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Important notes

The following applies to all products named in this publication:

1.

Some parts of this publication contain statements about the suitability of our products for
certain areas of application. These statements are based on our knowledge of typical re-
quirements that are often placed on our products in the areas of application concerned. We
nevertheless expressly point out that such statements cannot be regarded as binding
statements about the suitability of our products for a particular customer application.
As a rule, EPCOS is either unfamiliar with individual customer applications or less familiar
with them than the customers themselves. For these reasons, it is always ultimately incum-
bent on the customer to check and decide whether an EPCOS product with the properties de-
scribed in the product specification is suitable for use in a particular customer application.

We also point out that in individual cases, a malfunction of electronic components or
failure before the end of their usual service life cannot be completely ruled out in the
current state of the art, even if they are operated as specified. In customer applications
requiring a very high level of operational safety and especially in customer applications in
which the malfunction or failure of an electronic component could endanger human life or
health (e.g. in accident prevention or lifesaving systems), it must therefore be ensured by
means of suitable design of the customer application or other action taken by the customer
(e.g. installation of protective circuitry or redundancy) that no injury or damage is sustained by
third parties in the event of malfunction or failure of an electronic component.

The warnings, cautions and product-specific notes must be observed.

In order to satisfy certain technical requirements, some of the products described in this
publication may contain substances subject to restrictions in certain jurisdictions (e.g.
because they are classed as hazardous). Useful information on this will be found in our Ma-
terial Data Sheets on the Internet (www.epcos.com/material). Should you have any more de-
tailed questions, please contact our sales offices.

We constantly strive to improve our products. Consequently, the products described in this
publication may change from time to time. The same is true of the corresponding product
specifications. Please check therefore to what extent product descriptions and specifications
contained in this publication are still applicable before or when you place an order. We also
reserve the right to discontinue production and delivery of products. Consequently, we
cannot guarantee that all products named in this publication will always be available. The
aforementioned does not apply in the case of individual agreements deviating from the fore-
going for customer-specific products.

Unless otherwise agreed in individual contracts, all orders are subject to the current version
of the "General Terms of Delivery for Products and Services in the Electrical Industry”
published by the German Electrical and Electronics Industry Association (ZVEI).

The trade names EPCOS, BAOKE, Alu-X, CeraDiode, CeralLink, CSMP, CSSP, CTVS,
DeltaCap, DigiSiMic, DSSP, FilterCap, FormFit, MiniBlue, MiniCell, MKD, MKK, MLSC,
MotorCap, PCC, PhaseCap, PhaseCube, PhaseMod, PhiCap, SIFERRIT, SIFl, SIKOREL,
SilverCap, SIMDAD, SiMic, SIMID, SineFormer, SIOV, SIP5D, SIP5K, ThermoFuse,
WindCap are trademarks registered or pending in Europe and in other countries. Further
information will be found on the Internet at www.epcos.com/trademarks.
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Selector guide

RM cores
Core type | Standards | Mounting Individual parts Part Page
dimensions (mm) | of assembly set number
of assembly set
Base area xH 1)
RM 4 IEC 62317-4 Core B65803 |204
10.162 x 10.8 Coil former B65804 | 206
Clamp B65806 |207
Adjusting screws B65539/
B65806 |208
RM 4 LP |IEC62317-4 Core B65803 |209
Clamp B65804 |210
Insulating washers B65804 |210
14 x17.5x 8.1 Coil former/Clamp S SIWMIED | B65804 | 211
RM 5 IEC 62317-4 Core B65805 |213
12.72x 10.8 Coil former B65806 |215
Clamp B65806 |216
Insulating washers B65806 |216
16.5x 19x10.6 | Coil former = IVAED | B65822 | 217,218
Clamp ~oNVAED | B65806 | 217,218
Adjusting screws B65539/
B65806 |219
RM5LP |IEC62317-4|20x 16 x 8 Core B65805 | 220
RM 6 IEC 62317-4 Core B65807 |222
15.242x 12.8 Coil former B65808 | 224,225
Coil former for SMPS transf. | B65808 |226
19.5x25x12.8 | Coil former for power appl. B65808 | 227
Clamp/Insulating washers B65808 |228
19.6 x 22.2 x 13 Coil former —IVAED | B65821 | 229
Clamp ~NMIED | B65808 | 229
Adjusting screws B65659 | 230
RM6LP |IEC62317-4 Core B65807 |231
1) Height above mounting plane
Please read Important notes on page 2 04/13

and Cautions and warnings on page 609.
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Selector guide

RM cores (continued)

Core type | Standards | Mounting Individual parts Part Page
dimensions (mm) | of assembly set number
of assembly set
Base area xH 1)

RM 7 IEC 62317-4 Core B65819 |233

17.782x 13.8 Coil former B65820 |234

Clamp/Insulating washers B65820 |235

Adjusting screws B65659 | 236

RM7LP |IEC62317-4 Core B65819 |237

RM 8 IEC 62317-4 Core B65811 | 239
20.322 x 16.8 Coil former B65812 | 241, 242

Coil former for SMPS transf. | B65812 |243
26 x 30 x 16.8 Coil former for power appl. B65812 | 244
Clamp/Insulating washers B65812 |245

Adjusting screw B65812 | 246

RM8LP |IEC62317-4 Core B65811 | 247
Clamp/Insulating washers B65812 |248

RM 10 IEC 62317-4 Core B65813 |250
25.42 x 19 Coil former B65814 | 252

31x40x 19 Coil former for power appl. B65814 | 253

Clamp/Insulating washers B65814 | 254

Adjusting screws B65679 | 255

RM 10 LP | IEC 62317-4 Core B65813 | 256
RM 12 IEC 62317-4 Core B65815 | 258
30.482 x 24.9 Coil former B65816 | 259

32x45.7x24.9 Coil former for power appl. B65816 | 260

Clamp B65816 |261

RM 12 LP | IEC 62317-4 Core B65815 | 262
RM 14 IEC 62317-4 Core B65887 | 264
35.562 x 30.5 Coil former B65888 | 265

44 x 29 x 30.5 Coil former for power appl. B65888 | 266

Clamp/Insulating washer B65888 | 267

RM 14 LP | IEC 62317-4 Core B65887 |268

1) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13




-
-
—

EPCO

s

Selector guide

PQ cores
Core type Standards Mounting Individual parts Part Page
dimensions (mm) of assembly set number
of assembly set
Base areax H )
PQ 16/11.6 |IEC 62317-13 Core B65885A | 270
PQ 20/16 IEC 62317-13 Core B65875B | 271
PQ 20/20 IEC 62317-13 Core B65875A 272
PQ 26/20 IEC 62317-13 Core B65877B |273
27 x 30 x 25.2 Coil former B65878E | 274
PQ 26/25 IEC 62317-13 Core B65877A |275
27 x 30 x 29.3 Coil former B65878E | 276
PQ 32/20 IEC 62317-13 Core B65879A | 277
32.3 x 34.3x20.2 | Coil former B65880E | 278
PQ 32/30 IEC 62317-13 Core B65879B | 279
33.2 x 34.7 x 331 Coil former B65880E | 280
PQ 35/35 IEC 62317-13 Core B65881A | 281
PQ 40/30 IEC 62317-13 Core B65883B |282
PQ 40/40 IEC 62317-13 Core B65883A 283
40.3 x42.3 x 45.3 | Coil former B65884E | 284
PQ 50/40 IEC 62317-13 Core B65981B |285
PQ 50/50 IEC 62317-13 Core B65981A | 286
51.3 x51.9x 525 | Coil former B65982E | 287
1) Height above mounting plane
Please read Important notes on page 2 04/13

and Cautions and warnings on page 609.
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Selector guide

PM cores
Core type | Standards Mounting Individual parts Part Page
dimensions (mm) | of assembly set number
of assembly set
Base area x H 1)
PM 50/39 |IEC 61247 Core B65646 | 290
65 x 52 x 45 Coil former B65647 | 291
Mounting assembly B65647 |292
PM 62/49 |IEC 61247 Core B65684 | 293
76 x 64 x 55 Coil former B65685 |294
Mounting assembly B65685 | 295
PM 74/59 |IEC 61247 Core B65686 |296
85.5 x 75 x 65 Coil former B65687 |297
Mounting assembly B65687 |298
PM 87/70 |IEC 61247 Core B65713 | 299
101 x 87 x 72 Coil former B65714 | 300
PM 114/93 | IEC 61247 Core B65733 | 301
114 x 92 x 93 Coil former B65734 | 302

1) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Selector guide

EP cores
Core type | Standards Mounting Individual parts Part Page
dimensions (mm) | of assembly set number
of assembly set
Base areax H )
EP5 Core B65855A | 305
EP 6 Core B65855B | 306
EP7 IEC 61596 Core B65839 | 307
7.5%x10 x 10 Coil former/Cap yoke B65840 | 309
13 x9.2x8.8 Coil former D B65840 310
EPX 7/9 Core B65857A | 311
12.6 x 9.4 x 12.4 | Coil former MDD | B65858 313
EPX 9/9 Core B65857C | 314
EP 10 IEC 61596 Core B65841 316
12 x14.2x12.5 | Coil former B65842 | 318
Mounting assembly B65842 | 319
EPX 10 Core B65859 | 320
EP 13 IEC 61596 Core B65843A | 321
15 x16 x 13.7 Coil former B65844 | 323
15 x16 x 13.7 Coil former for high-voltage
applications B65844 324
Mounting assembly B65844 325
EPO 13 | — Core B65843P | 326
15 x 16 x 13.7 Coil former B65844 | 327
15 x 16 x 13.7 Coil former for high-voltage
applications B65844 328
EP 17 IEC 61596 Core B65845 | 329
20 x 21.6 x 16.2 | Coil former B65846 | 330
Mounting assembly B65846 | 331
EP 20 IEC 61596 Core B65847 | 332
23 x 27.5x20.5 | Coil former B65848 | 333
Mounting assembly B65848 | 334

1) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609.
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Selector guide

Core type | Standards Mounting Individual parts Part Page
dimensions (mm) | of assembly set number
of assembly set
Base area x H)
P 3.3 x2.6 |IEC 62323 Core B65491 | 336
P4.6x4.1 Core B65495 | 337
P 5.8 x 3.3 | IEC 62323 Core B65501 | 338
P7x4 Core B65511 | 340
75x75x71 Coil former B65512 | 341
Mounting assembly B65512 | 342
P9x5 IEC 60133 Core B65517 | 344
9.9%x99x83 Coil former B65522 | 345
(4 solder terminals)
9.9x12.3x8.3
(6 solder terminals)
122 x 17 x 6.0 Coil former S VAED | B65524 | 346
Mounting assembly B65518 |347
P11 x7 IEC 60133 Core B65531 | 349
Coil former B65532 | 350
12.3 x12.3 x 9.5 | Mounting assembly B65535 | 351
(4 solder terminals)
123 x 146 x9.5
(8 solder terminals)
Adjusting screws B65539
B65806 | 352
P14 x8 IEC 60133 Core B65541 | 354
16.8 x 15 x 11.3 | Coil former B65542 | 355
(4 solder terminals)
16.8 x 19.6 x 11.3 | Mounting assembly B65545 | 356
(6 solder terminals)
Adjusting screws B65549 | 357
P18x 11 |IEC 60133 Core B65651 | 359
19.9 x 20.7 x 13.5 | Coil former B65652 | 360
Mounting assembly B65655 | 361
Adjusting screws B65659 | 362

1) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609.
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Selector guide

P cores (pot cores) (continued)

Core type | Standards Mounting Individual parts Part Page
dimensions (mm) | of assembly set number
of assembly set
Base area x H)
P22x13 |IEC 60133 Core B65661 | 364
245 x 26 x 16.6 | Coil former B65662 | 365
Adjusting screw B65812 | 366
P26 x 16 |IEC 60133 Core B65671 | 368
27.8 x 28.5x19 | Coil former B65672 | 369
Mounting assembly B65675 |370
Adjusting screws B65679 |371
P30x19 |IEC 60133 Core B65701 |373
32.5 x 33.5 x 22.8 | Coil former B65702 |374
Mounting assembly B65705 |375
Adjusting screws B65679 |376
P 36 x 22 Core B65611 | 378
40 x41.8 x 27.5 | Coil former B65612 |379
Mounting assembly B65615 | 380
Adjusting screws B65679 |381
P41x25 Core B65621 |383
Mounting assembly B65623 |384

1) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Selector guide

P core halves and PS cores

Core type Standards Material Individual parts Part number Page
(D x height) of assembly set
PS 7.35x 3.6 IEC 62323 N22, M33 Core B65933 388
Coil former B65512 388
PS9x3.5 IEC 62323 N22, M33 Core B65935 389
Coil former B65936 389
PCH 14 x7.5 N22 Core B65937 390
Coil former B65542 390
PS 25 x 8.9 IEC 62323 N22 Core B65939 391
Coil former B65940 391
PS 30.5x 10.2 IEC 62323 N22 Core B65941 392
Coil former B65942 392
PS 35 x10.8 IEC 62323 N22 Core B65947 393
PS 47 x 14.9 IEC 62323 N22 Core B65943 394
PS 68 x 14.5 IEC 62323 N22 Core B65928 395
Coil former B65946 395
PCH 70 x 14.5 N22 Core B65945 396
Coil former B65946 396
PCH 150 x 30 N27 Core B65949 397

Please read Important notes on page 2
and Cautions and warnings on page 609. g 04/13
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Selector guide

E cores
Core Standards | Mounting Individual parts of assembly set | Part Page
type™ dimensions (mm) number
of assembly set
L xW x
E5 IEC 61246 Core B66303 | 404
E6.3 IEC 61246 Core B66300 | 405
9x8x57 Coil former/Cover cap —IWMIED | B66301 | 406
E8.8 IEC 61246 Core B66302 | 407
10x12.5%x 5.5 Coil former/Cover cap —LIMIED | B66302 | 408
E 10/5.5/5 Core B66322 | 409
E 13/7/4 | IEC 61246 Core B66305 | 410
(EF 12.6) 15 x 17 x 12 Coil former (horizontal) B66202 | 411
10 x 15 x 17 Coil former (vertical) B66202 | 412
Yoke B66202 | 412
13.5 x 19.5 x 9.3 | Coil former ~ NI | B66306 |413
Cover plate B66414 | 414
E 14/8/4 Core B66219 | 415
E 16/6/5 Core B66393 | 416
E 16/8/5 |IEC 61246 Core B66307 | 417
(EF 16) 18 x 20 x 14 Coil former (horizontal) B66308 | 419
11 x18 x 20 Coil former (vertical) B66308 | 420
Yoke B66308 | 420
E 19/8/5 Core B66379 | 421
E 20/10/6 | IEC 61246 Core B66311 | 422
(EF 20) 22 x 22 x 17 Coil former (horizontal) B66206 | 423
15x22 x 24 Coil former (vertical) B66206 | 423
24 x21.5x14 Coil former (right-angle pins) B66206 | 424
Yoke B66206 | 425
15 x22 x 24 Coil former for luminaires B66206 | 426
Yoke B66206 | 426
E 21/9/5 Core B66314 | 427
E 25/13/7 | IEC 61246 Core B66317 | 428
(EF 25) 28 x 28 x 21 Coil former (horizontal) B66208 | 429
18 x 28 x 29 Coil former (vertical) B66208 | 430
Yoke B66208 | 430
19 x 26 x 30 Coil former for SMPS B66208 | 431
Yoke B66208 | 431

1) The E core designations have been brought into line with IEC; the previous designations are given in parentheses.
2) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13




-
-
—

EPCOS

Selector guide

E cores (continued)

Core type') | Standards | Mounting Individual parts of assembly set| Part Page
dimensions (mm) number
of assembly set
L xW x H2
E 25.4/10/7 Core B66315 | 432
E 30/15/7 Core B66319 | 433
36 x 36 x 12 Coil former (horizontal) B66232 | 434
19 x 36 x 36 Coil former (vertical) B66232 | 434
Yoke B66232 | 434
E 32/16/9 | IEC 61246 Core B66229 | 436
(EF 32) 35x37 x24 Coil former B66230 | 437
Yoke B66230 | 437
E 32/16/11 Core B66233 | 438
E 34/14/9 Core B66370 | 439
E 36/18/11 Core B66389 | 440
39 x 38 x 31 Coil former B66390 | 441
E 40/16/12 Core B66381 | 442
E 42/21/15 | IEC 61246 Core B66325 | 443
E 42/21/20 | IEC 61246 Core B66329 | 444
38 x 46 x 52 Coil former B66243 | 445, 446
E 47/20/16 Core B66383 | 447
E 55/28/21 | IEC 61246 Core B66335 | 448
E 55/28/25 Core B66344 | 449
E 56/24/19 Core B66385 | 450
E 65/32/27 Core B66387 | 451
Coil former B66388 | 452
E 70/33/32 Core B66371 | 453
Coil former B66372 | 454
E 80/38/20 Core B66375 | 455

1) The E core designations have been brought into line with IEC; the previous designations are given in parentheses.
2) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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ELP cores
Core set | Standards | Core types Individual Part number Page
Desembly set | With clamp | wio clamp
EELP 14 | IEC 62317-9 | ELP 14/3.5/5 ELP core B66281G  |457
EILP 14 |IEC 62317-9 |1 14/1.5/5 | core B66281P, |458
(+ ELP 14/3.5/5) B66281K
EELP 18 |IEC 62317-9 | ELP 18/4/10 ELP core B66283G | B66453G | 459, 460
Clamp B65804 461
EILP 18 |IEC 62317-9 |1 18/2/10 | core B66283P, |B66453P, |460,462
B66283K B66453K
(+ ELP 18/4/10) | Clamp B66284 461
EELP 22 | IEC 62317-9 |ELP 22/6/16 ELP core B66285G | B66455G | 464, 465
EILP 22 |IEC 62317-9 |122/2.5/16 | core B66285P, |B66455P, |465,467
B66285K B66455K
(+ ELP 22/6/16) | Clamp B65804 466
EELP 32 | IEC 62317-9 | ELP 32/6/20 ELP core B66287G | B66457G |469, 470
Clamp B65808 469
EILP 32 |IEC 62317-9 |1 32/3/20 | core B66287P, |B66457P, |470,472
(+ ELP 32/6/20) B66287K B66457K
Clamp B66288 471
EELP 38 |IEC 62317-9 | ELP 38/8/25 ELP core B66289G | B66459G |474,476
EILP 38 |IEC 62317-9 || 38/4/25 | core B66289P, |B66459P, |475,477
(+ ELP 38/8/25) B66289K B66459K
EELP 43 | IEC 62317-9 | ELP 43/10/28 ELP core B66291G | B66461G |478, 480
EILP 43 |IEC 62317-9 ||143/4/28 | core B66291P, |B66461P, |479,481
(+ ELP 43/10/28) B66291K B66461K
EELP 58 |IEC 62317-9 | ELP 58/11/38 ELP core B66293G | 482
EILP 58 |IEC 62317-9 |1 58/4/38 | core B66293P, |483
(+ ELP 58/11/38) B66293K
EELP 64 |IEC 62317-9 | ELP 64/10/50 ELP core B66295G | 484
EILP 64 |IEC 62317-9 || 64/5/50 | core B66295P, |485
(+ ELP 64/10/50) B66295K
EELP 102 | IEC 62317-9 | ELP 102/20/38 ELP core B66297G | 486
EILP 102 | IEC 62317-9 || 102/20/38 | core B66297P 487
(+ ELP 102/20/38
Please read Important notes on page 2 04/13

and Cautions and warnings on page 609.
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EQ cores
Core set Standards Core types Individual parts Part number |Page
of assembly set
EEQ 13 IEC 62317-9 |EQ 13/2.85/9 | Core B66479 489
EIQ 13 IEC 62317-9 |EQ 13/2.85/9 | EQ core B66479G 490
+113/1/9 | core B66479P 490
EEQ 20 IEC 62317-9 |EQ 20/6.3/14 | Core B66483 491
EIQ 20 IEC 62317-9 | EQ 20/6.3/14 | EQ core B66483G 492
+120/2.3/14 |1 core B66483P 492
EEQ 25 IEC 62317-9 | EQ 25/8/18 Core B66481 493
EIQ 25 IEC 62317-9 | EQ 25/8/18 EQ core B66481G 494
+125/2.3/18 |1 core B66481P 494
EEQ 30 IEC 62317-9 | EQ 30/8/20 Core B66506 495
EIQ 30 IEC 62317-9 | EQ 30/8/20 EQ core B66506G 496
+130/2.7/20 |1 core B66506P 496

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Core types Standards Mounting Individual parts Part number |Page
dimensions (mm) | of assembly set
of assembly set
LxWxH1
ER 9.5/5 IEC 62317-9 Core B65523 498
12x10x 5.7 Coil former —SIWIED | B65527 499
Yoke B65527 499
ER 11/5 IEC 62317-9 Core B65525 500
12.8x11.7 x6 Coil former WD | B65526 501
Yoke B65526 501
ER 14.5/6 IEC 62317-9 Core B65513 502
ER 18/3/10 | IEC 62317-9 Core B66480 503
ER 23/5/13 | IEC 62317-9 Core B66482 504
ER 23/5/13 | IEC 62317-9 ER core B66482G 505
+123/2/13 | core B66482P 505
ER 25/6/15 IEC 62317-9 Core B66484 506
ER 25/6/15 IEC 62317-9 ER core B66484G 507
+125/3/15 | core B66484P 507
ER 32/5/21 IEC 62317-9 Core B66501 508
ER cores
Core types Standards Mounting Individual parts Part number |Page
dimensions (mm) | of assembly set
of assembly set
L xW xH1
ER 28/17/11 | IEC 62317-7 Core B66433 510
ER 35/20/11 | IEC 62317-7 Core B66350 511
ER 42/22/15 Core B66347 512
33 x 46 x 55 Coil former B66348 513
ER 46/17/18 Core B66377 514
ER 49/27/17 | IEC 62317-7 Core B66391 515
ER 54/18/18 Core B66357 516
mbove mounting plane
Please read Important notes on page 2 04/13

and Cautions and warnings on page 609.
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ETD cores

Core type Standards Mounting Individual parts Part Page
dimensions (mm) | of assembly set number
of assembl¥ set
LxWxHT

ETD 29/16/10 | IEC 61185 Core B66358 | 518
35.5 x 35.5 x 25.5 | Coil former (horizontal) | B66359 | 519
24 x 355 x 41.2 | Coil former (vertical) B66359 | 520

Yoke B66359 | 519, 520

ETD 34/17/11 | IEC 61185 Core B66361 | 521
43 x40 x 35 Coil former (horizontal) | B66362 | 523
27.5 x40 x 46 Coil former (vertical) B66362 | 524

Yoke B66362 | 523, 524

ETD 39/20/13 | IEC 61185 Core B66363 | 525
48 x 45 x 38 Coil former/Yoke B66364 | 526

ETD 44/22/15 | IEC 61185 Core B66365 | 527
53 x 50 x 41 Coil former/Yoke B66366 | 529

ETD 49/25/16 | IEC 61185 Core B66367 | 530
58 x 55 x 43.5 Coil former/Yoke B66368 | 532

ETD 54/28/19 | IEC 61185 Core B66395 | 533
62 x 62 x 47 Coil former/Yoke B66396 | 535

ETD 59/31/22 | IEC 61185 Core B66397 | 536
67 x 71 x50 Coil former/Yoke B66398 | 538

1) Height above mounting plane

Please read Important notes on page 2
and Cautions and warnings on page 609.
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EFD, EV cores

Core type Mounting Individual parts Part number Page
dimensions (mm) | of assembly set
of assembl set
LxWxH
EFD cores
EFD 10/5/3 Core B66411 540
EFD 15/8/5 Core B66413 541
19.3x17x8 Coil former/Yoke B66414 542
21x16 x 8 Coil former/Yoke —IMIED | B66414 543
Cover plate B66414 543
EFD 20/10/7 Core B66417 544
243 x22x10 Coil former/Yoke B66418 545
EFD 25/13/9 Core B66421 546
29.3 x 27.3 x 12.5 | Coil former/Yoke B66422 547
EFD 30/15/9 Core B66423 548
34.4 x 32.5 x 12.5 | Coil former/Yoke B66424 549
EV cores
EV 15/9/7 Core B66434 550
EV 25/13/13 Core B66408 551
EV 30/16/13 Core B66432 552
1) Height above mounting plane
Pl d / rtant not 2
ease read /Important notes on page 04/1 3

and Cautions and warnings on page 609.
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U, Ul cores
Core set Core types Part number Page
UU 93/152/16 U 93/76/16 B67345B0003 554
Ul 93/104/16 193/28/16 B67345B0004

(+ U 93/76/16)
UU 93/152/20 U 93/76/20 B67345B0010 555
Ul 93/104/20 193/28/20 B67345B0011

(+ U 93/76/20)
UU 93/152/30 U 93/76/30 B67345B0001 556
Ul 93/104/30 193/28/30 B67345B0002

(+ U 93/76/30)

U 101/76/30 B67370 557
UU 126/182/20 U 126/91/20 B67385G 558
Ul 126/119/20 1 126/28/20 B67385P

(+ U 126/91/20)

U 141/78/30 B67374 559
Toroids (ring cores)
Toroids Technical report B64290 565
R25...R202 IEC/TR 61604
Double-aperture cores
Core height 6.2; 8.3 and 14.5: B62152 603
2.0...14.5mm DIN 41279, shape G
FPC film
Material Part number Page
C 350, C 351 B68450, B68451, B68452 605

Please read Important notes on page 2
and Cautions and warnings on page 609.
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Index of part numbers

(In numerical order)

Part number| Page Type

B62152 603 Double-aperture cores

B64290 563 Toroids (ring cores)

B65491 336 P 3.3 x 2.6 core

B65495 337 P 4.6 x4.1 core

B65501 338 P 5.8 x 3.3 core

B65511 340 P 7 x 4 core

B65512 341, 342, 388| P 7 x 4 coil former, mounting assembly, PS 7.35 x 3.6 core, coil former
B65513 502 ER 14.5/6 core

B65517 344 P 9 x5 core

B65518 347 P 9 x 5 mounting assembly

B65522 345 P 9 x 5 coil former, insulating washer
B65523 498 ER 9.5 core

B65524 346 P 9 x 5 coil former (SMD)

B65525 500 ER 11/5 core

B65526 501 ER 11/5 coil former (SMD), yoke

B65527 499 ER 9.5 coil former (SMD), yoke

B65531 349 P 11 x 7 core

B65532 350 P 11 x 7 coil former

B65535 351 P 11 x 7 mounting assembly

B65539 208, 219, 352 | Adjusting screw for RM 4, RM 5, P 11 x 7
B65541 354 P 14 x 8 core

B65542 355, 390 P 14 x 8 coil former, insulating washer, P core half 14 x 7.5 coil former
B65545 356 P 14 x 8 mounting assembly

B65549 357 P 14 x 8 adjusting screw

B65611 378 P 36 x 22 core

B65612 379 P 36 x 22 coil former, insulating washer
B65615 380 P 36 x 22 mounting assembly

B65621 383 P 41 x 25 core

B65623 384 P 41 x 25 mounting assembly

B65646 290 PM 50/39 core

B65647 291, 292 PM 50/39 coil former, mounting assembly
B65651 359 P 18 x 11 core

B65652 360 P 18 x 11 coil former, insulating washer
B65655 361 P 18 x 11 mounting assembly

B65659 230, 236, 362 | Adjusting screw for RM 6, RM 7, P 18 x 11
B65661 364 P 22 x 13 core

B65662 365 P 22 x 13 coil former, insulating washer

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Index of part numbers

Part number| Page Type

B65671 368 P 26 x 16 core

B65672 369 P 26 x 16 coil former, insulating washer

B65675 370 P 26 x 16 mounting assembly

B65679 255, 371, Adjusting screw for RM 10, P 26 x 16, P 30 x 19, P 36 x 22
376, 381

B65684 293 PM 62/49 core

B65685 294, 295 PM 62/49 coil former, mounting assembly

B65686 296 PM 74/59 core

B65687 297, 298 PM 74/59 coil former, mounting assembly

B65701 373 P 30 x 19 core

B65702 374 P 30 x 19 coil former, insulating washer

B65705 375 P 30 x 19 mounting assembly

B65713 299 PM 87/70 core

B65714 300 PM 87/70 coil former

B65733 301 PM 114/93 core

B65734 302 PM 114/93 coil former

B65803 204, 209 RM 4 core, RM 4 low-profile core

B65804 206, 210, 211 | RM 4 coil former, insulating washer,
RM 4 low-profile clamp, insulating washer, coil former (SMD)

459, 466 ELP 18, ELP 22 clamp
B65805 213, 220 RM 5 core, RM 5 low-profile core
B65806 207,208 RM 4 clamp, adjusting screw
215, 216 RM 5 coil former, clamp, insulating washer
217,218, 219| RM 5 clamp (SMD), adjusting screw
352 Adjusting screw for P 11 x 7
B65807 222,231 RM 6 core, RM 6 low-profile core
B65808 224 ... 229 RM 6 coil former, clamp, insulating washer
469 ELP 32 clamp
B65811 239, 247 RM 8 core, RM 8 low-profile core
B65812 241 ... 246 RM 8 coil former, clamp, insulating washer, adjusting screw
248, 366 RM 8 low-profile clamp, insulating washer, P 22 x 13 adjusting screw
B65813 250, 256 RM 10 core, RM 10 low-profile core
B65814 252, 253, 254 | RM 10 coil former, clamp, insulating washer
B65815 258, 262 RM 12 core, RM 12 low-profile core
B65816 259, 260 RM 12 coil former
B65819 233, 237 RM 7 core, RM 7 low-profile core
B65820 234,235 RM 7 coil former, clamp, insulating washer
B65821 229 RM 6 coil former (SMD)
B65822 217,218 RM 5 coil former (SMD)

Please read Important notes on page 2
and Cautions and warnings on page 609. 744 04/13
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Index of part numbers

Part number| Page Type

B65839 307 EP 7 core

B65840 309, 310 EP 7 coil former, cap yoke, EP 7 coil former (SMD)

B65841 316 EP 10 core

B65842 318, 319 EP 10 coil former, mounting assembly

B65843 321, 326 EP 13 core, EPO 13 core

B65844 323 ...325 EP 13 coil former, mounting assembly
327, 328 EPO 13 coil former

B65845 329 EP 17 core

B65846 330, 331 EP 17 coil former, mounting assembly

B65847 332 EP 20 core

B65848 333, 334 EP 20 coil former, mounting assembly

B65855A 305 EP 5 core

B65855B 306 EP 6 core

B65857A 311 EPX 7/9 core

B65858 313 EPX 7/9 coil former

B65857C 314 EPX 9/9 core

B65859 320 EPX 10 core

B65875A 272 PQ 20/20 core

B65875B 271 PQ 20/16 core

B65877A 275 PQ 26/25 core

B65877B 273 PQ 26/20 core

B65878E 276, 274 PQ 26/25 coil former, PQ 26/20 coil former

B65879A 277 PQ 32/20 core

B65879B 279 PQ 32/30 core

B65880E 278, 280 PQ 32/20 coil former, PQ 32/30 coil former

B65881A 281 PQ 35/35 core

B65883A 283 PQ 40/40 core

B65883B 282 PQ 40/30 core

B65884E 284 PQ 40/40 coil former

B65885A 270 PQ 16/11.6 core

B65887 264, 268 RM 14 core, RM 14 low-profile core

B65888 265, 266, 267 | RM 14 coil former, clamp, insulating washer

B65928 395 PS core 68 x 14.5

B65933 388 PS core 7.35 x 3.6

B65935 389 PS core 9 x 3.5

B65936 389 PS core 9 x 3.5 coil former

B65937 390 P core half 14 x 7.5

B65939 391 PS core 25 x 8.9

Please read Important notes on page 2

and Cautions and warnings on page 609.
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Index of part numbers

Part number| Page Type

B65940 391 PS core 25 x 8.9 coil former
B65941 392 PS core 30.5 x 10.2

B65942 392 PS core 30.5 x 10.2 coil former
B65943 394 PS core 47 x 14.9

B65945 396 P core half 70 x 14.5

B65946 395, 396 P core half 68 x 14.5 coil former, P core half 70 x 14.5 coil former
B65947 393 PS core 35 x 10.8

B65949 397 P core half 150 x 30

B65981A 286 PQ 50/50 core

B65981B 285 PQ 50/40 core

B65982E 287 PQ 50/50 coil former

B66202 411, 412 E 13/7 coil former, yoke
B66206 423 ... 426 E 20/10 coil former, yoke
B66208 429 ... 431 E 25/13 coil former, yoke
B66219 415 E 14/8 core

B66229 436 E 32/16 core

B66230 437 E 32/16 coil former, yoke
B66232 434 E 30/15 coil former, yoke
B66233 438 E 32/16 core

B66243 445, 446 E 42/21 coil former

B66281 457,458 ELP14/3.5 core, | 14/1.5 core
B66283 459, 460 ELP18/4 core, | 18/2 core
B66284 460 EILP 18 clamp

B66285 464, 465 ELP 22/6 core, | 22/2.5 core
B66287 469, 470 ELP 32/6 core, | 32/3 core
B66289 474, 475 ELP 38/8 core, | 38/4 core
B66291 478, 479 ELP 43/10 core, | 43/4 core
B66293 482, 483 ELP 58/11 core, | 58/4 core
B66295 484, 485 ELP 64/10 core, | 64/5 core
B66297 486, 487 ELP 102/20 core, 1 102/7 core
B66300 405 E 6.3 core

B66301 406 E 6.3 coil former (SMD), cover cap
B66302 407, 408 E 8.8 core, coil former (SMD), cover cap
B66303 404 E 5 core

B66305 410 E 13/7 core

B66306 413 E 13/7 coil former (SMD)
B66307 417 E 16/8 core

B66308 419, 420 E 16/8 coil former, yoke

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Part number| Page Type

B66311 422 E 20/10 core

B66314 427 E 21/9 core

B66315 432 E 25.4/10 core

B66317 428 E 25/13 core

B66319 433 E 30/15 core

B66322 409 E 10/5.5 core

B66325 443 E 42/21 core

B66329 444 E 42/21 core

B66335 448 E 55/28 core

B66344 449 E 55/28 core

B66347 512 ER 42/22 core

B66348 513 ER 42/22 coil former
B66350 511 ER 35/20 core

B66357 516 ER 54/18 core

B66358 518 ETD 29/16 core

B66359 519, 520 ETD 29/16 coil former, yoke
B66361 521 ETD 34/17 core

B66362 523, 524 ETD 34/17 coil former, yoke
B66363 525 ETD 39/20 core

B66364 526 ETD 39/20 coil former, yoke
B66365 527 ETD 44/22 core

B66366 529 ETD 44/22 coil former, yoke
B66367 530 ETD 49/25 core

B66368 532 ETD 49/25 coil former, yoke
B66370 439 E 34/14 core

B66371 453 E 70/33 core

B66372 454 E 70/33/32 coil former
B66375 455 E 80/38 core

B66377 514 ER 46/17 core

B66379 421 E 19/8 core

B66381 442 E 40/16 core

B66383 447 E 47/20 core

B66385 450 E 56/24 core

B66387 451 E 65/32 core

B66388 452 E 65/32/27 coil former
B66389 440 E 36/18 core

B66390 441 E 36/18 coil former

B66391 515 ER 49/27 core

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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B66393 416 E 16/6 core

B66395 533 ETD 54/28 core

B66396 535 ETD 54/28 coil former, yoke

B66397 536 ETD 59/31 core

B66398 538 ETD 59/31 coil former, yoke

B66408 551 EV 25/13 core

B66411 540 EFD 10/5 core

B66413 541 EFD 15/8 core

B66414 414,542,543 | E 13/7 cover plate, EFD 15/8 coil former, yoke, cover plate

B66417 544 EFD 20/10 core

B66418 545 EFD 20/10 coil former, yoke

B66421 546 EFD 25/13 core

B66422 547 EFD 25/13 coil former, yoke

B66423 548 EFD 30/15 core

B66424 549 EFD 30/15 coil former, yoke

B66432 552 EV 30/16 core

B66433 510 ER 28/17 core

B66434 550 EV 15/9 core

B66453 462, 463 ELP 18/4 core, | 18/2 core

B66455 467, 468 ELP 22/6 core, | 22/2.5 core

B66457 472,473 ELP 32/6 core, | 32/3 core

B66459 476, 477 ELP 38/8 core, | 38/4 core

B66461 480, 481 ELP 43/10 core, | 43/4 core

B66479 489, 490 EQ 13/3 core, | 13/1 core

B66480 503 ER 18/3 core

B66481 493, 494 EQ 25/6 core, | 25/2 core

B66482 504, 505 ER 23/5 core, | 23/2 core

B66483 491, 492 EQ 20/6 core, |1 20/2 core

B66484 506, 507 ER 25/6 core, | 25/3 core

B66501 508 ER 32/5 core

B66506 495, 496 EQ 30/8 core, |1 30/3 core

B67345 554 U 93/76, Ul 93/104 cores
555 U 93/76, Ul 93/104 cores
556 U 93/76, Ul 93/104 cores

B67370 557 U 101/76 core

B67374 559 U 141/78 core

B67385 558 U 126/91, Ul 126/119 cores

B68450 607 FPC film

B68451 607 FPC film

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Based on IEC 60401-3, the data specified here are typical data for the material in question, which
have been determined principally on the basis of toroids (ring cores).

The purpose of such characteristic material data is to provide the user with improved means for
comparing different materials.

There is no direct relationship between characteristic material data and the data measured using
other core shapes and/or core sizes made of the same material. In the absence of further agree-
ments with the manufacturer, only those specifications given for the core shape and/or core size in
question are binding.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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1 Material application survey
Usage Frequency range | Material | Specific application Core type
High Q inductors up to 0.1 MHz N48 Filters in telephony, Gapped RM, P,
in resonant circuits 0.2-1.6 MHz M33 MW IF filters adjusting cores
and filters 15— 12 MHz K1
Current transformers | up to 3 MHz T36 Energy meters Toroids
Broadband up to 3 MHz T46 Impedance and matching Toroids
transformers T38 transformers (ISDN, xDSL | EP, RM, toroids
(e.g. antenna T66 using paired core shapes
transformers, N45 with air gap)
ISDN transformers, -
digital data up to 10 MHz M33 Radio-frequency Double aper—
transformers transformers ture, toroids
(xDSL, LAN) up to 100 MHz | T57 LAN (also suitable for Toroids
xDSL in paired core shapes)
M33 Balun transformers Double aper-
K1 ture, toroids
Electromagnetic up to 3 MHz T38 Current-compensated E, toroids
Interference (EMI) T37 chokes
T36
T35
T65
up to 5 MHz N30 E, toroids
up to 100 MHz M13 Line attenuation, Toroids
K8 current-compensated
K10 chokes
Sensors, ID systems |up to 1 MHz N22 Inductive proximity switches | P core halves
up to 2 MHz M33
Medium and high up to 100 kHz N27 Power transformers E,ETD,ER,EQ,
frequency switch- up to 500 kHz N87 and chokes EFD, EV, ELP,
mode power supplies N88 RM, RM LP,
NO5 PM, PQ, U
N96
N97
PC47
300 kHz to 1 MHz | N49
up to 100 kHz N41 Chokes E,ETD, ER, EQ,
N51 EFD, EV, ELP,
up to 500 kHz N92 High voltage transformers RM, RMLP, PM
and power chokes
up to 200 kHz N72 Electronic lamp ballast E, ETD

devices

Please read Important notes on page 2
and Cautions and warnings on page 609.
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2 Material properties
Preferred application Resonant circuit inductors Inductors
for line
attenuation
Material K1 M331) N48 K10
Base material NiZn MnZn MnZn NiZn
Color code (adjuster) violet white — —
Symbol Unit
Initial permeability i 80 750 2300 800
(T=25°C) +25% +25% +25% +25%
Meas. field strength H A/m 5000 2000 1200 5000
Flux density (near Bs (256 °C) |mT 310 400 420 320
saturation) (f = 10 kHz) | Bg (100 °C) | mT 280 310 310 240
Coercive field strength |H. (25°C) |A/m 380 80 26 40
(f=10 kHz) H. (100 °C) |A/m 350 65 19 25
Optimum fonin MHz 1.5... 0.2 ... 0.01 ... 0.1...
frequency range frmax 12 1.0 0.1 1.0
Relative atf, |tand/y 10-6 <40 <12 <4 <15
loss factor at frax 10-6 <120 <20 <6 <60
Hysteresis ng 10-6/mT | <36 <1.8 <0.4 <5
material constant
Curie temperature Te °C >400 >200 >170 >150
Relative
temperature coefficient | ag 10-6/K
at25...55°C 2...8 05...26 |03...13 |—
at 5...25°C 7.1 — 03..13 |—
Mean value of ar 10-6/K |4 1.6 0.70 10.0
at25...55°C
Density (typical values) kg/m3 4800 4700 4700 5000
Disaccommodation DF 10-6 20 8 2 —
factor at 25 °C
Resistivity P om 105 5 3 108
Core shapes RM, P, RM, P, RM, P Toroid,
Toroid, Toroid, Double-
P core Double- aperture
half aperture,
P corehalf
Other material properties (graphs) see page 52 57 70 55

1) For threaded cores p; = 600 £20%

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13




Material properties (continued)

-
-
—

EPCOS

SIFERRIT materials

Preferred application Inductors for line attenuation Proximity
switches
Material K8 M13 N22
Base material NizZn NizZn MnZn
Color code (adjuster) — — red
Symbol Unit
Initial permeability Wi 860 2300 2300
(T=25°C) +25% +25% +25%
Meas. field strength H A/m 1200 1200 1200
Flux density (near Bs(25°C) |mT 340 280 370
saturation) (f = 10 kHz) | Bg (100 °C) | mT 240 135 260
Coercive field strength |H. (25°C) |A/m 40 12 18
(f=10 kHz) Hc (100 °C) | A/m 25 8 14
Optimum frnin MHz 0.1... 0.001 ... 0.001 ...
frequency range frnax 0.5 0.1 0.2
Relative atfin | tan &/y; 10-6 <20 <5 <2
loss factor  at fiax 10-6 <30 <20 <20
Hysteresis B 10-6/mT | <4.5 <4.0 <14
material constant
Curie temperature Te °C >150 >105 >145
Relative
temperature coefficient | ap 10-8/K
at25...55°C — — —
at 5...25°C — — —
Mean value of ap 10-6/K |9.2 3.7 0.9
at25...55°C
Density (typical values) kg/m3 5100 5200 4700
Disaccommodation DF 10-6 — — 4
factor at 25 °C
Resistivity p om 105 105 1
Core shapes Toroid Toroid, P core half
Double-
aperture
Other material properties (graphs) see page 54 56 59
Pl d / rtant not 2
ease read /Important notes on page 04/1 3

and Cautions and warnings on page 609.
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Material properties (continued)

Preferred application Broadband transformers

Material N45 T57 N30 T65

Base material MnZn MnZn MnZn MnZn

Symbol Unit

Initial permeability 1 3800 4000 4300 5200

(T=25°C) +25% +25% +25% +30%

Meas. field strength H A/m 1200 1200 1200

Flux density (near Bs(256°C) |mT 550 430 380 460

saturation) (f = 10 kHz) | Bg (100 °C) | mT 435 270 240 320

Coercive field strength |H. (25°C) |A/m 15 14 12 12

(f=10 kHz) H. (100 °C) | A/m 21 12 8 11

Optimum fonin MHz 0.01 ... 0.01 ... 0.01 ... 0.01 ...

frequency range frax 0.10 0.5 0.40 0.20

Relative atf,, |[tand/y 10-6 <1.0 <5 <2 <15

loss factor at fax 10-6 <2.0 <70 <60 <25

Hysteresis ng 10-6/mT | <0.3 <0.3 <1.1 <1.1

material constant

Curie temperature Te °C >255 >140 >130 >160

Relative

temperature coefficient | ag 10-6/K

at25...55°C -8..-5.0|— — —

at 5...25°C 1.5...3.0 |— — —

Mean value of o 10-6/K | — 0.5 0.6 -05

at25...55°C

Density (typical values) kg/m3 4900 4900 4900 4900

Disaccommodation DF 10-6 — — — —

factor at 25 °C

Resistivity p om 1 3 0.5 0.30

Core shapes ER, EP, RM, P, EP,|RM, P, EP,| RM, P,
RM Toroid E, Toroid, | Toroid,

Double- EP
aperture
Other material properties (graphs) see page 68 113 63 115

Please read Important notes on page 2
and Cautions and warnings on page 609. <rd 04/13
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Preferred application

Broadband transformers

Material T35 T37 T36
Base material MnZn MnZn MnZn
Symbol Unit
Initial permeability Wi 6000 6500 7000
(T=25°C) +25% +25% +25%
Meas. field strength H A/m 1200 1200 1200
Flux density (near Bs(256°C) |mT 390 380 400
saturation) (f = 10 kHz) | Bg (100 °C) | mT 270 240 240
Coercive field strength |H. (25°C) |A/m 12 9 22
(f=10 kHz) H. (100 °C) | A/m 9 8 24
Optimum frnin MHz 0.01 ... 0.01 ... 0.05 kHz...
frequency range frax 0.20 0.30 100 kHz
Relative atfonin |tand/y; 10-6 <4 <2 <3
loss factor at frax 10-6 <60 <60 <30
Hysteresis B 10-6/mT | <1.1 <1.1 <1.1
material constant
Curie temperature Te °C >130 >130 >130
Relative
temperature coefficient | ag 10-6/K
at25...55°C — — _
at 5...25°C — — —
Mean value of o 10-6/K |0.8 -0.3 0.5
at25...55°C
Density (typical values) kg/m3 4900 4900 4950
Disaccommodation DF 10-6 — — —
factor at 25 °C
Resistivity p om 0.2 0.2 0.2
Core shapes RM, P, EP, Toroid Toroid
Toroid
Other material properties (graphs) see page 103 107 105
Pl d / rtant not 2
ease read /Important notes on page 04/1 3

and Cautions and warnings on page 609.
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Preferred application

Broadband transformers

Material T38 T66 T46"

Base material MnZn MnZn MnZn
Symbol Unit

Initial permeability 1 10000 13000 15000

(T=25°C) +30% +30% +30%

Meas. field strength H A/m 1200 1200 1200

Flux density (near Bs(256°C) |mT 430 360 400

saturation) (f = 10 kHz) | Bg (100 °C) | mT 260 — 240

Coercive field strength |H. (25°C) |A/m 8 8 7

(f=10 kHz) H. (100 °C) | A/m 7 7 6

Optimum frnin MHz 0.01...0.10 0.01...0.10 [0.01...0.10

frequency range frax

Relative atf,, |[tand/y 10-6 <2.0 <1 <8

loss factor at frax 10-6 <20 <30 <100

Hysteresis B 10-6/mT | <0.3 <0.3 <2.0

material constant

Curie temperature Te °C >130 >100 >130

Relative

temperature coefficient | ag 10-6/K

at25...55°C — 0.78 —

at 5...25°C — 0.40 —

Mean value of o 10-6/K |-0.2 — -06

at25...55°C

Density (typical values) kg/m3 4900 4950 4950

Disaccommodation DF 10-6 — — —

factor at 25 °C

Resistivity p om 0.1 0.8 0.01

Core shapes RM, P, EP, ER,| EP, Toroid, Toroid, E

Toroid, E RM
Other material properties (graphs) see page 109 117 111

1) Material values defined on the basis of small toroids (<R10)

Please read Important notes on page 2
and Cautions and warnings on page 609.

04/13
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Material properties (continued)

Preferred application Power transformers

Material N49 N92 N27

Base material MnZn MnZn MnZn

Symbol Unit

Initial permeability Ui 1500 1500 2000

(T=25°C) +25% +25% +25%

Flux density Bs (25°C) | mT 490 500 500

(H=1200 A/m, f =10 kHz)| Bg (100 °C)| mT 400 440 410

Coercive field strength H;(25°C) |A/m 38 24 23

(f=10 kHz) H; (100 °C)| A/m 33 13 19

Optimum kHz 300 ... 25 ... 25 ...

frequency range 1000 500 150

Hysteresis B 10-6/mT | <0.4 <14 <15

material constant

Curie temperature Tc °C >240 >280 >220

Mean value of ap 106K | — — 3

at25...55°C

Density (typical values) kg/m3 | 4750 4850 4800

Relative core losses Py

(typical values)

25 kHz, 200 mT, 100 °C kW/m3 | — 70 155

100 kHz, 200 mT, 100 °C kW/m3 | — 410 920

300 kHz, 100 mT, 100 °C kw/m3 | 330 410 —

500 kHz, 50 mT, 100 °C kw/m3 | 80 230 —

1 MHz, 50 mT, 100 °C kW/m3 | 475 — —

Resistivity p om 17 8 3

Core shapes RM, EFD, RM, ETD, P, PM, ETD,
ELP, Toroid, |EFD, ER,E, |ER, E,U,
EQ, ER ELP, Toroid, | Toroid

EQ, ER
Other material properties (graphs) see page 72 88 60
Pl d / rtant not 2
ease read /Important notes on page 04/1 3

and Cautions and warnings on page 609.
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Material properties (continued)

Preferred application Power transformers
Material N87 N97 N72
Base material MnZn MnZn MnZn
Symbol Unit
Initial permeability Ui 2200 2300 2500
(T=25°C) +25% +25% +25%
Flux density Bs (25°C) | mT 490 510 480
(H=1200 A/m, f =10 kHz)| Bg (100 °C)| mT 390 410 370
Coercive field strength H;(25°C) |A/m 21 21 15
(f=10 kHz) H¢ (100 °C) 13 12 11
Optimum frequency range kHz 25 ... 25 ... 25 ...
500 500 300
Hysteresis B 10-6/mT | <1.0 <1.0 <14
material constant
Curie temperature Tc °C >210 >230 >210
Mean value of o 10°6/K |4 4 3
at25...55°C
Density (typical values) kg/m3 4850 4850 4750
Relative core losses Py
(typical values)
25 kHz, 200 mT, 100 °C kW/m3 | 57 45 80
100 kHz, 200 mT, 100 °C kW/m3 | 375 300 540
300 kHz, 100 mT, 100 °C kw/m3 | 390 340 500
500 kHz, 50 mT, 100 °C kW/m3 | 215 205 —
Resistivity p om 10 8 12
Core shapes RM, P, PM, RM, PM, E, EFD
ETD, EFD, E, | ETD, EFD,
ER, EP,EQ, |ER, EQ,E,
ELP, U, Toroid| ELP, Toroid
Other material properties (graphs) see page 81 97 78

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Material properties (continued)

Preferred application Power transformers
Material N8s™) No6 ™) PC472)
Base material MnZn MnZn MnZn
Symbol Unit 1w 1w
Initial permeability Ui 1900 2900 2500
(T=25°C) +25% +25% +25%
Flux density Bs (25°C) | mT 500 500 530
(H=1200 A/m, f =10 kHz)| Bg (100 °C)| mT 400 410 420
Bg (140 °C)| mT 340
Coercive field strength H:.(25°C) |A/m 16 16 13
(f=10 kHz) H; (100 °C)| A/m 10 15
H¢ (140 °C)| A/m 12
Optimum frequency range kHz 25 ... 25 ... 10 ...
500 500 500
Hysteresis B 10-6/mT | <1.5 <0.5 <1
material constant
Relative at frin tan 8/ 10-6 <10 <2 <10
loss factor at fax 10-6 <30 <20 <20
Curie temperature Tc °C >220 >240 >230
Mean value of o 10-6/K |4 1 4
at25...55°C
Density (typical values) kg/m3 | 4900 4850 4900
Relative core losses Py
(typical values)
100 kHz, 200 mT, 25 °C kwW/m3 | 720 325 600
100 kHz, 200 mT, 60 °C kW/m3 | — 330 —
100 kHz, 200 mT, 100 °C kw/m3 | 380 390 270
100 kHz, 200 mT, 140 °C kW/m3 | 340 — —
300 kHz, 100 mT, 100 °C kW/m3 | — — 360
Resistivity p om 10 10 4
Core shapes E, ER, ETD, U|E, EQ, PQ, E, EQ, PQ,
ETD ETD
Other material properties (graphs) see page 84 94 100

1) Preliminary data
2) For cores up to 100 g

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Material properties (continued)

Preferred application Power transformers
Material N41 N51 N95
Base material MnZn MnZn MnZn
Symbol Unit
Initial permeability Ui 2800 3000 3000
(T=25°C) +25% +25% +25%
Flux density Bs (25°C) | mT 490 480 525
(H=1200 A/m, f =10 kHz)| Bg (100 °C)| mT 390 380 410
Coercive field strength H:(25°C) |A/m 22 5 18
(f=10 kHz) H. (100 °C) 20 5 19
Optimum frequency range kHz 25 ... 150 25 ...150 25 ... 500
Hysteresis B 10-6/mT | <1.4 <0.4 <0.6
material constant
Curie temperature Te °C >220 >220 >220
Mean value of o 10-6/K |4 2 2
at25...55°C
Density (typical values) kg/m3 | 4750 4800 4900
Relative core losses Py
(typical values)
25 kHz, 200 mT, 25 °C kW/m3 | — 75 —
100 kHz, 200 mT, 25 °C kW/m3 | — 450 425
300 kHz, 100 mT, 25 °C kW/m3 | — 400 455
500 kHz, 50 mT, 25 °C kW/m3 | — — 250
25 kHz, 200 mT, 100 °C kw/m3 | 180 110 —
100 kHz, 200 mT, 100 °C kwW/m3 | 1400 700 350
300 kHz, 100 mT, 100 °C kWim3 | — 630 410
500 kHz, 50 mT, 100 °C kW/m3 | — — 250
Resistivity p om 2 6 6
Core shapes RM, P E,ER, ETD E, ER, ETD
Other material properties (graphs) see page 65 75 91
Please read Important notes on page 2 04/13

and Cautions and warnings on page 609.
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Preferred application Film
Material Ferrite polymer composite (FPC)
Base material C350 C351
Symbol Unit

Initial permeability Ui 9+20% 9+20%

f=1MHz
Flux density (near saturation) Bs (25°C) | mT 255 255

H =25 kA/m

f=10kHz
Remanent induction B, (25°C) 'mT 9 9

H =25 kA/m

f=10 kHz
Coercive field strength He (25°C) | A/m 600 600

H =25 kA/m

f=10 kHz
Relative loss factor tan &/p;

f= 1MHz

f=100 MHz <0.005 <0.005

f= 1GHz <0.400 <0.400
Hysteresis material constant nB 10-3/mT | <2 <2
Temperature coefficient a=Ap/puAT | 1/K <5-10-5 <5-10-5
Density kg/m3 2930 2930
Resistivity p Om

f= 1kHz 500 500

f=10kHz

f=10 MHz 100 100
Relative permittivity g

f= 1kHz 700 700

f=10 kHz

f=10 MHz 21 21
Maximum operating temperature | T o« °C 120 200
Dielectric strength kV/mm |1 0.8
Tensile strength®) Gz N/mm2 1.5 2.5
Tearing resistance™) % 25 25
Compressibility!) K N/mm2 |70 70
Other material properties (graphs) see page — —
1) T =23 °C and 50% relative humidity
Please read Important notes on page 2

" o 04/13

and Cautions and warnings on page 609.
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3 Measuring conditions

The following measuring conditions, which correspond largely to IEC 60401-3, apply for the material
properties given in the table:

Properties (valid only
for ring cores of sizes

Measuring conditions

Frequency | Field Max. flux | Temper-
R10to R 36) strength density ature
(material-
dependent)
Symbol | Unit kHz kA/m mT °C
Initial permeability Ui <10 <0.25 25
Flux density B mT <10 >1.2 25; 100
near to saturation
Coercive field strength H¢ A/m <10 >1.2 near 25; 100
kA/m saturation
Relative loss factor tan &/y; — <0.25 25
Hysteresis material ns 10-6/mT B4 B, |25
constant 10 (p; = 500) 1.5 3.0
100 (p; <500) 03 1.2
Curie temperature T °C <10 <0.25
Relative temperature aF 10-6/K | <10 <0.25 5..25
coefficient 25...55
Density kg/m3 25
Disaccommodation DF 10-6 <10 <0.25 25;60")
factor
Resistivity p om DC 25
The following properties are given only for materials for power applications:
Power loss Py kw/m3 |25 200 100
100 200
300 100
500 50
1000 50

1) Higher temperature than specified by IEC (40 °C)

Please read Important notes on page 2

and Cautions and warnings on page 609.

04/13
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4 Specific material data

DC magnetic bias

Ipc N
|

HDC
e

Hpc  DC field strength (A/m)

Ibc Direct current (A)

N Number of turns

le Effective magnetic path length (m)

The curves of e, = f(Hpc) allow an approximate calculation of the variation in reversible perme-
ability (uey) and A value caused by magnetic bias. These curves are of particular interest for cores
for transformers and chokes, since magnetic bias should be avoided if possible with inductors re-
quiring high stability (filter inductors etc.). In the case of geometrically similar cores (i.e. in particular
the same A,,jn /A ratio) the effective permeability of the core in question in conjunction with the giv-
en curves suffices to determine the reversible permeability to a close approximation.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Inductors for resonant circuits and proximity switches

Relative loss factor versus frequency
(measured with ring cores, measuring flux density B <0,25 mT)
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Please read Important notes on page 2
and Cautions and warnings on page 609. YA 04/13
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Broadband transformers
Relative inductance component versus frequency

(measured with ring cores, measuring flux density B <0,25 mT)
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Please read Important notes on page 2
and Cautions and warnings on page 609.
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Power transformers

Performance factor versus frequency
(measured with ring cores R29, T = 100 °C, Py, = 300 kW/m3)
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For definition of performance factor see page 132.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13




»
-
f—

EPCOS

SIFERRIT materials

Broadband and filter applications

Standardized hysteresis material constant versus temperature
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Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Normalized impedance

K1 K8
2 FAL0669-N 2 FAL0672-8
10"k = 10" e 5
Q/mm { { Q/mm — H
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Z, 10! Zy 10"
T
10° 10°
;
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- —f
K10 M13
1 02 FAL0678-M 1 02 FAL0679-V
K10 M13 =
i F=— e l— R
Z, 10! Z, 10!
10°
107 107
10° 10' 102 MHz 10° 10° 10° 102 MHz 10°

4>f

For explanation of Z,, see page 150.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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K1
Complex permeability Initial permeability p; and relative loss factor
versus frequency tan &/y; versus temperature
(measured on R10 toroids, B <0.25 mT) (measured on R10 toroids, B <0.25 mT)
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Permeability factor versus temperature
(measured on P and RM cores,
B <0.25 mT), y; ~ 80
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Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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K1

Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Please read Important notes on page 2
and Cautions and warnings on page 609.

Dynamic magnetization curves
(typical values)
(f=10kHz, T =100 °C)
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K8
Complex permeability Initial permeability v, and relative loss factor
versus frequency - tan &/y; versus temperatureA
(measured on R10 toroids, B <0.25 mT) (measured on R10 toroids, B <0.25 mT)
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Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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K10

Complex permeability

versus frequency R
(measured on R10 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T =25 °C)
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Please read Important notes on page 2
and Cautions and warnings on page 609.

Initial permeability v, and relative loss factor

tan &/y; versus temperature
(measured on R10 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10kHz, T =100 °C)
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M13

Complex permeability
versus frequency
(measured on R10 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Please read Important notes on page 2
and Cautions and warnings on page 609.

Initial permeability v, and relative loss factor

tan &/y; versus temperature

(measured on R25 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10kHz, T =100 °C)
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M33

Complex permeability Initial permeability v, and relative loss factor
versus frequency tan &/y; versus temperature
(measured on R10 toroids, B <0.25 mT) (measured on R10 toroids, B <0.25 mT)
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Permeability factor versus temperature DC magnetic bias of P and RM cores
(measured on P and RM cores, (typical values)
B <0.25 mT), y; = 750 (B<0.25 mT,f=10kHz, T = 25 °C)
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Please read Important notes on page 2
and Cautions and warnings on page 609. SIf 04/13




-
-
—

os

SIFERRIT materials

M33

Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Dynamic magnetization curves
(typical values)
(f=10kHz, T =100 °C)
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Complex permeability Initial permeability v, and relative loss factor
versus frequency R tan &/y; versus temperatureA
(measured on R10 toroids, B <0.25 mT) (measured on R10 toroids, B <0.25 mT)
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Complex permeability Initial permeability p,
versus frequency versus temperature
(measured on R10 toroids, B <0.25 mT) (measured on R10 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Relative core losses versus AC field
flux density
(measured on R16 toroids)
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Complex permeability
versus frequency R
(measured on R10 toroids, B <0.25 mT)
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Initial permeability
versus temperature -
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Variation of initial permeability
with temperature
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Relative loss factor
versus frequency
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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DC magnetic bias of RM cores
(typical values)
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Complex permeability Initial permeability p,
versus frequency versus temperature
(measured with R10 ring cores, B <0.25 mT) (measured with R10 ring cores, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Relative core losses Relative core losses
versus AC field flux density versus temperature
(measured on R16 toroids) (measured on R16 toroids)
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Complex permeability
versus frequency R
(measured on R29 toroids, B <0.25 mT)
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Initial permeability
versus temperature -
(measured on R29 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)

Dynamic magnetization curves
(typical values)
(f=10kHz, T =100 °C)
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DC magnetic bias of P and RM cores
(typical values)
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Complex permeability Initial permeability p, and relative loss factor
versus frequency tan &/y; versus temperature
(measured on R10 toroids, B <0.25 mT) (measured on R10 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves

(typical values) (typical values)

(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Complex permeability
versus frequency

(measured on R34 toroids, B <0.25 mT)

Initial permeability
versus temperature -
(measured on R34 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Relative core losses Relative core losses
versus AC field flux density versus temperature
(measured on R34 toroids) (measured on R34 toroids)
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Complex permeability
versus frequency

Initial permeability
(measured on R34 toroids, B <0.25 mT)

versus temperature -
(measured on R34 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Relative core losses Relative core losses
versus AC field flux density versus frequency
(measured on R34 toroids) (measured on R34 toroids)
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Complex permeability Initial permeability
versus frequency versus temperature
(measured on R29 toroids, B <0.25 mT) (measured on R29 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)

Dynamic magnetization curves
(typical values)
(f=10kHz, T =100 °C)
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DC magnetic bias measured on E cores
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Relative core losses versus AC field
flux density
(measured on R29 toroids)
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versus temperature
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Complex permeability Initial permeability
versus frequency R versus temperature R
(measured on R34 toroids, B <0.25 mT) (measured on R34 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Relative core losses
versus AC field flux density
(measured on R34 toroids)
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Preliminary data

Complex permeability Initial permeability p;
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Preliminary data

Dynamic magnetization curves Dynamic magnetization curves
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Preliminary data
Relative core losses Relative core losses
versus AC field flux density versus temperature
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Complex permeability Initial permeability
versus frequency R versus temperature R
(measured on R34 toroids, B <0.25 mT) (measured on R34 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Relative core losses Relative core losses
versus AC field flux density versus temperature
(measured on R34 toroids) (measured on R34 toroids)
103 FAL0613-8 104 FAL0614-G
y —F—
K / KW/m? f =100 kHz
m3 / .
P, / Py 3 ]
/[ 10 200 mT
T [/ s —
102 /1L ~— ]
7 /manara 102 [~~~ 100mT T
Vi 7 5 R
/ I ~ —
/ L 50mT ~
"
/, 4 10! =
1 ~ —
10 5 \\25 mT —
SN\ P
7 f=100kHz  [1]] 100 d
— 25°C [[]]
K —==100°C 5
' ]
100 L 107 -
101 102 mT 108 20 40 60 80 100 120 'C140
Relative core losses
versus frequency
(measured on R34 toroids)
104 FAL0G15-P
200 mT
k—V\:’; // 'r
m 2 A A
’ v
Pv 403 — 300mT,, 2 LA
T Z i '/'I . 2 7
’ i P44
’ ’
102 ] 10(‘)‘m1,9/" ] /
et A
e GRAELLLE R MY Al
107 s z A 4 4
re 12,5mT g
3 25 mI,'
,
10° !
25°C
----- 100 °C
10 [ [T
10" 5 102 kHz ~ 10°
—f

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13




=
S

EPCOS
SIFERRIT materials
N95
Complex permeability Initial permeability
versus frequency R versus temperature R
(measured on R34 toroids, B <0.25 mT) (measured on R34 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Relative core losses Relative core losses
versus AC field flux density versus temperature
(measured on R34 toroids) (measured on R34 toroids)
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Preliminary data
Complex permeability Initial permeability p;
versus frequency R versus temperature R
(measured on R34 toroids, B <0.25 mT) (measured on R34 toroids, B <0.25 mT)
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Preliminary data
Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T = 25 °C) (f=10kHz, T =100 °C)
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Preliminary data

Relative core losses
versus AC field flux density
(measured on R34 toroids)
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Complex permeability Initial permeability
versus frequency R versus temperature R
(measured on R34 toroids, B <0.25 mT) (measured on R34 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Relative core losses Relative core losses
versus AC field flux density versus temperature
(measured on R34 toroids) (measured on R34 toroids)
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Complex permeability Initial Permeability y;
versus frequency R versus temperature R
(measured on R34 toroids, B <0.25 mT) (measured on R34 toroid B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
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Relative core losses Relative core losses
versus AC field flux density versus temperature
(measured on R34 toroids) (R34 toroids, f= 100 kHz)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Complex permeability
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(measured on R22 toroids, B <0.25 mT)
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Complex permeability
versus frequency R
(measured on R16 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Complex permeability
versus frequency R
(measured on R10 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Dynamic magnetization curves
(typical values)
(f=10kHz, T =100 °C)
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Complex permeability Initial permeability
versus frequency R versus temperature R
(measured on R17 toroids, B <0.25 mT) (measured on R17 toroids, B <0.25 mT)
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Dynamic magnetization curves Dynamic magnetization curves
(typical values) (typical values)
(f=10 kHz, T=25°C) (f=10kHz, T =100 °C)
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Complex permeability Initial permeability
versus frequency R versus temperature R
(measured on R29 toroids, B <0.25 mT) (measured on R29 toroids, B <0.25 mT)
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Dynamic magnetization curves
(typical values)
(f=10 kHz, T=25°C)
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Dynamic magnetization curves
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Complex permeability
versus frequency R
(measured on R9.5 toroids, B <0.25 mT)
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Initial permeability p,
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Dynamic magnetization curves DC magnetic bias
(typical values) (rpeasured on RM cores, typical values)
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5 Plastic materials, manufacturers and UL numbers

m RM coil formers of thermosetting plastic, color code white (molded-in pins):
Bakelite UP 3420° [E61040 (M)], HEXION SPECIALTY CHEMICALS GMBH

m RM, EP, EFD and PQ coil formers of thermosetting plastic, color code black (post-inserted pins):
Sumikon PM 9630° [E41429 (M)], SUMITOMO BAKELITE CO LTD
Sumikon PM 9820° [E41429 (M)], SUMITOMO BAKELITE CO LTD

m RM, EP and EFD coil formers of thermosetting plastic, color code green (post-inserted pins):
Vyncolit/X611° [E167521 (M)], VYNCOLIT NV

® RM power, P, PS, PM, E, ETD, ER coil formers
and terminal carriers P9x5, P11x7, P36x22 (Polyterephthalate):
Valox 420-SE0° [E45329 (M)], SABIC INNOVATIVE PLASTICS
Valox 420-SE0® [E207780 (M)], SABIC INNOVATIVE PLASTICS
Valox 420-SE0°® [E121562 (M)], SABIC INNOVATIVE PLASTICS
Durethan BKV 30H, [E 245249 (M)], LANXESS AG
Ultramid A3X2G5 [E41871 (M)], BASF AKTIENGESELLSCHAFT
Ultramid A3X2G7 [E41871 (M)], BASF AKTIENGESELLSCHAFT
Ultradur 4090G6 [E41871 (M)], BASF SE
Crastin SK 645 FR [E41938 (M)], E | DUPONT DE NEMOURS & CO INC
Pocan B4235° [E245249 (M)], LANXESS AG
Rynite FR 530° [E41938 (M)], E | DUPONT DE NEMOURS & CO INC

B Terminal carriers P14x8, P18x11, P26x16, P30x19 (Polyterephthalate):
Pocan B4235° [E245249 (M)], LANXESS AG

B PM114 coil former and terminal carrier P7x4 (PPS):
Ryton R-4, [E54700 (M)], CHEVRON PHILLIPS CHEMICAL CO L P
Ryton R-4, [E233198 (M)], CHEVRON PHILLIPS CHEMICAL CO L P

B SMD coil formers (Liquid cristal polymer):
Sumika Super E4008° [E54705 (M)], SUMITOMO CHEMICAL CO LTD
Zenite 7130° [E344082 (M)], TICONA
Vectra C 130 [E106764 (M)], POLYPLASTICS CO LTD
Vectra E 130i [E106764 (M)], POLYPLASTICS CO LTD
Vectra E 130i [E83005 (M)], TICONA
Stanyl TW250F6 [E47960 (M)], DSM ENGINEERING PLASTICS BV

® Insulating washers:
Makrofol FR7-2, [E118859 (M)], BAYER MATERIALSCIENCE AG
Aryphan F685, [E167358 (M)], LOFO HIGH TECH FILM GMBH

B Adjusting screws and threaded sleeves:
Pocan B3235° [E245249 (M)], LANXESS AG
Rilsan BZM30, [E45228 (M)], ARKEMA SA (for threaded sleeves)

m PQ coil formers:
Phenolic T375 J [E59481 (M)], CHANG CHUN PLASTICS CO LTD

Rights to change material reserved.

Further information is given on the packing label.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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The trade names are registered trademarks of the listed manufacturers.

Further information to the UL certifications are available in the internet under http//:www.UL.com
Here you get the newest update of the yellow card.

EPCOS is an assigned molder with the UL file no. E178263 (M).
The assigned designation is A1770.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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1 Hysteresis

The special feature of ferromagnetic and ferrimagnetic materials is that spontaneous magnetization
sets in below a material-specific temperature (Curie point). The elementary atomic magnets are
then aligned in parallel within macroscopic regions. These so-called Weiss’ domains are normally
oriented so that no magnetic effect is perceptible. But it is different when a ferromagnetic body is
placed in a magnetic field and the flux density B as a function of the magnetic field strength H is
measured with the aid of a test coil. Proceeding from H = 0 and B = 0, the so-called initial magneti-
zation curve is first obtained. At low levels of field strength, those domains that are favorably
oriented to the magnetic field grow at the expense of those that are not. This produces what are
called wall displacements. At higher field strength, whole domains overturn magnetically — this is
the steepest part of the curve — and finally the magnetic moments are moved out of the preferred
states given by the crystal lattice into the direction of the field until saturation is obtained, i.e. until
all elementary magnets in the material are in the direction of the field. If H is now reduced again, the
B curve is completely different. The relationship shown in the hysteresis loop (figure 1) is obtained.

1.1 Hysteresis loop

Initial
magnetization
curve

ot Initial
7 magnetization
curves
» H
Commutation
curve
“Br. I —_—
/“rev’/ /,//
. _B é’//
-Bs,-Js FAL0469-8 - FALO175-2
Figure 1 Figure 2
Magnetization curve Hysteresis loops for different
(schematic) excitations and materials
Magnetic field strength H= LN_ m [—A-}
| length in m m
. . tic flux Vs
Magnetic flux densit B — & — _magnetic flux_ [——} = [T(Tesl
9 ¥ A permeated area m2 [T(Tesla)]
Polarization J J =B-pgH Bo-H «JI=B=J

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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General relationship between B and H:

B =pp-u(H)-H Ly  Magnetic field constant
Vs
po 1.257-10°6 [Am}
u,  Relative permeability

In a vacuum, u, = 1; in ferromagnetic or ferrimagnetic materials the relation B(H) becomes nonlinear
and the slope of the hysteresis loop p, » 1.

1.2 Basic parameters of the hysteresis loop
1.2.1  Initial magnetization curve

The initial magnetization curve describes the relationship B = p, g H for the first magnetization fol-
lowing a complete demagnetization. By joining the end points of all “sub-loops”, from H =0 to
H =H % (@s shown in figure 1), we obtain the so-called commutation curve (also termed normal
or mean magnetization curve), which, for magnetically soft ferrite materials, coincides with the initial
magnetization curve.

1.2.2 Saturation magnetization Bg

The saturation magnetization Bg is defined as the maximum flux density attainable in a material (i.e.
for a very high field strength) at a given temperature; above this value Bg, it is not possible to further
increase B(H) by further increasing H.

Technically, Bg is defined as the flux density at a field strength of H = 1200 A/m. As is confirmed in
the actual magnetization curves in the chapter on “Materials”, the B(H) characteristic above
1200 A/m remains roughly constant (applies to all ferrites with high initial permeability, i.e. where
p =>1000).

1.23 Remanent flux density Bg(H)

The remanent flux density (residual magnetization density) is a measure of the degree of residual
magnetization in the ferrite after traversing a hysteresis loop. If the magnetic field H is subsequently
reduced to zero, the ferrite still has a material-specific flux density Bg = 0 (see figure 1: intersection
with the ordinate H = 0).

1.2.4 Coercive field strength H¢

The flux density B can be reduced to zero again by applying a specific opposing field —H¢
(see figure 1: intersection with the abscissa B = 0).

The demagnetized state can be restored at any time by:

a) traversing the hysteresis loop at a high frequency and simultaneously reducing the field
strength Hto H = 0.
b) by exceeding the Curie temperature Tg.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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2 Permeability

Different relative permeabilities p are defined on the basis of the hysteresis loop for the various elec-
tromagnetic applications.

21 Initial permeability p;
_ 1. 4B
u = o AH (AH—0)

The initial permeability p; defines the relative permeability at very low excitation levels and
constitutes the most important means of comparison for soft magnetic materials. According to
IEC 60401-3, y;is defined using closed magnetic circuits (e.g. a closed ring-shaped cylindrical coil)
for f <10 kHz, B <0.25 mT, T = 25 °C.

2.2 Effective permeability i,

Most core shapes in use today do not have closed magnetic paths (only ring, double E or double-
aperture cores have closed magnetic circuits), rather the circuit consists of regions where p; = 1
(ferrite material) and p; = 1 (air gap). Figure 3 shows the shape of the hysteresis loop of a circuit of
this type.

In practice, an effective permeability p, is defined for cores with air gaps.

_ 1L |
He )

|
= - 2— F fact
hoNE2A A orm factor

L Inductance

N Number of turns

It should be noted, for example, that the loss factor tan & and the temperature coefficient for gapped
cores reduce in the ratio p/y; compared to ungapped cores.

B4

without air gap

. FALO162-5
Figure 3
Comparison of hysteresis loops for a core with and without an air gap

Please read Important notes on page 2
and Cautions and warnings on page 609. (&3 04/13
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The following approximation applies for an air gap s « lg:
o= M

e
1+ s Y
Ie

s Width of air gap
le  Effective magnetic path length
For more precise calculation methods, see for example E.C. Snelling, “Soft ferrites”, 2nd edition.

2.3 Apparent permeability 11,5,

L _ _inductance with core
Ly, inductance without core

Happ =

The definition of p,,, is particularly important for specification of the permeability for coils with tubu-
lar, cylindrical and threaded cores, since an unambiguous relationship between initial permeability
; and effective permeability 1, is not possible on account of the high leakage inductances. The de-
sign of the winding and the spatial correlation between coil and core have a considerable influence
ON pgpp- A precise specification of i, requires a precise specification of the measuring coil ar-
rangement.

2.4 Complex permeability 1

To enable a better comparison of ferrite materials and their frequency characteristics at very low
field strengths (in order to take into consideration the phase displacement between voltage and
current), it is useful to introduce p as a complex operator, i.e. a complex permeability p, according
to the following relationship:

T T,

where, in terms of a series equivalent circuit, (see figure 5)

us' is the relative real (inductance) componentof p

and pg" is the relative imaginary (loss) component of p.

Using the complex permeability u, the (complex) impedance of the coil can be calculated:
Z=jouly

where L, represents the inductance of a core of permeability p, =1, but with unchanged flux
distribution.

(cf. also section 4.1: information on tan3)

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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FAL0037-1
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Figure 4
Complex permeability versus frequency
(measured on R10 toroids, N48 material, measuring flux density B <0.25 mT)

Figure 4 shows the characteristic shape of the curves of g' and pg" as functions of the frequency,
using N48 material as an example. The real component pg' is constant at low frequencies, attains
a maximum at higher frequencies and then drops in approximately inverse proportion to f. At the
same time, u" rises steeply from a very small value at low frequencies to attain a distinct maximum
and, past this, also drops as the frequency is further increased.

The region in which p' decreases sharply and where the p" maximum occurs is termed the cut-off
frequency fg . This is inversely proportional to the initial permeability of the material (Snoek’s law).

2.5 Reversible permeability ey
1 li AB S ) .
oy = “_O 'AH”: 0 (Zﬁ) Hog (Permeability with superimposed DC field Hpc)

In order to measure the reversible permeability p,, @ small measuring alternating field is superim-
posed on a DC field. In this case p, is heavily dependent on Hp, the core geometry and the tem-
perature.

Important application areas for DC field-superimposed, i.e. magnetically biased coils are broadband
transformer systems (feeding currents with signal superimposition) and power engineering (shifting
the operating point) and the area known as “nonlinear chokes” (cf. chapter on RM cores). For the
magnetic bias curves as a function of the excitation Hp see the chapter on “SIFERRIT materials”.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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2.6 Amplitude permeability p,, A 4 value

Uy = i. (Permeability at high excitation)
Ho H

B Peak value of flux density

H Peak value of field strength

For frequencies well below cut-off frequency, p, is not frequency-dependent but there is a strong
dependence on temperature. The amplitude permeability is an important definition quantity for pow-
er ferrites. It is defined for specific core types by means of an A 4 value for f <10 kHz, B = 320 mT
(or 200 mT), T = 100 °C.

_ Ho K
ALy = 2

YA

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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3 Magnetic core shape characteristics

Permeabilities and also other magnetic parameters are generally defined as material-specific quan-
tities. For a particular core shape, however, the magnetic data are influenced to a significant extent
by the geometry. Thus, the inductance of a slim-line ring core coil is defined as:

L= ur~uo~N2~%

Due to their geometry, soft magnetic ferrite cores in the field of such a coil change the flux param-
eters in such a way that it is necessary to specify a series of effective core shape parameters in
each data sheet. The following are defined:

| Effective magnetic length

A Effective magnetic cross section

Anin Min. magnetic cross section of the core
(required to calculate the max. flux density)

Ve=A, |y Effective magnetic volume

With the aid of these parameters, the calculation for ferrite cores with complicated shapes can be
reduced to the considerably more simple problem of an imaginary ring core with the same magnetic
properties. The basis for this is provided by the methods of calculation according to IEC 60205,
which allow to calculate the effective core shape parameters of different core shapes.

31 Form factor
SR

A,
The inductance L can then be calculated as follows:

>|—

2
Lzuewto'N

z'_

where i, denotes the effective permeability or another permeability e, or p, (or p; for cores with a
closed magnetic path) adapted for the B/H range in question.

3.2 Inductance factor, A, value
_|:_ _ He Mo

N2 |
2

A is the inductance referred to number of turns = 1. Therefore, for a defined number of turns N:

A=

L:AL.NZ

Please read Important notes on page 2
and Cautions and warnings on page 609. i 04/13
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3.3 Tolerance code letters

The tolerances of the A| are coded by the letters in the third block of the ordering code in conformity
with [EC 62358.

Code letter Tolerance of A| value || Code letter Tolerance of A| value
A +3% L +15%

B 4% M +20%

C 6% Q +30/~10%

D 8% R +30/~20%

E 7% U +80/~0%

H +12% X filling letter

J +5% Y +40/-30%

K £10%

The tolerance values available are given in the individual data sheets.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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4 Definition quantities in the small-signal range
41 Loss factor tan &
Losses in the small-signal range are specified by the loss factor tan 5.

Based on the impedance Z (cf. also section 2.4), the loss factor of the core in conjunction with the
complex permeability p is defined as

" R " L
“_S' = 5 and tand. = bp _ @
Hs ol

tandg =

where Rg and R, denote the series and parallel resistance
and Lg and L, the series and parallel inductance respectively.

Figure 5 Figure 6
Lossless series inductance Lg with loss Lossless parallel inductance L, with loss
resistance Rg resulting from the core losses. resistance R, resulting from the core losses.

From the relationships between series and parallel circuits we obtain:

By = Hg' - (1+(tan)?)
- (o)

4.2 Relative loss factor tan &/y;

In gapped cores the material loss factor tan § is reduced by the factor p/w;. This results in the rela-
tive loss factor tan &, (cf. also section 2.2):
tan s
tand, = — -
e Hi “e

The table of material properties lists the relative loss factor tané/p;. This is determined to
IEC 60401-3 atB =0.25 mT, T =25 °C.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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4.3 Quality factor Q
The ratio of reactance to total resistance of an induction coil is known as the quality factor Q.

Q- oL _ _ reactance

R, total resistance

The total quality factor Q is the reciprocal of the total loss factor tan § of the coil; it is dependent on
the frequency, inductance, temperature, winding wire and permeability of the core.

4.4 Hysteresis loss resistance R;, and hysteresis material constant ng

In transformers, in particular, the user cannot always be content with very low saturation. The user
requires details of the losses which occur at higher saturation, e.g. where the hysteresis loop begins
to open.

Since this hysteresis loss resistance R;, can rise sharply in different flux density ranges and at
different frequencies, it is measured to IEC 60401-3 for p; values greater than 500 at By = 1.5
and B, =3 mT (AB = 1.5 mT), a frequency of 10 kHz and a temperature of 25 °C (for p; < 500:
f=100 kHz, B; = 0.3 mT, B, = 1.2 mT). The hysteresis loss factor tan§,, can then be calculated
from this.

R
tan 3, = hL = tan 5(B,) - tan 3(B;)

(O]
For the hysteresis material constant ng we obtain:

tan gy,

Mg = -
“eAB

The hysteresis material constant, ng, characterizes the material-specific hysteresis losses and is a
quantity independent of the air gap in a magnetic circuit.

The hysteresis loss factor of an inductor can be reduced, at a constant flux density, by means of an
(additional) air gap

tan g, = nB-AB~ue

For further details on the measurement techniques see IEC 62044-2.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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5 Definition quantities in the high-excitation range

While in the small-signal range (H < H,), i.e. in filter and broadband applications, the hysteresis loop
is generally traversed only in lancet form (figure 2), for power applications the hysteresis loop is driv-
en partly into saturation. The defining quantities are then
ey = reversible permeability in the case of superimposition with a DC signal

(operating point for power transformers)

Ly = amplitude permeability and
Py = core losses.
5.1 Core losses Py

The losses of a ferrite core or core set Py, is proportional to the area of the hysteresis loop in ques-
tion. It can be divided into three components:

I:’V = PV, hysteresis + I:>V, eddycurrent + PV, residual

Owing to the high specific resistance of ferrite materials, the eddy current losses in the frequency
range common today (1 kHz to 2 MHz) may be practically disregarded except in the case of core
shapes having a large cross-sectional area.

The power loss Py, is a function of the temperature T, the frequency f, the flux density B and is of
course dependent on ferrite material and core shape.

The temperature dependence can generally be approximated by means of a third-order polynomial,
while

Py(f)~f(1+x 0<x<1
applies for the frequency dependence and
Py(B)~BZ*Y) 0<y<1

for the flux density dependence. The coefficients x and y are dependent on core shape and mate-
rial, and there is a mutual dependence between the coefficients of the definition quantity (e.g. T)
and the relevant parameter set (e.g. f, B).

In the case of cores which are suitable for power applications, the total core losses Py, are given
explicitly for a specific frequency f, flux density B and temperature T in the relevant data sheets.

When determining the total power loss for an inductive component, the winding losses must also be
taken into consideration in addition to the core-specific losses.

PV, tot — PV, core T PV, winding

where, in addition to insulation conditions in the given frequency range, skin effect and proximity
effect must also be taken into consideration for the winding.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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5.2 Performance factor (PF =f - B,,5x)

The performance factor is a measure of the maximum power which a ferrite can transmit, whereby
it is generally assumed that the loss does not exceed 300 kW/m3. Heat dissipation values of this
order are usually assumed when designing small and medium-sized transformers. Increasing the
performance factor will either enable an increase of the power that can be transformed by a core of
identical design, or a reduction in component size if the transformed power is not increased.

If the performance factors of different power transformer materials are plotted as a function of fre-
quency, only slight differences are observed at low frequencies (< 300 kHz), but these differences
become more pronounced with increasing frequency. This diagram can be used to determine the
optimum material for a given frequency range (for diagram see page 49).

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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6 Influence of temperature
6.1 w(T) curve, Curie temperature T¢

The initial permeability ; as a function of T is given for all materials (see chapter on SIFERRIT ma-
terials). Important parameters for a u(T) curve are the position of the secondary permeability max-
imum (SPM) and the Curie temperature. Minimum losses occur at the SPM temperature.

Above the Curie temperature T ferrite materials lose their ferrimagnetic properties, i.e. y; drops to
y; = 1. This means that the parallel alignment of the elementary magnets (spontaneous magnetiza-
tion) is destroyed by increasing thermal activation. This phenomenon is reversible, i.e. when the
temperature is reduced below T again, the ferrimagnetic properties are restored.

The Curie tempertature T is defined as the cross of the straight line between 80% and 20% of L4«
with the temperature axes (figure 7).

Inductance &
Lmax ””””””””
P Ry S
Curie
temperature
N
Temperature
FALO759-M
Figure 7
Definition of Curie temperature
6.2 Temperature coefficient of permeability o

By definition the temperature coefficient o represents a straight line of average gradient between
the reference temperatures T, and T,. If the u(T) curve is approximately linear in this temperature
range, this is a good approximation; in the case of heavily pronounced maxima, as occur particularly
with highly permeable broadband ferrites, however, this is less true. The following applies:

_ Miz7Hia 1
Hiq T,-Ty

piq  Initial permeability y;at T4 =25°C
pio  The initial permeability p; associated with the temperature T,

6.3 Relative temperature coefficient o
o = &2 Mi27Mi 1
F 4] Wig Hip To—Ty

In a magnetic circuit with an air gap and the effective permeability p, the temperature coefficient is
reduced by the factor p/y; (cf. also section 2.2).

Please read Important notes on page 2
and Cautions and warnings on page 609. (kX3 04/13
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6.4 Permeability factor

The first factor in the equation for determining the relative temperature coefficient Lig—Fiy is known
as the permeability factor. Hi2 * Hiq

In the case of SIFERRIT materials for resonant circuits, the temperature dependence of the perme-
ability factor can be seen from the relevant diagram.

6.5 Effective temperature coefficient o

In the case of the ferrite materials for filter applications, the a/y; values for the ranges 25 to 55 °C
and 5 to 25 °C are given in the table of material properties.

The effective permeability i, is required in order to calculate o,; therefore this is given for each core
in the individual data sheets.

6.6 Relationship between the change in inductance and the permeability factor

The relative change in inductance between two temperature points can be calculated as follows:

Ly-Ly
I‘1

ol
LTI T.
Hi(2 1) He

Ly-Ly  Hip— My

0
Ly Hig iy ©

6.7 Temperature dependence of saturation magnetization

The saturation magnetization Bg drops monotonically with temperature and at T has fallen to
Bg =0 mT. The drop for Bg(25 °C) and Bg(100 °C), i.e. the main area of application for the ferrites,
can be taken from the table of material properties.

6.8 Temperature dependence of saturation-dependent permeability
(amplitude permeability)

It can be seen from the p,(B) curves for the different materials that i, exhibits a more pronounced
maximum with increasing temperature and drops off sooner on account of decreasing saturation.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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7 Disaccommodation

Ferrimagnetic states of equilibrium can be influenced by mechanical, thermal or magnetic changes
(shocks). Generally, an increase in permeability occurs when a greater mobility of individual mag-
netic domains is attained through the external application of energy. This state is not temporally sta-
ble and returns logarithmically with time to the original state.

71 Disaccommodation coefficient d

_ Hiq — Hi2
Hiq - (Igty —1gty)

vy Permeability at time t,

nip  Permeability at time t, and t, > t4

7.2 Disaccommodation factor DF

pF -2

Hiq
Accordingly, a change in inductance can be calculated with the aid of DF:

Li-Lp ts
1752 _ DF.py, -log:2

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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8 General mechanical, thermal, electrical and magnetic properties of ferrites

Typical figures for the mechanical and thermal properties of ferrites

Tensile strength approx. 30 N/mm?2
Compressive strength approx. 800 N/mm?

Vickers hardness HV 5 approx. 600 N/mm?

Modulus of elasticity approx. 150000 N/mm?2
Fracture toughness K, approx. 0.8 ... 1.1 MPam?/2
Thermal conductivity approx. 4 ... 7-10-3 J/mm-s-K
Coefficient of linear expansion approx. 7 ... 10 -10-6 1/K
Specific heat approx. 0.7 J/g'K

8.1 Mechanical properties

Ferrite cores have to meet mechanical requirements during assembling and for a growing number
of applications. Since ferrites are ceramic materials one has to be aware of the special behavior
under mechanical load.

As valid for any ceramic material, ferrite cores are brittle and sensitive to any shock, fast changing
or tensile load. Especially high cooling rates under ultrasonic cleaning and high static or cyclic loads
can cause cracks or failure of the ferrite cores.

FAL0665-Q
99,99 - 2
% / [liﬂ}
1 rli-F
b o] ?
63,2 0
s s0f
E] 41
o T38 N87
ks}
= —4-2
5 10
5 4-3
o 51
-4
30 60 20 120 MPa 150
Fracture strength ——
Figure 8

Weibull plot of fracture strength values of the materials T38 and N87

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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There are two modes of crack growth: fast (critical) or slow (subcritical) crack propagation. In the
first case spontaneous breakdown occurs. In the second case the crack propagates slowly during
static or cycling loading, and then the sample can only fail if a critical crack length is achieved.
According to the linear elastic fracture mechanics these two mechanisms could be described in
terms of stress intensity factors. For life time predictions the knowledge of subcritical crack growth
and R- (respectively Kg—) curve behavior of the material is essential.

The reduction of the material strength by temperature induced propagating microstructural cracks
can be described as follows:

- AT—20
R P I VTE:
c Effective strength
o Coefficient of thermal expansion (7 to 12 - 106 1/K)
Ey Modulus of elasticity
N Number of temperature changes

| Crack length

The brittleness of ferrite materials can be quantified by means of the fracture toughness. High frac-
ture toughness values indicate decreased material brittleness. The quantity of the fracture tough-
ness is a measure for the stress in the core necessary for a propagating crack. For the crack prop-
agation it is required that the stress intensity factor exceeds the fracture toughness.

Ki2Kic with Ky = o /I'Y and K = /GGE

K4 Stress intensity facture
Kic Fracture toughness
Oappl  Applied stress
Factor for fracture/sample geometry
Ge Critical fracture area energy
E Modulus of elasticity

Typical fracture toughness values are approx. 0.8 to 1.1 MPam12,

Ferrite materials have a pronounced R curve behavior, i. e. the fracture toughness increases with
propagating crack length. In practice there is a rather tolerant behavior towards moderate single
stress events.

8.2 Stress sensitivity of magnetic properties

Stresses in the core affect not only the mechanical but also the magnetic properties. It is apparent
that the initial permeability is dependent on the stress state of the core. With
1 - 1

},liE1—; k~30-10 m

—+k-op

Hio
where i, is the initial permeability of the unstressed material, it can be shown that the higher the
stresses are in the core, the lower is the value for the initial permeability. Embedding the ferrite
cores (e.g. in plastic) can induce these stresses. A permeability reduction of up to 50% and more

Please read Important notes on page 2
and Cautions and warnings on page 609. (k18 04/13
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can be observed, depending on the material. In this case, the embedding medium should have the
greatest possible elasticity.

8.3 Magnetostriction

Linear magnetostriction is defined as the relative change in length of a magnetic core under the in-
fluence of a magnetic field. The greatest relative variation in length A = Al/l occurs at saturation mag-
netization. The values of the saturation magnetostriction (1) of our ferrite materials are given in the
following table (negative values denote contraction).

SIFFERIT K1 N48
material
Agin 106 -18 -1.5

Magnetostrictive effects are of significance principally when a coil is operated in the frequency
range <20 kHz and then undesired audible frequency effects (distortion etc.) occur.

8.4 Resistance to radiation

SIFERRIT materials can be exposed to the following radiation without significant variation
(AL/L <1% for ungapped cores):

gamma quanta: 109 rad

quick neutrons 2 - 1020 neutrons/m?2
thermal neutrons 2 - 1022 neutrons/m?2
8.5 Resistivity p, dielectric constant ¢

At room temperature, ferrites have a resistivity in the range 1 Qm to 105 Qm:; this value is usually
higher at the grain boundaries than in the grain interior. The temperature dependence of the core
resistivity corresponds to that of a semiconductor:

Ea
o~ ok T
E, Activation energy (0.1 to 0.5 eV)
k Boltzmann constant
T Absolute temperature [K]

Thus the resistivity at 100 °C is one order of magnitude less than at 25 °C, which is significant, par-
ticularly in power applications, for the magnitude of the eddy-current losses.

Similarly, the resistivity decreases with increasing frequency.

Please read Important notes on page 2
and Cautions and warnings on page 609. 04/13
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Example: Material N48
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Figure 9

Resistivity and dielectric constant versus frequency

The different resistivity values for grain interior and grain boundary result in high (apparent) dielec-
tric constants ¢ at low frequencies. The dielectric constant ¢ for all ferrites falls to values around
10 to 20 at very high frequencies. NiZn ferrites already reach this value range at frequencies around

100 kHz.
SIFFERIT Resistivity | Dielectric constant ¢ at (approximate values)
material (approx.)
om 10 kHz 100 kHz 1 MHz 100 MHz 300 MHz
K1 (Nizn) 108 30 15 12 11 11
N48 (MnZn) |1 140 - 108 115-103 80-103

Magnetostrictive effects are
range <20 kHz and then undesired audible frequency effects occur.

of significance principally when a coil is operated in the frequency

Please read Important notes on page 2
and Cautions and warnings on page 609.
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9 Coil characteristics

Resistance factor Ag

The resistance factor A, or Ag value, is the DC resistance R¢,, per unit turn, analogous to the A_
value.

_ R(.‘,u
AR = F
When the Agr value and number of turns N are given, the DC resistance can be 