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SMD

SPECIFICATION

FrelTec

Beads for Power Lines

Part Number
15P 02 151 S M T10° )
Type Size Impedance Spef)':cat' Tolerance Packing Thick-ness
The value is S: Q: +25%
02 : 0402 g'_Ven in Ohm Standard .
15P : SMD 1,0x05mm | | TS wefols | | Type 5:0,5 mm

Inductor The last digit is

Bead the multiplier R: Low

for 03 : 0603 which denotes )

Power 1,6x0,8mm | | the number of D el For ak 8: 0,8 mm

Lines zero following pc available for

. 0603, 0805
05: 0805 | | Example: 1) 9: 0,9 mm
2,0x1,2mm 670 : 670
299 T10: Tape paper
06 : 1206 : and reel. For 10k B: 1.1 mm
3.2x1,6mm | | Ohm pc available for -
0402 (7’reel)
All products according to Ro
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SMD

Dimensions and land pattern:

L
~/ e

FrelTec

Beads for Power Lines

Land Pattern

SMD Inductor

Soldering resist

|4

b a
Series L W A
(Min/Max) LxW
0402 1,00 + 0,10 0,50+ 0,10 0,25+0,15 1,0x0,5

0603 1,60 + 0,20 0,80 £ 0,20 0,30+ 0,2 0,7t0 0,8

0805 2,00 £ 0,20 1,20 + 0,20 10to 1,2

1206 3,20 £ 0,20 1,60 + 0,20 1,3t0 1,6
in mm
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FrelTec
SMD Beads for Power Lines

Characteristic

. Impedance DC Rated
Size Thickness(mm) | - Impedance(Q) Tcﬁerance Resistance Current Measuring
Max. Tol. | Value |3-Digital % mQ(Max) mA(Max)
10 100 30,0 2,000
30 300 35,0 2,200
60 600 60,0 1,700
0402 0,50 |+0,03 70 700 90,0 1,200
80 800 70,0 1,500
100 101 90,0
180 181 90,0
0402 0,50 |+0,03| 120 121 55,0
19 190
22 220
30 300
31 310
33 330

80 1,700

5000 1,000 100MHz/0.5V
200,0 1,000
25,0 4,000
8,0 6,000
7,0 6,000
10,0 5,000
8,0 6,000
20,0 3,500
10,0 6,000
8,0 6,000
8,0 6,000
8,0 6,000
8,0 6,000
20,0 4,000
15,0 5,000
10,0 5,000
0805 0,90 +0,20 100 800 40,0 3,000
120 121 20,0 4,000
180 181 50,0 3,000
220 221 50,0 3,000
300 301 40,0 3,000
330 331 50,0 3,000
470 471 100,0 2,000
600 601 100,0 2,000
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FrelTec

SMD Beads for Power Lines
. Impedance DC Rated
Size Thickness(mm) | - Impedance(Q) Toﬁerance Resistance Current Measuring

Max. Tol. | Value |3-Digital % mQ(Max) mA(Max)
750 751 300,0 1,000
1000 102 300,0 1,000
1200 122 300,0 1,000
1500 152 300,0 1,000
19 190 6,0 6,000
26 260 6,0 6,000
30 300 6,0 6,000
31 310 6,0 6,000
33 330 6,0 {
52 520 8,0
60 600 10,0
80 800

1206 1,10 |10,20| 120 121

150 151
180 181
200 201
220 221
300
500
600
1000 30,0 1,000

OPERATING TEMPERATURE RANGE: -55 +125°C
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SMD Beads for Power Lines

Typical Electrical Characteristics (Impedance Vs Frequency)

0402

20 10 Ohm 60 30 Ohm 00 60 Ohm 180 70 Ohm
18 % 160
16 50 ] 80 o 140
1Z]
14 40 70 120
12 1Z 60 10 121/
g 10 R g 3 & 50 R S a0 Y
5 P § 20 5 Y § 60 AN,
E 4 0 £ z i g2 # < g "
2 £ W 10 — s 20 - A
\ 3 I TE [
0 0 0 0 ==
1 10 100 1.000 1 10 100 1.000 1 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
180 80 Ohm 200 100 Ohm 2300 180 Ohm 200 120 Ohm Ghz band
160 180 180
250
160 X 160
o 121 /] 12)] 1z \ 3
120 / 140 200 \ 140
5" g0 g0 NN g0 i
a R S a 7 c
g o0 gy AN $ 60 i g1 13 < $ 60 e e
g0 < - £ a0 Bz \\ i s P o 7 ><~\
20 h 20 — " \ 20 = \
0 - 0 0 A > o L
1 10 100 1.000 1 10 100 1.000 1 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
19 Ohm 22 Ohm 30 Ohm 31 0hm
35 35 60
30 30 50
1Z1 g .
25 25 i
40 7 40 7
20 20
g R g R g 3 g 3
g 15 g 15 7 3 R g R
§ 1= § Y s § 20 S § 20
g 10 = > g 10 - ] s b 3 M
g 2 XL g X T g z PR g ’d ~
£ £ M E 5 a il E 1 Z EATN E 10 2 <7
- e
0 0 === = 0 0
1 10 100 1.000 1 10 100 1.000 1 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
60 33 Ohm % 50 Ohm 100 60 Ohm 120 70 Ohm
80 Z %
50 atl 7 7 80 100
1z1 1Z1 70 1zl 1z}
40 < 60 80
50 €0 fl R
g 3 a R g 50 g 60
T % 40 3 3
8 / 3 8 40 ]
§ 20 A § 30 § YA § 40 -t —
3 1 X 3 i " g% g 5 3 7 3
2 A N g 20 kS 2 /A x g - X N
E 10 Y [ E q E 20 N E 5 Ad
N A 3
N 10 N 10 \
\
0 0 S 0 = 0
1 10 100 1.000 1 10 100 1.000 1 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
0 80 Ohm ) 160 100 Ohm 200 120 Ohm 200 150 Ohm
120 140 - \ 180 1Z1 \ 180 1Z)
121 \ 160 4 160
1Z1 120 7 \
100 | 140 / 140
100 120 - 120
80 R R
g R g 8o g100 R g100
g 60 g s / g 80 £ 8 80
g § g g
g 40 < % a0 i s g% 44 X\ g 77 <~
E AN £ N E 40 7 N E 40 Z D
\ 20 i N 20 - 20 \
\ L
0 0 = = - 0 0 =
1 10 100 1.000 1 10 100 1.000 1 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
2300 180 Ohm 350 220 Ohm 450 300 Ohm 500 330 Ohm
~\ 400 y 450
250 300 Z1/ \\ 4 \
/ 350 v 00 77 1\
250 \
200 /" 300 350 Tz /R \
200 / 250 1zl /I/R \\ 300
G150 a a G250 " \
\
T \ 150 X g0 7 200 \
§100 < : 5 AR § 150 = i\ 5 AZ0N \
3 -7 D g 100 T X 0 3 o7 X\ ) § 150 z
g pa X g Pz A £100 5 £100 v X
£ 50 < £ £ z \ E 4 A
\ - 50 50
\ — — A \ \
0 0 0 = 0
1 10 100 1.000 1 10 100 1.000 1 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)

10/17/2023
© FrelTec® GmbH

Please read cautions and warnings and important notes at the end of this document.

6/14
www.freltec.com




SMD

FrelTec

Beads for Power Lines

200 600 Ohm 1200 1000 Ohm
1.000
800
600
3
g
§400
k]
g
E200
0 fr— L i
1 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz)
w0 7 Ohm Low DCR w0 11 Ohm Low DCR w0 22 Ohm Low DCR 0 30 Ohm Low DCR
35 35 35
il 1Z1 %
30 30 o 30
/
25 = y 25 25 40 1z
/LA R
a2 Vadeal g 20 a2 R S 3
g J ] ¥ g % R
§ 10 X7 §1° 7 §1° TR~ § 20
g 10 / g 10 - g 10 2 > 8
-9 o d < o Z N a 4 ~
£ / £ S £ sy E q0 *
5 R 5 - . 5 N
0 0 —— 0
1 1 100 1.000 1 10 100 1.000 100 1.000 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
60 33 Ohm Low DCR 120 60 Ohm Low DCR 70 100 Ohm Low DCR
50 100
gy
40 'Z/ 80
= iz
g % g 6o 2 g 1z
3 3 T 30
g L= g g
5 20 A § 40 5
3 A X 3 A~<1 8 20
g il J g z X [~ g
E 10 oy E 2 Y E
0 0 : —
1 10 10 1.000 1 10 10 10 100
Frequency(MHz Frequency(MHz Frequency(MHz)
0 7 Ohm 60 11 Ohm 3 22 Ohm 5 30 Ohm
A ]
40
35 50 30 127
30 1z 35
7 w0 25 30
25 )
izy/_ L 1z1 20 25
g 20 7 & 30 LA a R a R
T / T 477 T 15 % 20
2 15 e / e e H
§ X / g 20 - g [+ g 15 s
g 10 - g x/ g Z N 1 £ X
£ / E 10 A E at No g1 P’y S
= 5 / = 7R =5 = 5 M
— R - / i Y
0 — . 0 0 0 =
1 10 100 1.000 1 10 100 1.000 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
9 50 Ohm 120 60 Ohm 0 80 Ohm 160 100 Ohm
80 140
100 120 \
7 1Z1 \ 120 [E3 )/ \
0 1Z1 P 1Z1 100 W\
/R 100 R
50 80 v A \
g g 60 g y g 80
T 40 R 5 R T 60 3
g g g 2 60
g A g oIS £ 40 ali ol g
g 20 r X~y > g 24 Xn o g zy y g 40 , -
E T ¥ E 2 = E \ E g \
10 b 20
N - \ \ {
0 = 0 = 0 -
1 10 100 1.000 10 100 1.000 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
180 120 Ohm 250 180 Ohm 350 220 Ohm 100 300 Ohm
1Z1
190 7 1\ 200 1Z) 300 . 350 :
N / |\
140 y 7T} 250 12177\ 300 4 \
120 - / \\ / \ 1z1//1 \\
R \ 150 - 200 250 - \
100 — R \\ . R T\ . /R
S S / N\ S g200
T 80 T 100 \ T 150 - T / \\
5 60 TN s S 5 £ \ £ 150 7Tx
3 X g LXK \ §100 A g R100 gl \
g% g . £ 50 . % £ at \ E . \
2 b, . 50 50
— v _~ \ _ \ g4 /' \
0 0 . 0 0 === 1l
1 10 100 1.000 100 1.000 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
50 330 Ohm 500 470 Ohm 700 600 Ohm 400 750 Ohm
400 700
\ 600
350 \ 500 7 1Z1 1zi )/
7 ] 600
o f 400 1z 500 1
12/} Ji / 500
250 /R 400 .
g /IR G300 a / R G400
F200 \ T / 7300 :
8 i 8 pa 8 Y2 8300
5150 Lo T 5200 < x\ q §200 N §
2100 AP A g a1 I\ \ g 7 3 8 200 »
g 7 D E100 / g / \ g i
50 . \ 100 100 Y
\ - \. - 14 ‘\ «/’ I L N
0 0 0 = 0
1 10 100 1.000 10 100 1.000 10 100 1.000 1 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)

10/17/2023
© FrelTec® GmbH

Please read cautions and warnings and important notes at the end of this document.

7/14
www.freltec.com




SMD

FrelTec

Beads for Power Lines

1200 1000 Ohm 1400 1200 Ohm 1600 1500 Ohm
1,000 1.200 Tl 1.400 il
" 1000 1.200
/ 1.000
800
G600 ) /R \ 800
g goo \ g
& 400 - 5 00 11 \ 8 600
g s k4 )7 X1 \ 3 400
E200 £ \ \ g i
v 200 T E200 -
i 1 P Iy \\ ~| - \ T
0 0 = 0
1 10 100 1.000 10 100 1.000 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz)
2 190 Ohm 0 26 Ohm 0 30 OHm 5 31 0hm
40
25 —— 50 50 - o
! }‘/ 1z T
20 40 = 40 30
R 25
_ 15 p _ 30 _ 30 _
g ) g R g g 20
T T T 3
S 10 ~ 8 20 S 20 S 15 e
& -r X Se & -k & & .
8 4 { 3 7 - 3 u g g
g s - T g 10 +7 1t g 10 T g §
£ p i £ = E £ ~ Rl
0 0 0
1 10 100 1.000 10 100 1.000 100 1.000 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
0 33 Ohm 0 52 Ohm 120 60 Ohm 120 80 Ohm
50 Z o 100 100 z
IZ// 60 1z1
40 0 80 7 80
R R
_ 30 _ 40 _ 60 _ 60
=} =} =} =]
T o= T 30 T 3
S 20 AR e AT g 40 £ 40 >
g L Tl < 20 v X I~ | g 7 g s
g 10 - B g a 1 g 20 Zid & 20 z
£ E 10 > £ 31 E {
1 N
0 0 0 0
1 10 100 1.000 10 100 1.000 10 100 1.000 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
0 120 Ohm 180 150 Ohm 250 180 Ohm 250 200 Ohm
120 7L\ 160
1Z1 \ 140 / \ 200 200
100 N 1z} \ 121
L \\ 120 7 N /
0 \ 100 \ 150 77 150
\\ R \ / ht
g 60 2 g 8 g )
% % o ZET g100 175 F100
§ 40 s 5 AN 5 AR 5 £
2 z \ 3 40 z B 50 A g 50 <
g 20 . g g g \
E y E 2 — £ / E
1 \
0 0 0 0
1 10 100 1.000 1 10 100 1.000 1 10 100 1.000 10 100 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
250 220 Ohm 2300 300 Ohm 600 500 Ohm 700 600 Ohm
VN
200 / 250 500 600
/ 500
12l 200 400
150 - 400
_ /R _150 300 _
g g g S 300
§1UU oz §1cc §zcc g A
5 AN 5 7 5 5§ 200 v alviRh:
g 50 < | B / 200 z il
E ! E v E P i ] E100 y
\ Ll | T f ~ H
0 0 = 0 0
1 0 100 1.000 1 10 100 1.000 1 10 100 1.000 1.000
Frequency(MHz) Frequency(MHz) Frequency(MHz)
1000 1000 Ohm
800
600
g
Sa00 }
g
5
8200
E \
L — \ T
0
1 1.000

10 100
Frequency(MHz)

10/17/2023
© FrelTec® GmbH

Please read cautions and warnings and important notes at the end of this document.

8/14
www.freltec.com




FrelTec
SMD Beads for Power Lines

SPECIFICATION
Tape And Reel Package

171 =

Size W P4 F
0402 8,00+ 0,10 4,00+0,10 | 3,50 + 0,05 1,55+ 0,05
0603 8,00+ 0,10 4,00+0,10 | 3,50+ 0,10 , , 5 0 +0, 00+0,10 | 1,56 +£0,10

0805 8,00 £0,10 4,00+0,10 | 3, , , ,C ) 10, 00+0,10 | 1,56 +0,10
1206 7,90~8,30 4,00+0,10

3,43+0,10 4,00+0,10 | 1,55+0,05

—T—
nooon
e - N
&
Symbol A N C D G T
Dimension | 2Per Tape 17842 75 13,0408 | 21,040,8 |—20 8
Embossed Tape - T T 10,0 12,5
in mm
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SMD Beads for Power Lines

Stock period

The performance of these products, including the solderability, is guaranteed for 12
months after production date code, provided that they remain packed as they were when
delivered and stored at a temperature of 5°C to 35°C and a relative humidity less than 45
to 70%RH

Handling:
Keep the products away from all magnets and magnetic objects.

Be careful not to subject the products to excessive mechanical shocks.
Please avoid applying impact to the products after mounted on pc board.
Avoid ultrasonic cleaning
The solderability of the external electrode may be deteriorated if packages are stored where
they are exposed to dust or harmful gas (hydrogen chloride,sulfuro [ drogen
sulfide).

Packaging material may be deformed if packages are store to heat
or direct sun—light.
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Soldering profile for SMT process with SNPB solder paste

The rate of preheat should not exceed 4°C/sec and a target of 2°C/sec is preferred. Ceramic chip components
should be preheated to within 100 to 130°C of the soldering.

300 [— Soldering
220°C to 230°C
250 |— 5~ 10 sec.
_ A2
@)
% 200 r_ Gradual
§ Natural Cooling
g AN,
Q.
€
(o)
'_
Preheating
er T mh| over Tmi > Time.(sec.)

Over 200°C,within.40sec

Soldering profile for SMT process with free solder paste.

The rate of preheat should not exceed 4°C
should be preheated to within 100 to 130°C of

c is preferred. Ceramic chip components

Soldering
300 [— 240°C to 260°C
5 ~10 sec.
250 |— |
)
"; »200 r_ Gradual
= Natural Cooling
©
g
€
[0}
'_
Preheating
SVer 1 min| Gver 1 min __Time (sec.)
Over 200°C, within 90sec
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Test Conditions and Requirements

ltem Test Condition Requirements
A Ferrite Beads shall be visually inspected for visible evidence of|Iln accordance with
ppearance e

defect. specification.
Measuring frequency : 100 + 1MHz
Applied Voltage : 500 mV
Measuring equipment and fixture :

Impedance 1005 : HP4291B + 16193A Within specified tolerance.

1608 : HP4291B + 16192A
2012 : HP4291A + 16092A
3216 : HP4291A + 16092A

DC Resistance

a. Temperature: 25+3°C
b. Relative Humidity: 45~75%RH
c. Measuring equipment: HP 4338

nce with electrical

Dimension Dimension shall be measured with caliper or micrometer h dimension
-
Preheat: 150°C,60 seconds| 248C --T-222.  TER Heweeod

Solder than 75% of the

Solder-ability temperature:245+5°C terminal electrode part shall

Flux: Rosin
Dip time: 4 + 1 seconds

4+1 seconds

vered with new solder.

direction shown
w method and

Solder the chip to test
in below. The soldering s
shall be conducted with car
free of defects such as he
shock.

Rm\‘% f No mechanical damage shall
. Mounting Samples. |
Bending Strength SpryislilEk ‘ —— } R . be observed.
TestPC Board-l / | CJ? R L{mpitudjzmm
\ T i C
Solder. Press Jigo ~ "m2m™
<+ > <>
270°C ___F_’rfh_eiti_n_g____Dipping Natural cooling
reheat: 150°C, 60 seconds The chip shall not be cracks.
Resistance to ertemperature: 270x5°C More than 75% of terminal
Soldering Heat osin . electrode shall be covered
: 10 + 1 seconds 150°c l with solder.
60 seconds
T1031 seconds
Humidity: 90 to 95% RH ©e
High Humidity Load |Temperature: 40+2°C o visble damage. -
Life Test Room | Impgdgnce. Within £ 30% of
Testing time: 500 + 12 hours temperature [ 500 hours 1 the initial value.
24 hours

10/17/2023
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ltem

Test Condition

Requirements

Recovery: 2 to 3 hrs of recovery under the standard condition after
the removal from test chamber.

Measurement: After placing for 24 + 2 hours min.

Thermal Shock

Maxi 1 cycle
T ture aximum
em_pera . . operating
Maximum and Minimum temperature
kept stabilized for 30+3
minutes each Foom
temperature Minimum
. operatin
CyCIe- 5 CyC|eS 30 minutes!ao minutes| tepmperatgure

Measurement : After placing for 24 + 2 hours min.

High Temperature
Load

85°C
Temperature:
85+3°C 0603
125+3°C RoOm e
Testing time: 50012 hours‘tem"’erature 500 hours |
24 hours
Recovey: 2 to 3 hrs of recove r the standard con fter the removal

from test chamber.

Measurement : After placi

No visible damage
: Within £ 30% of
value.

visible damage.
Impedance: Within £ 30% of
the initial value.
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Published by FrelTec® GmbH
Mathildenstr. 10A; 82319 Starnberg; Germany
© 2023 FrelTec® GmbH. All Rights Reserved.

The following applies to all products named in this publi

9.

operated as specified. In custo
in customer applications i

on or other action taken by the customer (e.g. installation
ry or damage is sustained by third parties in the event of

ons, please contact our sales offices.
trive to improve our products. Consequently, the products described in this publication may

applicable before hen 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.

Unless otherwise agreed in individual contracts, all orders are subject to the current version of the “General
conditions for the supply of products and services of the electrical and electronics industry” published by the
German Electrical and Electronics Industry Association (ZVEI), available at www.freltec.com.

As far as patents or other rights of third parties are concerned, liability is only assumed for components per se, not
for applications, processes and circuits implemented within components or assemblies.

10. The trade name FrelTec® is a trademark registered or pending in Europe and in other countries.
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