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2. BESITHANRE
EEERBAFRERPACRN~RERTY~RXEHWE. FRTR, ARARSIENESHRAEMIEIRERE®. BEHR
M=, URBARAHIERRZEZMPUATRE (FEELA~RERARIENRRARFRITERTUER RS F6t, &
S EREMAREH,

(D EMmAgRE CRERDERRE . KERFIRE. ARIEHRES)

@ XBESRE

@R/ REEE
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(6) EFRE
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BMEXNER.

A2 BIEEAAGRRES IS ARERA KNS .

4. FIERIBREY
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Berrik & iR fERES]

AR TETREER (GHTF) £33, £, F=K, MHEFTHEN~RAT (ZEEZMH
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for Medical Devices Equipment

Efrig& (EPFr (GHTF) F£—33, F=%) Hig
REERERATNZRBRAZZ MCOIL™ LLEN 2%

RIBTHIESRARS, AKX =RIFAEMFES.

Bt
WA EFRRE *EHBETEE: -40~+125C (BEEREASE#)
[Tt e ez o 1 elx «JT]1 = o][u] |
® @ ® @ 6 ® @
(O]l
)
N2 @
LLEN Efrigs (EFR (GHTF) F—K. £ Hig KEBEERANEHEBER
O (3) %A
e 1R
L HRRES E KEBERER SFER
(2) SulE (4) 4530/ 5
e HERE mRER 1R
L |EFgE (ER GHTF) $—3, $£2X) 3 N — R TR
QFF1E ®Oa%
KB YFHE ] 2ES
C JREFEMHR (BIAEIR X $E45) T ERHE
@R~ (LXW) OFFHREE A
KB R~ (LXW) [mm] 5 () FRARELEE [pH]
2016 2.0X1.6 R47 0.47
2520 2.5%X2.0 1RO 1.0
4R7 4.7
@R~ (T) MR=/\E =
K55 R~t (1) [mm]
KK 1.0 QHBENE
KB HEENE
M +20%
®@EEILS
WiRENEIRS / fESE
HEESER
_ REFHEE
- BHRIARERSEER.
T - AR RESE IR R B AR SE
Type A B C
3 *TT W 1 c 2016 0.7 0.8 1.8
L] 2520 0.9 1.0 2.2
N Y B mm
FREHE [pes]
Type L w T e B
2.0+0.2 1.6%0.2 1.0 max 0.5+0.3
2016KK (0.079%0.008) | (0.063%0.008) (0. 039 max) (0.020=0.012) 3000
2.5+0.2 2.0%+0.2 1.0 max 0.65%0.3
2520KK (0.098%0.008) | (0.079%0.008) (0. 039 max) (0.026%0.012) 3000

BAL: mm Cinch)

> BT REIBER, AERERTRIEHTHENREN~2HE, EFRERMQR~RM, HRIAZEAEREAS P IFEIE.
SO, BXREFREEAES FFHE. TREER. EANMNIEERS), HSAMARMNE (http://www. ty-top. con/).
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PART NUMBER

for Medical Devices Equipment

2016KK type [Thickness: 1.0mm max.]
Rated current %) [mA] (max.)
New part number Old part number EHS Nominal inductance Inductance tolerance Sefl:rzzx)a/nt DC Resistance S " = T - 2 Measuring
P (for reference) [4H] [MH:] i) [Q](max.) aturat;g&current emperatul:jec;lse current frequency[MHz]
LLENC2016KKTR47M MEKK2016TR47M RoHS 0.47 +20% - 0.030 4,500 4,300 1
LLENC2016KKTR68M MEKK2016TR68M RoHS 0.68 +20% - 0.052 3,800 3,300 1
LLENC2016KKT1ROM MEKK2016T1ROM RoHS 1.0 +20% - 0.060 3,600 3,100 1
LLENC2016KKT2R2M MEKK2016T2R2M RoHS 2.2 +20% - 0.150 2,400 1,900 1
2520KK type [Thickness: 1.0mm max.]
Rated current %) [mA] (max.)
New part number Old part number EHS Nominal inductance Inductance tolerance Sefl:rzzxant DC Resistance S - = T - = Measuring
P (for reference) [uH] [MH:] (mi:.) [Q1(max.) aturat;g&current emperatul:jec;lse current | £oquency [MHz]
LLENC2520KKTR33M MEKK2520TR33M RoHS 0.33 +20% - 0.022 6,400 5,100 1
LLENC2520KKTR47M MEKK2520TR47M RoHS 0.47 +20% - 0.025 5,900 4,800 1
LLENC2520KKT1ROM MEKK2520T1ROM RoHS 1.0 +20% - 0.053 4,300 3,300 1
LLENC2520KKT1R5M MEKK2520T1R5M RoHS 1.5 +20% - 0.069 3,200 2,800 1
LLENC2520KKT2R2M MEKK2520T2R2M RoHS 2.2 +20% - 0.097 3,100 2,400 1
LLENC2520KKT4R7M MEKK2520T4R7M RoHS 4.7 +20% - 0.240 1,600 1,500 1

%) The saturation current value (Idc1) is the DC current value having inductance decrease down to 30%. (at 20°C)

%) The temperature rise current value (Idc2) is the DC current value having temperature increase up to 40°C. (at 20°C)

%) Idc2 Measurement board data

) The rated current is the DC current value that satisfies both of current value saturation current value and temperature rise current value.

Material:FR4

Board dimensions: 100 X 50 X 1.6t mm

Pattern dimensions:45x 45 mm (Double side board)
Pattern thickness:70 4 m

» 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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Wire-wound Metal Power Inductors MCOIL™ LSEN/LLEN/LCEN/LBEN/LMEN series

Wire-wound Metal Power Inductors MCOIL™ LSEP/LLEP series
Wire-wound Metal Power Inductors MCOIL™ LSEU/LLEU series

M PACKAGING

(DMinimum Quantity

Standard Quantity [pcs]

T
e Tape & Reel
2012HK 3000
2012KK 3000
2016MK 3000
2016HK 3000
2016KK 3000
2520KK 3000
2520MK 3000
3225HK 3000
@Tape Material
Embossed Tape
—
\ Top tape

Base tape

Sprocket hole

Chip cavity

Chip Filled

@ Taping dimensions

Embossed tape 8mm wide (0.315 inches wide)

$15+0.1/—0 1.75%+0.1
Sprocket hole (¢ 0.059+0.004/-0) /(0.069-’_-0.004)
|
v -
O b 2] g
o =
= s
e
F 40+0.1
(0.1570.004)
2.0+0.05
(0.079+£0.002)
Type Chip cavity Insertion pitch Tape thickness
A B F T K
2012HK 1.45+0.1 2.25+0.1 40+0.1 0.25+0.05 0.9+0.15/-0.1
(0.057+0.004) (0.089+0.004) (0.157+0.004) (0.009£0.002) (0.035+0.006/-0.004)
2012KK 1.45+0.1 2.25+0.1 40+0.1 0.25+0.05 1.1x0.1
(0.057£0.004) (0.089£0.004) (0.157£0.004) (0.009£0.002) (0.043+0.004)
2016MK 1.9%+0.1 2.45=+0.1 40+0.1 0.25+0.05 1.4=%0.1
(0.075+0.004) (0.097+0.004) (0.157+0.004) (0.009£0.002) (0.0550.004)
2016HK 1.9+0.1 2.45+0.1 4.0=%0.1 0.25+0.05 1.2+0.1
(0.075£0.004) (0.097£0.004) (0.157£0.004) (0.009£0.002) (0.047£0.004)
2016KK 1.9+0.1 2.45=+0.1 40+0.1 0.25%+0.05 1.2+0.1
(0.075£0.004) (0.097£0.004) (0.157+0.004) (0.0090.002) (0.047£0.004)

» 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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Type Chip cavity Insertion pitch Tape thickness
P A B F T K
2520KK 24401 2.9+0.1 4.0=x0.1 0.25+0.05 1.1+0.1
(0.0940.004) (0.1140.004) (0.157+0.004) (0.009£0.002) (0.043£0.004)
2520MK 2401 2.9+0.1 40=%0.1 0.25+0.05 1.4+0.1
(0.0940.004) (0.1140.004) (0.157+0.004) (0.009+0.002 (0.0550.004)
3225HK 2.8+0.1 3.5+0.1 4.0=x0.1 0.25+0.05 1.1+0.1
(0.110£0.004) (0.138£0.004) (0.157£0.004) (0.009£0.002 (0.043+0.004)
Unit:mm (inch)
@Leader and Blank portion
Blank portions Chip cavity Blank portions Leader
N AL A
e ' ' A ' B
O O O O O O O O O O Direction of tape feed
0000000000 -
[ 160 mm or more | 160 mm ~ 200 mm l
M 400 mm ~ 560 mm
BReel size
n W
© Q
| - I S A2
- /
2.5 or less
(0.098inchds
i - . or less)
T Reel size (Reference values)
e
yp ) & W
2012HK
2012KK
2016MK
2016HK 180+0/-3 60+1/-0 100£15
2016KK (7.087+0/-0.118) (2.36+0.039/0) (0.394£0.059)
2520KK
2520MK
3225HK

Unit:mm (inch)

®Top Tape Strength

The top The top tape requires a peel—off force of 0.1 to 1.0N in the direction of the arrow as illustrated below.

165°~180° Pull direction

P * Top tape
” _ et
£y -
L1
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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Wire—wound Metal Power Inductors MCOIL™ LSEN series for General Electronic Equipment for Consumer
Wire—wound Metal Power Inductors MCOIL™ LSEP series for General Electronic Equipment for Consumer
Wire-wound Metal Power Inductors MCOIL™ LLEN series

for Medical Devices classified as GHTF Classes A or B (Japan Classes I or II)
Wire-wound Metal Power Inductors MCOIL™ LLEP series

for Medical Devices classified as GHTF Classes A or B (Japan Classes I or II)

W RELIABILITY DATA

1. Operating Temperature Range

Specified Value —40~4125°C

Test Methods

and Remarks Including self-generated heat

2. Storage Temperature Range

Specified Value —40~ +85°C

Test Methods

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

3. Rated current

Specified Value Within the specified tolerance

4. Inductance

Specified Value Within the specified tolerance
Test Methods Measuring equipment : LCR Meter (HP 4294A or equivalent)
and Remarks Measuring frequency : TMHz, 0.5V

5. DC Resistance

Specified Value Within the specified tolerance

Test Methods

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

6. Self resonance frequency

Specified Value —

7. Temperature characteristic

Specified Value Inductance change : Within =15%
Test Methods Measurement of inductance shall be taken at temperature range within —40°C~ +125°C.
and Remarks With reference to inductance value at +20°C., change rate shall be calculated.

8. Resistance to flexure of substrate

Specified Value No damage

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.

Test board size :100X40% 1.0 mm
Test board material : Glass epoxy-resin
Test Methods Solder cream thickness :0.10 mm

and Remarks

9. Insulation resistance : between wires

Specified 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/) .
i_wound_ ME_S L reli_e-E11R01
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10. Insulation resistance : between wire and over—coating

Specified Value

11. Withstanding voltage : between wire and over—coating

Specified Value

12. Adhesion of terminal electrode

Specified Value

No abnormality.

Test Methods and
Remarks

The test samples shall be soldered to the test board by the reflow.
Applied force : 10N to X and Y directions.
Duration : bs.
Solder cream thickness :0.10mm

13. Resistance to vibration

Specified Value

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.
Then it shall be submitted to below test conditions.

10~55Hz
1.5mm (May not exceed acceleration 196m/s?)
10Hz to 55Hz to 10Hz for 1min.

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

Frequency Range
Total Amplitude
Sweeping Method

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

14. Solderability

Specified Value

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 : Ethanol solution containing rosin 25%.
245+5°C

5+0.5 sec.
XImmersion depth : All sides of mounting terminal shall be immersed.

Solder Temperature

Time

15. Resistance to soldering heat

Specified Value

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

Test Methods
and Remarks

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, 2
times.

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

: Glass epoxy-resin
:1.6mm

16. Thermal shock

Specified Value

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 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

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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17. Damp heat

Specified Value

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

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 and applied the rated current continuously
as shown in below table.

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.

19. Low temperature life test

Specified Value

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

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 125+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

22. Standard conditi

ion

Specified Value

Standard test condition :

Unless otherwise specified, temperature is 20=15°C and 65=+20%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, 6515% relative humidity.

Inductance is in accordance with our measured value.

» This catalog contains the ty

pical 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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Wire-wound Metal Power Inductors MCOIL™ LSEN/LLEN/LCEN/LBEN/LMEN series
Wire-wound Metal Power Inductors MCOIL™ LSEP/LLEP series
Wire-wound Metal Power Inductors MCOIL™ LSEU/LLEU series

M PRECAUTIONS

1. Circuit Design

@ Verification of operating environment, electrical rating and performance
1. A malfunction in medical equipment, spacecraft, nuclear reactors, etc. may cause serious harm to human life or have severe social
ramifications. As such, any inductors to be used in such equipment may require higher safety and/or reliability considerations and
should be clearly differentiated from components used in general purpose applications.
2. When inductors are used in places where dew condensation develops and/or where corrosive gas such as hydrogen sulfide, sulfurous

acid, or chlorine exists in the air, characteristic deterioration may occur. Please do not use inductors under such environmental
Precautions conditions.

@ Operating Current (Verification of Rated current)
1. The operating current including inrush current for inductors must always be lower than their rated values.

2. Do not apply current in excess of the rated value because the inductance may be reduced due to the magnetic saturation effect.
@ Temperature rise

Temperature rise of power choke coil depends on the installation condition in end products.
Make sure that temperature rise of power choke coils in actual end products is within the specified temperature range.

2. PCB Design

@ Land pattern design
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.

Precautions

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.

Precautions 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.

@ 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

<—Peak:250+0/—5°C

150~180°C

N

Technical
considerations

200

| 30x10sec
1001 100~120sec | 230°C min

Temperature [°C]

Heating Time [sec]

» 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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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.

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.

+ Storage conditions
Ambient temperature : 0~40°C
Humidity : Below 70% RH

* The recommended ambient temperature is 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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