EMI Cores

ESD-R-NC Toroidal Nanocrystal Cores for Round Cables
for Low & High Frequency (with case & with fixing base)

KEMET

aYAGEO company

Overview

The KEMET ESD-R-NC Series solid toroidal cores are
designed for use on round cables. KEMET’s nanocrystal
material allows effective noise suppression in a wide
frequency range, which is an impressive solution for any
conducted or radiated noise in the kHz to MHz regions.
The base type allows fixing the core in the application to
avoid contact with other components or stabilizing the
cables, and in addition the base’s structure can connect the
cores together for make it even easier to install.

EMI cores are part of a family of passive components which
address the issues of noise or electromagnetic interference
(EMI) in circuits or systems.

Benefits

+ Wide frequency range

+ Solid construction

+ From small to large diameter ring type

+ Wide operating temperature range from -40°C to +120°C
for standard type and -40°C to +130°C for base type

+ UL94 V-0 flame retardant rated case

« Easy to install the with fixing base type with two screws

Applications

General purpose inverters

Air conditioners

Power conditioners

Industrial equipment

Business multifunction printers

With Fixing Base Type

Standard Case Type

Anmartel (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop, (4722)40-23-64
BnaroBelyeHck (4162)22-76-07
BpsHck (4832)59-03-52
BnapmeocTok (423)249-28-31
BnapavkaBka3 (8672)28-90-48
Bnapgumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bonorpaa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuH6Gypr (343)384-55-89

Poccua +7(495)268-04-70

WUBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanununrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Kypran (3522)50-90-47
Nuneuk (4742)52-20-81

Kasaxcrtan +7(7172)727-132

MarnuToropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

Ha6epexHble YenHbl (8552)20-53-41

HwxHui Hosropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosbpbck (3496)41-32-12
HoBocubupck (383)227-86-73
OmMck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
Mexsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
MckoB (8112)59-10-37

MepMb (342)205-81-47

Kuprusus +996(312)96-26-47

N 4

PocTtoB-Ha-[loHy (863)308-18-15
PsaszaHb (4912)46-61-64

Camapa (846)206-03-16
CapaHck (8342)22-96-24
Cankr-lMeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacrtonons (8692)22-31-93
Cumdeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBpononsb (8652)20-65-13
CypryT (3462)77-98-35
CbIkTbIBKap (8212)25-95-17
Tamb6oB (4752)50-40-97

Teepb (4822)63-31-35

kmc@nt-rt.ru || https://kemet.nt-rt.ru/

TonbAaTTH (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbaHoBck (8422)24-23-59
Ynaun-Ya3 (3012)59-97-51
Ydpa (347)229-48-12
XabapoBck (4212)92-98-04
Yeb6okcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosey (8202)49-02-64
Yura (3022)38-34-83
SAkyTck (4112)23-90-97
SApocnaenb (4852)69-52-93
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KEMET

EMI Core - ESD-R-NC Toroidal Nanocrystal Cores for Round Cables for Low & High Frequency (with case & with fixing base) aYAGEO company
Part Number System
ESD- R- 291216H- NC 23 -BT
. Core Size . . . .
Series Shape Type 0D & ID & T Code (mm) Core Material Material Specification Type
ESD- Ring See Table 1 Nanocrystal 21 Blank = Standard case
23 BT = With fixing base

Turns and Impedance Characteristics

When the desired performance of an EMI core cannot be
obtained with a single pass through the core, the impedance
characteristics can be changed with multiple turns.

A turn is counted by the number of lead-wire windings which pass
through the inner hole of the core. Windings on the outside of the
core do not count.

See Figure 1 for examples of one, two, and three turns.

Adding turns will result in higher impedance while also lowering
the effective frequency range.

See Figure 2 for an example.

Core Material and Effective Frequency Range

The Nanocrystal core material is typically
effective for frequencies in the broadband range.
See Figure 3.

Figure 1 - How to count turns
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Figure 2 - Relationship between impedance and turn count.
(Representative example: ESD-R-16C)
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Figure 3 - Effective band range of Nanocrystal core material.

It is recommended to measure the actual

(Representative example, measured with same-dimension ring core)
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KEMET

EMI Core - ESD-R-NC Toroidal Nanocrystal Cores for Round Cables for Low & High Frequency (with case & with fixing base) aYAGEO company

Magnetic Permeability of Ferrite Material

In order to achieve most efficient noise reduction, it is important to select the material according to the target frequency
band. Depending on its magnetic permeability, a particular ferrite material or metal material will be effective in a certain
frequency band. A schematic representation of the relationship between the magnetic permeability of each material and the
corresponding effective band range is shown in Figure 4.

Ferrite materials with higher magnetic permeability are effective in the lower frequency range, while those with lower
magnetic permeability are effective in the higher frequency range. Thus, Mn-Zn products are mainly used for reducing
conduction noise, while Ni-Zn products are commonly used for radiation noise countermeasures. Metal materials on the
other hand are effective throughout the broadband frequency range, in low as well as high frequencies.

The effective frequency range varies depending on core shape, size and number of turns. This frequency dependence of the
magnetic permeability as shown in the figure serves for reference purposes only and it should be tested on the actual device
to determine its effectiveness.

S18H, S15H, 10H, 7H, 5H, 1400L and 700L are KEMET's proprietary ferrite material names.
Other materials can also be available on request.

Figure 4 - Relationship between the magnetic permeability of each material and its effective frequency range
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KEMET

EMI Core - ESD-R-NC Toroidal Nanocrystal Cores for Round Cables for Low & High Frequency (with case & with fixing base) aYAGEO company

Environmental Compliance

All KEMET EMI cores are RoHS compliant.

RoHS

Dimensions - Millimeters

Standard Case Type With Fixing Base Type
Front View Back View
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See Table 1 for dimensions



KEMET

EMI Core - ESD-R-NC Toroidal Nanocrystal Cores for Round Cables for Low & High Frequency (with case & with fixing base)
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Installation Example

Standard Case Type

Front

With Fixing Base Type

Connecting

2x M5 screws for ESD-R-783926H-NC21-BT
2x M6 screws for ESD-R-1317426H-NC21-BT

Performance Characteristics

Item

Performance Characteristics

Operating temperature

Standard case : -40°C to +120°C

With fixing base : -40°C to +130°C

Frequency range

Broadband (low and high) frequency

Outer diameter 29.0 - 146.0 mm

Inner diameter 12.7 - 96.0 mm
Thickness 16.0 - 37.0 mm

Type Case, and with fixing base
Case flame resistant rating uL94 v-0

Material Nanocrystal




KEMET

EMI Core - ESD-R-NC Toroidal Nanocrystal Cores for Round Cables for Low & High Frequency (with case & with fixing base) aYAGEO company
Table 1 - Ratings & Part Number Reference
Dimensions (mm) Weight Frequency Range’
Part Number oD T b Case Color <10MHz | <300MHz | Material
. ID . . E (9) (AMband | (FM band
Maximum Maximum | Maximum
range) range)
ESD-R-291216H-NC23 29.0 12.741.0 16.0 - - 20 Black with yellow tape X X Nanocrystal
ESD-R-341616H-NC23 34.0 16.511.0 16.0 - - 30 Black with yellow tape X X Nanocrystal
ESD-R-421617H-NC23 42.0 16.7 £1.0 17.0 - - 57 Black with yellow tape X X Nanocrystal
ESD-R-512936H-NC23 51.0 29.511.0 36.0 - - 145 Black with yellow tape X X Nanocrystal
ESD-R-512419H-NC23 51.0 24.441.0 19.0 - - 68 Black with yellow tape X X Nanocrystal
ESD-R-613325H-NC23 61.0 33.241.0 25.0 - - 186 Black with yellow tape X X Nanocrystal
ESD-R-854626H-NC23 85.0 46.041.0 26.0 - - 345 Black with yellow tape X X Nanocrystal
ESD-R-1105826H-NC23 110.0 58.51.0 26.0 - - 615 Black with yellow tape X X Nanocrystal
ESD-R-1469637H-NC23 146.0 96.0 £1.0 37.0 - - 1200 Black with yellow tape X X Nanocrystal
ESD-R-783926H-NC21-BT 78.0 39.5 Min. 26.0 95.0 80.00.5 186 Black X X Nanocrystal
ESD-R-1317426H-NC21-BT 131.0 74.0 Min. 26.0 181.0 150.0 £0.5 560 Black X X Nanocrystal

" Frequency range is for reference only. Please test with actual device before use.

Impedance vs. Frequency
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KEMET

EMI Core - ESD-R-NC Toroidal Nanocrystal Cores for Round Cables for Low & High Frequency (with case & with fixing base) aYAGEO company
Impedance VS. Frequency cont.
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EMI Core - ESD-R-NC Toroidal Nanocrystal Cores for Round Cables for Low & High Frequency (with case & with fixing base)
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Impedance vs. Frequency cont.

ESD-R-1317426H-NC21-BT
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Packaging
Part Number Packaging Type Pieces per Box
ESD-R-291216H-NC23 200
ESD-R-341616H-NC23
ESD-R-421617H-NC23 200
ESD-R-512936H-NC23 60
ESD-R-512419H-NC23 100
ESD-R-613325H-NC23 Tray 60
ESD-R-854626H-NC23 24
ESD-R-1105826H-NC23 12
ESD-R-1469637H-NC23 6
ESD-R-783926H-NC21-BT 30
ESD-R-1317426H-NC21-BT 9

Anmarbi (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroselyeHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnaguBocTok (423)249-28-31
BnaavkaBka3 (8672)28-90-48
Bnagvumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuH6ypr (343)384-55-89

Poccua +7(495)268-04-70

WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
Ka3saHb (843)206-01-48
Kanununrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Kypran (3522)50-90-47
TNuneuk (4742)52-20-81

Kasaxcran +7(7172)727-132

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70

Mypmatck (8152)59-64-93
Ha6epexHble YenHbl (8552)20-53-41
HwxHuin Hosropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosbpbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeH6ypr (3532)37-68-04

MeH3a (8412)22-31-16
MeTpo3aBopck (8142)55-98-37
MckoB (8112)59-10-37

Mepmb (342)205-81-47

Kuprusus +996(312)96-26-47

PocroB-Ha-[loHy (863)308-18-15
PsasaHb (4912)46-61-64

Camapa (846)206-03-16
CapaHck (8342)22-96-24
Cankr-lMeTepbypr (812)309-46-40
CaparoB (845)249-38-78
CeBacTtononb (8692)22-31-93
Cumdpbeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBponons (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
Tam6oB (4752)50-40-97

TBepb (4822)63-31-35

kmc@nt-rt.ru || https://kemet.nt-rt.ru/

TonbatTu (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbaHoBcK (8422)24-23-59
YnaH-Ya3 (3012)59-97-51
Ydba (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
YepenoBeu (8202)49-02-64
Yura (3022)38-34-83
AxyTck (4112)23-90-97
fpocnaenb (4852)69-52-93
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