D BEAATERETEER

RS WAEERAARAT = mE RZETE .

AN EBRER

FEMEFRPILHMABRREE2013F10RNAET. AFREFIERNATAT " RIARERAAXEZEN, MASBIT
BH. AEEWKAFRZEWARTN~RER.
HETERTREFRIEHAT, SR (REMEBIAECE SME AR R =R, B ERKR™ M5 RIZE R
E R A AR IBET SR E.

BRIFANFMARRNVEZFE (R EAER), BRXAEHEXEE.

EIREREET M, BSGEITN AR & SSIRIRS R R A fSEPRE BT TRIT.

FrEmBRPICHMRFLEY, BRI RETFRERT-REFRE.

[AViz#&, OAlR®E, KERNMARE, RE/BRRE (FH, BEF)]
HETHEAFRBERPIEHN T RERTAHSBRE=ZFESRENNAREN, BSLRINSKARDNERKER,
3 a2 INAEIA

(iE@ARE (KEERGRE, BREFRESE), XEAGSRE, BHRIRE, EFARE, A#HMESHERR
% (RIFREHI, BiE, TLE, BUESEEMHS)]

T

il

&

Ho, BAEAEEKRSEZEN, IEMHMEARE LERKATRERPFIEHNT . (MXigE, MTRE, 25

w&, ATBRIRE, FRRE%]

ER, MAFREY, IEMERRSH—REFIRE/MEN, BRSHTRZEMWNT, CEMBERITIESREM
RIFFEEE.

FERERPACENARTERTREIHRAZ WS, HEFRF, HERESE (AIENHERE) MINKA =M. B
THEAMREWIME R~ mAEERERZR.
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£ R SMD EBESE (MCOIL™ MD Z31)

B
WA ERRE XIERRETEE -40~+125°C(AEFERAS £ R)
(M o[k k][1 6 1 6][T][t R o][m][mM][A] A=zt
O) @ ® @ ® ® @ ®
(O£ OfFFRERME
KA gl 83 (f51) FRAREEME L 1 H]
MD EXEBEENIE R47 0.47
1RO 1.0
@Rt (H) 4R7 47
KA Rt (H) [mm] MR=/E =
KK 1.0
MK 1.2 CHEEAE
PK 14 (2] HEENE
M +20%
@R (LxW) N +30%
A8} R~ (LxW) [mm]
1616 16%16 @A FI IR
2020 20x%20 K53 A BIAE
3030 3.0%3.0 F SR ER
4040 4.0%4.0 M ERINESR
5050 49%x49
@FLNAERIES
@B%
sz (2B
T ERBE
WRAENELR T FRERE
r ﬂ% N S S
} P
LY )
el
W H
FREHE [pes]
Type L W H e f gt
1.64%0.1 1.64%0.1 1.0 max 0.40 +0.2/—0.1 1.0%0.2
MDKK1616 (0.065:0.004) (0.065=-0.004) (0.039 max) (0.016 +0.008/-0.004) (0.0390.008) 2500
20+0.15 20+0.15 1.0 max 0.50+0.2 1.25+0.2
MDKK2020 (0.0790.006) (0.079=0.006) (0.039 max) (0.020.008) (0.049=0.008) 2500
2.0+0.15 20+0.15 1.2 max 0.50+0.2 1.25+0.2
MDMK2020 (0.0790.006) (0.0790.006) (0.047 max) (0.02%0.008) (0.049+0.008) 2500
30+0.1 30+0.1 1.0 max 0.90+0.2 19402
MDKK3030 (011820004) |  (0.11820.004) (0.039 max) (0.0350.008) (0.075+0.008) 2000
30+0.1 30+0.1 1.2 max 0.90+0.2 19402
MDMK3030 (0.118£0004) |  (0.1180004) (0.047 max) (0.035-0.008) (0.075+0.008) 2000
40402 40402 1.2 max 1.1%0.2 25+0.2
MDMK4040 (0.1570.008) (0.1570.008) (0.047 max) (0.043+0.008) (0.0980.008) 1000
49402 49402 1.4 max 1.200.2 33402
MDPKS050 (0.193%0.008) (0.193%0.008) (0.055 max) (0.047+0.008) (0.130=0.008) 1000

B{I: mm(inch)

> AFEREFRBEREAN, RIEHETRRESRAE, HERERAXF RN, BHAENEERSHERPHFERE.
BXREFROHAERFEE. TEHER. EANMIEENS), ESHAXTAME (http://www.ty-top.com/).
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B At \ Bl i

36

RS

MDKK1616 E
- BERE X)) [mA]
= FRAR L RHME e B HRIE HiwaE . YR 5 Py Fp—
as EHS [uH] RRENE [MHz] (min.) [Qiuimax) ﬁi%’:ﬁ@?ﬁ 7“5‘1‘§iﬁfgﬁ@'ﬁ ML [MHz]
C C.
MDKK1616TR47MM RoHS 0.47 +20% - 0.095 3,300 1,500 1
MDKK1616T1ROMM RoHS 1.0 +20% - 0.140 2,200 1,200 1
MDKK1616T1R5MM RoHS 15 +20% - 0.185 1,750 1,100 1
MDKK1616T2R2MM RoHS 2.2 +20% - 0.250 1,500 950 1
MDKK1616T3R3MM RoHS 3.3 +20% - 0.515 1,150 650 1
MDKK1616T4RTMM RoHS 4.7 +20% - 0.640 950 550 1
MDKK2020 E
- BEmi %) [mA]
= FRAR L RHE = B HRIAE HiwmmE . YR 5 Y N
us EHS [uH] RRENE [MHz] (min.) [Qﬁmax,) Eﬁi%?ﬁ@ﬁ 7“5‘1’@:?:%‘#@7“*“ A MR
[} C.
MDKK2020TR47MM RoHS 0.47 +20% - 0.046 3,500 2,200 1
MDKK2020TR68MM RoHS 0.68 +20% - 0.060 3,200 2,000 1
MDKK2020T 1ROMM RoHS 1.0 +20% - 0.085 2,900 1,700 1
MDKK2020T 1R5MM RoHS 1.5 +20% - 0.133 1,900 1,350 1
MDKK2020T2R2MM RoHS 2.2 +20% - 0.165 1,650 1,200 1
MDKK2020T3R3MM RoHS 3.3 +20% - 0.275 1,300 940 1
MDKK2020T4R7TMM RoHS 4.7 +20% - 0.435 1,050 750 1
MDKK2020T100MM RoHS 10 +20% - 0.690 750 630 1
MDMK2020 Z!
- BEmi %) [mA]
= FRFRELRHE = B HRIE HiweE . YR 5 Y. o
us EHS [uH] RRENE [MHz] (min.) [lezmax,) Eﬁi%?ﬁ@ﬁ 7“5‘1’@:?:%‘#%;"*“ AL MR
C C.
MDMK2020TR47MM RoHS 0.47 +20% - 0.046 4,200 2,300 1
MDMK2020TR68MM RoHS 0.68 +20% - 0.058 3,500 2,000 1
MDMK2020T1ROMM RoHS 1.0 +20% - 0.064 2,550 1,900 1
MDMK2020T1R5MM RoHS 1.5 +20% - 0.086 2,000 1,650 1
MDMK2020T2R2MM RoHS 2.2 +20% - 0.109 1,750 1,450 1
MDMK2020T3R3MM RoHS 33 +20% - 0.178 1,350 1,150 1
MDMK2020T4R7MM RoHS 4.7 +20% - 0.242 1,150 950 1
MDKK3030 #
- BERE ) [mA]
= FRERELRME = B HRIAE HiweR . YR 5 Y YT
&= EHS i [uH] RRENE [MHz](nJﬁn.) [Q]”Emax) Eﬁi%?ﬁ@ﬁ ;ﬂ&tﬁ%ﬁﬁ&;ﬁﬁ M [MH2]
[} C.
MDKK3030TR47MM RoHS 0.47 +20% - 0.039 5,400 3,500 1
MDKK3030T1ROMM RoHS 1.0 +20% - 0.086 4,400 2,400 1
MDKK3030T1R5MM RoHS 1.5 +20% - 0.100 3,000 2,100 1
MDKK3030T2R2MM RoHS 2.2 +20% - 0.144 2,500 1,900 1
MDKK3030T3R3MM RoHS 3.3 +20% - 0.265 2,000 1,250 1
MDKK3030T4R7TMM RoHS 4.7 +20% - 0.362 1,700 1,100 1
MDKK3030T6R8MM RoHS 6.8 +20% - 0.437 1,400 1,000 1
MDKK3030T100MM RoHS 10 +20% - 0.575 1,100 850 1
MDMK3030 Z!
- BEmi %) [mA]
= FRAR L RHE = B HRIE HiweR . YR 5 Y. R
& EHS i [uH] RRENE [MHz] (min.) [Qj"imax.) E;ﬁi%f]ﬁﬁ@,};ﬁ ;“E"‘EJ:?I%I:FEE’;’Z"E M [MH2]
C C.
MDMK3030TR30MM RoHS 0.30 +20% - 0.020 7,600 4,800 1
MDMK3030TR47MM RoHS 0.47 +20% - 0.027 6,300 4,200 1
MDMK3030T1ROMM RoHS 1.0 +20% - 0.050 4,300 3,100 1
MDMK3030T1R5MM RoHS 1.5 +20% - 0.074 3,400 2,500 1
MDMK3030T2R2MM RoHS 2.2 +20% - 0.112 2,800 2,000 1
MDMK3030T3R3MM RoHS 3.3 +20% - 0.173 2,100 1,600 1
MDMK3030T4R7MM RoHS 4.7 +20% - 0.263 1,800 1,300 1
MDMK4040 E)
- BERE %) [mA]
= FRER L RE = B HRIAE Bl . VR ; T T
as EHS T H] REEAE [MHz](min) | [Q](max) ERERAYRA | BELALECR MR k]
C C.
MDMK4040TR47MF RoHS 0.47 +20% - 0.029 7,500 4,600 100
MDMK4040T1ROMF RoHS 1.0 +20% - 0.047 5,200 3,500 100
MDMK4040T1R2MF RoHS 1.2 +20% - 0.047 4,200 3,500 100
MDMK4040T1R5MF RoHS 1.5 +20% - 0.065 3,700 3,300 100
MDMK4040T2R2MF RoHS 2.2 +20% - 0.092 3,200 2,500 100
MDPK5050 %
- BERE %) [mA]
= FRAR L RME B #EiRImE HiRmmR . VR 5 YR o
RS EHS e BEENE [MH2] (min) [Q']“;max) E;ﬁ{i%ﬂtﬁm;ﬁf R J:?‘:jgﬁsg;f,f_ MIRSHE [MHz]
C C.
MDPK5050T4R7MM RoHS 470 +20% - 0.102 3,500 2,500 1

X EREBAFER(dc) A EREBTRIERETE, SEEAE0%U AR BT ERE (at 20°C)

%) IRE LT R (1de2) AR E _EFH2I40°CHY By B it B BEE (at 20°C)

X)RAFERTENE

EHEEERERAVRRIEE AR TRIRAMERRRE

> AFRERRBREARD, RIEETREESRAE, EEREAAXRTRMN, HHIAMIENELSPRARDIIFARE.

AXREBROFAEL(FEE. TEEFES. EANMIEENS), ESRARTME (http://www.ty-top.com/).
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METAL CORE SMD POWER INDUCTORS (MCOIL™ MD SERIES)
B PACKAGING
@Minimum Quantity
- Standard Quantity [pcs]
Lo Tape & Reel
MDKK1616 2500
MDKK2020
MDMK2020 2500
MDKK3030
MDMK3030 2000
MDMK4040 1000
MDPK5050 1000
@Tape Material
Embossed Tape
—
Top tape
Chip Filled

Sprocket hole

Base tape Chip cavity

@ Taping dimensions

Embossed tape 8mm wide (0.315 inches wide)

#1.E5T CHIEGaVIY _ 4 7esp
(0. DESE0.004) =
i¥=] _
I s : T 000000
T -D-I g o f—
i hg | H 1
m _ |I L] ,—" g E
, H = 2
| s || BB
i 4]
EIEv:.1r:..:I|»de
F | . (bottom view)
202005 40401
{0.079==0.002) (D.157==0.004)
Chip cavity Insertion pitch Tape thickness
Type
A B F T K
MDKK1616 1.79%+0.1 1.79%0.1 4.0=%+0.1 0.25+0.05 1.1+0.1
(0.0710.004) (0.071£0.004) (0.157+0.004) (0.010%0.002) (0.043+0.004)
MDKK2020 2.2+0.1 2.2+0.1 4.0=£0.1 0.25£0.05 1.3%0.1
MDMK2020 (0.102£0.004) (0.102+0.004) (0.157£0.004) (0.009£0.002) (0.051£0.004)
MDKK3030 3.2+0.1 3.2+0.1 4.0=%0.1 0.3+0.05 1.4+0.1
MDMK3030 (0.126+0.004) (0.126£0.004) (0.157+0.004) (0.012+0.002) (0.055+0.004)

Unit:mm (inch)

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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Embossed tape 12mm wide (0.47 inches wide)

#1557

CHIP cavit

1.75+0.1
(005872 /‘ (0.0B3+0.004) -
1 L
_{f [ —
- - — = —
(¥A$‘9$$“$. El.E 000000
1 : =2 -
7 1 \ :% H E = [—-:&-
m - 0y i [
Coa | 2= { "
/ / ﬁ Y
[
= Elactrode
| (bottom view])
2,001 4.040.1
(0.072+0.004)  (0.157+0.004)
Type Chip cavity Insertion pitch Tape thickness
P A B F T K
+ + + + +
MDMKA4040 43+0.1 43+0.1 8.0+0.1 0.3%0.1 1.6+0.1
(0.169£0.004) (0.169+0.004) (0.315£0.004) (0.012£0.004) (0.063+0.004)
MDPK5050 5.25+0.1 5.25+0.1 8.0+0.1 0.3%0.1 1.6x0.1
(0.207£0.004) (0.207£0.004) (0.315£0.004) (0.012£0.004) (0.063+0.004)
Unit:mm (inch)
@Leader and Blank portion
Blank portions Chip cavity  Blank portions Leader
o000 O0o0 o 0 o o '
100-000-00-00] ()
i
| |
160mm or more 100mm or more
(6.3 inches or more) (3.94 inches or more)
400mm or more
. {15.8 inches or more)
Direction of tape feed
(BReel size
T M W k
§
_ [ I o O
[ L2 =
!
2.5 or less
(0.098inchgs
i1
. or less) r
T Reel size (Reference values)
e
P $D bd W
MDKK1616
mg:\;ﬁzz?)zz(:) 180+0.5 60+1.0 10.0*+1.5
(7.087£0.019) (2.36+0.04) (0.394+0.059)
MDKK3030
MDMK3030
MDMK4040 180+3.0 60+2.0 14015
MDPK5050 (7.087£0.118) (2.360.08) (0.551£0.059)

Unit: mm (inch)

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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®Top Tape Strength

The top The top tape requires a peel—off force of 0.1 to 1.3N in the direction of the arrow as illustrated below.

165°~180° PtJILdiremicn

‘/- \jﬂ__f___f_____f——- Top tape

L

Base tape

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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METAL CORE SMD POWER INDUCTORS (MCOIL™ MD SERIES)

M RELIABILITY DATA

1. Operating Tempe

rature Range

MDKK1616
MDKK2020, MDMK2020

Specified Value MDKK3030, MDMK3030 —40~+125°C
MDMK4040
MDPK5050
;::atﬂkzthods and Including self-generated heat
2. Storage Temperature Range
MDKK1616
MDKK2020, MDMK2020
Specified Value MDKK3030, MDMK3030 —40~+85°C
MDMK4040
MDPK5050
MDKK1616

Test Methods and
Remarks

—5 to 40°C for the product with taping.

3. Rated current

Specified Value

MDKK1616
MDKK2020, MDMK2020
MDKK3030, MDMK3030
MDMK4040
MDPK5050

Within the specified tolerance

4. Inductance

Specified Value

MDKK1616
MDKK2020, MDMK2020
MDKK3030, MDMK3030
MDMK4040
MDPK5050

Within the specified tolerance

Test Methods and
Remarks

MDKK1616. MDKK2020, MDMK2020, MDKK3030, MDMK3030, MDPK50550 type

Measuring equipment  : LCR Meter (HP 4285A or equivalent)

Measuring frequency : TMHz 1V

MDMK4040 type

Measuring equipment  : LCR Meter (HP 4285A or equivalent)
Measuring frequency  : 100kHz 1V

5. DC Resistance

Specified Value

MDKK1616
MDKK2020, MDMK2020
MDKK3030, MDMK3030
MDMK4040
MDPK5050

Within the specified tolerance

Test Methods and
Remarks

Measuring equipment : DC ohmmeter (HIOKI 3227 or equivalent)

v

This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.

For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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6. Self resonance frequency

MDKK1616

MDKK2020, MDMK2020

Specified Value MDKK3030, MDMK3030

MDMK4040

MDPK5050

7. Temperature characteristic

MDKK1616

MDKK2020, MDMK2020

Specified Value MDKK3030, MDMK3030

MDMK4040

MDPK5050

Inductance change : Within ®=10%

Test Methods and
Remarks

Measurement of inductance shall be taken at temperature range within —40°C~ +125°C.
With reference to inductance value at 420°C., change rate shall be calculated.

8. Resistance to flexure of substrate

MDKK1616

MDKK2020, MDMK2020

Specified Value MDKK3030, MDMK3030

No damage

MDMK4040

MDPK5050

Test board size
Test board material
Test Methods and
Remarks

Solder cream thickness

: 100X 40X 1.0 mm
: glass epoxy-resin
:0.10 mm

Force Rod

=T

RS

-

The test samples shall be soldered to the test board by the reflow. As illustrated below, apply force in the direction of the arrow indicating
until deflection of the test board reaches to 2 mm.

10 - 20

[R230
.2

¥ Boad |

‘ 45+2mm
-

 Test Sample | “
45+2mm
<«

9. Insulation resistance : between wires

MDKK1616

MDKK2020, MDMK2020

Specified Value MDKK3030, MDMK3030

MDMK4040

MDPK5050

10. Insulation resistance : between wire and core

MDKK1616

MDKK2020, MDMK2020

Specified Value MDKK3030, MDMK3030

MDMK4040

MDPK5050

11. Withstanding voltage : between wire and core

MDKK1616

MDKK2020, MDMK2020

Specified Value MDKK3030, MDMK3030

MDMK4040

MDPK5050

TAIYO YUDEN

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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12. Adhesion of terminal electrode

Specified Value

MDKK1616

MDKK2020, MDMK2020

MDKK3030, MDMK3030

Shall not come off PC board

MDMK4040

MDPK5050

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow.
: 10N to X and Y directions.

Applied force
Duration

Solder cream thickness

: Bs.
: 0.10mm.

13. Resistance to vibration

Specified Value

MDKK1616

MDKK2020, MDMK2020

MDKK3030, MDMK3030

Inductance change : Within +=10%
No significant abnormality in appearance.

MDMK4040

MDPK5050

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow.
Then it shall be submitted to below test conditions.

Frequency Range

10~55Hz

Total Amplitude

1.5mm (May not exceed acceleration 196m/s?)

Sweeping Method

10Hz to 55Hz to 10Hz for 1min.

Time

X

Y

z

For 2 hours on each X, Y, and Z axis.

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

14. Solderability

Specified Value

MDKK1616

MDKK2020, MDMK2020

MDKK3030, MDMK3030

MDMK4040

MDPK5050

At least 90% of surface of terminal electrode is covered by new solder.

Test Methods and
Remarks

The test samples shall be dipped in flux, and then immersed in molten solder as shown in below table.
Flux : Methanol solution containing rosin 25%.

Solder Temperature

245+5°C

Time

5+1.0 sec.

XImmersion depth : All sides of mounting terminal shall be immersed.

15. Resistance to soldering heat

Specified Value

MDKK1616

MDKK2020, MDMK2020

MDKK3030, MDMK3030

Inductance change : Within ®=10%

MDMK4040

No significant abnormality in appearance.

MDPK5050

Test Methods and
Remarks

The test sample shall be exposed to reflow oven at 230+5°C for 40 seconds, with peak temperature at 260+5°C for 5 seconds, 2 times.

Test board material
Test board thickness

: glass epoxy-resin
: 1.0mm

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.

For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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16. Thermal shock

MDKK1616

MDKK2020, MDMK2020

Specified Value

MDKK3030, MDMK3030

Inductance change : Within +=10%
No significant abnormality in appearance.

MDMK4040

MDPK5050

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow. The test samples shall be placed at specified temperature for specified

time by step 1 to step 4 as shown in below table in sequence. The temperature cycle shall be repeated 100 cycles.

Conditions of 1 cycle

Step Temperature (°C) Duration (min)
1 —40+3 30+3
2 Room temperature Within 3
3 +85+2 30+3
4 Room temperature Within 3

17. Damp heat

MDKK1616

MDKK2020, MDMK2020

Specified Value

MDKK3030, MDMK3030

Inductance change : Within +=10%
No significant abnormality in appearance.

MDMK4040

MDPK5050

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow.
The test samples shall be placed in thermostatic oven set at specified temperature and humidity as shown in below table.

Temperature 60+2°C
Humidity 90~ 95%RH
Time 500+24/—0 hour

18. Loading under damp heat

MDKK1616

MDKK2020, MDMK2020

Specified Value

MDKK3030, MDMK3030

Inductance change : Within +=10%
No significant abnormality in appearance.

MDMK4040

MDPK5050

Test Methods and

The test samples shall be soldered to the test board by the reflow.

The test samples shall be placed in thermostatic oven set at specified temperature and humidity and applied th

continuously as shown in below table.

e rated current

Remarks Temperature 60%2°C
Humidity 90~95%RH
Applied current Rated current
Time 500+24/—0 hour
19. Low temperature life test
MDKK1616

MDKK2020, MDMK2020

Specified Value

MDKK3030, MDMK3030

Inductance change : Within ®=10%
No significant abnormality in appearance.

MDMK4040

MDPK5050

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow. After that, the test samples shall be placed at test conditions as shown

in below table.

Temperature —40+2°C

Time 500+24/—0 hour

20. High temperature life test

MDKK1616

MDKK2020, MDMK2020

Specified Value

MDKK3030, MDMK3030

MDMK4040

MDPK5050

v

This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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21. Loading at high temperature life test

Specified Value

MDKK1616

MDKK2020, MDMK2020

MDKK3030, MDMK3030

Inductance change : Within +=10%

MDMK4040

No significant abnormality in appearance.

MDPK5050

Test Methods and
Remarks

below table.

The test samples shall be soldered to the test board by the reflow.
The test samples shall be placed in thermostatic oven set at specified temperature and applied the rated current continuously as shown in

Temperature

85+2°C

Applied current

Rated current

Time

500+24/—0 hour

22. Standard condition

Specified Value

MDKK1616

MDKK2020, MDMK2020

Standard test condition :
Unless otherwise specified, temperature is 20 15°C and 65=320%of relative humidity.

MDKK3030, MDMK3030

When there is any question concerning measurement result: In order to provide correlation

MDMK4040

data, the test shall be condition of 20=2°C of temperature, 65=+5% relative humidity.

MDPK5050

Inductance is in accordance with our measured value.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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METAL CORE SMD POWER INDUCTORS (MCOIL™ MD SERIES)

M PRECAUTIONS

1. Circuit Design

@ Operating environment
1. The products described in this specification are intended for use in general electronic equipment,(office supply equipment,
telecommunications systems, measuring equipment, and household equipment). They are not intended for use in mission—critical
equipment or systems requiring special quality and high reliability (traffic systems, safety equipment, aerospace systems, nuclear
control systems and medical equipment including life—support systems,) where product failure might result in loss of life, injury or
damage. For such uses, contact TAIYO YUDEN Sales Department in advance.

Precautions

2. PCB Design

. @ Land pattern design
Precautions
1. Please refer to a recommended land pattern.

@#Land pattern design
Technical Surface Mounting
considerations » Mounting and soldering conditions should be checked beforehand.
= Applicable soldering process to this products is reflow soldering only.

3. Considerations for automatic placement

@ Adjustment of mounting machine
Precautions 1. Excessive impact load should not be imposed on the products when mounting onto the PC boards.
2. Mounting and soldering conditions should be checked beforehand.

Technical @ Adjustment of mounting machine
considerations 1. When installing products, care should be taken not to apply distortion stress as it may deform the products.
4. Soldering

@ Reflow soldering
1. Please contact any of our offices for a reflow soldering, and refer to the recommended condition specified.
2. The product shall be used reflow soldering only.
3. Please do not add any stress to a product until it returns in normal temperature after reflow soldering.
@ Lead free soldering
1. When using products with lead free soldering, we request to use them after confirming adhesion, temperature of resistance to soldering
heat, soldering etc sufficiently.
@ Recommended conditions for using a soldering iron (NR10050 Type)
= Put the soldering iron on the land—pattern.
+ Soldering iron’s temperature — Below 350°C
* Duration — 3 seconds or less
= The soldering iron should not directly touch the inductor.

Precautions

@ Reflow soldering
1. If products are used beyond the range of the recommended conditions, heat stresses may deform the products, and consequently
degrade the reliability of the products.
+NR30/40/50/60/80, NRV20/30, NRH24/30, NRS20/40/50/60/80 Type, NR10050 Type, NS101/125 Type
Recommended reflow condition (Pb free solder)

300 - 5sec max
Technical '6' _
considerations '@' 200 150~180 ‘_559315/_0,‘0

3

2

2 30%+10sec

g 100 90+30sec | 230°C min

@ L

Heating Time[sec]

5. Cleaning

@ Cleaning conditions

Precautions . ) .
1. Washing by supersonic waves shall be avoided.

Technical @ Cleaning conditions
considerations 1. If washed by supersonic waves, the products might be broken.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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6. Handling

Precautions

@ Handling
1. Keep the product away from all magnets and magnetic objects.
@ Breakaway PC boards (splitting along perforations)
1. When splitting the PC board after mounting product, care should be taken not to give any stresses of deflection or twisting to the board.
2. Board separation should not be done manually, but by using the appropriate devices.
@ Mechanical considerations
1. Please do not give the product any excessive mechanical shocks.
2. Please do not add any shock and power to a product in transportation.
@Pick-up pressure
1. Please do not push to add any pressure to a winding part. Please do not give any shock and push into a ferrite core exposure part.
@ Packing
1. Please avoid accumulation of a packing box as much as possible.
@ Board mounting
1. There shall be no pattern or via between terminals at the bottom of product.
2. Components which are located in peripheral of product shall not make contact with surface (top, side) of product.

Technical
considerations

@ Handling
1. There is a case that a characteristic varies with magnetic influence.
@ Breakaway PC boards (splitting along perforations)
1. The position of the product on PCBs shall be carefully considered to minimize the stress caused from splitting of the PCBs.
@ Mechanical considerations
1. There is a case to be damaged by a mechanical shock.
2. There is a case to be broken by the handling in transportation.
@Pick-up pressure
1. Damage and a characteristic can vary with an excessive shock or stress.
@ Packing
1. If packing boxes are accumulated, that could cause a deformation on packing tapes or a damage on the products.
@ Board mounting
1. If there is pattern or via between terminals at the bottom of product, it may cause characteristics change.
2. If components which are located in peripheral of product make contact with surface (top, side) of product, it may cause damage or
characteristics change.

7. Storage conditions

Precautions

@ Storage
1. To maintain the solderability of terminal electrodes and to keep the packing material in good condition, temperature and humidity in the

storage area should be controlled.

* Recommended conditions
Ambient temperature : —5~40°C
Humidity : Below 70% RH

* The ambient temperature must be kept below 30°C. Even under ideal storage conditions, solderability of products electrodes may
decrease as time passes.
For this reason, product should be used within 6 months from the time of delivery.
In case of storage over 6 months, solderability shall be checked before actual usage.

Technical
considerations

@ Storage
1. Under a high temperature and humidity environment, problems such as reduced solderability caused by oxidation of terminal electrodes
and deterioration of taping/packaging materials may take place.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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MAMK2520T4R7M RoHS 47 +20% - 0.260 1,500 1,300 2
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METAL CORE WOUND CHIP POWER INDUCTORS (MCOIL™ MA SERIES)

B PACKAGING

@Minimum Quantity

Tvoe Standard Quantity [pcs]
P Tape & Reel
MAKK2016 3000
MAKK2520 3000
MAMK2520 3000
@Tape Material

Embossed Tape

—

\ Top tape

Chip Filled

Sprocket hole

Base tape Chip cavity

@ Taping dimensions

Embossed tape 8mm wide (0.315 inches wide)

o
CHIFcavity 4 2eip 4

(0.0E5:0.004) —

D

-E?'
+

i f —‘v.—l

=
-5 § oo oOo0
S5 |2 & |
v . 2lag
m - II Lt} 1—" ; E
. . o ?
| s || BB
U W]
— EIE~:1r:..:I|»de
3 | \ (bottom view)
2.0+0.05 4.0=+01
(0.079=0.002) (D.1570.004)
Tvoe Chip cavity Insertion pitch Tape thickness
P A B F T K
MAKK2016 1.9£0.1 2.3%+0.1 4.0£0.1 0.25£0.05 1.1 max
(0.075%0.004) (0.091£0.004) (0.157£0.004) (0.009£0.002) (0.043 max)
+ + + +
MAKK2520 2.3+0.1 2.8+0.1 4.0=x0.1 0.3£0.05 1.1 max
(0.091=£0.004) (0.110=%0.004) (0.157£0.004) (0.012%0.002) (0.043 max)
+ + + +
MAMK2520 2.3+0.1 2.8+0.1 4.0£0.1 0.3£0.05 1.45 max
(0.091+0.004) (0.110%0.004) (0.157+0.004) (0.012+0.002) (0.057 max)
Unit:mm (inch)
@Leader and Blank portion
Blank portions Chip cavity  Blank portions Leader

-

"

-

"

o0

oo O

1 ¥ils

'] |

00 el 0 D]
| |

I 160mm or more I
(6.3 inches or more)

100mm or more
(3.94 inches or more)

—_—

A00mm or more

(15.8 inches or more)

Dhrection of tape feed

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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(B)Reel size

{ AN
| \ ||
| S | I o |o
| L} \ --\:]I "l | 3= ﬂ
i - .-",
$13+05" ¢ -, /
2.5 or less
(0.098inchgs
%
. or less) ,
T Reel size (Reference values)
ype B ¥ -
MAKK2016
MAKK2520 180+0/-3 60+1/-0 10015
MAMK2520 (7.087+0/-0.118) (2.36+0.039/0) (0.3940.059)

Unit:mm (inch)

®Top Tape Strength

The top The top tape requires a peel—off force of 0.1 to 1.3N in the direction of the arrow as illustrated below.

165°~180° Pull direction

{ }_ﬂ_f____ﬂ_____f———-’ — *  Toptape

w

Base tape

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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METAL CORE WOUND CHIP POWER INDUCTORS (MCOIL™ MA SERIES)

M RELIABILITY DATA

1. Operating Temperature Range

MAKK2016
Specified Value MAKK2520 —40~+105°C
MAMK2520

Test Methods and

Including self-generated heat
Remarks

2. Storage Temperature Range

MAKK2016
Specified Value MAKK2520 —40~ +85°C
MAMK2520

Test Methods and

0 to 40°C for the product with taping.
Remarks

3. Rated current

MAKK2016

Specified Value MAKK2520 Within the specified tolerance
MAMK2520

4. Inductance
MAKK2016

Specified Value MAKK2520 Within the specified tolerance
MAMK2520

Test Methods and | Measuring equipment : LCR Meter (HP 4285A or equivalent)

Remarks Measuring frequency : 2MHz, 1V

5. DC Resistance
MAKK2016

Specified Value MAKK2520 Within the specified tolerance
MAMK2520

Test Methods and Measuring equipment : DC ohmmeter (HIOKI 3227 or equivalent)

Remarks

6. Self resonance frequency

MAKK2016
Specified Value MAKK2520 —
MAMK2520

7. Temperature characteristic

MAKK2016
Specified Value MAKK2520 Inductance change : Within ®=15%
MAMK2520

Test Methods and | Measurement of inductance shall be taken at temperature range within —40°C ~ +85°C.
Remarks With reference to inductance value at +20°C., change rate shall be calculated.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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8. Resistance to flexure of substrate

MAKK2016

Specified Value MAKK2520

No damage

MAMK2520

Test board size

Test board material
Test Methods and
Remarks

Solder cream thickness

: 100X 40X 1.0 mm
: glass epoxy-resin
:0.12 mm

The test samples shall be soldered to the test board by the reflow. As illustrated below, apply force in the direction of the arrow indicating
until deflection of the test board reaches to 2 mm.

Force Rod 20

-

1 D'/
R230

¥ Boad |

]|

™ Test Sampla | “

45+2mm 45+2mm
2

9. Insulation resistance : between wires

MAKK2016

Specified Value MAKK2520

MAMK2520

10. Insulation resistance : between wire and core

MAKK2016
DC25V 100k @ min

Specified Value MAMK2520
MAKK2520 DC20V 100k @ min

11. Withstanding voltage : between wire and core

MAKK2016

Specified Value MAKK2520

MAMK2520

12. Adhesion of terminal electrode

MAKK2016

Specified Value MAKK2520

No abnormality.

MAMK2520

Test Methods and
Remarks

Applied force
Duration

Solder cream thickness

The test samples shall be soldered to the test board by the reflow.

: 10N to X and Y directions.
1 9s.
:0.12mm.

13. Resistance to vibration

MAKK2016

Specified Value MAKK2520

MAMK2520

Inductance change : Within ®=10%

No significant abnormality in appearance.

The test samples shall be soldered to the test board by the reflow.
Then it shall be submitted to below test conditions.

Frequency Range

10~55Hz

Total Amplitude

1.5mm (May not exceed acceleration 196m/s?)

Test Methods and Sweeping Method

10Hz to 55Hz to 10Hz for 1min.

Remarks

X

Time

Y For 2 hours on ach X, Y, and Z axis.

z

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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14. Solderability

MAKK2016

Specified Value

MAKK2520

MAMK2520

At least 90% of surface of terminal electrode is covered by new solder.

Test Methods and
Remarks

The test samples shall be dipped in flux, and then immersed in molten solder as shown in below table.
Flux : Methanol solution containing rosin 25%.

Solder Temperature

245+5°C

Time

5+0.5 sec.

XImmersion depth : All sides of mounting terminal shall be immersed.

15. Resistance to soldering heat

MAKK2016

Specified Value

MAKK2520

MAMK2520

Inductance change : Within ®=10%
No significant abnormality in appearance.

Test Methods and
Remarks

Test board material
Test board thickness

: glass epoxy-resin substrate

: 1.0mm

The test sample shall be exposed to reflow oven at 230°C for 40 seconds, with peak temperature at 260+0/—5°C for 5 seconds, 3 times.

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

16. Thermal shock

MAKK2016

Specified Value

MAKK2520

MAMK2520

Inductance change : Within +=10%
No significant abnormality in appearance.

Test Methods and
Remarks

Conditions of 1 cycle

Step Temperature (°C) Duration (min)
1 —40+3 30+3
2 Room temperature Within 3
3 +85+2 30+3
4 Room temperature Within 3

The test samples shall be soldered to the test board by the reflow. The test samples shall be placed at specified temperature for specified
time by step 1 to step 4 as shown in below table in sequence. The temperature cycle shall be repeated 100 cycles.

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

17. Damp heat

Specified Value

MAKK2016

MAKK2520

MAMK2520

Inductance change : Within =10%
No significant abnormality in appearance.

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow.
The test samples shall be placed in thermostatic oven set at specified temperature and humidity as shown in below table.

Temperature 60+2°C
Humidity 90~95%RH
Time 500+24/—0 hour

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

18. Loading under d

amp heat

Specified Value

MAKK2016

MAKK2520

MAMK2520

Inductance change : Within =10%
No significant abnormality in appearance.

Test Methods and
Remarks

continuously as shown in below table.

The test samples shall be soldered to the test board by the reflow.
The test samples shall be placed in thermostatic oven set at specified temperature and humidity and applied the rated current

Temperature

60+2°C

Humidity

90~95%RH

Applied current

Rated current

Time

500+24/—0 hour

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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19. Low temperature life test

Specified Value

MAKK2016

MAKK2520

MAMK2520

Inductance change : Within ®=10%
No significant abnormality in appearance.

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow. After that, the test samples shall be placed at test conditions as shown

in below table.

Temperature

—40£2°C

Time

500+24/—0 hour

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

20. High temperature life test

Specified Value

MAKK2016

MAKK2520

MAMK2520

Inductance change : Within +=10%
No significant abnormality in appearance.

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow. After that, the test samples shall be placed at test conditions as shown

in below table.

Temperature

85+2°C

Time

500+24/—0 hour

Recovery : At least 2hrs of recovery under the standard condition after the test, followed by the measurement within 48hrs.

21. Loading at high temperature life test

Specified Value

MAKK2016

MAKK2520

MAMK2520

22. Standard condition

Specified Value

MAKK 2016

MAKK 2520

MAMK 2520

Standard test condition :

Unless otherwise specified, temperature is 20 15°C and 65=320%of relative humidity.
When there is any question concerning measurement result: In order to provide correlation
data, the test shall be condition of 20=2°C of temperature, 65=+5% relative humidity.
Inductance is in accordance with our measured value.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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METAL CORE WOUND CHIP POWER INDUCTORS (MCOIL™ MA SERIES)

M PRECAUTIONS

1. Circuit Design

Precautions

@ Operating environment
1. The products described in this specification are intended for use in general electronic equipment,(office supply equipment,
telecommunications systems, measuring equipment, and household equipment). They are not intended for use in mission—critical
equipment or systems requiring special quality and high reliability (traffic systems, safety equipment, aerospace systems, nuclear
control systems and medical equipment including life—support systems,) where product failure might result in loss of life, injury or
damage. For such uses, contact TAIYO YUDEN Sales Department in advance.

2. PCB Design

Precautions

@ Land pattern design
1. Please refer to a recommended land pattern.

Technical
considerations

@#Land pattern design
Surface Mounting
= Mounting and soldering conditions should be checked beforehand.
= Applicable soldering process to this products is reflow soldering only.

3. Considerations for automatic placement

Precautions

@ Adjustment of mounting machine
1. Excessive impact load should not be imposed on the products when mounting onto the PC boards.
2. Mounting and soldering conditions should be checked beforehand.

Technical
considerations

@ Adjustment of mounting machine
1. When installing products, care should be taken not to apply distortion stress as it may deform the products.

4. Soldering

Precautions

@ Reflow soldering
1. Please contact any of our offices for a reflow soldering, and refer to the recommended condition specified.
2. The product shall be used reflow soldering only.
3. Please do not add any stress to a product until it returns in normal temperature after reflow soldering.
@ Lead free soldering
1. When using products with lead free soldering, we request to use them after confirming adhesion, temperature of resistance to soldering
heat, soldering etc sufficiently.

Technical
considerations

@ Reflow soldering
1. If products are used beyond the range of the recommended conditions, heat stresses may deform the products, and consequently
degrade the reliability of the products.
Recommended reflow condition (Pb free solder)

300 - 5sec max
2 <—Peak:
g 200 150~-180 250+4+5/—0C
g
g 30*10sec
£ 100 - 90+30sec | 230C min
i

Heating Time[sec]

5. Cleaning

Precautions

@ Cleaning conditions
1. Washing by supersonic waves shall be avoided.

Technical
considerations

@ Cleaning conditions
1. If washed by supersonic waves, the products might be broken.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
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6. Handling

Precautions

@ Handling
1. Keep the product away from all magnets and magnetic objects.
@ Breakaway PC boards (splitting along perforations)
1. When splitting the PC board after mounting product, care should be taken not to give any stresses of deflection or twisting to the board.
2. Board separation should not be done manually, but by using the appropriate devices.
@ Mechanical considerations
1. Please do not give the product any excessive mechanical shocks.
2. Please do not add any shock and power to a product in transportation.
@Pick-up pressure
1. Please do not push to add any pressure to a winding part. Please do not give any shock and push into a ferrite core exposure part.
@ Packing
1. Please avoid accumulation of a packing box as much as possible.

Technical
considerations

@ Handling
1. There is a case that a characteristic varies with magnetic influence.
@ Breakaway PC boards (splitting along perforations)
1. The position of the product on PCBs shall be carefully considered to minimize the stress caused from splitting of the PCBs.
@®Mechanical considerations
1. There is a case to be damaged by a mechanical shock.
2. There is a case to be broken by the handling in transportation.
@Pick-up pressure
1. Damage and a characteristic can vary with an excessive shock or stress.
@ Packing
1. If packing boxes are accumulated, that could cause a deformation on packing tapes or a damage on the products.

7. Storage conditions

Precautions

@ Storage
1. To maintain the solderability of terminal electrodes and to keep the packing material in good condition, temperature and humidity in the

storage area should be controlled.

* Recommended conditions
Ambient temperature : 0~40°C
Humidity : Below 70% RH

* The ambient temperature must be kept below 30°C. Even under ideal storage conditions, solderability of products electrodes may
decrease as time passes.
For this reason, product should be used within 6 months from the time of delivery.
In case of storage over 6 months, solderability shall be checked before actual usage.

Technical
considerations

@ Storage
1. Under a high temperature and humidity environment, problems such as reduced solderability caused by oxidation of terminal electrodes
and deterioration of taping/packaging materials may take place.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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