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ERUC23, SMT flat wire coupled inductor ERU Coupled inductor

Construction

B Low loss ferrite
B Flat wire winding
B Self-leaded construction

Features

B High saturation current

® Low DC resistance

B RoHS-compatible

B Compact coupled inductors
B AEC-Q200 qualified

Applications

B Dual phase Buck, Boost, and Buck-Boost converters
B 48 Vi, — 12V hybrid converter

Terminals
B |Lead-free tinned

Marking

B Manufacturer, ordering code, date of manufacture, production place, pin one
and location (YYWWD/X)

Delivery mode
M Blister tape

Packing unit

B 150 pcs./reel
B 4 reels/carton box

Please read Cautions and warnings and
Important notes at the end of this document. AN 6/23
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ERUC23, SMT flat wire coupled inductor ERU Coupled inductor

Dimensional drawing

All dimensions in mm

Recommended PCB layout
(Top view)

14

IND2086-T

Please read Cautions and warnings and
Important notes at the end of this document. <N 6/23
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ERUC23, SMT flat wire coupled inductor

ERU Coupled inductor

Technical data and measuring conditions

Rated inductance L3

+10%, 100 kHz, 100 mV, +25 °C, Pins 2-4 with 1-3 shorted

Rated inductance L,

+15%, 100 kHz, 100 mV, +25 °C, Pins 1-4

Rated inductance L,

+15%, 100 kHz, 100 mV, +25 °C, Pins 2-3

Saturation current g,y

DC current with inductance decrease of L3 by approximately
20%

Saturation current lgat-max

DC current with causes L3 to decrease by approximately
20% at Lz's maximum value

Rated current lgmp typ

Current that will cause a A40°K self-heating at room
temperature

DC resistance Rpcy(a-1) = Rpco-3)

+7%, measured at +25 °C

High voltage: N1 to core

200V DC

High voltage: N2 to core

200V DC

Weight

Approx. 18.6 g

Solderability
(test of wettability of the pins)

(245 15) °C, (3+0.3) s,
Wetting of soldering area >95%
(based on IEC 60068-2-58, solder bath method)

Resistance to soldering heat

To JEDEC J-STD 020E (Tc: +245 °C on pin)

Operating temperature

—40 °C ... +150 °C (component)

Storage conditions (packaged)

—-25°C ... 440 °C, < 75% RH

Characteristics and ordering codes

Lz | lsat-max lsattyp| Isat-typ | ITemp,typ| L1+ L2 Rpca, | Height | Internal code Ordering code
Rpca

nom|25°C |25 °C | 100 °C nom |nom |+0.3

uH A A A A uH | mQ mm

4.1 |45 50 395 |24 7.9 |1.85 |13.7 |B82559S6412M023| ERUC23-4R1K
3.2 |575 |63.5 |49 24 59 |1.85 |13.7 |B82559S6322M023| ERUC23-3R2K
2.8 |55 61 47 27 54 |1.25 |13.8 |B82559S5282M023| ERUC23-2R8K
22 |71 77 58 27 41 |1.25 |13.8 |B82559S5222M023| ERUC23-2R2K
1.8 |73 81 62 33 35 |0.82 |14.0 |B82559S4182M023| ERUC23-1R8K
1.4 |88 97 73 33 2.6 |0.82 |14.0 |B82559S4142M023| ERUC23-1R4K

Please read Cautions and warnings and
Important notes at the end of this document.
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ERUC23, SMT flat wire coupled inductor ERU Coupled inductor

Saturation characteristic (typical)
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ERUC23, SMT flat wire coupled inductor ERU Coupled inductor

Application note

This coupled inductor can replace two single inductors in interleaved DC/DC circuits to improve
efficiency and save space.

1) Simplified equivalent circuit for simulation

1 Rdc Lk 4 Lk =05e¢ L3
| | Y .
— hd AN Lm = L2 (Or Ll) —05e L3
L
. Example: ERUC23-4R1K (4.1 uH)
Ideal Rpc = 1.85 mQ
transformer Ly =2.05puH
L, =5.85uH
5 Rdc Lk Lm 3 m [
4D—r;rm—“—f.wv\—“7
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2) Connection

Single inductors do not have polarity, but the connection is important to get the right performance
for a coupled inductor, an incorrect connection would diminish the performance. In short, pin 1 & 2
should have the same functionality, pin 3 & 4 have the same functionality. For example in a buck
circuit with two interleaved phases, if pin 1 and pin 2 are connected with switching devices such as
mosfets, then pin 3 and pin 4 should be connected to the output as shown below.

The inductor is not limited to only buck topology but, can be considered in boost or buck-boost
topology.

3) Saturation current margin consideration

For consideration of saturation current margin, L, can be considered as zero inductance so that it
would be equivalent to two single inductors with inductance Ly to calculate the Iyeo to compare with
specified saturation current of L.
Example: ERUC23-4R1K (4.1 uH)

Use 2 individual 2.05 uH inductors to calculate the maximum peak current to

compare with the saturation current listed in above table.

Please read Cautions and warnings and
Important notes at the end of this document. I 6/23
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7. Our manufacturing sites serving the automotive business apply the IATF 16949 standard.
The IATF certifications confirm our compliance with requirements regarding the quality manage-
ment system in the automotive industry. Referring to customer requirements and customer spe-
cific requirements (“CSR”) TDK always has and will continue to have the policy of respecting in-
dividual agreements. Even if IATF 16949 may appear to support the acceptance of unilateral re-
quirements, we hereby like to emphasize that only requirements mutually agreed upon can
and will be implemented in our Quality Management System. For clarification purposes we
like to point out that obligations from IATF 16949 shall only become legally binding if individually
agreed upon.

8. The trade names EPCOS, CarXield, CeraCharge, CeraDiode, CeraLink, CeraPad, CeraPlas,
CSMP, CTVS, DeltaCap, DigiSiMic, ExoCore, FilterCap, FormFit, InsuGate, LeaXield,
MiniBlue, MiniCell, MKD, MKK, ModCap, MotorCap, PCC, PhaseCap, PhaseCube, PhaseMod,
PhiCap, PowerHap, PQSine, PQvar, SIFERRIT, SIFI, SIKOREL, SilverCap, SIMDAD, SiMic,
SIMID, SineFormer, SIOV, ThermoFuse, WindCap, XieldCap are trademarks registered or
pending in Europe and in other countries. Further information will be found on the Internet at
www.tdk-electronics.tdk.com/trademarks.
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