2 17.1 15 15 500 0.5 11 0.5 285
BZX85C18RL BZX85C18 16.8 17.95 19.1 15 20 500 0.5 12.5 0.5 250
BZX85C22RL BZX85C22 20.8 22.05 23.3 10 25 600 0.5 15.5 0.5 205
BZX85C24RL BZX85C24 22.8 24.2 25.6 10 25 600 0.5 17 0.5 190
BZX85C27RL BZX85C27 25.1 27 28.9 8 30 750 0.25 19 0.5 170
BZX85C30RL BZX85C30 28 30 32 8 30 1000 0.25 21 0.5 150
BZX85C33RL BZX85C33 31 33 35 8 35 1000 0.25 23 0.5 135
BZX85C36RL BZX85C36 34 36 38 8 40 1000 0.25 25 0.5 125
BZX85C43RL BZX85C43 40 43 46 6 50 1000 0.25 30 0.5 110
BZX85C47RL BZX85C47 44 47 50 4 90 1500 0.25 33 0.5 95
BZX85C62RL BZX85C62 58 62 66 4 125 2000 0.25 43 0.5 70
BZX85C75RL BZX85C75 70 75 80 4 150 2000 0.25 51 0.5 60
BZX85C82RL BZX85C82 77 82 87 2.7 200 3000 0.25 56 0.5 55

. TOLERANCE AND TYPE NUMBER DESIGNATION

The type numbers listed have zener voltage min/max limits as shown and have a standard tolerance on the nominal zener voltage of +5%.

. AVAILABILITY OF SPECIAL DIODES

For detailed information on price, availability and delivery of nominal zener voltages between the voltages shown and tighter voltage

tolerances, contact your nearest ON Semiconductor representative.
. ZENER VOLTAGE (Vz) MEASUREMENT

Vz measured after the test current has been applied to 40 +10 msec, while maintaining the lead temperature (T) at 30°C £1°C, 3/8" from
the diode body.

. ZENER IMPEDANCE (Z7) DERIVATION
The zener impedance is derived from 1 kHz cycle AC voltage, which results when an AC current having an rms value equal to 10% of the
DC zener current (Izt or Izk) is superimposed on Izt or Izk.

. SURGE CURRENT (Igr) NON-REPETITIVE
The rating listed in the electrical characteristics table is maximum peak, non—repetitive, reverse surge current of 1/2 square wave or eqgivalent
sine wave pulse of 1/120 second duration superimposed on the test current, Iz1. However, actual device capability is as described in Figure
5 of the General Data — DO-41 Glass.
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Pp, STEADY STATE POWER DISSIPATION (WATTS)

BZX85C3V3RL Series

1.25 T T T
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. . L= 18"
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Figure 1. Power Temperature Derating Curve
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6JL , JUNCTION-TO-LEAD THERMAL RESISTANCE (mV/° C/W) 6Vz , TEMPERATURE COEFFICIENT (mV/°C)

Ppk, PEAK SURGE POWER (WATTS)

BZX85C3V3RL Series

a. Range for Units to 12 Volts b. Range for Units to 12 to 100 Volts
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Figure 3. Typical Thermal Resistance Figure 4. Effect of Zener Current
versus Lead Length
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This graph represents 90 percentile data points.
For worst case design characteristics, multiply surge power by 2/3.

Figure 5. Maximum Surge Power
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BZX85C3V3RL Series
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BZX85C3V3RL Series

APPLICATION NOTE

Since the actual voltage available from a given zener AT} is the increase in junction temperature above the lead
diode is temperature dependent, it is necessary to determineemperature and may be found as follows:
junction temperature under any set of operating conditions ATj = 65.Pp.
in order to calculate its value. The following procedure is
recommended:

Lead Temperature, T should be determined from:

T|_ = GLAPD + TA-

0. may be determined from Figure 3 for dc power
conditions. For worst-case design, using expected limits of
Iz, limits of B and the extremes of AT;) may be
estimated. Changes in voltagez,¢an then be found from:
O_a is the lead-to-ambient thermal resistari€\(V) and B AV = By7 AT;.
is the power dissipation. The value fiyra will vary and
depends othe device mounting metha@.  is generally 30

to 40°C/W for the various clips and tie points in common use Under high power-pulse operation, the zener voltage wil

and for printed circuit board wiring. o -
. vary withtime and may also be affected significantly by the
The temperature of the lead can also be measured using & : ;
. Zener resistance. For best regulation, keep current
thermocouple placed on the lead as close as possible to the

: ) . .~ . excursions as low as possible.
tie point. The thermal mass connected to the tie point is o : N

L S Surge limitations are given in Figure 5. They are lower
normally large enough so that it will not significantly ¢

respond to heat surges generated in the diode asaresultq;flan would be expected by considering only junction

Bvz, the zener voltage temperature coefficient, is found
from Figure 2.

, . . emperature, asurrent crowding effects cause temperatures
pulsed operation once steady-state conditions are achieve

Using the measured value of , Tthe junction temperature 0 be extremely high in small spots, resulting in device
may be determined by:

degradation should the limits of Figure 5 be exceeded.
Ty=TL+ AT,
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1N5913B Series

3 Watt DO-41 Surmetic™ 30
Zener Voltage Regulators

This is a complete series of 3 Watt Zener diodes with limits and
excellent operating characteristics that reflect the superior capabilities
of silicon—oxide passivated junctions. All this in an axial-lead,
transfer—molded plastic package that offers protection in all common
environmental conditions.

Specification Features:

* Zener \Voltage Range — 3.3 V to 200 V

ESD Rating of Class 3 (>16 KV) per Human Body Model

* Surge Rating of 98 W @ 1 ms

¢ Maximum Limits Guaranteed on up to Six Electrical Parameters
Package No Larger than the Conventional 1 Watt Package

Mechanical Characteristics:

CASE: Void free, transfer-molded, thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/18 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

ON Semiconductor™

http://onsemi.com

o 11 o
Cathode Anode
AXIAL LEAD
CASE 59
PLASTIC

MARKING DIAGRAM

MOUNTING POSITION: Any L
1IN59
] B ]
MAXIMUM RATINGS vYww
Rating Symbol Value Unit L = Assembly Location
Max. Steady State Power Dissipation Ppb 3 w IN59xxB = Device Code
@ T, =75°C, Lead Length = 3/8" (See Table Next Page)
Derate above 75°C 24 mw/°C YY = Year
ww = Work Week
Steady State Power Dissipation Pp 1 w
@ Tp =50°C
Derate above 50°C 6.67 mw/°C
Operating and Storage T3, Tstg —65 to °C ORDERING INFORMATION
Temperature Range +200 Device Package Shipping
1N59xxB Axial Lead 2000 Units/Box
1N59xxBRL Axial Lead | 6000/Tape & Reel
IN59xxBRR1 T | Axial Lead 2000/Tape & Reel
1IN59xxBRR2 ¥ | Axial Lead 2000/Tape & Reel
T Polarity band up with cathode lead off first
Polarity band down with cathode lead off first
Devices listed in bold, italic are ON Semiconductor
Preferred devices. Preferred devices are recommended
choices for future use and best overall value.
0 Semiconductor Components Industries, LLC, 2001 228 Publication Order Number:

May, 2001 — Rev. 1
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ELECTRICAL CHARACTERISTICS
(T, = 30°C unless otherwise noted,
VE =15V Max @ Ig = 200 mAdc for all types)

1N5913B Series

Symbol Parameter

Vyz Reverse Zener Voltage @ Izt

Iz Reverse Current

Z77 Maximum Zener Impedance @ Izt
Izx Reverse Current

Zzk Maximum Zener Impedance @ Izk
IR Reverse Leakage Current @ Vg
VR Breakdown Voltage

I Forward Current

Vg Forward Voltage @ I

Izm Maximum DC Zener Current
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1N5913B Series

ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted, Vg = 1.5 V Max @ Ig = 200 mAdc for all types)

Zener Voltage (Note 2.) Zener Impedance (Note 3.) Leakage Current

Device Device Vz (Volts) @lzr | Zz1 @ Iz7 Zzk @ lzx Ir @ VR Izm
(Note 1.) Marking Min Nom Max mA Q Q mA HA Max Volts mA
1IN5913B 1N5913B 3.14 3.3 3.47 113.6 10 500 1 100 1 454
1IN5917B 1N5917B 4.47 4.7 4.94 79.8 5 500 1 5 15 319
1N5919B 1N5919B 5.32 5.6 5.88 66.9 2 250 1 5 3 267
1N5920B 1IN5920B 5.89 6.2 6.51 60.5 2 200 1 5 4 241
1IN5921B 1N5921B 6.46 6.8 7.14 55.1 2.5 200 1 5 5.2 220
1N5923B 1N5923B 7.79 8.2 8.61 45.7 3.5 400 0.5 5 6.5 182
1N5924B 1N5924B 8.65 9.1 9.56 41.2 4 500 0.5 5 7 164
1N5925B 1N5925B 9.50 10 10.50 37.5 4.5 500 0.25 5 8 150
1N5926B 1N5926B 10.45 11 11.55 34.1 5.5 550 0.25 1 8.4 136
1N5927B 1N5927B 11.40 12 12.60 31.2 6.5 550 0.25 1 9.1 125
IN5929B IN5929B 14.25 15 15.75 25.0 9 600 0.25 1 11.4 100
1N5930B 1N5930B 15.20 16 16.80 23.4 10 600 0.25 1 12.2 93
1N5931B 1N5931B 17.10 18 18.90 20.8 12 650 0.25 1 13.7 83
1N5932B 1N5932B 19.00 20 21.00 18.7 14 650 0.25 1 15.2 75
1N5933B 1N5933B 20.90 22 23.10 17.0 175 650 0.25 1 16.7 68
1N5934B 1N5934B 22.80 24 25.20 15.6 19 700 0.25 1 18.2 62
1N5935B 1N5935B 25.65 27 28.35 13.9 23 700 0.25 1 20.6 55
IN5936B IN5936B 28.50 30 31.50 12.5 28 750 0.25 1 22.8 50
1N5937B 1N5937B 31.35 33 34.65 11.4 33 800 0.25 1 25.1 45
1N5938B 1N5938B 34.20 36 37.80 10.4 38 850 0.25 1 27.4 41
1N5940B 1N5940B 40.85 43 45.15 8.7 53 950 0.25 1 32.7 34
1IN5941B 1N5941B 44.65 47 49.35 8.0 67 1000 0.25 1 35.8 31
1N5942B 1N5942B 48.45 51 53.55 7.3 70 1100 0.25 1 38.8 29
1N5943B 1N5943B 53.20 56 58.80 6.7 86 1300 0.25 1 42.6 26
1N5944B 1N5944B 58.90 62 65.10 6.0 100 1500 0.25 1 47.1 24
1N5945B 1N5945B 64.60 68 71.40 55 120 1700 0.25 1 51.7 22
1N5946B 1N5946B 71.25 75 78.75 5.0 140 2000 0.25 1 56 20
1IN5947B 1N5947B 77.90 82 86.10 4.6 160 2500 0.25 1 62.2 18
1N5948B 1N5948B 86.45 91 95.55 4.1 200 3000 0.25 1 69.2 16
1N5950B 1N5950B 104.5 110 115.5 3.4 300 4000 0.25 1 83.6 13
1IN5951B 1N5951B 114 120 126 3.1 380 4500 0.25 1 91.2 12
1N5952B 1N5952B 123.5 130 136.5 2.9 450 5000 0.25 1 98.8 11
1N5953B 1N5953B 1425 150 157.5 2.5 600 6000 0.25 1 114 10
1N5954B 1N5954B 152 160 168 2.3 700 6500 0.25 1 121.6 9
1IN5955B 1IN5955B 171 180 189 2.1 900 7000 0.25 1 136.8 8
1IN5956B 1N5956B 190 200 210 1.9 1200 8000 0.25 1 152

1. TOLERANCE AND TYPE NUMBER DESIGNATION
Tolerance designation — device tolerance of +5% are indicated by a “B” suffix.

2. ZENER VOLTAGE (Vz) MEASUREMENT
ON Semiconductor guarantees the zener voltage when measured at 90 seconds while maintaining the lead temperature (T ) at 30°C £1°C,
3/8" from the diode body.

3. ZENER IMPEDANCE (Z7) DERIVATION
The zener impedance is derived from 60 seconds AC voltage, which results when an AC current having an rms value equal to 10% of the
DC zener current (Iz7 or Izk) is superimposed on Izt or Izk.
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1N5913B Series

oS l\ | | |
E N\ L= LEAD LENGTH
N L=1/8" TO HEAT SINK |
£
0 N
E L=3/8")
sz 3 AN
0 ™~
[a)
w 2\\ \
ke L=1"
B =
> 9 S~
[a)]
<
Ll
'_
2 0
S 0 20 40 60 8 100 120 140 160 180 200

T., LEAD TEMPERATURE (°C)

Figure 1. Power Temperature Derating Curve

w 3

g |

£ M1 p-0s = _}

= =0.

o 1 1

_IE 7 0.2 - —

%é : gt ™ = _:

i) 0.1 — ]

—_ -

=5 0.05 /:’ PPK—’|t1 t:l | |

= : = [

g% ) 0.02 I DUTY CYCLE, D =4/t

== === s i

=07 0.01 NOTE: BELOW 0.1 SECOND, THERMAL ~ F— SINGLE PULSE ATy, = 8, ()Ppx ]

= 05 D=0+ RESPONSE CURVE IS APPLICABLE—— REPETITIVE PULSES AT = 6y, (D)Ppk -

5'-*0 T . TOANYLEA[.)L.EN(.;TH(L)'. . I | [ |
0.0001 0.0002  0.0005 0.001 0.002 0.005 001 002 005 01 02 05 1 2 5 10

t, TIME (SECONDS)
Figure 2. Typical Thermal Response L, Lead Length = 3/8 Inch

1K T — T w g
& RECTANGULAR [ £
E 500 NONREPETTVE ] @ = ! - -
= WAVEFORM H g3z 05 X | Tp=125°C 3
g 300 T,=25°CPRIOR 1| X o2 \
£ 200 TOINITALPULSE H & 5 0.1
[& ] .
m L So 0% /
g1 — §Z o0 iy
2 a if
2 = wm o1
£ 90 B < & 0005 i o
& £ o \ A——HH
o | & & oo ~ A= Ta=125C 1
£ 20 N =2 000 ‘
0.0005
10 0.0003
01 020305 1 2 3 5 10 20 30 50 100 1 5 10 20 50 100 200 400 1000
PW, PULSE WIDTH (ms) NOMINAL Vz (VOLTS)
Figure 3. Maximum Surge Power Figure 4. Typical Reverse Leakage

http://onsemi.com
231



1N5913B Series

APPLICATION NOTE

Since the actual voltage available from a given zener AT, is the increase in junction temperature above the lead
diode is temperature dependent, it is necessary to determineemperature and may be found from Figure 2 for a train of
junction temperature under any set of operating conditionspowerpulses (L = 3/8 inch) or from Figure 10 for dc power.
in order to calculate its value. The following procedure is ATy =65 Pp
recommended:

. For worst-case design, using expected limits pfimits
Lead Temperature, T should be determined from: g g exp 0

of Pp and the extremes of ;T{AT;) may be estimated.

_ TL=8APp+Ta Changes in voltage, )/ can then be found from:
B_a is the lead-to-ambient thermal resistariéz\(V) and B AV = Byz AT,

is the power dissipation. The value fiyra will vary and o )
depends on the device mounting metHyd, is generally Bvz, the zener voltage temperature coefficient, is found
from Figures 5 and 6.

30-40C/W for the various clips and tie points in common : ) .
Under high power-pulse operation, the zener voltage will

use and for printed circuit board wiring. = T8

The temperature of the lead can also be measured using 7Y Withtime and may also be affected significantly by the
thermocouple placed on the lead as close as possible to th&€Ner resistance. For best regulation, keep current
tie point. The thermal mass connected to the tie point is€XCUrsions as low as possible.
normally large enough so that it will not significanty ~ Data of Figure 2 should not be used to compute surge

respond to heat surges generated in the diode as a result GPapility. Surge limitations are given in Figure 3. They are

pulsed operation once steady-state conditions are achieved®Wer than would be expected by considering only junction

Using the measured value of Tthe junction temperature temperature, asurrent crowding effects cause temperatures
may be determined by: to be extremely high in small spots resulting in device

T, T, + ATy, degradation should the limits of Figure 3 be exceeded.
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0yz TEMPERATURE COEFFICIENT (mV/°C) @ | zT

|7, ZENER CURRENT (mA)

|7, ZENER CURRENT (mA)

1N5913B Series

TEMPERATURE COEFFICIENT RANGES
(90% of the Units are in the Ranges Indicated)
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3EZ4.3D5 Series

3 Watt DO-41 Surmetic™ 30
Zener Voltage Regulators

This is a complete series of 3 Watt Zener diodes with limits and

excellent operating characteristics that reflect the superior capabilities ON Semiconductor™
of silicon—oxide passivated junctions. All this in an axial-lead,
transfer—molded plastic package that offers protection in all common http://onsemi.com
environmental conditions.
A
it . o < o)
Specification Features: Cathode L\ Anode
* Zener \Voltage Range — 4.3 V to 330 V
* ESD Rating of Class 3 (>16 KV) per Human Body Model
* Surge Rating of 98 W @ 1 ms
¢ Maximum Limits Guaranteed on up to Six Electrical Parameters
* Package No Larger than the Conventional 1 Watt Package
Mechanical Characteristics:
CASE: Void free, transfer-molded, thermosetting plastic AXIAL LEAD
FINISH: All external surfaces are corrosion resistant and leads are CASE 59
readily solderable PLASTIC
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
230°C, 1/18 from the case for 10 seconds MARKING DIAGRAM
POLARITY: Cathode indicated by polarity band
MOUNTING POSITION: Any I§Ez
] ooy —1
MAXIMUM RATINGS vYww
Rating Symbol Value Unit L = Assembly Location
Max. Steady State Power Dissipation Ppb 3 w 3EZxxxD5 = Device Code
@ T, =75°C, Lead Length = 3/8" (See Table Next Page)
Derate above 75°C 24 mw/°C YY = Year
ww = Work Week
Steady State Power Dissipation Pp 1 w
@ Tp =50°C
Derate above 50°C 6.67 mw/°C
Operating and Storage T3, Tstg —65 to °C ORDERING INFORMATION
Temperature Range +200 Device Package Shipping
3EZxxxD5 Axial Lead 2000 Units/Box
3EZxxxD5RL Axial Lead | 6000/Tape & Reel
3EZxxxD5RR1 T | Axial Lead 2000/Tape & Reel
3EZxxxD5RR2 ¥ | Axial Lead 2000/Tape & Reel
T Polarity band up with cathode lead off first
Polarity band down with cathode lead off first
0 Semiconductor Components Industries, LLC, 2001 234 Publication Order Number:

May, 2001 — Rev. 1 3EZ4.3D5/D



3EZ4.3D5 Series

ELECTRICAL CHARACTERISTICS (Ta =25°C unless
otherwise noted, Vg = 1.5 V Max @ I = 200 mA for all types)

Symbol Parameter
Vyz Reverse Zener Voltage @ Izt
Iz Reverse Current
Z77 Maximum Zener Impedance @ Izt
Izk Reverse Current
Zzk Maximum Zener Impedance @ lzk
IR Reverse Leakage Current @ VR
VR Breakdown Voltage
I Forward Current
\= Forward Voltage @ I
Izm Maximum DC Zener Current
IR Surge Current @ Tp = 25°C
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3EZ4.3D5 Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 1.5V Max @ |g = 200 mA for all types)

Zener Voltage (Note 2.)

Zener Impedance (Note 3.)

Leakage Current

IR

Device Device Vz (Volts) @lzr | Zz1 @ Iz7 Zzk @ Iz IR @ VR Izm | (Note 4.)
(Note 1.) Marking Min Nom Max mA Q Q mA HA Max Volts mA mA
3EZ4.3D5 3EZ4.3D5 4.09 4.3 4.52 174 4.5 400 1 30 1 590 4.1
3EZ6.2D5 3EZ6.2D5 5.89 6.2 6.51 121 1.5 700 1 5 3 435 3.1
3EZ8.2D5 3EZ8.2D5 7.79 8.2 8.61 91 2.3 700 0.5 5 6 330 2.44
3EZ10D5 3EZ10D5 9.50 10 10.5 75 35 700 0.25 3 7.6 270 2.0
3EZ13D5 3EZ13D5 12.35 13 13.65 58 4.5 700 0.25 0.5 9.9 208 1.54
3EZ15D5 3EZ15D5 14.25 15 15.75 50 55 700 0.25 0.5 11.4 180 1.33
3EZ16D5 3EZ16D5 15.2 16 16.8 47 55 700 0.25 0.5 12.2 169 1.25
3EZ18D5 3EZ18D5 17.1 18 18.9 42 6.0 750 0.25 0.5 13.7 150 1.11
3EZ24D5 3EZ24D5 22.8 24 25.2 31 9.0 750 0.25 0.5 18.2 112 0.83
3EZ36D5 3EZ36D5 34.2 36 37.8 21 22 1000 0.25 0.5 27.4 75 0.56
3EZ39D5 3EZ39D5 37.05 39 40.95 19 28 1000 0.25 0.5 29.7 69 0.51
3EZ220D5 | 3EZ220D5 209 220 231 3.4 1600 9000 0.25 1 167 12 0.09
3EZ240D5 | 3EZ240D5 228 240 252 3.1 1700 9000 0.25 1 182 11 0.09
3EZ330D5 | 3EZ330D5 | 313.5 330 346.5 2.3 2200 9000 0.25 1 251 8 0.06

1. TOLERANCE AND TYPE NUMBER DESIGNATION
Tolerance designation — device tolerance of +5% are indicated by a “5” suffix.
2. ZENER VOLTAGE (Vz) MEASUREMENT
ON Semiconductor guarantees the zener voltage when measured at 40 ms +10 ms, 3/8" from the diode body. And an ambient temperature
of 25°C (+8°C, —2°C)
3. ZENER IMPEDANCE (Z7) DERIVATION
The zener impedance is derived from 60 seconds AC voltage, which results when an AC current having an rms value equal to 10% of the
DC zener current (IzT or Izk) is superimposed on Izt or Izk.

SURGE CURRENT (Ir) NON-REPETITIVE

The rating listed in the electrical characteristics table is maximum peak, non-repetitive, reverse surge current of 1/2 square wave or
equivalent sine wave pulse of 1/120 second duration superimposed on the test current, Iz, per JEDEC standards. However, actual device
capability is as described in Figure 3 of the General Data sheet for Surmetic 30s.
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Figure 1. Power Temperature Derating Curve
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3EZ4.3D5 Series
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3EZ4.3D5 Series

APPLICATION NOTE

Since the actual voltage available from a given zener AT, is the increase in junction temperature above the lead
diode is temperature dependent, it is necessary to determineemperature and may be found from Figure 2 for a train of
junction temperature under any set of operating conditionspowerpulses (L = 3/8 inch) or from Figure 10 for dc power.
in order to calculate its value. The following procedure is ATy =65 Pp
recommended:

. For worst-case design, using expected limits pfimits
Lead Temperature, T should be determined from: g g exp 0

of Pp and the extremes of ;T{AT;) may be estimated.

_ TL=8APp+Ta Changes in voltage, )/ can then be found from:
B_a is the lead-to-ambient thermal resistariéz\(V) and B AV = Byz AT,

is the power dissipation. The value fiyra will vary and o )
depends on the device mounting metHyd, is generally Bvz, the zener voltage temperature coefficient, is found
from Figures 5 and 6.

30-40C/W for the various clips and tie points in common : ) .
Under high power-pulse operation, the zener voltage will

use and for printed circuit board wiring. = T8

The temperature of the lead can also be measured using 7Y Withtime and may also be affected significantly by the
thermocouple placed on the lead as close as possible to th&€Ner resistance. For best regulation, keep current
tie point. The thermal mass connected to the tie point is€XCUrsions as low as possible.
normally large enough so that it will not significanty ~ Data of Figure 2 should not be used to compute surge

respond to heat surges generated in the diode as a result GPapility. Surge limitations are given in Figure 3. They are

pulsed operation once steady-state conditions are achieved®Wer than would be expected by considering only junction

Using the measured value of Tthe junction temperature temperature, asurrent crowding effects cause temperatures
may be determined by: to be extremely high in small spots resulting in device

T, T, + ATy, degradation should the limits of Figure 3 be exceeded.
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3EZ4.3D5 Series

TEMPERATURE COEFFICIENT RANGES
(90% of the Units are in the Ranges Indicated)
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MZP4729A Series

3 Watt DO-41 Surmetic™ 30
Zener Voltage Regulators

This is a complete series of 3 Watt Zener diodes with limits and
excellent operating characteristics that reflect the superior capabilities
of silicon—oxide passivated junctions. All this in an axial-lead,
transfer—molded plastic package that offers protection in all common
environmental conditions.

Specification Features:

* Zener Voltage Range — 3.6 Vto 30 V

ESD Rating of Class 3 (>16 KV) per Human Body Model

* Surge Rating of 98 W @ 1 ms

¢ Maximum Limits Guaranteed on up to Six Electrical Parameters
Package No Larger than the Conventional 1 Watt Package

Mechanical Characteristics:

CASE: Void free, transfer-molded, thermosetting plastic

FINISH: All external surfaces are corrosion resistant and leads are
readily solderable

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES:
23C°C, 1/18 from the case for 10 seconds

POLARITY: Cathode indicated by polarity band

ON Semiconductor™

http://onsemi.com

o 11 o
Cathode Anode
AXIAL LEAD
CASE 59
PLASTIC

MARKING DIAGRAM

MOUNTING POSITION: Any L
MZP4
| o 1
MAXIMUM RATINGS YYWw
Rating Symbol Value Unit L = Assembly Location
Max. Steady State Power Dissipation Ppb 3 w MZP47xxA = Device Code
@ T, =75°C, Lead Length = 3/8" (See Table Next Page)
Derate above 75°C 24 mw/°C Yy = Year
Ww = Work Week
Steady State Power Dissipation Pp 1 w
@ Tp =50°C
Derate above 50°C 6.67 mwW/°C
Operating and Storage T3, Tstg —65 to °C ORDERING INFORMATION
Temperature Range +200 Device Package Shipping
MZP47xxA Axial Lead 2000 Units/Box
MZP47xxARL Axial Lead | 6000/Tape & Reel
MZP47xxATA Axial Lead | 4000/Ammo Pack
MZP47xxARRL T| Axial Lead | 2000/Tape & Reel
MZP47xxARR2 ¥ | Axial Lead | 2000/Tape & Reel
T Polarity band up with cathode lead off first
* Polarity band down with cathode lead off first
0 Semiconductor Components Industries, LLC, 2001 240 Publication Order Number:

May, 2001 — Rev. 1
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MZP4729A Series

ELECTRICAL CHARACTERISTICS (Tp =25°C unless |
otherwise noted, Vg = 1.5 V Max @ I = 200 mA for all types)
Symbol Parameter e
Vyz Reverse Zener Voltage @ Izt |
I7T Reverse Current |
Z77 Maximum Zener Impedance @ Izt |
Izx Reverse Current Ir \l/F
Zzk Maximum Zener Impedance @ lzk
IR Reverse Leakage Current @ VR
VR Breakdown Voltage
I Forward Current
\= Forward Voltage @ I
Ir Surge Current @ Ta = 25°C Zener Voltage Regulator
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MZP4729A Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted, Vg = 1.5V Max @ |g = 200 mA for all types)

Zener Voltage (Note 2.)

Zener Impedance (Note 3.)

Leakage Current

The rating listed in the electrical characteristics table is maximum peak, non-repetitive, reverse surge current of 1/2 square wave or
equivalent sine wave pulse of 1/120 second duration superimposed on the test current, Iz, per JEDEC standards. However, actual device

capability is as described in Figure 3 of the General Data sheet for Surmetic 30s.

Pp, MAXIMUM STEADY STATE
POWER DISSIPATION (WATTS)

T., LEAD TEMPERATURE (°C)

5
A
N\ L= LEAD LENGTH
N L=1/8" TO HEAT SINK |
. \‘\
L= Y
. 38 \\
2\\
L=1"
\
1
0
0 20 40 60 8 100 120 140 160 180 200

Figure 1. Power Temperature Derating Curve
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Ir
Device Device Vz (Volts) @lzr |Zz1 @77 Zzk @ Iz Ir @ Vg (Note 4.)
(Note 1.) Marking Min Nom Max mA Q Q mA HA Max Volts mA

MZP4729A MZP4729A 3.42 3.6 3.78 69 10 400 1 100 1 1260
MZP4734A MZP4734A 5.32 5.6 5.88 45 5 600 1 10 2 810
MZP4735A MZP4735A 5.89 6.2 6.51 41 2 700 1 10 3 730
MZP4736A MZP4736A 6.46 6.8 7.14 37 35 700 1 10 4 660
MZP4737A MZP4737A 7.13 7.5 7.88 34 4 700 0.5 10 5 605
MZP4738A MZP4738A 7.79 8.2 8.61 31 4.5 700 0.5 10 6 550
MZP4740A MZP4740A 9.50 10 10.50 25 7 700 0.25 10 7.6 454
MZP4741A MZP4741A 10.45 11 11.55 23 8 700 0.25 5 8.4 414
MZP4744A MZP4744A 14.25 15 15.75 17 14 700 0.25 5 114 304
MZP4745A MZP4745A 15.20 16 16.80 155 16 700 0.25 5 12.2 285
MZP4746A MZP4746A 17.10 18 18.90 14 20 750 0.25 5 13.7 250
MZP4749A MZP4749A 22.80 24 25.20 10.5 25 750 0.25 5 18.2 190
MZP4750A MZP4750A 25.65 27 28.35 9.5 35 750 0.25 5 20.6 170
MZP4751A MZP4751A 28.50 30 31.50 8.5 40 1000 0.25 5 22.8 150
MZP4752A MZP4752A 31.35 33 34.65 7.5 45 1000 0.25 5 25.1 135
MZP4753A MZP4753A 34.20 36 37.80 7.0 50 1000 0.25 5 274 125

1. TOLERANCE AND TYPE NUMBER DESIGNATION
The type numbers listed have a standard tolerance on the nominal zener voltage of +5%.

2. ZENER VOLTAGE (Vz) MEASUREMENT
ON Semiconductor guarantees the zener voltage when measured at 90 seconds while maintaining the lead temperature (T ) at 30°C £1°C,
3/8" from the diode body.

3. ZENER IMPEDANCE (Zz) DERIVATION
The zener impedance is derived from 60 seconds AC voltage, which results when an AC current having an rms value equal to 10% of the
DC zener current (Izt or Izk) is superimposed on Izt or Izk.

4. SURGE CURRENT (Ir) NON-REPETITIVE




MZP4729A Series
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MZP4729A Series

APPLICATION NOTE

Since the actual voltage available from a given zener AT, is the increase in junction temperature above the lead
diode is temperature dependent, it is necessary to determineemperature and may be found from Figure 2 for a train of
junction temperature under any set of operating conditionspowerpulses (L = 3/8 inch) or from Figure 10 for dc power.
in order to calculate its value. The following procedure is ATy =65 Pp
recommended:

. For worst-case design, using expected limits pfimits
Lead Temperature, T should be determined from: g g exp 0

of Pp and the extremes of ;T{AT;) may be estimated.

_ TL=8APp+Ta Changes in voltage, )/ can then be found from:
B_a is the lead-to-ambient thermal resistariéz\(V) and B AV = Byz AT,

is the power dissipation. The value fiyra will vary and o )
depends on the device mounting metHyd, is generally Bvz, the zener voltage temperature coefficient, is found
from Figures 5 and 6.

30-40C/W for the various clips and tie points in common : ) .
Under high power-pulse operation, the zener voltage will

use and for printed circuit board wiring. = T8

The temperature of the lead can also be measured using 7Y Withtime and may also be affected significantly by the
thermocouple placed on the lead as close as possible to th&€Ner resistance. For best regulation, keep current
tie point. The thermal mass connected to the tie point is€XCUrsions as low as possible.
normally large enough so that it will not significanty ~ Data of Figure 2 should not be used to compute surge

respond to heat surges generated in the diode as a result GPapility. Surge limitations are given in Figure 3. They are

pulsed operation once steady-state conditions are achieved®Wer than would be expected by considering only junction

Using the measured value of Tthe junction temperature temperature, asurrent crowding effects cause temperatures
may be determined by: to be extremely high in small spots resulting in device

T, T, + ATy, degradation should the limits of Figure 3 be exceeded.
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0yz TEMPERATURE COEFFICIENT (mV/°C) @ | zT

|7, ZENER CURRENT (mA)

|7, ZENER CURRENT (mA)

MZP4729A Series

TEMPERATURE COEFFICIENT RANGES
(90% of the Units are in the Ranges Indicated)
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Figure 10. Typical Thermal Resistance



1N5333B Series

5 Watt Surmetic™ 40
Zener Voltage Regulators

This is acomplete series of 5 Watt Zener diodes with tight limits and

better operating characteristics that reflect the superior capabilities of ON Semiconductor™
silicon—-oxide passivated junctions. All this in an axial-lead,
transfer—molded plastic package that offers protection in all common http://onsemi.com
environmental conditions.
Al
PP . o < o}
Specification Features: Cathode C Anode

* Zener \Voltage Range — 3.3 V to 200 V

* ESD Rating of Class 3 (>16 KV) per Human Body Model

¢ Surge Rating of upto 180 W @ 8.3 ms

¢ Maximum Limits Guaranteed on up to Six Electrical Parameters

Mechanical Characteristics:
CASE: Void free, transfer-molded, thermosetting plastic
FINISH: All external surfaces are corrosion resistant and leads are

AXIAL LEAD

readily solderable CASE 17
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: PLASTIC
230C°C, 1/16 from the case for 10 seconds
POLARITY: Cathode indicated by polarity band MARKING DIAGRAM
MOUNTING POSITION: Any
L
MAXIMUM RATING