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FrelTec

SMD Ultra Low Ohm Metal Strip
SPECIFICATION
Part
Number
047 06’ R010 J TO5 O D G**
, Toler- , Power Mar-
Type Size Value ance Packing TCR Rating king
047 : SMD _
Ultra The last E012_éFI)Eg1::dssed B: Black
) o L Fo :
Low Ohm 06 : 1206 digit is the J: 5% Reel for 2k pc Coating
Metal Strip multiplier (7reel)
Chip Resistor
which
denotes 5: Pap G:
. the . Tape a . ’
20 :2010 number of H: Reel for K: 1,5W gree.n
» oating
zero (7’reel)
following
25 2512 :t00ppmrC | |5 2W
X: )
+150ppm/°C N:2,5W
G: )
£200ppmsec | | M 3W
" 1206 and
2010 no
marking, no
coating
1M50: " not all
0,00150h combination is
m possible
All products ac ing to RoHS (2015/863/EU)
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FrelTec

SMD

Construction
1206 and 2010

Maganin
/Nichrome/Aluchrom

Metal Alloy Strip

999 Sn Protective Epoxy Coating

Solder Plating

2512

|<—

4

-
\‘L
O v

© ®

Black - Wave or Reflow reflow soldering

®@|Solder Plating
@|Alloy Plate
®|Barrier Layer
@|Overcoa
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Ultra Low Ohm Metal Strip

Type Type Material
0,50mOhm to 3mOhm Manganese,
1206 Copper
3,5mOhm to 10mOhm Aluminum, Iron,
Copper
0,50mOhm to 3,5mOhm Manganese,
2010 Copper
Aluminum, Iron,
4mOhm to
Copper
&
| .
®
reen - Reflow soldering only
@ |Overcoat
@ Alloy Plate
® |Solder Plating
317
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FrelTec
SMD Ultra Low Ohm Metal Strip

Power Derating Curve

For resistors operated in ambient temperatures above 70 °C , power rating shall be derated
in accordance with figure below, Operating Temperature Range : -55°C 170°C
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working voltage or a rms AC
nd wave form corresponding to the

Voltage Rating:

Rated Voltage: The resistor shall

continuous working voltage at comm
ower rating, as determined from the fo

a DC contin
I-line freque
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FrelTec
SMD Ultra Low Ohm Metal Strip
047 Series

Standard Electrical Specifications

Power Rating | Operating Temp. Resistance Range (mQ) TCR
at 70°C Range F(21%) H(£3%) F(£5%) (PPM/°C)
1206 1w 0,75 - 10 150
1w 0,5,0,75,1,1,5, 2 +50
-55°C ~ +170°C
04725 1w 6,6,5,7
2512 W 4,5 10
1W 25,3

Power Rating TCR
at 70°C (PPM/°C)
04720 1,5W +100
2010 1,5W 0,75-10 +50
2W 0,75,1,1,5,2 +50
2W 6,657 +75
4,5,10 +100
25,3 +150
0,5,0,75, 1, 12,5, 2 +50
6,6,5,7 +75
4,5,10 +100
25,3 +150
6,5,7,8,9, 10 +50
4,455 6 +50
1,1,5,2,25,3,35 +50
0,5, 0,75 +100
Resistance code
Resistance (3Marking), green Coating
Resistance | 0,5mQ | 1,5mQ 1mQ 3ImQ | 0,75mQ
Codes M50 1M5 RO01 R003 M75
Resistance (4Marking), black Coating
Resistanc 1mQ 1,5mQ 2mQ mQ 10Q 0,5mQ
Codes R001 1M50 R002 R0O0O7 R0O10 OM50
3/7/2024 5117
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FrelTec
SMD Ultra Low Ohm Metal Strip

Dimensions
Part No. Coating Resistance (mQ) L w T D
05 1,35:0,25
0,75 1,230,25
pAN Dlack 10,35,4,0,50,60 3,20£025 | 160£0,10 | 0,60:020 | 1,10£0,25
9
2,0,2,5,3,0, 10 0,600,25
1,2 1,5,7,0,8,0,9,0 0,900,25
05 2,1740,25
0,75 2,04£0,25
1,0,1,5
P Cg':‘ﬁcr']‘g 2,0,6,0,7,0, 8,0 5,08+0,25
3,0,3,5
4,0,50,55 1,84+0,25
9,0, 10 1,290,25
0,50 2,68£0,25
0,75 2,4840,25
1,0, 5,0 1,930,25
C%raet?n“g 6,3540,25 0,60£0,20 1::2322
2,18£0,25
1,930,25
1,18+0,25
1,25+0,20
0,75£0,20
p 0,65+0,20
0,45£0,20
0,35£0,20
2,50 0,65£0,20
a‘."‘g 3,00 6,350,254 | 3,180,254 | 0,55+0,20 | 1,30%0,38
4,00 0,45£0,20
5,00 0,35£0,20
6,00 0,320,20
6,50 0,300,20
7,00 0,2740,20
10,00 0,25£0,20
Unit: mm
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FrelTec
SMD Ultra Low Ohm Metal Strip

Measurements

1.2512 4-wire precision measurement (Black Coating)
Equipment: ADEX AX-1152D DC Low Ohm Meter
Excitation Current: 3A (0,5mQ~1,5 mQ)
1A (2mQ~10mQ)

AA)
®

S .

©

s

2. 2512 4-wire pad layout (recommended for precision curr:
Note: No circuits between pads to avoid short circuit

Unit: mm

2.7,

o .
.+l B

= 2.95.
] ]

3. 2512 2-wire pad layout
Note: No circuits between pads“)id Ci
2.?1'
l I —_
2.95. ‘
) ) \0
™M
]
e Unit: mm
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FrelTec
SMD Ultra Low Ohm Metal Strip

4.2512 4-wire precision measurement (Green Coating)
Equipment: ADEX AX-1152D DC Low Ohm Meter
Excitation Current: 3A (0,5mQ~1,5 mQ)
1A (2mQ~10mQ)

JD m A)
5.4
u? T 1
20.5

Unit: mm

5. 2512 4-wire pad layout (recommended for precision current sensing)
Note: No circuits between pads to avoid short circuit

a

Unit: mm
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SMD

6. 2512 2-wire pad layout

Note: No circuits between pads to avoid short circuit

FrelTec

a

Ultra Low Ohm Metal Strip

Unit: mm

a b |
m/m m/m

0,50mQ 3,13
0,75mQ 2,93
1mQ 2,38
1,5mQ 1,88

2to 3,5mQ 1,63 34
4 to 4,5mQ 2,63
5 to 6mQ 2,38
6,5 to 7TmQ 1,88
8 to 10mQ 1,63

7.1206 4-wire precision measure
Equipment: ADEX AX-1152D DC Low
1A (0,5mQ~1

Excitation Current:

Meter
)

R=¥
5 o &
lﬂ__ [ £.6 i
ol
"'__? ? 80,5
O
A 4
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FrelTec
SMD Ultra Low Ohm Metal Strip

8. 1206 4-wire pad layout (recommended for precision current sensing)
Note: No circuits between pads to avoid short circuit

a b c
m/m m/m m/m
0,50mQ 1,80
0,75mQ 1,68
1mQ 1,55
1,2mQ

1,5mQ 1:35 0,7
2 to 3mQ 1,05
3,5to 6mQ 1,55
7 to 9ImQ 1,35
10mQ 1,05

Unit: mm
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FrelTec

SMD Ultra Low Ohm Metal Strip

9. 1206 2-wire pad layout

Note: No circuits between pads to avoid short circuit

= '

a b |

m/m m/m m/m

0,50mQ 1,80
1,90

0,75mQ 1,68 0,55
1mQ 1,55
1,2mQ 1,35
1,5mQ 1,35
2 to 3mQ 1,05
3,5to 6mQ 1,55
7 to ImQ 1,35

10mQ 1,05 1,55

Unit: mm

10. 2010 4-wire precision measure
Equipment: ADEX AX-1152D DC Low eter
Excitation Current: 1A (0,5mQ~10mQ

R=Y

\ Unit: mm
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FrelTec
SMD Ultra Low Ohm Metal Strip

11. 2010 4-wire pad layout (recommended for precision current sensing)
Note: No circuits between pads to avoid short circuit

a b

m/m m/m
0,50mQ 2,61
0,75mQ 2,49
1mQ to 1,5mQ 2,29
2mQ 1,99

3mQ to 3,5mQ 1,49 1,045
4 to 5,5mQ 2,29
6 to 8mQ 1,99
9 to 10mQ 1,74

Unit: mm
12. 2010 2-wire pad layout

Note: No circuits between pads to avoid short circuit

a

4>’_'<7

b |
m/m m/m
0,50mQ 0,60
0,75mQ 0,80
1mQ to 1,5mQ 2,29 0,95
2mQ 1,99 2,89 1,55
3mQ to 3,5mQ 1,49 2,55
4 to 5,5mQ 2,29 0,95
6 to 8mQ 1,99 1,55
9 to 10mQ 1,74 2,05
Unit: mm
3/7/2024 12/17
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FrelTec
SMD Ultra Low Ohm Metal Strip

SPECIFICATION

Tape And Reel Package
Po
P, « ,
E PN D
A A //_
- HO-O--0-® | 0 O O
[ |
e Y |: B
il
EMBOSSED
CARRIER
Resistance
Type [mQ] A B w oD ®D, T1
1206 | 0,5to 10 |1,90+0,1|3,60+0,1| 8,0+0,2 1,55+0,05(1,0min.|0,87+0,1
2010 | 0,5t0 10 |2,85+0,1|5,55+0,112,0+0,2 1,55+0,05(1,4min.|0,85+0,1
0:50 to 145:0,2
2512 | 0,75 [3,40+0,1|6,75+0,1|12,0+0, 4,00+0,12,0+0,05 [1,55+0,05|1,4min.| ~ "~
1to0 10 0,81+0,1
2512
(green | 0,5 to 10 |3,40+0,1|6,75+0,1 4,00+0,12,0+0,05 [1,55+0,05|1,4min.| 0,810, 1
coating)

s + 0,2mm

1.The cumulative tolerance of 10 sp , .
m through a length of 250mm.

5.Pocket
hole.

Cover
1206— peel force of top cover tape shall be between 20 to 90g
The peel speed shall be about 300mm/min+5%

r 2010 , 2512 — peel force of top cover tape shall be between 20 to

The peel speed shall be about 300mm/min+5%

Peeling Speed(300mm/min)

Carrier Tape Top Cover Tape

A

— Peeling Angle
10°

~

Direction of unreeling «——

3/7/2024
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FrelTec
Ultra Low Ohm Metal Strip

Type Packaging M T

047 06 ... TO5 Embossed | 178.5+1.5 9,0£0,5 |11,5+0,5

047 20 ... EO4 Embossed | 178.5+1.5 13,0+0,5 | 15,5+0,5

047 25 ... EO4 Embossed 13,0+£0,5 | 15,5+0,5

Stock period
The performance of these pro i the solderability, is guaranteed for 12
month, provided that they rer [ were when delivered and stored at a
temperature of 25°C + 3°C a idity less than 80%RH
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Lead Free Reflow Soldering Profile

TEMEP = peak 265
260%- 4 108
bl
245 _ ™
T Heatup mate % ak/s_ __.: _____ _\\c':":'”"'ﬂ ratg
™ = BKIE
W
_,-'-'-H-_F‘- I
150 i _ .
"""" { Pro-hiati i -+ :
i FPre-heating : E
; Max208 -
! ; i ",
| : %
" 9051203 Max 605 \‘\\
Mumber of reflow cycles allowed:3 times Time (e )

Green coating "Reflow Air Convection ”is available
Green coating can't be working with wave soldering bath
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FrelTec
SMD Ultra Low Ohm Metal
Strip

Item Requirement Test Method
Black coating Green coating
Temperature Coefficient of As Spec MIL-STD-202F Method 304
Resistance (T.C.R.) bes +25/-55/+25/+125/+25°C
. JIS-C-5201-1 5.5
0, 0,
Short Time Overload +0,5% 1% 5*rated power for 5 seconds
MIL-STD-202F 108A
Endurance +1% 1% 70+2°C, M orking voltage for 1000
hrs with 1, “ON”and 0,5 hrs “OFF
JIS-C-5201
o 0,
Dry Heat 1% 1% at +170°C
Solderability 95% min. coverage
Resistance to Soldering Heat | £0,5%
Thermal Shock +0,5%
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FrelTec

SMD Ultra Low Ohm Metal
Strip

Published by FrelTec® GmbH
Mathildenstr, 10A; 82319 Starnberg; Germany
© 2024 FrelTec® GmbH, All Rights Reserved,

The following applies to all products named in this publi

9.

The information describes the type of component a
Terms of delivery and rights to change design re

our products in the areas of application concern vertheless, we explicitly point out that such
statements cannot be regarded as bindi the suitability of our products for a particular
customer application, As a rule, Frel ith individual customer applications or less
familiar with them than the customers th ns, it is always ultimately incumbent on
the customer to check and decide whether he properties described in the product

specification is suitable for use in a particular er application,
We also point out that in individua ) ion of electronic components or failure before the end
of their usual service life cannot be > ut in the current state of the art, even if they are

operated as specified, In cu
especially in customer applica alfunction or failure of an electronic component could

orevention or life-saving systems), it must therefore be

ancy) that no injury or damage is sustained by third parties
failure of a ronic component,

duct-specific notes must be observed,

al requirements, some of the products described in this publication may
trictions in certain jurisdictions (e,g, because they are classed as
this will be found in our Material Data Sheets, Should you have any
uestions, please contact our sales offices,

trive to improve our products, Consequently, the products described in this publication may
to time, The same is true for the corresponding product specifications, Please check
xtent product descriptions and specifications contained in this publication are still
hen you place an order, We also reserve the right to discontinue production and
, Consequently, we cannot guarantee that all products named in this publication will

(e,g, in
in th

change fro
therefore to
applicable before
delivery of product
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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