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VOLUME I

- This volume contains complete data sheets for
Motorola-manufactured devices with EIA registered type
numbers from TN5000 and 2N5000 and up, as well as
those with 3N ... and 4N . .. type numbers. Data sheets
are in numerical sequence according to device type
number except for those data sheets that cover several
devices with different type numbers. The numerical
index in front of the book permits the user to quickly
locate the page number of the data sheet for any device
characterized in the book.

Econocap, Epibase , Epicap, Glassivated, Isothermal , *k-Pak, McMOS, Meg-A-Life |I, MDTL,
MECL, MECL 10,000, MHTL, Micro-T, MIDA, MRTL, mW MRTL, MTTL, Multi-Cell II,
RamRod, Surmetic, Surmetic 20, Surmetic 30, Surmetic 40, Thermopad, Thermowatt, Unibase,
Unibloc and Uniwatt are trademarks of Motorola Inc.

Annular Semiconductors and Field-Relief Electrode are patented by Motorola Inc.



DEVICE INDEX

Devices characterized in Volume || show the page reference
only. Devices characterized in Volume | are referenced by
volume and page number.

DEVICE VOL |} PAGE DEVICE VOL | PAGE DEVICE VOL | PAGE
1N5000 ] 1-98 1N5257,A,B 1-20 1N5336,A,8 1-30
1N5001 1N5258,A,B 1N5337,A,B
1N5002 ¥ ' 1N5259,A,8 1N5338,A,8
1N5003 ] 1-98 1N5260,A,8 1N5339,A,B
1N5139,A 1-2 1N5261,A,B 1N5340,A,8
1N5140,A 1N5262,A,8 1N5341,A,8
1N5141,A 1N5263,A,B 1N5342,A,8
1N5142,A 1N5264,A,8 1N5343,A,8
1N5143,A 1N5265,A,B 1N5344,A,B
1N5144,A 1N5266,A,8 1N5345,A,B
1N5145,A 1N5267,A,8 1N5346,A,8
1N5146,A 1N5268,A,8 1N5347,A,B
1N5147,A 1N5269,A,8 1N5348,A,8
iN5148,A 1-2 1N5270,A,8 1N5349,A,B
1N5149 1-4 1N5271,A,B 1N5350,A,8
1N5150 1-4 1N5272,A,8 1N5351,A,8
1N5150A 1-8 1N5273,A,B 1N5352,A,B
1N5153 1-10 1N5274,A,B 1N5353,A,8
1NB153A 1-8 1N5275,A,8 1N5354,A,8
1N5155 1-13 1N5276,A,8 1N5355,A,B
1N5155A 1-8 1N5277,A,8 1N5356,A,B
1N5158 1-16 1N5278,A,8 1N5357,A,B
1N5159 1-16 1N5279,A,8 1N5358,A,B
1N5160 1-16 1N5280,A,B 1N5359,A,8
1N5221,A,B 1-20 1N5281,A,B 1-20 1N5360,A,B
1N5222,A,B 1N5283 1-26 1N5361,A,B
1N5223,A,B 1N5284 1N5362,A,B
1N5224,A,B 1N5285 1N5363,A,B
1N5225,A,8 1N5286 1N5364,A,8
1N5226,A,B 1N5287 1N5365,A,B
1N5227,A,8 1N5288 1N5366,A,8
1N5228,A,B 1N5289 1N5367,A,8
1N5229,A,8 1N5290 1N5368,A,8
1N5230,A,8 1N5291 1N5369,A,B
1N5231,A,8 1N5292 1N5370,A,B
1N5232,A,B 1N5293 1N5371,A,8
1N5233,A,B 1N5294 1N5372,A,B
1N5234,A,8 1N5295 1N5373,A,B
1N5235,A,B 1N5296 1N5374,A,B
1N5236,A,B 1N5297 1N5375,A,8
1N5237,A,8 1N5298 1N5376,A,8
1N5238,A,B 1N5299 1N5377,A,B
1N5239,A,B 1N5300 1N5378,A,8
1N5240,A,8 1N5301 1N5379,A,B
1N5241,A,B 1N5302 1N5380,A,B
1N5242,A,8 1N5303 1N5381,A,8
1N5243,A,8 1N5304 1N5382,A,8
1N5244,A,8 1N5305 1N5383,A,B
1N5245,A,8 1N5306 1N5384,A,B
1N5246,A,B 1N5307 1N5385,A,B
1N5247,A,B 1N5308 1N5386,A,8
1N5248,A,B 1N5309 1N5387,A,B
1N5249,A,B 1N5310 1N5388,A,B 1-30
1N5250,A,B 1N5311 1N5441,A,B,C 1-34
1N5251,A,8 1N5312 1N5442,A,B,C
1N5252,A,8 1N5313 1N5443,A,B,C
1N5253,A,8 1N5314 1-26 1N5444,A,B,C
1N5254,A,B 1N5333,A,B 1-30 1N5445,A,8,C
1N5255,A,B 1N5334,A,B 1-30 1N5446,A,8,C
1N5256,A,B 1-20 1N5335,A,B 1-30 1N5447,A,B,C 134




DEVICE VOL | PAGE DEVICE VOL | PAGE DEVICE VOL | PAGE
1N5448A,B,C 1-34 1N5791 1-16 1N5890A 1-66
1N5449A,B,C 1N5792 1-16 1NS891A
1N5450A,B,C 1IN5793 1-16 1N5892A
1N5451A,B,C 1N5820 1-46 1N5893A
1N5452A,8,C 1N5821 1-46 1N5894A
1N5453A,8B,C 1N5823 1-50 1N5895A
1N5454A,8,C 1N5824 1-50 1N5896A
1N5455A,8,C ) 1N5825 1-50 1NG897A 1-66
1N5456A,8,C 1-34 1N5826 1-54 1N6909 1-68
1N5461A,8,C 1-37 1N5827 1-54 1N5910 1-70
1N5462A,B,C 1N5828 1-54 1N5911 1-72
1N5463A,8,C 1N5829 1-58 1N5912 1-74
1N5464A,B,C 1N5830 1-58 1N5913,A,B,C,D 1-76
1N5465A,B,C 1N5831 1-58 1N5914,A,B,C,D
1N5466A,8,C 1N5832 162 1N5915,A,B,C,D
1N5467A,8,C 1N5833 162 1N5916,A,B,C,D
1N5468A,B,C 1N5834 162 1N5917,A,B,C,D
1N5469A,8B,C 1N5837A 1-66 1N5918,A,8,C,D
1N5470A,B,C 1N5838A 1N5919,A,8,C,D
1N5471A,8,C 1N5839A 1N5920,A,8,C,D
1N5472A,B,C 1N5840A 1N5921,A,B,C,D
1N5473A,8,C 1N5841A iN5922,A,8,C,D
1N5474A,8,C 1N5842A 1N5923,A,8,C,D
1N5475A,B,C 1N5843A 1N5924,A,B,C,D
1N5476A,8,C 1-37 1N5844A 1N5925,A,8,C,D
1N5518,A,B 1-41 1N5845A 1N5926,A,B,C,D
1N5519,A,B 1N5846A 1N5927,A,8,C,D
1N5520,A,B 1N5847A 1N5928,A,8,C,D
1N5521,A,B 1N5848A 1N5929,A,8,C,D
1N5522,A,8 1N5849A 1N5930,A,8,C,D
1N5523,A,8 1N5850A 1N5931,A,8,C,D
1N5524,A,8 1N5851A 1N5932,A,8,C,D
1N5525,A,B 1N5852A 1N5933,A,B,C,D
1N5526,A,B 1N5853A 1N5934,A,B,C,D
1N5527,A,8 1N5854A 1N5935,A,B,C,D
1N5528,A,8 1NS855A 1N5936,A,8,C,D
1N5529,A,8 1N5856A 1N5937,A,B,C,D
1N5530,A,B 1N5857A 1N5938,A,B,C,D
1N5531,A,B 1N5858A 1N5939,A,B,C,D
1N5532,A,B 1N5859A 1N5940,A,8,C,D
1N5533,A,8 1N5860A 1N5941,A,B,C,D
1N5534,A,8 1N5861A 1N5942,A,B,C,D
1N5535,A,B 1N5862A 1N5943,A,8,C,D
1N5536,A,B 1N5863A 1N5944,A,8,C,D
1N5537,A,B 1N5864A 1N5945,A,B,C,D
1N5538,A,8 1IN5865A 1N5946,A,8,C,D
1N5539,A,B 1N5866A 1N5947,A,8,C,D
1N5540,A,B 1N5867A 1N5948,A,B,C,D
1N5541,A,8 1N5868A 1N5949,A,B,C,D
1N5542,A,8 1NG869A 1N5950,A,B,C,D
1N5543,A,B 1N5870A 1N5951,A,8,C,D
1N5544,A,B 1N5871A 1N5952,A,B,C,D
1N5545,A,B 1N5872A 1N5953,A,B,C,D
1N5546,A,B 1-41 1N5873A 1N5954,A,B,C,.D
1N5758,A 1-44 1N5874A 1N5955,A,B,C,D
1N5759,A 1N5875A 1N5956,A,B,C,D 1-76
1N5760,A ‘ 1N5876A 2N5016 22
1N5761,A ING877A 2N5031 2.6
1N5762,A 1-44 1N5878A 2N5032 26
1N5779 1-16 1IN5879A 2N5050 2-10
1N5780 1N5880A 2N5051 2-10
1N5781 1N5881A 2N5052 2-10
1N5782 1N5882A 2N5058S 2-12
1N5783 1N5883A 2N5060 2-14
1N5784 1N5884A 2N5061
1N5785 1N5885A 2N5062 ‘
1N5786 1N5886A 2N5063
1N5787 1N5887A 2N5064 2-14
1N5788 1N5888A 2N5067 2-18
1N5789 1N5889A 1-66 2N5068 2-18
1N5790 1-16




DEVICE VOL | PAGE DEVICE VoL | PAGE DEVICE VOL | PAGE
2N5069 2-18 2N5358 2-141 2N5639 2.221
2N5070 2-22 2N5359 2N5640 2.221
2N5086 2-28 2N5360 2N5641 2223
2N5087 2.28 2N5361 2N5642 2.223
2N5088 2-31 2N 5362 2N5643 2.223
2N5089 2-31 2N5363 2N5644 2.229
2N5090 2-34 2N5364 2-141 2N5645 2-231
2N5108 2-37 2N 5400 2-150 2N 5646 2-233
2N5109 240 2N5401 2-150 2N5653 2.235
2N5146 2-46 2N5427 2-154 2N5654 2.235
2N5155 2-48 2N5428 { 2N5655 2.237
2N5157 | 2-646 2N 5429 2N5656 2.237
2N5160 2-50 2N5430 2-154 2N5657 2-237
2N5161 2-53 2N5431 2-158 2N5668 2.241
2N5162 2-53 2N5435 2-160 2N5669 2.241
2N5164,R 2-57 2N5436 2N5670 2-241
2N5165,R 2N5437 2N5679 2-243
2N5166,R 2N 5438 2N5680 ‘
2N5167,R 2N 5439 2N5681
2N5168,R 2N 5440 2-160 2N5682 2-243
2N5169,R 2N 5441 2-164 2N5683 2-249
2N5170,R 2N 5442 2N5684
2N5171,R 2-57 2N5443 2N5685 *
2N5179 2-61 2N5444 2N5686 2-249
2N5190 2-67 2N 5445 2N5692 2-254
2N5191 2-67 2N 5446 2-164 2N5693
2N5192 2-67 2N5457 2-168 2N5694 l
2N5193 2-71 2N5458 2-168 2N5695
2N5194 2-71 2N 5459 2-168 2N5696 2-254
2N5195 2-71 2N5460 2-169 2N5716 2-256
2N5208 2-75 2N5461 2N5717 2-256
2N5209 2-80 2N5462 2N5718 2-256
2N5210 2-80 2N5463 2N5745 [ 2-792
2N5219 2-83 2N5464 2N5758 2-260
2N5220 2-85 2N5465 2-169 2N5759 2-260
2N5221 2-87 2N5471 2-172 2N5760 2-260
2N5222 2-89 2N5472 2N5777 2-264
2N5223 2-93 2N5473 2N5778 {
2N 5224 2-95 2N5474 2N5779
2N5225 2-97 2N5475 2N5780 2.264
2N5226 2-99 2N5476 2-172 2N5793 2-266
2N5227 2-101 2N5484 2-176 2N5794 2-266
2N5228 2-103 2N5485 2-176 2N5795 2-268
2N5229 2-105 2N5486 2-176 2N5796 2-268
2N5230 2-105 2N5550 2-178 2N5797 2-270
2N5231 2-105 2N5551 2-178 2N5798 ‘
2N5241 2-109 2N 5555 2-182 2N5799
2N5265 2-112 2N5556 2-184 2N5800 2.270
2N5266 2N5557 2-184 2N5829 | 2.890
2N5267 2N 5558 2-184 2N5835 2.274
2N5268 2N5571 2-186 2N5836 2.274
2N5269 2N5572 2N5837 2.274
2N5270 2-112 2N5573 * 2N5841 2-280
2N5271 2-118 2N5574 2-186 2N5842 2-280
2N5301 2-120 2N5581 [ 2-252 2N5845,A 2-286
2N5302 2-120 2N5582 [ 2-252 2N5846 2-290
2N5303 2-120 2N5583 2-191 2N5847 2-290
2N5304 2-124 2N5589 2-195 2N5848 2.204
2N5324 2-128 2N5590 2-199 2N5849 2-297
2N5325 2-128 2N5591 2-203 2N 5859 2-301
2N 5336 2-132 2N 5629 2-205 2N5861 2-305
2N5337 * 2N 5630 2-205 2N5862 2-309
2N5338 2N 5631 2-205 2N5864 2-313
2N5339 2-132 2N5632 2-209 2N5865 2-315
2N5344 2-136 2N5633 2-209 2N5867 2-317
2N5345 2-136 2N5634 2-209 2N5968 *
2N 5346 2-140 2N 5635 2-213 2N5969
2N5347 * 2N5636 2-213 2N5870 2-317
2N5348 2N5637 2-213 2N5871 2-322
2N5349 2-140 2N5638 2-221 2N5872 2-322




DEVICE VOL | PAGE DEVICE VOL | PAGE DEVICE VOL | PAGE
2N5873 2-322 2N 6045 2-408 2N6170 2-487
2N5874 2-322 2N6049 2-413 2N6171 1 2-640
2N5875 2-327 2N6050 2-417 2N6172 {
2N5876 2N6051 2-417 2N6173
2N5877 * 2N 6052 2-417 2N6174 1 2-640
2N5878 2-327 2N6053 2-422 2N6186 2-491
2N5879 2-332 | |2N6054 ‘ 2N6187
2N 5880 2N6055 2N6188
2N5881 * 2N6056 2-422 2N6189 2-491
2N 5882 2-332 2N6057 2-417 2N6190 2-495
2N 5883 2-337 2N6058 2-417 2N6191
2N5884 2N6059 2-417 2N6192
2N5885 2N6064 2-428 2N6193 2-495
2N5886 2-337 2N6065 2-428 2N6226 2-499
2N5887 2-342 2N6066 2-428 2N6227 2-499
2N5888 2N6067 2432 2N6228 2.499
2N5889 2N6068,A,B 2.436 2N6229 2-503
2N 5890 2N6069,A,B 2N6230 2-503
2N5891 2N6070,A,B 2N6231 2-503
2N 5892 2N6071,A,B 2N6233 2-507
2N5893 2N6072,A,B 2N6234 2-507
2N5894 2NGO73,A,8 + 2N6235 2-507
2N5895 2N6074,A,B 2N6236 2-511
2N5896 2N6075,A,B 2-436 2N6237
2N5897 2N6080 2-440 2N6238
2N5898 2N6081 2-443 2N6239
2N5899 2N6082 2-446 2N6240
2N5900 2N6083 2-446 2N6241 2-511
2N5901 2.342 2N6084 2-446 2N6255 2513
2N5941 2.347 2N6094 2-450 2N6256 2517
2N5942 2-347 2N6095 ‘ 2N6274 2-521
2N5943 2-355 2N6096 2N6275 ‘
2N5944 2-363 2N6097 2-450 2N6276
2N5945 2-363 2N6114 2-458 2N6277 2-521
2N5946 2-363 2N6115 2-458 2N6278 2-525
2N5947 2-370 2N6116 2-462 2N6279 ‘
2N5974 2-374 2N6117 2-462 2N6280
2N5975 2-374 2N6118 2-462 2N6281 2-525
2N5976 2-374 2N6136 2-466 2N6282 2-529
2N5977 2-378 2N6139 2-469 2N6283
2N5978 2-378 2N6140 2N6284
2N5979 2-379 2N6141 2N6285
2N5980 2-382 2N6142 2N6286
2N5981 2-382 2N6143 2N6287 2-529
2N5982 2-382 2N6144 2-469 2N6294 2-534
2N5983 2-386 2N6145 2-186 2N6295 *
2N5984 2-386 2N6146 2-186 2N6296
2N5985 2-386 2N6147 2-186 2N6297 2-534
2N5986 2-390 2N6148 2-469 2N6298 2-422
2N5987 2N6149 2-469 2N6299 *
2N5988 2N6150 2-469 2N6300 2-422
2N5989 2N6151 2-474 2N6301 2-534
2N5990 2N6152 2N6303 | 2-565
2N5991 2-390 2N6153 2N6304 2-539
2N6027 2-395 2N6154 2N 6305 2-539
2N6028 2-395 2N6155 2N6306 2-545
2N6029 2-399 2N6156 2-474 2N6307 2-545
2N6030 2-399 2N6157 2-478 2N 6308 2-545
2N6031 2-399 2N6158 2N6312 | 2-747
2N6034 2-403 2N6159 2N6313 1 2-747
2N6035 2N6160 2N6314 1 2-747
2N6036 2N6161 2N6315 2-322
2N6037 2N6162 2NG6316
2N6038 2N6163 2N6317 ‘
2N6039 2-403 2N6164 2N6318 2-322
2N6040 2-408 2N6165 2-478 2N6338 2.549
2N6041 2N6166 2-483 2N6339
2N6042 2N6167 2-487 2N6340 *
2N6043 2N6168 2-487 2N6341 2-549
2N6044 2-408 2N6169 2-487 2N6342 2.553

vi




DEVICE VOL | PAGE DEVICE VOL | PAGE DEVICE VOL | PAGE
2N6342A 2-567 3N124 2-634
2N6343 2-5563 3N125 2-634
2N6343A 2-557 3N126 2-634
2N6344 2-553 3N128 2-638
2N6344A 2-557 3N140 2-642
2N6345 2-553 3N155,A 2-644
2N6345A 2-557 3N156,A 2-644
2N6346 2-5563 3N157,A 2-648
2N6346A 2-5567 3N158,A 2-648
2N6347 2-553 3N169 2-652
2N6347A 2-657 3N170 2-652
2N6348 2-553 3N171 2-652
2N6348A 2-557 3N209 2-656
2N6349 2-553 3N210 2-656
2N6349A 2-557 4N25 2-662
2N6365,A 2-561 4N26 *
2N6366 2-563 4N27
2N6367 2-568 4N28 2-662
2N6368 2-573 4N29 2-666
2N6370 2-579 4N30
2N6377 2-584 4N31
2N6378 2-584 4N32
2N6379 2-584 4N33 2-666
2N6380 2-588
2N6381 2-588
2N6382 2-588
2N6394 2-592
2N6395
2N6396
2N6397
2N6398
2N6399 2-592
2N6400 2-596
2N6401
2N6402
2N6403
2N6404
2N6405 2-596
2N6406 2-600
2N6407
2N6408 #
2N6409 2-600
2N6410 2-604
2N6411 2-604
2N6412 2-608
2N6413
2N6414
2N6415 2-608
2N6416 2-612
2N6417 ‘
2N6418
2N6419 2-612
2N6424 2-581
2N6425 2-581
2N6426 2-616
2N6427 2-616
2N6436 2-622
2N6437 2-622
2N6438 2-622
2N6441 2-626
2N6442
2N6443
2N6444
2N6445
2N6446
2N6447
2N6448 2-626
2N6497 2-630
2N6498 2-630
2N6499 2-630

vii







IN... JEDEC REGISTERED
DEVICE SPECIFICATIONS



1n5139,A ihr 1n5148,A (siLicon)

CASE 51
(D0-7)

Polarity band on
cathode end

Silicon voltage -variable capacitance diodes, designed
for electronic tuning and harmonic-generation applica-
tions, and providing solid-state reliability to replace
mechanical tuning methods.

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

Rating Symbol Valve Unit
Reverse Voltage VR 60 Vdc
Forward Current IF 250 mAdc
RF Power Inputt Pm* 5.0 Watts
Device Dissipation @ T, = 25°C Py 400 mw
Derate above 25°C 2.67 mW/°C
Device Dissipation @ T, = 25°C Pe 2.0 Watts
Derate above 25°C 13.3 mw/°C
Junction Temperature Ty +175 °c
Storage Temperature Range ’1’Stg -65 to +200 °c

tThe RF power input rating assumes that an adequate heat sink is provided.

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

Characteristic— All Types Test Conditions Symbol Min Typ Max Unit
Reverse Breakdown Voltage IR = 10 uAde Byr 60 70 —_ Vdc
Reverse Voltage Leakage Current VR = 55 Vde, T = 25°C Ig - - 0.02 pAde

) VR = 55 Vde, T, = 150°C - - 20
Series Inductance f= 250 MHz, L ~ 1/16” Lg —_ 5.0 — nH
Case Capacitance f= 1MHz, L~ 1/16” Cc —_ 0.25 —_ pF
Diode Capacitance Temperature
Coefticient VR = 4 Vdc,f = 1 MHz TC¢ — 200 300 ppm/°C
C;. Diode Capacitance Q, Figure of Merit L] T, TC""/"? Ratio
Ve =4 Vde, f=1 MHz Vg =4 Vde, Ve =4 Vde, f=1 Mz f“lml
pF £= 50 MHz T
Device Min Typ Max Min Min Typ Min Typ
1N5139 6.1 6.8 7.5 350 0.37 0.40 2.7 2.9
IN5139A 6.5 6.8 7.1 350 0.37 0.40 2.7 2.9
1N5140 9.0 10.0 11.0 300 0.38 0.41 2.8 3.0
1N5140A 9.5 10.0 10.5 300 0.38 0.41 2.8 3.0
1N5141 10.8 12.0 13.2 300 0.38 0.41 2.8 3.0
IN5141A 11.4 12.0 12.6 300 0.38 0.41 2.8 3.0
1N5142 13.5 15.0 16.5 250 0.38 0.41 2.8 3.0
IN5142A 14.3 15.0 15.7 250 0.38 0.41 2.8 3.0
1N5143 16.2 18.0 19.8 250 0.38 0.41 2.8 3.0
IN5143A 17.1 18.0 18.9 250 0.38 0.41 2.8 3.0
IN5144 19.8 22.0 24.2 200 0.43 0.45 3.2 3.4
IN5144A 20.9 22.0 23.1 200 0.43 0.45 3.2 3.4
IN5145 24.3 27.0 29.7 200 0.43 0.45 3.2 3.4
INS145A 25.7 27.0 28.3 200 0.43 0.45 3.2 3.4
IN5146 20.7 33.0 36.3 200 0.43 0.45 3.2 3.4
1N5146A 3.4 33.0 34.8 200 0.43 0.45 3.2 3.4
IN5147 36.1 39.0 42.9 200 0.43 0.45 3.2 3.4
IN5147A 3.1 39.0 40.9 200 0.43 0.45 3.2 3.4
1N5148 42.3 47.0 51.7 200 0.43 0.45 3.2 3.4
IN5148A 4.7 41.0 49.3 200 0.43 0.45 3.2 3.4




1N5139, A thru 1N5148, A (continued)

FIGURE 1 — DIODE CAPACITANCE

versus REVERSE VOLTAGE
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FIGURE 3 — NORMALIZED DIODE CAPACITANCE
versus JUNCTION TEMPERATURE

1020
//
1010
/

w
=]
Z 1000
=
g
s ]

0.990
é 99 v
a
g 80
2 0.9 —
S NORMALIZED TO C,

0570 Vo = 4 Vdc

Ta=25°C

0.960
—100 —75 -50 25 0 +25 +50 475 +100
T, JUNCTION TEMPERATURE (°C)

FIGURE § — REVERSE CURRENT
versus REVERSE BIAS VOLTAGE

40 /
2 /
)

Ig, REVERSE CURRENT(nA)

L |

Vg, REVERSE VOLTAGE (YOLTS)

FIGURE 2 — FIGURE OF MERIT

versus REVERSE VOLTAGE
10000 —
7000 R =
5000 f = 50 MHz {—|
3000 =
3
& L1
& 1000 e
35 0 —
= AP~
< 0 Yo~
<
300 Pt B w5139 ——
= [ N1 | |
— 15148
o ||
1 3 5 7 10 30 50 60
Vi, REVERSE VOLTAGE (VOLTS)
FIGURE 4 — NORMALIZED FIGURE OF MERIT
versus JUNGTION TEMPERATURE
140
130
&
5w =
: N
@ 100
3
S 100
2
3
2 @
s \
= Of
w0 PERCENT OF Q @ 25°C N
Vo = 4 Ve
f= 50 MHz
70 1 I
—65 —50 —25 0 +25 +50 +75 +85
Ty, JUNCTION TEMPERATURE (°C)
FIGURE 6 — FIGURE OF MERIT
versus FREQUENCY
2000
1000 \'\ ~
I .
700 P~ N
=
@ 500 — as
£ \k\
=2
E. 300 \P(' \ \\
o
[N N
IN5139 L \\
1 A,
IN5144 \\ N
msua‘ \\
Ve = 4 Vde N
100 1
10 30 50 70 100

f, FREQUENCY (MHz)

1-3




1n5149 (sicon
1n3150

The RF Line

SILICON HIGH FREQUENCY
STEP-RECOVERY POWER VARACTORS
.. .designed for 100 MHz to 2 GHz harmonic-generation applications
with output power to 25 Watts at 1 GHz.

® Specified fin = 0.5 GHz, foyt = 1.0 GHz Characteristics —
input Power = 20 W — 1N5149

=37 W — 1N5150
Qutput Power =11 W — 1N5149
=24 W — 1IN5150

Efficiency = 55% — 1N5149
=65% — 1N5150

® Characterized with Doubling, Tripling and Quadrupling Curves
® 100% Functionally Tested as a Doubler @ 1.0 GHz

24 W — 1 GHz — 1N5150
11 W — 1 GHz — 1N5149

STEP-RECOVERY
POWER VARACTOR
DIODES

MAXIMUM RATINGS

STYLE 1
PIN1 CATHODE
2. ANODE

Rating Symbol | IN5149 l1N5150 Unit

Reverse Voltage VR 80 Volts

Forward Current g 1.0 Amp

RF Power Input Pin 25 40 Watts

Total Device Dissipation @ Tp = 75°C Pp 10 14 Watts
Derate above 75°C 0.08 0.11 w/ec

Operating and Storage Junction T'J'Tstg -65 to +200 oc
Temperature Range

THERMAL CHARACTERISTICS

1N5150
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJyc 9.0 oc/w
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
Characteristic Symbol | Min | Typ | Max| Unit

Reverse Breakdown Voltage BVR 80 90 - Vde
(IR = 10 uAdc)

Reverse Current SR KkAdc
(VR = 70 Vdc) - - 2.0
(VR = 70 Vdc, Tp = 150°C) - - 1 100

Diode Capacitance Cr 50 1 11.5( 20 pF
(VR = 6.0 Vdc, f = 1.0 MHz)

Figure of Merit Q - 800 - -
(VR = 6.0 Vdc, f = 50 MHz)

FUNCTIONAL TEST (Figure 3)

RF Power Output Pout Watts
(Pin=20W, fin = 0.5GHz,fo,¢ = 1.0 GHz) 1N5149 11 - -
(Pin=37W, fin= 0.5 GHz,fo,¢=1.0GHz) 1N5150 24 | 25 -

Doubler Efficiency n %
(Pin=20W, fjn = 0.5 GHz,fq,¢ = 1.0 GHz) IN5149 55 - -
(Pin=37W, fjn = 0.5 GHz,fo = 1.0GHz) 1N5150 65 | 68 | —

WILLIMETERS] _INCHES

[wiLLimETERS]

OIM[ MIN_| MAX | MIN | MAX |

A | 572 622] 0225 0225

70| 4.95] 0185 0.135

79.18 | 20.19 | 0755 | 0.195

D | 2. 45 0.088 ] 0.098

3] 0.180 ] 0.190

W | 229 254 0,090 0.100

S 368 ] 406] 0.145 [ 0160

U | 3941 4190 0.155 ] 0.165

N | 318 343] 0.125] 0.135
CASE 47.01

1-4




1N5149, 1N5150 (continued)

OUTPUT POWER versus OUTPUT FREQUENCY
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TN5149, TN5150 (continued)
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1N5149, 1N5150 (continued)

FIGURE 4 — LINEARITY CHARACTERISTIC WITHOUT RETUNING
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APPLICATION NOTE

VARACTOR CHARACTERISTICS

The 1N5149 and 1N5150 varactors are designed for RF power
inputs up to 25 watts and 40 watts respectively. These devices ex-
hibit high multiplication efficiency at output frequencies as low as
0.1 GHz and as high as 2.0 GHz. Power handling capability is stressed
in device construction, but high efficiency is maintained with power
inputs as low as 3 watts. At output frequencies below 600 MHz, where
input power beyond the capability of these devices is needed, the
1N4386 and 1N4387 varactors are recommended.

The 1N5149 and 1N5150 power varactors are epitaxial-
passivated, diffused-junction varactors with a unique impurity profile.
The significance of the impurity profile is the enhancement of snap-
off in the current waveform, due to the fast recovery of stored minority
carriers after a forward-voltage surge. Dependence upon nonlinearity
rather than capacity variation with reverse voltage results in high effi-
ciency at high power levels and considerably less distortion of multi-
plied amplitude-modulated signals.

The approximate input and output impedances of the varactors,
when operated as doublers, triplers (with idler), and quadruplers (with
idler), are predicted from the formulas below. These equations are
based on computer-determined approximations and tables.'

Doubler (High Level Drive)

R~ 32 Cutgn = Con
[ 0.5

415 c
Ruw ~ Curtou == Sm
SIS "t 7708

where: R,, = the input resistance in ohms

C_, = varactor capacitance in pF at —6 volts
f., = input frequency in GHz

R..+ = output resistance in ohms

C,ir.n = effective input capacitance in pF
Ctont = effective output capacitance in pF
C...» = capacitance at voltage breakdown, in pF

Tripler (High Level Drive)

R, =~ 55 Coftin == Conn
C_ifn 0.5
20 C
Roup ~ — Cotrount == <&
" T " 05
Quadrupler (High Level Drive)
R, ~ 22 Curg ~ S
C_yfin 0.5
20 C,
Rou == Cotton =~ =2
t Tt 1 out B)

These formulas show values useful for initial circuit design, but
they differ from final optimum values in some cases.

GENERAL DESIGN CONSIDERATIONS

In the design of varactor harmonic multipliers, lumped-circuit
techniques are useful to the 450-600 MHz range with little perform-
ance degradation, provided coil and capacitor unloaded Q" values
of 200 to 300 are maintained.

Coaxial, stripline, or helical-coil resonators are recommended for
higher frequencies. Both cavity and broadband filters can be used.
IC. B. Burckhardt, ‘‘Analysis of Varactor Frequency Multiphers
for Arbitrary Capacitance Variation and Drive Level”, THE BELL

SYSTEM TECHNICAL JOURNAL, April, 1965, pp 675-692.

FIGURE 5 — CAPACITANCE versus REVERSE VOLTAGE
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Component values are not critical, but excessive inductance or in-
sufficient coupling can reduce efficiency, and insufficient inductance
or excessive coupling can cause poor filtering. Simple experimenta-
tion with well-constructed, shielded breadboards is generally sufficient
to optimize the circuit. An adequate tuning range must be provided to
insure input matching over normal varactor parameter variations.
Spurious signals between stages should be kept below 30 dB by suit-
able filter circuits.

Bias resistors in 500 kohm range give optimum efficiency under
self bias. For a linear input-power to output-power relationship, a
lower-value bias resistor should be used (approximately 80 kohms).
Amplitude-modulated signals can be Iinearly multiplied with negligible
distortion at power-input levels to 30 watts. Figure 4 shows the lin-
earity of the power-output versus power-input relationship without
circust retuning. )

For frequency multiplication other than doubling, idler circuits
should be used for best efficiencies. One-step, high-order frequency
multiplications are possible because of the step-recovery characteris-
tics of these varactors.

VARACTOR MOUNTING

The 1N5149 and 1N5150 varactors are in the cartridge package
(designated by the suffix C). This package i1s well suited for both
shunt and series-mounted varactor circuits. Figure 6 shows cross-
sectional views of typical mountings. These mountings combine high
power-dissipation characteristics with low parasitic impedance.

FIGURE 6 — SUGGESTED MOUNTINGS
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inS150A siuicon)

in5153A
inST155A

Silicon high-frequency step-recovery power
varactor devices optimized for critical multiplier ap-
plications requiring tight control of junction capaci-
tance and power dissipation.

(\ 2. Ancde
%%g 1. Cathode

CASE 46 CASE 47
IN5150A
1N5155A 1IN5153A
MAXIMIUM RATINGS
Rating Symbol IN5150A | 1N5153A [ 1IN5155A Unit
Reverse Voltage VR 80 75 35 Vdc
Forward Current IF 1000 250 ~.200 mAdc
RF Power Input pin 40 15 7.0 Watts
Total Device Dissipation @TC =25°C Py 29.2 11,17 8.75 Watts
Derate above 25°C 167 66.7 50 mw/°C
Operating and Storage Junction TJ, T " <€——— -65 to +200 ———» °C
Temperature Range ste

1-8



IN5150A, TN5153A, TN5155A (continued)

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

Characteristics Symbol Min Typ Max Unit
Reverse Breakdown Voltage BVR Vdce
(I = 10 pAdc) 1N5150A 80 - -
1N5153A 5 - -
1N5155A 35 - -
Reverse Current IR uAdc
(VR =70 Vdc) 1N5150A - - 2.0
(VR =170 Vdc, TA =150°C) 1N5150A - - 100
(VR =60 Vdc) 1N5153A - - 1.0
(VR =60 Vdc, TA =150°C) 1N5153A - - 100
(VR =26 Vdc) 1N5155A - - 1.0
(VR =26 Vdc, TA =150°C) 1N5155A - - 100
Series Resistance RS Ohms
(VR = 6.0 Vdc, f = self-resonant frequency)
1N5150A - 0.25 -
1N5153A - 0.5 -
1N5155A - 0.9 -
Series Inductance Ls nH
1N5150A - 1.5 -
1N5153A - 1.7 -
1N5155A - 0.9 -
Diode Capacitance (CJ + CC) CT pF
(VR=6.0Vdc, f =1.0 MHz) 1N5150A 10.8 - 13.2
1N5153A 5.8 - 7.0
1N5155A 1.1 - 2.09
Figure of Merit Q -
(VR =6.0 Vdc, f =50 MHz)  1N5150A - 800 -
1N5153A - 1100 -
1N5155A - 1700 -
Thermal Resistance 93¢ °Cc/W
1N5150A - - 6.0
1N5153A - - 15
1N5155A - - 20
FUNCTIONAL TEST
1N5150A
RF Power Output P.ln =3TwW, Iln =500 MHz, Pout 25.1 - - Watts
Doubling Efficiency fout =1.0 GHz n 68 - - %
1N5153A
RF Power Output Pin =12 W, fin = 1,0 GHz, Pout 7.2 - - Watts
Doubling Efficiency fout = 2-0 GHz n 60 - - %
1IN5155A
RF Power Output P‘m =5.0W, fin = 2.0 GHz, Pout 2.0 - - Watts
Tripling Efficiency fout = 60 GHz n 40 - - %

For typical curves and test circuits, see the following data sheets: 1N5149-1N5150, 1N5153, and 1N5155 .




N5 153 (siLicon)

Silicon high-frequency step-recovery power varac-
tor, designed for high-power, high-frequency harmon-
ic generation applications,

cathode

CASE 47

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

Rating Symbol Valve Unit
Reverse Voltage VR 75 Vdc
Forward Current IF 0.25 Adc
RF Power Input Pin 15 Watts
Total Device Dissipation @ Tc =175°C PD 5.5 Watts

Derate above 75°C 45 mW/°C

Junction Temperature T T - +200 °C
Storage Temperature Tstg -65 to +200 °C

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

Characteristic Condition Symbol| Min Typ Max Unit
Reverse Breakdown Voltage | Ip = 10 pAdc BVR 75 80 - Vde
Reverse Current Vg = 60 Vdc Ip - 0.5 1.0 pAde

Vg = 60 Vde, T, =150°C - - 100
Series Resistance VR =6 Vdc, f = 50 MHz RS - 0.5 - Ohms
Diode Capacitance VR =6 Vdc, f =1.0MHz CT* 5.0 5.8 7.5 pF
Vg =70 Vdc, f=1.0MHz - 4.0 -
Figure of Merit VR =6 Vdc, f = 50 MHz Q - 1100 - -
Power Output DOUBLER TEST CIRCUIT| P ¢ 6.0 7.2 - Watts
{Figure 1) ou
Efficiency P, =12W, f, =1GHz n 50 60 - %
fout = 2 GHz
Thermal Resistance OJ - 19 23 °C/Watt|
"‘CT =C 3t CC



TN5153 (continued)

FIGURE 1 — HARMONIC DOUBLER EFFICIENCY TEST CIRCUIT
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TN5153 (continued) o
POWER OUTPUT TYPICAL CHARACTERISTICS at 25°C

versus OUTPUT FREQUENCY FIGURE 4 — FIGURE OF MERIT
FIGURE 3A — DOUBLING (X2) versus REVERSE VOLTAGE
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For Specifications, See IN5150A Data



N5 155 (siLicon)

Silicon high-frequency step-recovery power varac-
cathode tor, for multiplier applications from 2 to 8.5 GHz with

CASE 46 ﬂ 2 watts minimum power output guaranteed at 6 GHz.

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

Rating Symbol Value Unit
Reverse Voltage VR 35 Vde
Forward Current Ip 200 mAdc
RF Power Input Py, 7.0 Watts
Total Device Dissipation @ T¢ = 75°C Pp 3.5 Watts
Derate above 75°C 30 mW/0C
Operating and Storage Junction Ty, Tstg -65 to+ 200 °c
Temperature Range
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)

Characteristic Conditions Symbol| Min | Typ | Max |  Unit
Reverse Breakdown Voltage | Iz = 10 uAdc BVp | 35 45 _ Vdce
Reverse Current VR = 26 Vdc Ip —_— — 1.0 uAde

VR= 26 Vde, Ty = 150°C —_ — 100
Series Resistance Vr= 6 Vdc, f = 50 MHz Rg —_ 0.9 —_ Ohms
Diode Capacitance VR= 6Vdc,f= 1MHz Cr | 1.0 2.1 3.0 pF
Figure of Merit VR = 6 Vdc, f = 50 MHz Q — 11700 — —_
Thermal Resistance 95c | — - 35 Oc/w
FUNCTIONAL TEST
RF Power Output Test Circuit Figure 5 Poyt | 2.0 el Watts
Pin = 5 watts, fj, = 2 GHz,
Tripling Efficiency fout = 6 GHz n |40 —_ - %




TN5155 (continued)

P+, POWER OUTPUT (WATTS)
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TN5155 (continued)
FIGURE 5 — HARMONIC TRIPLER — 2 GHz to 6 GHz
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1N5158 v 185160
|N5779 thru 'IN5793

PNPN 4-LAYER DIODES EPITAXIAL

.. . two terminal, fast-switching devices specifically designed for low 4-LAYER DIODES
voltage applications such as logic circuits, pulse generators, memory 10-15 VOLTS

and relay drivers, relay replacements, alarm circuits, multivibrators, 150 mW

ring counters, and telephone switching circuits. These devices feature:

@ Low Breakover (Switching) Voltage — 10 to 15-Volt Ratings
® Fast Switching Speeds — ton = 75 ns (Typ)

toff = 250 ns (Typ)
® Low Junction Capacitance — 45 pF (Typ)
Low Breakover Currents

® Subminiature Glass Package

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

Rating Symbol Value Unit
*Reverse Voltage 1N5158, 1N5782, 1N5788 VRM . 10 Volts
1N5159, 1N5783, 1N5789 1"
1N5160, 1N5784, 1N5790 12
1N5779, 1N6785, 1N5791 13
1N5780, 1N5786, 1N5792 14
1N5781, 1N5787, 1N5793 15
*Continuous Forward Current Ig 150 mA
*Steady State Power Dissipation @ Tp = 50°C Pp 150 mwW - ["‘ B
Derate above 50°C 1.5 mw/c ®
*Peak Pulse Current lpuise Amps
(50 ps maximum pulse width) 10 D—t |
*Operating Junction Temperature Range Ty -65 to +150 °c
Storage Temperature Range Ts!g -65to +175 °oc K
*Indicates JEDEC Registered Data. CATHODE F
BAND [
Fa
FIGURE 1 — POWER-TEMPERATURE DERATING CURVE TF— T
150 K
. \
£
S 100
=
g N
3
g \ MILLIMETERS] _INCHES
= 5 DIM["MIN | MAX | MIN | MAX
E N
= A .84 | 7.62 .230 | 0.300
£ B 1 12 .085 | 0.107
o ) D .4 .56 .018 | 0.022
0 2 50 75 100 125 150 i 7 4_0 '37 ] 0—00 '[150
T, AMBIENT TEMPERATURE (C) ’ —
All JEDEC dimensions and notes apply
CASE 51-02
' DO-7




1N5158 thru 1N5160, TN5779 thru TN5793 (continued)

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

Characteristic Symbol Min Typ Max Unit
*Forward Switching Voltage 1N5158, 1IN5782, IN5788 Vs 8.0 - 10 Volts
1N5159, 1N6783, 1IN5789 9.0 - 1
1N5160, 1N5784, 1IN5790 10 - 12
1N5779, 1N5785, 1N5791 1 - 13
1N5780, 1N5786, 1IN5792 12 - 14
1N5781, 1N5787, 1IN5793 13 — 15
*Forward Switching Current 1N5158 thru 1N5160, 1N5779 Is - 5.0 50 MA
thru 1N5781
1N5782 thru 1N5793 — 10 100
*Forward Off-State Current IEm - 1.0 5.0 HA
(VE =0.75 x Vg)
*Reverse Current IrRm — 2.0 10 HA
(VR = VRM!
*Holding Current 1N5158 thru IN5160, 1N5779 Iy 1.0 4.0 20 mA
thru 1N5781
1N5782 thru 1N5787 10 - 50
1N5788 thru 1N5793 0.1 — 2.0
*Forward On Voltage VE - 1.0 1.5 Volts
(Ig = 150 mAdc)
*Critical Rate of Rise of Applied Forward Voltage dv/dt V/us
(Vg = 6.0 Vdc) 1N5168, 1IN5782, IN5788 - - 0.1
(Vg =6.75 Vdc) 1N5169, 1N5783, 1N5789 - - 01
(Vg = 7.5 Vdc) 1N5160, 1N5784, 1IN5790 - - 0.1
(Vg =8.25 Vdc) 1N5779, 1N5785, 1N5791 - - 0.1
(Vg =9.0 Vdc) 1N5780, 1N5786, 1N5792 - - 0.1
(Vg =9.75 Vvdc) 1N5781, 1N5787, 1IN5793 - - 0.1
Junction Capacitance Cy - 45 - pF
(AC Voltage = 10 mV, Vg =0, f = 100 kHz)
Turn-On Time (Figure 2) ton — 75(1) - ns
Turn-Off Time (Figure 3) toff — 250(1) - ns

*Indicates JEDEC Registered Data. (1) Time depends on a wide variety of circuit conditions. Consult manufacturer for further information.

FIGURE 2 — TURN-ON TIME TEST CIRCUIT
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1N5158 thru 1N5160, TN5779 thru TN5793 (continued)

FIGURE 4 — TYPICAL FORWARD

CONDUCTION CHARACTERISTICS FIGURE 5 — TYPICAL CAPACITANCE
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1N5158 thru 1N5160, 1N5779 thru TN5793 (continued)

dv/dt

'pulse

IRM

Pp

4-LAYER DIODE SYMBOLS AND DEFINITIONS

-V

—~CATHODE

+ANODE

+V

FORWARD VOLTAGE APPLICATION RATE (V/us) —
The rate of rise of forward voltage.

FORWARD BREAKOVER (SWITCHING) CURRENT —
The value of anode current at the instant the device
switches from the blocking to the “on"’ state, specified at
a particular junction temperature.

FORWARD CURRENT — The continuous or DC value of
forward current during the ‘‘on’’ state.

PEAK FORWARD BLOCKING CURRENT — The peak
anode current when the 4-layer diode is in the “‘off’" state
for a stated anode-to-cathode voltage and junction temper-
ture.

HOLDING CURRENT — That value of forward anode
current below which the 4-layer diode switches from the
conducting state to the forward blocking condition.
PEAK PULSE CURRENT — The peak repetitive current
that can flow through the device for the time duration
stated.

PEAK REVERSE BLOCKING CURRENT — The peak
current when the 4-layer diode is in the reverse blocking
state for a stated anode-to-cathode voltage and junction
temperature.

STEADY-STATE POWER DISSIPATION

Ta
T
Tstg
ton

toff

Vs

VE

VRM

AMBIENT TEMPERATURE

JUNCTION TEMPERATURE

STORAGE TEMPERATURE

TURN-ON TIME — The time interval between the 90%
point (90% of forward blocking voltage) and the point
10% above the “‘on’’ voltage under stated conditions.
TURN-OFF TIME — The time interval required for the
device to regain control of its forward blocking character-
istic after interruption of forward anode current.
FORWARD BREAKOVER (SWITCHING) VOLTAGE —
The positive anode voltage with respect to cathode re-
quired to switch the device from the high impedance
blocking state to the low impedance “‘on’ state, specified
at a particular junction temperature.

FORWARD VOLTAGE — The forward voltage across the
device in the “on’’ state under stated conditions of current
and temperature.

FORWARD BLOCKING VOLTAGE — The anode-to-cath-
ode voltage when the 4-layer diode is in the "“off’’ state.
PEAK REVERSE VOLTAGE — The maximum allowable
instantaneous value of reverse voltage (repetitive or contin-
uous DC) which can be applied to the device at a stated
temperature without damage to the device.

DIMENSIONS: JEDEC DO-7 Outline

WEIGHT: 0.2 grams (approx.)
MOUNTING POSITION: Any

MECHANICAL CHARACTERISTICS
CASE: Hermetically sealed all glass case

FINISH: All external surfaces are corrosion resistant with readily solderable leads.
POLARITY: Cathode end indicated by color band.




1n5221 (siLicon)
thru

1n5281

series

500 MILLIWATT SURMETIC 20 SILICON ZENER DIODES
(SILICON OXIDE PASSIVATED)

.. .in answer to the Circuit Design and Component Engineers’ many requests —
A complete new series of Zener Diodes in the popular DO-204AA case with
higher ratings, tighter limits, better operating characteristics and a full set of
designers’ curves that reflect the superior capabilities of silicon-oxide-passivated
junctions. All this in an axial-lead, transfer-molded plastic pack age offering pro-
tection in all common environmental conditions.

® Proven Capability to MIL-S-19500 Specifications

® 10 Watt Surge Rating

® Weldable Leads

® Maximum Limits Guaranteed on Six Electrical Parameters

{.5M2.4ZS10 thru .5M2002810}
1N5221A thru 1N5281A

{.5M2.4285 thru .5M2002S5:>
1N5221B thru 1N52818

MAXIMUM RATINGS
Junction and Storage Temperature: —65 to +200°C
Lead Temperature not less than 1/16” from the case for 10 seconds: 230°C
DC Power Dissipation: 500 mW @ T. = 75°C, Lead Length = 33"
(Derate 4.0mW/°C above 75°C)

Surge Power: 10 Watts (Non-recurrent square wave @ PW = 8.3 ms, T, = 55°C,
Figure 16)

500 MILLIWATT
ZENER REGULATOR
DIODES

2.4 — 200 VOLTS

MECHANICAL CHARACTERISTICS
CASE: Void free, transfer molded, thermosetting plastic.

FINISH: All external surfaces are corrosion resistant: Leads are readily solderable
and weldable.

POLARITY: Cathode indicated by color band. When operated in zener mode, cathode
will be positive with respect to anode.

MOUNTING POSITION: Any.
WEIGHT: 0.18 gram (approximately).

FIGURE 1 — POWER-TEMPERATURE DERATING CURVE

10 ; .
N L = LEAD LENGTH

2 T0 HEAT SINK

£ e

g 06 P <

E r~ \\ %" \\

£ — N

S AN

H N

= 1 ‘\

Y Q\

£ 3

0

0 20 40 60 80 100 120 140 160 180 200
T, LEAD TEMPERATURE (°C)

1-20

MILLIMETERS

DIM[ MIN T MAX
584 |762
2.16 | 272

Al JEDEC dimensions and notes apply
CASE 51-02
DO-7




1N5221 thru 1N5281 series (continued)

ELECTRICAL CHARACTERISTICS(TA = 25°C unless otherwise noted) . Based on dc measurements at thermal equilibrium;
lead length — 33"; thermal resistance of heat sink — 30°C/W) V, — 1.1 Max @ |, — 200 mA for all types.

~

Nominal Max Zener Impedance Max Reverse Leakage Current Max Zener Voltage
ominal 3 - -
JEDEC Zener Voltage Test A & B Suffix Only A & B Suffix Only Non-Suffix Temp. Coeff.
Type No vV, @ | Current | @ v (A & B Suffix Only)
: R R % /°
(Note 1) Volts le 1, @ Iy Iy @ 15, =025 mA uA Volts Inf @SVaAUs;d Byz (%/°0)
(Note 2) m Ohms Ohms or Suffix (Note 3)
A B uA
IN5221 2.4 20 30 1200 100 0.95 10 200 0 085
1N5222 2.5 20 30 1250 100 0.95 1.0 200 -0 085
1N5223 2.7 20 30 1300 75 0.95 10 150 -0 080
1N5224 2.8 20 30 1400 75 0.95 10 150 -0.080
1N5225 20 20 29 1600 50 0.95 10 100 0075
1N5226 3.3 20 28 1600 25 0.95 1.0 100 20.070
IN5227 3.6 20 24 1700 15 0.95 1o 100 -0. 065
1N5228 3.9 20 23 1900 10 0.95 1.0 75 -0. 060
IN5229 4.3 20 22 2000 5.0 0.95 1.0 50 10,055
1N5230 a7 20 19 1300 5.0 1.9 2.0 50 +0.030
IN5231 5.1 20 7 1600 5.0 19 2.0 50 10,030
IN5232 5.6 20 11 1600 5.0 2.9 30 50 +0.038
1N5233 6.0 20 7.0 1600 5.0 3.3 3.5 50 40,038
IN5234 6.2 20 7.0 1000 5.0 38 4.0 50 +0.045
1N5235 6.8 20 5.0 750 3.0 4.8 5.0 30 +0. 050
IN5236 75 20 6.0 500 3.0 5.7 6.0 30 10,058
1N5237 8.2 20 8.0 500 3.0 6.2 6.5 30 40,062
1N5238 8.7 20 8.0 600 3.0 6.2 6.5 30 40,065
1N5239 9.1 20 10 600 3.0 6.7 7.0 30 40,068
1N5240 10 20 17 600 3.0 7.6 8.0 30 40,075
IN5241 1 20 22 600 2.0 8.0 8.4 30 70 076
1N5242 12 20 30 600 1.0 8.7 9.1 10 +0 077
1N5243 13 9.5 13 600 0.5 9.4 9.9 10 +0.079
1N5244 14 9.0 15 600 0.1 9.5 10 10 0,082
1N5245 15 8.5 16 600 0.1 10.5 1 10 +0' 082
IN5246 16 78 7 500 0.1 1.4 12 10 0 083
1N5247 17 7.4 19 600 01 12,4 13 10 40,084
IN5248 18 7.0 21 600 01 13.3 14 10 +0.085
1N5249 19 6.6 23 600 0.1 18,3 14 10 +0.086
IN5250 20 6.2 25 600 0.1 143 15 10 +0.086
IN5251 22 5.6 29 600 0.1 16.2 17 10 0,087
IN5252 24 5.2 33 600 0.1 17.1 18 10 40,088
IN5253 25 5.0 35 600 01 18.1 19 10 40,089
1IN5254 27 46 a1 600 0.1 20 21 10 +0.090
IN5255 28 45 m 600 0.1 20 21 10 40,091
IN5256 30 iz 29 600 0.1 22 23 10 0,091
1N5257 33 3.8 58 700 01 24 25 10 0,092
1N5258 36 34 0 700 o1 26 27 10 +0.093
1N5259 39 3.2 80 800 01 29 30 10 40,094
1N5260 13 3.0 93 900 0.1 31 33 10 +0.095
IN5261 I 2.1 105 1000 0.1 34 36 10 0,095
1N5262 51 2.5 125 1100 01 37 39 10 +0.096
1N5263 56 2.2 150 1300 01 1 3 10 +0.096
1N5264 60 21 170 1400 01 44 46 10 40,097
IN5265 62 2.0 185 1400 0.1 45 47 10 40,097
IN5266 68 1.8 230 1600 0.1 49 52 10 0,097
1N5267 75 1.7 270 1700 01 53 56 10 +0.098
1N5268 82 15 330 2000 01 59 62 10 +0.098
IN5269 87 14 370 2200 01 65 68 10 40,099
IN5270 91 14 100 2300 0.1 66 69 10 +0.099
IN5271 100 13 500 2600 0.1 72 76 10 0,110
IN5272 110 11 750 3000 0.1 80 84 10 +0.110
IN5273 120 1.0 900 4000 01 86 91 10 +0.110
1N5274 130 0.95 1100 4500 0.1 94 99 10 +0.110
IN5275 140 0.90 1300 4500 0.1 101 106 10 40,110
IN5276 150 0.85 1500 5000 01 108 114 10 10,110
IN5277 160 0.80 1700 5500 01 116 122 10 +0.110
IN5278 170 0.74 1900 5500 0.1 123 129 10 +0.110
1IN5279 180 0.68 2200 6000 01 130 137 10 +0.110
1N5280 190 0.66 2400 6500 0.1 137 144 10 40110
1N5281 200 0.65 2500 7000 0.1 144 152 10 +0.110
NOTE 1 — TOLERANCE AND VOLTAGE DESIGNATION 2 — Matched sets: (Standard Tolerances are +£5.0%, *3.0%,
Tolerance designation — The JEDEC type numbers shown indicate a +2.0%, *1.0%) depending on voltage per device.
tolerance of £10% with guaranteed limits on only Vz, Iz and V; as a. Two or more units for series connection with specified
shown in the above table. Units with guaranteed limits on all six tolerance on total voltage. Series matched sets make zener
parameters are indicated by suffix “'A"" for =10% tolerance and suffix voltages in excess of 200 volts possible as well as providing
*“B"" for £5.0% units. lower temperature coefficients, lower dynamic impedance
Non-Standard voltage desi ion — To designate units with zener and greater power handling ability.
voltages other than those assigned JEDEC numbers, the type b. Two or more units matched to one another with any spec-
number should be used. ified tolerance.
EXAMPLE: 3 — Tight voltage tolerances: 1.0%, 2.0%, 3.0%.

90 Z S 5
NOTE 3 — TEMPERATURE COEFFICIENT (6yz)
0.5 Watt Tolerance
(+%) Test conditions for temperature coefficient are as follows:
Manufacturer Surmetic a. ly = 7.5 mA, T, = 25°C,

T, = 125°C (1N5221A, B thru 1N5242A, B.)

Nominal Voltage Zener Diodes b. Iz Rated Iyr, T, = 25°C,
. T, 125°C (1N5243A, B thru 1N5281A, B.)
NOTE 2 — SPECIAL SELECTIONS AVAILABLE INCLUDE: Device to be temperature stabilized with current applied prior to
1 — Nominal zener voltages between those shown. reading breakdown voltage at the specified ambient temperature.
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1N5221 thru TN5281 series (continued)

Iz, ZENER CURRENT (mA)

Iz, ZENER CURRENT (mA)

Iz, ZENER CURRENT (mA)

TYPICAL REVERSE CHARACTERISTICS FOR SELECTED ZENER DIODES
Curves marked T, were obtained from dc measurements at thermal equilibrium; lead length = %"; thermal resistance of heat sink = 30°C/W.
Curves marked T, were obtained from pulse tests; mounting conditions are not a factor

VziNominal) = 3.3 Volts

FIGURE 2 FIGURE 3
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1N5221 thru 1N5281 series (continued)

vz, TEMPERATURE COEFFICENT (mV/°C)

vz, TEMPERATURE COEFFICIENT (mV/°C)

Zz, DYNAMIC IMPEDANCE (OHMS)

TEMPERATURE COEFFICIENTS

AND VOLTAGE REGULATION

(90% of the units are in the ranges indicated)

FIGURE 8 — RANGE FOR UNITS T0 12 VOLTS

FIGURE 9 — RANGE FOR UNITS 12 T0 200 VOLTS
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6,1 (t, D), TRANSIENT THERMAL RESISTANCE

6,1, JUNCTION-TO-LEAD THERMAL RESISTANCE (°C/W)

Ppk, PEAK SURGE POWER (WATTS)

1N5221 thru TN5281 Series (continued)

FIGURE 14 — TYPICAL THERMAL RESPONSE
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FIGURE 15— TYPICAL THERMAL RESISTANCE APPLICATION NOTE
400 Since the actual voltage available from a given zener diode is
temperature dependent, it is necessary to determine junction temp-
erature under any set of operating conditions, in order to calculate its
value. The following procedure is recommended:
300 — Lead Temperature, Ti, should bq determined from:
L1 Tu="06aPo+Ty
Bua is the lead-to-ambient thermal resistance and Po is the
A power dissipation. fia is generally 30-40°C/W for the vari-
200 - L~ l"'-" — ous clips and tie points in common use and for printed
P circuit board wiring.
— .
/ Junction Temperature, T,, may be found from:
]00‘7/ — Ti=Ti+ATw
PRIMARY PATH OF ATy is the increase in junction temperature above the lead
CONDUCTION IS THROUGH | temperature and may be found from Figure 14 for a train of
THE CATHODE LEAD power pulses or from Figure 15 for dc power.
% 02 04 0!6 ! ojs l To For worst-case design, using expected limits of Iz, limits of Pp and

L, LEAD LENGTH TO HEAT SINK (INCH)

FIGURE 16 — MAXIMUM NON-REPETITIVE
SURGE POWER — Note 4
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the extremes of T, (ATs)may be estimated. Changes in voltage, Vz,can
then be found from:
AV =0zOTy
vz, the zener voltage temperature coefficient, is found from
Figures 8,9, and 10.

* Under high power-pulse operation, the zener voltage will
vary with time and may also be affected significantly by the
zener resistance. For best regulation, use short leads, espe-
cially to the cathode, and keep current excursions as low as
possible.

Data of Figure 14 should not be used to compute surge capa-
bility. Surge limitations are given in Figure 16. They are lower than
would be expected by considering only junction temperature, as cur-
rent crowding effects cause temperatures to be extremely high in
small spots resulting in device degradation should the limits of Figure
16 be exceeded. ’

Note 4.

This curve is directly readable when applied to devices
with nominal voltages in the 11 to 200 Volit range. For
devices with nominal voltages in the 2.4 to 10 Volt
range, multiply the appropriate peak surge power read-
ing by 0.4.
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TN5221 thru IN5281 Series (continued)

FIGURE 17 —TYPICAL CAPACITANCE FIGURE 18 — TYPICAL FORWARD CHARACTERISTICS
1000 —FF F 1000 === =
700 11 T, =25°C 0 7 £
Vz=39V 500 y.a
500 t [I 7
300b] I o »
. onn = 8.2V E 100 /
s s . F—F 7 £
2 I~ 2V g > 7 >
g0 3 1, = 150 0oee Tt msecf——s5c/
2 B 2 2 —1U/ Vi 7 17
ES S0 N E yA
3 S H At A
0 100V £ 50 F 7 £
P i ya
4 0 7/ /
= Y 7 7 7
10! 1.0 4
10 20 30 50 70 10 20 30 50 70 100 0.3 0.4 0.5 06 0.7 08 09
Vg, REVERSE VOLTAGE (VOLTS) Ve, FORWARD VOLTAGE (VOLTS)
FIGURE 19— TYPICAL NOISE DENSITY FIGURE 20 — NOISE DENSITY MEASUREMENT METHOD
100 —TT
o=+ AMMETER  LOAD AMPLIFIER
Iz =250 pA RESISTOR
50T, =25°C + FILTER
— 0C POWER Sk om0k [ 1| e
2 0 TEST ZENER\l‘\ V2 fy=10kHz | Vour
SUPPLY fr=30 ki VOLT
2 =30k | | | TR
;i —O0— : BW = 2.0 kHz
E 10 Vout
Z NOISE DENSITY (VOLTS PER SQUARE ROOT BANDWIDTH) = ————o4t—vr
210 e )= OVERALL GAIN VB
2 50 WHERE: BW = FILTER BANDWIDTH (H)
§ Vout = OUTPUT NOISE (VOLTS RMS)
30
20 The input voltage and load resistance are high so that the zener diode is
driven from a constant current source. The amplifier is low noise so that
10 the amplifier noise is negligible compared to that of the test zeneo.:;.'The
: filter bandpass is known so that the noise density can be calculated from
10 20 30 5070 1 0% 5 70 100 the formula shown. The data of Figure 19 and the formula can also be
Vz, ZENER VOLTAGE (VOLTS) used to find noise for any system bandwidth.

1-25




1n5283 thrv 1n5314

band Field-effect current regulator diodes are circuit elements that

provide a current essentially independent of voltage. These diodes
are especially designed for maximum impedance over the operating
range. These devices may be used in parallel to obtain higher
currents.

CASE 51
(DO-7)

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Operating Voltage POV Volts
(TJ = -55°C to +200°C) . 100
Steady State Power Dissipation PD
@ TL =175°C 600 mwW
Derate above TL =175°C 4.8 mW/°C

Lead Length = 3/8"
(Forward or Reverse Bias)

Operating and Storage Junction T, T .
Temperature Range J’ “stg | -55to +200 C
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TN5283 thru TN5314 (continued)

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)

Minimum Minimum Maximum
Regulator Current Dynamic Knee Limiting
lp (mA)@Vy =25V Impedance Impedance Voltage
@V, =25V @V, =60V | @I, =081, (min)
Type No. | nom min max Z, (Mo) Z, (M) V, (Volts)
1N5283 0.22 0.198 | 0.242 25.0 2.75 1.00
1N5284 0.24 0.216 | 0.264 19.0 2.35 1.00
1N5285 0.21 0.243 | 0.207 14.0 1.95 1.00
1N5286 0.30 0.270 | 0.330 9.0 1.60 1.00
1N5287 0.33 0.297 | 0.363 6.6 1.35 1.00
1N5288 0.39 0.351 | 0.429 4.10 1.00 1.05
1N5289 0.43 0.387 | 0.473 3.30 0.870 1.05
1N5290 0.47 0.423 | 0.517 2.70 0.750 1.05
IN5291 0.56 0.504 | 0.616 1.90 0.560 1.10
1N5292 0.62 0.558 | 0.682 1.55 0. 470 1.13
1N5293 0.68 0.612 | 0.748 1.35 0. 400 1.15
1N5294 0.75 0.675 | 0.825 1.15 0.335 1.20
1N5295 0.82 0.738 | 0.902 1.00 0. 290 1.25
1N5296 0.91 0.819 | 1.001 0.880 0.240 1.29
1N5297 1.00 0.900 | 1.100 0.800 0. 205 1.35
1N5298 1.10 0.990 | 1.210 0.700 0.180 1.40
1N5299 1.20 1.08 1.32 0.640 0.155 1.45
1N5300 1.30 1.11 1.43 0.580 0.135 1.50
1N5301 1.40 1.26 1.54 0.540 0.115 1.55
1N5302 1.50 1.35 1.65 0.510 0.105 1.60
1N5303 1.60 1.44 1.76 0.475 0.092 1.65
1N5304 1.80 1.62 1.98 0.420 0.074 1.75
1N5305 2.00 1.80 2.20 0.395 0.061 1.85
1N5306 2.20 1.98 2.42 0.370 0.052 1.95
1N5307 2. 40 2.16 2.64 0.345 0.044 2.00
1N5308 2.170 2.43 2.97 0.320 0.035 2.15
1N5309 3.00 2.70 3.30 0. 300 0.029 2.25
1N5310 3.30 2.97 3.63 0.280 0.024 2.35
1N5311 3.60 3.24 3.96 0.265 0.020 2.50
1N5312 3.90 3.51 4.29 0.255 0.017 2.60
1N5313 4.30 3.87 4.73 0.245 0.014 2.75
1N5314 4.70 4.23 5.17 0.235 0.012 2.90
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1N5283 thru TN5314 (continued)

FIGURE 1 — TYPICAL CURRENT REGULATOR CHARACTERISTICS

SYMBOLS AND DEFINITIONS

50 T T T Ip — Diode Current.
40 k@Y P& @Vr l I, — Limiting Current: 80% of I, mimimum used to determine Limiting
N \\ / J voltage, V..
30 = Ip — Pinch-off Current: Regulator current at specified Test Voltage, Vy.
20k e POV — Peak Operating Voltage: Maximum voltage to be applied to device.
g 1 Vel POV 6 — Current Temperature Coefficient
£ o2 Vak — Anode-to-cathode Voltage
% ’ Vy — Knee Impedance Test Voltage: Specified voltage used to establish
g 0 Knee Impedance, Z.
3 ‘ Vi — Limiting Voltage: Measured at |,. V, together with Knee AC Im-
3 _20"% pedance, Zy, indicates the Knee characteristics of the device.
=3 o
S 40t 4 Vy — Test Voltage: Voltage at which I, and Zr are specified.
£ = + _ Zyx — Knee AC Impedance at Test Voltage To test for Zx, a 90 Hz signal
—60 7 vy with RMS value equal to 10% of test voltage, V, Is superimposed
VREVERSE — _'( ) on Vg:
80 ANODE CATHODE
[ | == rorweso ' Z = v/ 1k
—100 I 1 where 1 1S the resultant ac current due to vy
-2 -1 ~ 20 40 60 80 100 120 140 160 To provide the most constant current from the diode, Zx should be
as high as possible, therefore, a minimum value of Z is specified.
Vak, ANODE-CATHODE VOLTAGE (VOLTS) Zy — AC Impedance at Test Voltage: Specified as a minimum value. To
test for Zy, a 90 Hz signal with RMS value equal to 10% of Test
Voltage, V1, 1s superimposed on Vr.
FIGURE 2 — TYPICAL THERMAL RESISTANCE
< 300 APPLICATION NOTE
=
o
°; /* As the current available from the diode is temperature dependent, 1t is
S 250 o necessary to determine junction temperature, T,, under specific operating
E // conditions to calculate the value of the diode current. The following
] procedure is recommended:
& Lead Temperature, T, shall be determined from:
§ 200 / TL=0aPpo+Ta
= A where f4 is lead-to-ambient thermal resistance
= INT TEMPERATURE and Pp is power dissipation.
g 150 // POINT OF LEADME;“S\EREMENT OLa 1s generally 30-40°C/W for the various clips and tie points in
=] // common use, and for printed circuit-board wiring.
o
% ~ Junction Temperature, T, shall be calculated from:
= 100 Ty=Ti+ 684 Po
"2 L-‘ L-L where #,_ 1s taken from Figure 2.
=2 (MOST HEAT CONDUCTION IS For circuit design hmits of Vak, limits of Pp may be estimated and
S 50 THROUGH THE CATHODE LEAD) extremes of T, may be computed. Using the information on Figures 4 and
0 0.2 0.4 06 08 To 5, changes in current may be found. To improve current regulation, keep
- 5 : : : Vak low to reduce Pp and keep the leads short, especially the cathode lead,
L, LEAD LENGTH (INCHES) to reduce f.
FIGURE 3 — TYPICAL FORWARD CHARACTERISTICS
1 T
—T1,=25° 1
7.0 pov = 100V I
50 | (DATA E)BTA NED Ll
= |
<
E 20| FROM PULSE TESTS T |
= — IN5309 -
& 20 _ T
& = IN5305 |
o A Ll
8 10 - IN5298
=) 0 7 2 v |-
= 0 —p t—+—+
< 7= 1N5290
g 05 P~
o
£ 03 AT |
£ P
0.2 >
0.1 - ~
0.1 0.2 03 05 07 10" 20 3.0 50 70 10 20 30 50 7! 100

Vak. ANODE-CATHODE VOLTAGE (VOLTS)
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1

6, TEMPERATURE COEFFICIENT (%/°C) 6,, TEMPERATURE COEFFICIENT (% °C)

CURRENT CHANGE (mA

Al

N5283 thru TN5314 (continued)

FIGURE 4 — TEMPERATURE COEFFICIENT

07

T T T
T,= +25°Cto +150°C |

Vak =25

5 <]
04 ™~

Alp= %ﬁ Ip{nom) AT, (°C) _|

") \\
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02
0.1 S~

/
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FIGURE 5 — TEMPERATURE COEFFICIENT

T T T
Ty = —55°Cto +25°C
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0.4
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FIGURE 6 — CURRENT REGULATION FACTOR
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¢
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/
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*90% of the units will be in the ranges shown.

Ip, NOMINAL PINCH-OFF CURRENT (mA)
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1N5333 (SILICON)

thru

1n5388

5.0 WATT SURMETIC 40 SILICON ZENER DIODES
(SILICON OXIDE PASSIVATED)

... a complete new series of 5.0 Watt Zener Diodes with tight limits
and better operating characteristics that reflect the superior capabil-
ities of silicon-oxide-passivated junctions. Al this in an axial-lead,
transfer-molded plastic package offering protection in all common en-
vironmental conditions.

e Up to 180 Watt Surge Rating @ 8.3 ms

® Maximum Limits Guaranteed on ‘Seven Electrical Parameters

(5M3.3ZS10 thru 5M2002S10
1N5333A thru IN5388A

5M3.3ZS5 thru 5M200ZS5
1N5333B thru 1N5388B

5.0 WATT
ZENER REGULATOR DIODES

3.3 — 200 VOLTS

MAXIMUM RATINGS

Junction and Storage Temperature: -65 to +200°C
Lead Temperature not less than 1/16°’ from the case for 10 seconds: 230°C
DC Power Dissipation: 5.0W@ T = 75°C, Lead Length = 3/8"

(Derate 40 mW/°C above 75°C)

MECHANICAL CHARACTERISTICS
CASE: Void-free, transfer-molded, thermosetting plastic
FINISH: All external surfaces are corrosion resistant. Leads are readily solderable

POLARITY: Cathode indicated by color band. When operated in zener mode, cathode
will be positive with respect to anode.

MOUNTING POSITION: Any
WEIGHT: 0.7 gram (approx)

FIGURE 1 — POWER-TEMPERATURE DERATING CURVE
80 v

T T
L=LEAD LENGTH
N TO HEAT SINK

\ (See Figure 5) ——
\_ =1/8"
60 <

L=3/8" \

Pp, MAXIMUM POWER DISSIPATION (WATTS)
IS
o

N

N
NN

~

20 N
— ~N \
\ \ A
N
0
0 2 a0 60 8 100 120 140 180 180 200

TL, LEAD TEMPERATURE (°C)
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K
STYLE 1.
PIN 1. ANODE ﬂl F] l
2. CATHODE ~ —f|~——
}
A
i

= —=

+_—_ —
Ll

b

MILLIMETERS INCHES
DIM WW MAX
A | 838 | 889 | 03300350

3.30 | 3.68 [ 0.130 ] 0.145

0.94 | 1.08 | 0.037 [ 0.043 ]

- 21 —

25.40 [31.75 | 1.000 | 1.250

CASE 17




TN5333 thru 1N5388 (continued)

ELECTRICAL CHARACTERISTICS (74 = 25°C unless otherwise noted) ¥ = 1- 2 Max @I = 1.0 A for all types

Applies A&B
ax Zener | )
M Ax&Zl;es “vf\pegalnce Max Reverse Leakage toall Suffix Maximum
Nominal Test urtix Only Current Suffix Only Reaul
g
TJEDE':: Ze‘;\er Volltage Culrrem \ v Max Max Current
" e :2 ) zv@?' il | I, @1y, | 1, @ 1, =10mA R @ g | Suge | Voltage Iom
ote N : 53) mA Ohms Ohms " Current | Regulation mA ;
ote (Note 3) (Note 3) Non & A i, Amps | , Vy,Volts .
on y i
" B-Suffix !
Suffix (Note 4) | (Note 5) (Note 6) 1
|
i
1N5333 2.3 380 3.0 400 300 1.0 1.0 20.0 0.85 1440 :
IN5334 3.6 ) 350 2.5 500 150 1.0 1.0 18.7 0.80 1320 |
1N5335 3.9% 320 2.0 500 50 1.0 1.0 17.6 0.54 1220 |
1N5336 4.3 290 2.0 500 10 1.0 1.0 16.4 0.49 1100 !
1N5337 4.1 260 2.0 450 5.0 1.0 1.0 15.3 0.44 1010 t
1N5338 5.1, 240 1.5 400 1.0 1.0 1.0 14.4 0.39 930 I
1N5339 5.6, 220 1.0 400 1.0 2.0 2.0 13.4 0.25 865 i
1N5340 6.0 200 1.0 300 1.0 3.0 3.0 12.7 0.19 790 |
1N5341 6.2 200 1.0 200 1.0 3.0 3.0 12.4 0.10 765 :
1N5342 6.8 175 1.0 200 10 4.9 5.2 11.5 0.15 700 |
1N5343 7.5 175 1.5 200 10 5.4 5.7 10.7 0.15 630 |
1N5344 8.2 150 1.5 200 10 5.9 6.2 10.0 0.20 580 !
1N5345 8.7 150 2.0 200 10 6.3 6.6 9.5 0.20 545 |
1N5346 9.1 150 2.0 150 7.5 6.6 6.9 9.2 0.22 520
1N5347 10 125 2.0 125 5.0 7.2 7.6 8.6 0.22 475 |
1N5348 11 125 2.5 125 5.0 8.0 8.4 8.0 0.25 430 ]
1N5349 12 100 2.5 125 2.0 8.6 9.1 7.5 0.25 395 i
1N5350 13 100 2.5 100 1.0 9.4 9.9 7.0 0.25 365
1N5351 14 100 2.5 75 1.0 10.1 10.6 6.7 0.25 340
IN5352 15 75 2.5 75 1.0 10.8 11.5 6.3 0.25 315
