


On EnvironmentOn Environment

You are making "Ecologically Sound" decisions by using Susumu products!You are making "Ecologically Sound" decisions by using Susumu products!

Susumu's thin film products are environmentally friendly. 

■ The following logos designate "greenness" of the products.

■ About REACH■ About REACH

REACH was established by the European Chemical Agency (ECHA) in 2007 in order to
manage the risk that chemicals pose to health and the environment. REACH stands for

For the latest information on the SVHC list under REACH regulations, please visit our website.

Registration, Evaluation, and Authorization of Chemicals.

The Thin Film deposition process requires minimal amounts of raw materials. 
Thin Film resistors are manufactured by processes that utilize minimal amounts of raw materials.
The Thin Film deposition process requires minimal amounts of raw materials.
Thin Film resistors are manufactured by processes that utilize minimal amounts of raw materials.

Our processes use less electricity and emit less CO2.
Number of heating, curing  and sintering process are minimized. When heat is required,  
We use temperature as low as possible.  

Our processes use less electricity and emit less CO2.
Number of heating, curing  and sintering process are minimized. When heat is required,  
We use temperature as low as possible.  

All Susumu's products are RoHS compliant.
Almost all products are halogen-free correspondence products. 

Our products are extremely small :using fewer of the  earth's natural resources.
Even though they are small, their precision performance is unmatched.  

Using Susumu's products means reducing your products' environmental load.
By using Susumu's products, you are contributing to a healthy environment.
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The long life of Susumu products means effective usage of natural resources. 

Susumu, together with its group companies, is striving to 
manufacture environmentally friendly and high quality products.

Susumu, together with its group companies, is striving to 
manufacture environmentally friendly and high quality products.

*1  Contact our sales office regarding the composition of restricted or hazardous materials.

Weight ratio (%) for each structural part of typical thin film chip resistors

Product series
(Structural part)

RoHS 
complianceRG1005 RG1608

URG1608
RG2012

URG2012
RG3216

URG3216 PRG3216 PRG6432 RM2012 RM3216 *1

Ceramic substrate 
Resistive element 
Terminal: bottom layer 
Terminal: middle layer 
Terminal: outer layer 

Protective coating

Marking ink
Total weight (mg)

83.18
0.02
0.16
8.33
5.45

2.87

0.72

86.95
0.02
0.13
5.82
3.81

2.93

0.34
2.07

87.63
0.02
0.11
5.58
3.65

2.67

0.36
4.12

89.51
0.02
0.15
4.83
3.16

2.06

0.28
8.26

89.36
0.02
0.15
4.82
3.15

2.22

0.28
8.27

92.26
0.11
0.11
3.49
2.28

1.79

0.07
30.81

87.78
0.02
0.15
5.87
3.84

1.99

0.37
4.11

92.86
0.02
0.10
2.96
1.94

1.88

0.25
7.96

●

●

●

●

●

●

●

●

●

●

A
B
C

Size
RG series PRG series

Power ratio
Rated power (W)

2012 / 2010
3216

1/8
1/4

1/2
1

4 times
4 times

Size
RG series HRG series

Power ratio
Rated power (W)

3216 1/4 1 4 times

■  P.11 ■  P.15

The RG series, with its inorganic passivation, realizes less than +/-0.25% drift after 10000 hour stress tests. The ultra reliable 
URG series also uses inorganic passivation technology and attains less than +/-0.02% drift after similar stress tests. 

Small sizes and high power handling capability also mean effective usage of 
natural resources. 

■  P.25

■RG series

■HRG series

■URG series

■PRG series ■  P.29

 Susumu group companies' ISO14001 certification status

Susumu group companies' ISO9001 certification status

Susumu group companies' IATF 16949 certification status

2000.12.15 
2001.03.09
2021.12.15
2000.12.15
2015.09.23
2002.08.26
2003.10.22

Company names

Susumu Co. Ltd

facility location

Obama Plant
Itoigawa Plant (Suzawa)

Itoigawa Plant (Minamiterajima)
Headquarters, and other offices

Suzhou (China)
Hsin-Chu（Taiwan）

Suzhou（China）

Certification date Certification body Certification No.Valid date

2027.12.14

2027.09.21
2025.09.08
2025.09.08

DQS

TIRT
DQS
DQS

50301550 UM15

0482024E0406R3M
20000618 UM15
20000617 UM15

Susumu(Suzhou) Co., Ltd.

Cyntec

1998.11.06 
1999.07.23
2022.03.04
1998.11.06
2011.05.01
1997.03.06
1997.03.06

Company names

Susumu Co. Ltd

facility location

Obama Plant
Itoigawa Plant (Suzawa)

Itoigawa Plant (Minamiterajima)
Headquarters, and other offices

Suzhou (China)
Suzhou（China）

Hsin-Chu（Taiwan）

Certification date Certification body Certification No.Valid date

2026.12.17

2027.04.30
2027.03.11
2027.03.23

DQS

BUREAU VERITAS
DQS
DQS

50301550 QM15

CN048680
20000616 QM15
20000618 QM15

Susumu(Suzhou) Co., Ltd.

Cyntec

2004.11.12 

2015.10.01
2022.03.04
2011.05.02

2007.04.24

Company names

Susumu Co. Ltd

facility location

Obama Plant
Headquarters, and other offices

Itoigawa Plant (Suzawa)
Itoigawa Plant (Minamiterajima)

Suzhou (China)
Suzhou(China）

Hsin-Chu（Taiwan）

Certification date Certification body Certification No.Valid date

2026.12.17

2027.11.10
DQS

BUREAU VERITAS

DQS

0492180

0554535

0505231

0505628

Susumu(Suzhou) Co., Ltd.

Cyntec

2027.03.11

2027.03.11
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In order for customers to choose the best parts for their requirements, the following pages contain tables that provide
an outline for each product series. For details, please refer to the specification pages or contact our sales office.

Thin film surface mount resistors

Current sensing surface mount resistors

Power choke coils

High frequency surface mount components

Sample kits
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*2

Metal foil low resistance chip 
resistors (long-side terminal)

Metal foil low resistance chip 
resistors (short-side terminal)

Metal foil low resistance chip 
resistors (4 terminal type)

Low resistance chip resistors 
(long-side terminal)

Low resistance chip resistors 
(short-side terminal)

High Current chip jumpers

KRL

KRL

KRL

PRL/

RL

YJP

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
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●

●

●

●

● ● ●

●

●

●

●

●
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49-50

51-52

53-54

55-56

57-58

59

●

●

●

●

●

●

●

●

●

●

10 8 56 4 3 2 1.5 1 3/4 2/3 1/2 1/3 1/4 1/5 1/6 1/8 ±
0.5

±
1

±
2

±
5

Product category Environmental
compliance

Specification
pagesSeries

Power ratings (W) Resistance tolerance (%)

*3

*3

Product
group

C
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re
nt
 s
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ng

 s
ur
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ce

 m
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nt
 r
es
is
to
rs

*2

Product
group

M
et
al
 A
llo
y 
C
ur
re
nt
 S
en
si
ng
 p
ro
du
ct
s

Product category

High-Precision Low-TCR Alloy 
Current Sensing Resistors

High-Precision Low-TCR Alloy 
Current Sensing Resistors 
(4 Terminal)

High-Precision Low-TCR Alloy 
Current Sensing Resistors 
(4 Terminal)

High-Precision Low-TCR Alloy 
Current Sensing Resistors 
(4 Terminal)

Series

MSR

MSRPM
1216

MSRPF
2726

High-Precision Low-TCR Alloy
Current Sensing Resistors
(Long Terminal)

MSRPF
4026

MSRSF
3951

Power ratings (W) Resistance tolerance(%)
Specification

pages
Environmental

compliance

63-66

67-72

73-76

77-80

81-83

15 12 10 9 8 67 5 4 3 2.5 ±0.5 ±1 ±5

Products categories

URG

RG

RGT

RGV

NRG

RS

PRG

HRG

MRG

RGA

RR

RT

RM

RMA

● ● ● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
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●
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

3 2 11.5 3/4 1/2 1/3 1/4 1/61/5 1/8 1/10 1/16 1/20 1/32 ±
0.01

±
0.02

±
0.05

±
0.1

±
0.5

±
1

±
20

Product category Environmental
complianceSeries

Power ratings (W) Resistance tolerance (%)
Product
group

11-14

15-16

17-18

19-20

21-22

23-24

25-28

29-30

31-32

33-34

35

36

37-44

45-46

Specification
pages

Th
in
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lm

 s
ur

fa
ce

 m
ou

nt
 re

si
st

or
s

*2

*1*1

*1*1

●

●

●

●

●

●

Metal thin film chip resistors 
(the highest reliability and precision)

Metal thin firm chip resistors
(the highest precision)

Non-magnetic thin film chip
resistors

Audio thin film chip resistors 
(high precision)

High power thin film chip resistors
(long side terminal)

High power thin film chip resistors 
(short side terminal)

Anti-surge thin film chip
resistors

High temperature thin film 
chip resistors

Metal thin film chip resistors 
(precision)

Metal  thin film trimmable chip 
resistors

Metal thin film chip resistor 
networks

High temperature metal thin
film resistor networks

Metal thin firm chip resistors
(wide temperature range)

Metal thin film chip resistors
(high voltage operation)

●

*1   Relative tolerance
*2   Environmental compliance: EU-RoHS, REACH SVHCxx, Completely Pb free, Halogen free
*3   RoHS compliant but resistive element contains few ppm level lead. Not completely lead free.

RL

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
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*2

*2

*2

Power choke coils PCMB ● ● ● ● ● ● ● ● ● ● ● ● ●

0.1 ~
0.49

0.5 ~
0.99

3.0 ~
4.9

1.0 ~
2.9

5.0 ~
9.9 10 ~ 0.45 ~

0.9
1.0 ~
4.9

5.0 ~
9.9

10 ~
19.9

20.0 ~
34.9 35.0 ~

Product category Environmental
complianceSeries

Inductance (μH) Rated current (A)

96-99

Specification
pages

*1   Relative tolerance
*2   Environmental compliance: EU-RoHS, REACH SVHCxx, Completely Pb free, Halogen free
*3   RoHS compliant but resistive element contains few ppm level lead. Not completely lead free.

Product
group

P
ow

er
ch
ok
e

co
ils

*2

High Precision Chip Attenuators
(up to 55GHz)

*2

Product category Environmental
complianceSeries

Attenuation (dB) Attenuation tolerance (dB)
Specification

pages
Product
group

H
ig
h 
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ue
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y 
su
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ac
e 

m
ou
nt
 c
om

po
ne
nt
s

ATS-FD

ATF

PAT

PAT-W

P＊V

0 1 2 3 4 5 6 7 8 9 10 16 20 55 30 10 6 3

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

103-106

107-108

109-112

113-116

117-120

●

●

●

●

●

●

●

● ●

●

●

●

Product
group

H
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m
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nt
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m
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s

Product category

Chip power splitters

Series

PS

Input power ratings (mW) Frequency range (DC ~ X GHz)
Specification

pages
Environmental

compliance
500 250 125 100 20 17.5 15 10

125-127

121-122● ● ● ● ● ●● ● ●

*2

High Frequency Resistors RFD

500 250 125 100 50 67 20 10 6 3

●● ●

H
ig
h 

fr
eq
ue
nc
y 

su
rf
ac
e 

m
ou
nt
 

co
m
po
ne
nt
s

Product categoryProduct
group

Frequency range (DC ~ X GHz)Power ratings (mW)

100-102

Environmental
complianceSeries Specification

pages

●

High power chip terminators PCS

● ● ● ●

● ●

●

● ● ● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

100 60 30 20 10 5 2.5 2 1 0.5 0.2 15 12.5 5 310 7.5

123-124

HPTSuper High power chip
terminators

● ●

H
ig
h 
 f
re
qu
en
cy
 

su
rf
ac
e 

m
ou
nt
  c

om
po
ne
nt
s

Product
group Product category Series

Power ratings (W) Frequency range (DC ~ X GHz)
Specification

pages
Environmental

compliance

Precision chip attenuators

High Precision Chip Attenuators
(up to 30GHz)

Products categories
*2

Product
group

H
ig
h-
P
re
ci
si
on

H
ig
h-
C
ur
re
nt
 A
llo
y

Sh
un
t

Product category

High-Precision High-Current Alloy
Shunt (Automotive Grade )

High-Precision High-Current
Alloy Shunt

Series

MBRAS

MBRRC

Power ratings (W) Related Current (A) Resistance tolerance(%)
Specification

pages
Environmental

compliance

85-89

91-93

25 700 500 ±0.5±0.1 ±2±1 ±5

●●●●●

●●●

●

Precision chip attenuators
(W type)

Thermo-variable chip
attenuators
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RG series

Inorganic passivation
Long-term stability
High reliability

Ag free
Anti-sulfur
Thin film

・Very high precision : 
  ±0.05%
・TCR : ±5ppm/°C
・Long-term stability
・Low noise

RG series

Inorganic passivation
Long-term stability
High reliability

Precision 
relative 
performance

Ag free 
Anti-sulfur
Thin film

・Very high precision : 
  ±0.05%
・TCR : ±5ppm/°C
・Long-term stability
・Low noise

・The highest precision : ±0.01%
・The smallest TCR : ±1ppm/°C

Selection Guide
The RG series, the most popular metal thin film chip resistors because of their high precision, high reliability and long-term 
stability, is the base of our line-up of new innovative products: a higher precision, higher operating temperature, higher 
power handling capability, higher anti-surge capability version of the RG series and so on. 
All of these products employ the inorganic passivation technology that enables high precision and high reliability. 
In addition, our thin film based terminal technology does not involve any Ag (silver) and they are sulfur impervious. 
The following diagram shows distinctive characteristics of these products and their relationships.

Higher precision : URG series
Higher operating temperature : RGT series, RGA series, RMA series (resistive networks) 
High voltage: RGV series  
High power : PRG series (long side terminal), HRG series (short side terminal) 
Anti-surge : MRG series 
Non-magnetic : NRG series 
Audio grade : RS series

■ Relation map of thin film chip resistors

■ Map from discrete RG series to resistor networks

URG series
・Higher operating temperature
・Conductive glue compatible
・High precision : ±0.1%, ±10ppm/°C

RGA series

・Small size, high power, 
   short side terminal 
・Power ratings : ~1W

HRG series ・Small, high power, long side 
   terminal 
・Power ratings : ~3W 
・High precision : ±0.1%, ±25ppm/°C

PRG series

・Anti-surge
・Power ratings :~0.5W
・ High precision : ±0.1%, ±10ppm/°C

MRG series

・Non-magnetic
・very high precision : ±0.05%
・TCR : ±5ppm/°C

NRG series

・For Hi Fi audio
・High precision : ±0.1%, ±25ppm/°C

RS series

・Higher operating temperature
・Conductive glue compatible
・Relative TCR：±1ppm/°C
・Relative tolerance: ±0.01%

・Relative TCR：±1ppm/°C
・Relative tolerance：±0.01% 
・Variety of resistance values 
   combination
  : custom combination welcome!

RMA series

RM series

Better audio

Non-magnetic

Higher power

High
er 

tem
pe

rat
ure

Anti-surge

H
ig

he
r p

re
ci

si
on

Network resistor

Higher temperature 

Network resistor

P11 P33

P29
P25

P31

P21

P23

P45

P37

P15

P15

RGTseries P17
・Wide temperature operation (175°C)　
・High precision : ±0.1%、±10ppm/°C

・High voltage operation(1000V)
・High precision: ±0.1%, ±25ppm/℃

RGV series P19

High voltage
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RL series
・Long side &  short side 
   terminal
・Power ratings : ~2W
・Sizes : ~7520/ 3264

Thin film resistors are highly reliable and stable over long periods of time.  The diagrams below show  the  matrix of  Susumu's 
thin film resistors based on tolerance with TCR , and tolerance with power ratings. 
The high power resistors are offered in two different terminal configurations; PRG series -long side terminal and 
HRG series - short side terminal, to meet your need for miniaturization using same power. 

■ Thin film resistor map by performance

The diagram below illustrates how we expanded our current sensing chip resistors in order to meet the need for 
miniaturization and high power ratings.
We also offer 4 terminal current sensor isolating voltage terminals, making it easier to mount on the board.
We will continue to expand current sensing chip resistor series corresponding the needs of the market.

■ Current sensing chip resistors' relation map

・Long side & short side
   terminal
・Power ratings : ~10W
・Sizes : ~15075

KRL series

・Separate voltage terminal
・Power ratings : ~5W
・Sizes : 11050

KRL series (4terminal)

Miniaturiz
atio

n

Higher p
ower

Ea
sy

 M
ou

nt
in

g

Temperature coefficient 
of resistance
(ppm/°C)

Resistance tolerance(％)

±0.5 ±0.1 ±0.05 ±0.02 ±0.01

±5

±10

±25

±50

Power ratings
(W)

Resistance tolerance(％)

2

1.5

1/2

1

1/4

±0.5 ±0.1 ±0.05

PRG

HRG

RG

MRG

3±1

±2

URG

RS
NRG

RG

RGA

P53

P49,51

P57,58

Resistance tolerance(％)

6

10

5

4

3

2

1

1.5

1/2

±5 ±2 ±1

KRL（long side terminal）

KRL（short side terminal）
KRL（4terminal）

Power ratings
(W)
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E series resistance values
series Values
E-6 1.0 1.5 2.2 3.3 4.7 6.8
E-12 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2

E-24
1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.2 2.4 2.7 3.0 3.3 3.6 3.9
4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1

E-96

1.00 1.02 1.05 1.07 1.10 1.13 1.15 1.18 1.21 1.24 1.27 1.30 1.33 1.37 1.40
1.43 1.47 1.50 1.54 1.58 1.62 1.65 1.69 1.74 1.78 1.82 1.87 1.91 1.96 2.00
2.05 2.10 2.15 2.21 2.26 2.32 2.37 2.43 2.49 2.55 2.61 2.67 2.74 2.80 2.87
2.94 3.01 3.09 3.16 3.24 3.32 3.40 3.48 3.57 3.65 3.74 3.83 3.92 4.02 4.12
4.22 4.32 4.42 4.53 4.64 4.75 4.87 4.99 5.11 5.23 5.36 5.49 5.62 5.76 5.90
6.04 6.19 6.34 6.49 6.65 6.81 6.98 7.15 7.32 7.50 7.68 7.87 8.06 8.25 8.45
8.66 8.87 9.09 9.31 9.53 9.76

code    E96 value     code     E96 value     code     E96 value     code    E96 value     code     E96 value     code     E96 value     code    E96 value     code    E96 value code     power
01 100* 13 133 25 178 37 237 49 316 61 422 73 562 85 750* A 100

02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768 H 101

03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787 C 102

04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806 D 103

05 110* 17 147 29 196 41 261 53 348 65 464 77 619 89 825 E 104

06 113 18 150* 30 200* 42 267 54 357 66 475 78 634 90 845 F 105

07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953 R 10-1

12 130* 24 174 36 232 48 309 60 412 72 549 84 732 96 976 S 10-2

code for 
power of 10

* The resistance value duplicated in E24 series and in E96 series shall be manufactured in E24 series only.

(1) A manufacturing date code: Refer to JIS C 5201-1.
(2) Three digits of number shall be marked on the protective coating. In this case, the three digits of code number shall 
      be added at the end of type designation.
(Example) 4.99KΩ = 499 × 101 Marking: 68H

Type designation: RR0816P-4991-D-68H

(IEC designated series of resistance values)

Three-letter codes for resistance value (Codes for Marking in E96 series)
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E series resistance values
series Values
E-6 1.0 1.5 2.2 3.3 4.7 6.8
E-12 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2

E-24
1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.2 2.4 2.7 3.0 3.3 3.6 3.9
4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1

E-96

1.00 1.02 1.05 1.07 1.10 1.13 1.15 1.18 1.21 1.24 1.27 1.30 1.33 1.37 1.40
1.43 1.47 1.50 1.54 1.58 1.62 1.65 1.69 1.74 1.78 1.82 1.87 1.91 1.96 2.00
2.05 2.10 2.15 2.21 2.26 2.32 2.37 2.43 2.49 2.55 2.61 2.67 2.74 2.80 2.87
2.94 3.01 3.09 3.16 3.24 3.32 3.40 3.48 3.57 3.65 3.74 3.83 3.92 4.02 4.12
4.22 4.32 4.42 4.53 4.64 4.75 4.87 4.99 5.11 5.23 5.36 5.49 5.62 5.76 5.90
6.04 6.19 6.34 6.49 6.65 6.81 6.98 7.15 7.32 7.50 7.68 7.87 8.06 8.25 8.45
8.66 8.87 9.09 9.31 9.53 9.76

code    E96 value     code     E96 value     code     E96 value     code    E96 value     code     E96 value     code     E96 value     code    E96 value     code    E96 value code     power
01 100* 13 133 25 178 37 237 49 316 61 422 73 562 85 750* A 100

02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768 H 101

03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787 C 102

04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806 D 103

05 110* 17 147 29 196 41 261 53 348 65 464 77 619 89 825 E 104

06 113 18 150* 30 200* 42 267 54 357 66 475 78 634 90 845 F 105

07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953 R 10-1

12 130* 24 174 36 232 48 309 60 412 72 549 84 732 96 976 S 10-2

code for 
power of 10

* The resistance value duplicated in E24 series and in E96 series shall be manufactured in E24 series only.

(1) A manufacturing date code: Refer to JIS C 5201-1.
(2) Three digits of number shall be marked on the protective coating. In this case, the three digits of code number shall 
      be added at the end of type designation.
(Example) 4.99KΩ = 499 × 101 Marking: 68H

Type designation: RR0816P-4991-D-68H

(IEC designated series of resistance values)

Three-letter codes for resistance value (Codes for Marking in E96 series)

Disclaimer and handling care of our products

3. When you incorporate our products in your design, please
utilize them within their specified operating conditions such
as rated power and recommended operating temperature. We
cannot guarantee our products and cannot take responsibility
for the failure of our products if they are used under improper
conditions or outside of the parameters of our specified
conditions.

4. No part of this publication may be reproduced by any means
without the permission of Susumu Co. ltd.

Disclaimer

＜ Consideration during mounting ＞ ＜ Operating environment; condition＞

Handling and care

⑴ Before, during and after mounting, take care not to damage the
protective coating of the products. Damage to the protective
coating may result in weakening the humidity tolerance.

⑵When using a soldering iron, the heat should be applied to
the land pattern not directly to the component. The tip of
the soldering iron should not touch the resistors directly. In
addition, when the tip of the soldering iron is hot, please do
soldering as quick as possible(Below 350℃ within 3 seconds).

⑶ Flux residue can cause corrosion and electro-migration resulting
in the deterioration of humidity tolerance. If you utilize highly
activated flux, such as flux containing chlorine, please consult
with us prior to usage.

⑷ Ionized foreign material contamination or residue can also cause
corrosion and electro-migration resulting in the deterioration
of humidity tolerance. Do not touch the components with bare
hands prior to or after mounting.

⑸ If the soldering operation takes place at very high temperatures
and for a prolonged period of time, the terminal may dissolve
into the solder.

1. The contents of this catalogue are only for reference purposes
and its contents may be changed without prior notification.
Official specifications will be submitted to each customer. For
ordering, please contact our sales representatives

2. The products listed in this catalogue are for general purpose
electronic equipment. Please consult with us if you require
specific qualities or reliability as in nuclear or aerospace
applications.

⑴ If these components are utilized for unusual conditions, the
reliability and characteristics should be verified in advance.
Such conditions include:

⑵Usage under high temperatures and high humidity

⑶Use our products under the rated power when the pulse
current or voltage is applied. The peak voltage of the pulse
should remain under the rated voltage.

①Exposure of the component to water, salt water, oils, acids,
alkaline, or solvents

②Exposure of the component to direct sunlight, outdoor weather
conditions, or heavy dust

③Exposure to frost

Possible exposure to corrosive air or gas such as a marine
atmosphere, HCl, Cl2, H2S, NH3, SO2, and NOx.

④

①When components are used under high temperature conditions,
assess the potential temperatures surrounding the components
considering the other heat-producing neighboring components, and
regulate your power usage following the specified derating curve.

② If the components are used under high humidity conditions
or at temperatures below the dew point, the products can
experience positive resistance drift or even an open circuit.

Coating, sealing and embedding with resin or polymer
When mounted components are coated ,sealed with resin or 
polymer, or embedded into resin or polymer, the resin/polymer 
selection must consider heat tolerance, humidity tolerance, 
mechanical properties, and chemical or ion compositions.
Certain resin materials may cause resistance drift during the 
curing process. Please get in touch with us in advance if you are 
using resin.

⑹

When resistors are stored under sealed conditions with oxy-
gen-depleting packing material, it is rare, but depending on the 
environment, the gas generated by the oxygen-depleting chemical 
may cause resistance change.

< Storage >
⑴Storage condition

10
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Thin film surface mount resistors
Metal thin film chip resistors

(the highest reliability and precision)

Metal thin firm chip resistors
(the highest precision)

Metal thin film chip resistors
(wide temperature range)

Metal thin film chip resistors
(high voltage operation)

Non-magnetic metal thin film chip 
resistors

Audio thin film chip resistors
(high precision)

High power thin film chip resistors
(long side terminal)

High power thin film chip resistors
(short side terminal)

Anti-surge thin film chip resistors

High temperature thin film chip resistors

Metal thin film chip resistors
(precision)

Metal thin film trimmable chip resistors

Metal thin film chip resistor networks

High temperature metal thin film 
resistor networks

URG series

RG series

RGT series

RGV series

NRG series

RS series

PRG series

HRG series

MRG series

RGA series

RR series

RT series

RM series

RMA series

12
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Metal thin film chip resistors
(the highest reliability and precision)
■URG series

◆Part numbering system

◆Electrical Specification

・
・
・
・

・
・

The tightest resistance tolerance: +/-0.01%
The smallest temperature coefficient of resistance: ±1ppm/℃
Long term stability with inorganic passivation
Thin film structure enabling low noise and anti-sulfur

Industrial measurement instrumentaion, electrical scales
High precision sensors, medical electronics

Packaging quantity: T1(1,000pcs),
T05(500pcs), T01(100pcs) 

Resistance tolerance

Series code

Size: URG1608, URG2012, 
         URG3216, URG5025, URG6432

Nominal resistance value (E-24: 3 digit, E-96: 4 digit, 
URG3216, URG5025, URG6432: all 4 digit)Temperature coefficient of resistance

Applications

Features

E24, E96

±1（K）

±2（L）

±1（K）

±２（L）

±1（K）

±２（L）

±1（K）

±２（L）

±1（K）

±２（L）

Temperature 
coefficient 

of resistance

*1

*2

Resistance range(Ω) Resistance tolerancePower
ratings

Type Maximum
voltage

Resistance
value series

-55℃ ̃ 

155℃

*Contact us for requirements not listed in above table.

T1

T05

T01

Operating
temperature

Packaging
quantity

1/16W

1/10W

1/4W

1/2W

3/4W

100≦R≦7.5k

100≦R≦36k

100≦R≦68k

100≦R≦150k

100≦R≦200k

100V

150V

200V

300V

300V

±0.01% (L) ±0.02% (P) ±0.05% (W) ±0.1% (B) ±0.5% (D)

URG1608

URG2012

URG3216

URG5025

URG6432

*1: Applicable  TCR K (±1.0) at temperature range  25℃～65℃
     Applicable  TCR K (±1.5) at temperature range  -20℃～25℃, 65℃̃125℃

*2: Applicable  TCR L at temperature range  -20℃～125℃

URG  2012   L - 102 - L - T1

AEC-Q200 Compliant

250 ≦R ≦7.5K

250 ≦R ≦36K

250 ≦R ≦68K

250 ≦R ≦100K

250 ≦R ≦100K

*1

*2

*1

*2

*1

*2

*1

*2
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◆Reliability specification
StandardTest items Condition (test methods (MIL-PRF-55342/JIS C5201-1)

Short time overload

Life (biased)

High temperature high humidity

Temperature shock

High temperature exposure

Resistance to soldering heat

◆Dimensions

URG1608

URG2012

URG3216

URG5025

URG6432

0603

0805

1206

2010

2512

Type

1.60±0.20

2.00±0.20

3.20±0.20

5.00±0.20

6.40＋0.20/－0.40

Size
(inch) L

0.80＋0.25/－0.20

1.25＋0.25/－0.20

1.60±0.25

2.50±0.25

3.20±0.25

W

0.30±0.20

0.40±0.20

0.50±0.25

0.60±0.25

0.75±0.25

a

0.40＋0.15/－0.10

0.40＋0.15/－0.10

0.40＋0.15/－0.10

0.45±0.10

0.45±0.20

t

（unit：mm）

±（0.02％+0.01Ω）

±（0.02％+0.01Ω）(R≧250Ω)

±（0.05％+0.01Ω）(R＜250Ω)

±（0.05％+0.01Ω）

±（0.02％+0.01Ω）

±（0.05％+0.01Ω）

±（0.0１％+0.01Ω）

2.5 x rated voltage,   5seconds

70℃, rated voltage,   90min on 30min off,  2000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 1000hours

-65℃ (15min) ～ 150℃ (15min) 100cycles

155℃, no bias, 1000hours

235±5℃, 30 seconds (reflow),  (by MIL-PRF-55342)

*1

*1

*1 Rated voltage is given by E=   R x P
E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

L

W

t

aa b

0.30±0.20

0.40±0.20

0.50±0.20

0.60±0.25

0.80±0.20

b
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)

Test duration(h)

500
400
300
200
100
0

-100
-200
-300
-400
-500

URG3216
THB 85 ℃, 85 %, n = 20

10　　　　　　　　　　  100　　　　　　　　　　 1000　　　　　　　　　10000

250Ω 1kΩ 68kΩ

R
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ta
nc
e 
dr
ift
 (p
pm
)

Number of cycles

200

150

100

50

0

-50

-100

-150

-200

URG2012,　n = 10
Thermal Shock_-65℃ to +150℃

10　　　　　　　　　　  10　　　　　　　　　　　 100　　　　　　　　　　1000

250Ω 1kΩ 68kΩ

R
es
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ta
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e 
dr
ift
 (p
pm
)

Number of cycles

200

150

100

50

0

-50

-100

-150

-200

URG3216, n = 10
Thermal Shock_ -65℃ to +150℃

250Ω 1kΩ 68kΩ

10　　　　　　　　　　  10　　　　　　　　　　　 100　　　　　　　　　　1000

R
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dr
ift
 (p
pm
)

Test duration(h)

500
400
300
200
100
0

-100
-200
-300
-400
-500

URG2012
THB 85 ℃, 85 %, n = 20

250Ω
20kΩ

1kΩ
32kΩ

10kΩ

10　　　　　　　　　　  100　　　　　　　　　　 1000　　　　　　　　　10000
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dr
ift
 (p
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)

Test duration(h)

500
400
300
200
100
0

-100
-200
-300
-400
-500

URG2012, n = 20
High Temperature Exposure,155℃

250Ω 1kΩ 32kΩ

10　　　　　　　　　　  100　　　　　　　　　　 1000　　　　　　　　　10000

R
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ta
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e 
dr
ift
 (p
pm
)

Test duration(h)

500
400
300
200
100
0

-100
-200
-300
-400
-500

URG3216, n = 20
High Temperature Exposure,155℃

250Ω 1kΩ 68kΩ

10　　　　　　　　　　  100　　　　　　　　　　 1000　　　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift
 (p
pm
)

Test duration(h)

 

1000
800
600
400
200
0

-200
-400
-600
-800
-1000

URG2012
LL70℃_0.25W, n = 20

250Ω
20kΩ

1kΩ
32kΩ

10kΩ

10　　　　　　　　　　  100　　　　　　　　　　 1000　　　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift
 (p
pm
)

Test duration(h)

1000
800
600
400
200
0

-200
-400
-600
-800
-1000

URG3216
LL70℃_0.25W, n = 20

250Ω 1kΩ 68kΩ

110　　　　　　　　　　  100　　　　　　　　　　 1000　　　　　　　　　10000

◆Reliability test data

○Biased  life test

○High temperature high humidity (biased)

○Temperature shock

○High temperature exposure

Metal thin film chip resistors
(the highest reliability and precision)
■URG series
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R
es
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ta
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e 
dr
ift
 (p
pm
)

1000

800

600

400

200

0

-200

-400

-600

-800

-1000

No.1
No.2
No.3
No.4
No.5
No.6
No.7
No.8
No.9
No.10

Variation of resistance with temperature
URG2012-32kΩ

Ambient temperature (℃)
-75 　-50　 -25 　  0　   25　   50　  75　 100  125   150　 175
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)
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-200
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No.8
No.9
No.10

Variation of resistance with temperature
URG2012-1kΩ

Ambient temperature (℃)
-75 　-50　 -25 　  0　   25　   50　  75　 100  125   150　 175
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e 
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)

1000
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400
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-200

-400

-600

-800

-1000

No.1
No.2
No.3
No.4
No.5
No.6
No.7
No.8
No.9
No.10

Variation of resistance with temperature
URG3216-1kΩ

Ambient temperature (℃)
-75 　-50　 -25 　  0　   25　   50　  75　 100  125   150　 175
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)
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-200
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-600

-800

-1000

No.1
No.2
No.3
No.4
No.5
No.6
No.7
No.8
No.9
No.10

Variation of resistance with temperature
URG3216-68kΩ

Ambient temperature (℃)
-75 　-50　 -25 　  0　   25　   50　  75　 100  125   150　 175

±2ppm / ℃
±5ppm / ℃

±2ppm / ℃
±5ppm / ℃

±2ppm / ℃
±5ppm / ℃

±2ppm / ℃
±5ppm / ℃

◆Derating Curve

○URG2012

○URG3216

◆Temperature coefficient of Resistance

-55　　　　    0　　　　　50　70　　100　　　　　155
Ambient temperature (℃)

100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)
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AEC-Q200 Compliant

◆Part numbering system

◆Dimensions

RG  1608   N - 102 - B - T5
Packaging quantity:

T5(5,000pcs), T10(10,000pcs)

Resistance tolerance

Series code

Size: RG0603, RG1005, RG1608, RG2012, RG3216

Nominal resistance value 
(E-24: 3 digit, E-96: 4 digit, RG3216: all 4 digit)

Temperature coefficient of resistance

L

W

t

a

b

Metal thin film chip resistors
(the highest precision)
■RG series

・
・
・
・

・
・
・

Long term stability with inorganic passivation
Less than ±0.1% drift after 10000 hours of reliability test
High precision resistance tolerance: ±0.05%, very small TCR: ±5ppm/℃
Thin film structure enabling low noise and anti-sulfur

Automotive electronics
Industrial measurement instrumentation, industrial machines
Various sensors, medical electronics

Applications

Features

RG0603

RG1005

RG1608

RG2012

RG3216

Type

0201

0402

0603

0805

1206

0.60±0.05

1.0±0.05

1.60±0.20

2.00±0.20

3.20±0.20

Size
(inch) L

0.30±0.05

0.50±0.05

0.80±0.20

1.25±0.20

1.60±0.20

W

0.13±0.05

0.20±0.10

0.30±0.20

0.40±0.20

0.50±0.25

a

0.15±0.05

0.25±0.05

0.30±0.20

0.40±0.20

0.50±0.20

0.23±0.03

0.35±0.05

0.40±0.10

0.40±0.10

0.40±0.10

（unit：mm）

b t

◆Electrical Specification

Type
Power ratings Resistance range（Ω） Resistance tolerance（%）

Temperature
coefficient 

of resistance

Low Regular High (ppm/°C） ±0.05% (W) ±0.1% (B) ±0.5%(D)
Maximum

voltage
Resistance 
value series

Operating
temperature

Pakaging
quantity

RG0603

RG１００５

RG１６０８

RG２０１２

RG３２１６

30V

75V

100V

150V

200V

E-24, E-96

±10（N）

±25（P）

±50（Q）

±100（R）

±5（V）

±10（N）

±25（P）

±100（R）

±5（V）

±10（N）

±25（P）

±50（Q）

±5（V）

±10（N）

±25（P）

±50（Q）

±5（V）

±10（N）

±25（P）

±50（Q）

-55℃ ̃ 155℃

T5,T10
*Products with 0.5%
tolerance are only
packed with T10.

T5

1/20W

1/32W

1/16W

1/10W

1/8W

1/16W

1/16W

1/10W

1/8W

1/4W

ー

1/8W

1/6W

1/4W

ー

47≦R≦2.7M

47≦R≦5.1M

10≦R＜47

10≦R＜47

10≦R＜47

10≦R＜47

ー

ー

47≦R≦475k

ー

ー

100≦R＜3k

47≦R≦100k

47≦R≦150k

ー

100≦R＜5.1k

47≦R≦274k

ー

100≦R＜10.2k

47≦R≦475k

ー

100≦R≦33.2k

47≦R≦1M

ー

47≦R≦274k 47≦R≦1M

T10ー

100≦R≦22k

47≦R≦56k

10≦R＜47
ー
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◆Reliability specification

◆10000 hour reliability test data

◆Derating Curve

◆Maximum pulse power limit

○Biased  life test ○High temperature high humidity (biased)

○Temperature shock ○High temperature exposure

Test Items Condition (test methods) ≦47Ω ≧47Ω ≦47Ω ≧47Ω ≦47Ω ≧47Ω Low

Low Regular High Typical

Short time overload

Life (biased)

High temperature 
high humidity

Temperature shock

High temperature 
exposure
Resistance to 
soldering heat

2.5 x rated voltage,   5 seconds

85℃, rated voltage,  90min on 30min off, 1000hours

85℃, 85%RH, 1/10 of rated power,

90min on 30min off, 1000hours

-55℃ (30min)～125℃ (30min) 1000cycles

155℃, no bias, 1000hours

260±5℃,  10 seconds (reflow)

±（0.05%+0.01Ω)

±（0.25%+0.05Ω)

±（0.25%+0.05Ω)

±（0.25%+0.05Ω)

±（0.25%+0.05Ω)

±（0.05%+0.01Ω)

±（0.05%+0.01Ω)

±（0.1%+0.01Ω)

±（0.1%+0.01Ω)

±（0.1%+0.01Ω)

±（0.1%+0.01Ω)

±（0.05%+0.01Ω)

±（0.05%+0.01Ω)

±（0.5%+0.05Ω)

±（0.5%+0.05Ω)

±（0.25%+0.05Ω)

±（0.25%+0.05Ω)

±（0.05%+0.01Ω)

±（0.05%+0.01Ω)

±（0.25%+0.05Ω)

±（0.25%+0.05Ω)

±（0.1%+0.01Ω)

±（0.1%+0.01Ω)

±（0.05%+0.01Ω)

ー

ー

ー

ー

ー

ー

±（0.05%+0.01Ω)

±（0.5%+0.01Ω)

±（0.5%+0.01Ω)

±（0.1%+0.01Ω)

±（0.1%+0.01Ω)

±（0.05%+0.01Ω)

10
－0.50
－0.40
－0.30
－0.20
－0.10
0.00
0.10
0.20
0.30
0.40
0.50

100 1000 3000 10000
Test duration(h)

High temoperature life test (85℃) 

R
es
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e 
dr
ift（
%
）

1kΩ
10kΩ
56kΩ

100kΩ
330kΩ

1kΩ
10kΩ
56kΩ

100kΩ
330kΩ

  

10
－0.50
－0.40
－0.30
－0.20
－0.10
0.00
0.10
0.20
0.30
0.40
0.50

100 1000 3000 10000
Test duration(h)

High temperature high humidity bias (THB 85℃ 85％）

R
es
is
ta
nc
e 
dr
ift（
%
）

100kΩ
56kΩ

 
  

10
－0.50
－0.40
－0.30
－0.20
－0.10
0.00
0.10
0.20
0.30
0.40
0.50

100 1000 10000
Number of cycles

Temperature shock

R
es
is
ta
nc
e 
dr
ift（
%
）

1kΩ
10kΩ
56kΩ

100kΩ
330kΩ

10
－0.50
－0.40
－0.30
－0.20
－0.10
0.00
0.10
0.20
0.30
0.40
0.50

100 1000 3000 10000

High temperature exposure(155℃)

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

Voltage pulse is applied to the test samples mounted 
on the test board.
After each pulse, resistance drift is measured. Pulse 
voltage is increased until the drift exceeds +/-0.5%. 
The power at that voltage is defined as the
maximum pulse power.

Test procedure
100

10

1

0.1
0.0001 0.001 0.01 0.1 1 10

M
ax
im
um
 p
ul
se
 

po
w
er
 li
m
it（
W
）

Pulse duration (seconds)

1005 type
1608 type
2012 type
3216 type

*1

*1

*1 Rated voltage is given by E=   R x P      E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

RG1608series
Temperature85℃
Rated voltage 90 min. on/30min. off
Rated power=0.1W
n=100

 Sample    :
Test 
conditions:

RG1608series
-55℃（30min）→room temp（. 3min）→
＋125℃（30min）→room temp（. 3min）
n=50

 Sample    :
Test 
conditions:

RG1608series
Temperature85℃ Humidity85％RH
1/10 rated power 90min.on/30min. off
Rated power=0.1W
n=100

Sample    :
Test 
conditions:

RG1608series
Temperature155℃
n=100

 Sample    :
Test 
conditions:

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

Ambient temperature (℃)

100

50

0
0 07 58 15550-55 100

High power application
Regular power application
High precision

±(0.01%)

±(0.01%)

±(0.05%)

±(0.01%)

±(0.01%)

±(0.01%)
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Packaging quantity :
T5(5,000pcs) T10(10,000pcs)Series code

Size: RGT1005, RGT1608, RGT2012, RGT3216
Nominal resistance value 

 (E-24: 3 digit, E-96: 4 digit, RGT3216 : all 4 digit)Temperature coefficient of resistance

RGT  2012   N - 105 - B - T5

RGT1005

RGT1608

RGT2012

RGT3216

1.00+0.1/-0.05

1.60±0.20

2.00±0.20

3.20±0.20

L W

0.25±0.05

0.30±0.20

0.40±0.20

0.50±0.20

a t

（unit：mm）

ｂ

a

b

0.20±0.10

0.30±0.20

0.40±0.20

0.50±0.25

Resistance tolerance

AEC-Q200 Compliant

Metal thin film chip resistors
(wide temperature range)
■RGT series

Wide temperature operation (Upper category temperature :175°C）
Long term stability with inorganic passivation
Resistance tolerance : ±0.1% , TCR : ±10ppm/°C
Thin film structure enabling low noise and anti-sulfur

Automotive electronics
Industrial measurement instrumentation, industrial machines
Wide temperature operation machines

Applications

Features

◆Part numbering system

◆Electrical Specification

◆Dimensions
Type

・
・
・
・

・
・
・

0402

0603

0805

1206

Size
(inch)

0.50±0.05

0.80+0.25/-0.20

1.25+0.25/-0.20

1.60±0.25

0.35±0.05

0.40+0.15/-0.10

0.40+0.15/-0.10

0.40+0.15/0.10

Temperature 
coefficient

 of resistance
Resistance range(Ω)

 Resistance tolerancePower
ratings

Maximum
voltage

Resistance
value series

Operating
temperature

Packaging
quantity

±0.1%（B） ±0.5%（D）（ppm/℃）

Type

E-24, E-96

±10（N)

±25（P)

±10（N)

±25（P)

±10（N）

±25（P）

±10（N）

±25（P）

-55℃～175℃

T5

1/32W

1/16W

1/10W

1/8W

50V

100V

150V

200V

RGT1005

RGT1608

RGT2012

RGT3216

47≦R≦100k

47≦R≦150k

47≦R≦270k

47≦R≦1M

47≦R≦470k

47≦R≦2.7M

47≦R≦1M

47≦R≦5.1M

T5
T10*1

*1：Resistance tolerance ± 0.5% (D) of RGT1005 is available only at T10
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Test items Condition( IEC60115-1/JIS C5201-1)

Short time overload

Life (biased)

High temperature high humidity

Temperature shock

※1

R
es
is
ta
nc
e 
dr
ift
 (%
) 

Test duration (h)

0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

1　　　　　 　  　  　    10　　　　　　　 　      100　　　　　   　　  　1000

R
es
is
ta
nc
e 
dr
ift
 (%
) 

Test duration (h)

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

1　　　 　 　  　　　  10　　　  　　　　  　   100　　　　      　　1000

◆Reliability test data

○Biased life test

2.5 x rated voltage,   5 seconds

125℃, rated voltage  , 90min. ON/ 30min. OFF,  1000hours

85℃、 85％RH, 1/10 of rated power, 90min. ON/ 30min. OFF, 1000hours

-55℃ (30min)～ 125℃(30min)  1000 cycles

175℃, no baias, not mounted, 1000h

260±5℃, 10seconds (reflow)

○High temperature exposure

RGT1608-680Ω

RGT1608-100kΩ

RGT1608-10kΩ RGT1608-680Ω

RGT1608-100kΩ

RGT1608-10kΩ

※1

◆Reliability specification

◆Derating Curve

*1 Rated voltage is given by E=   R x P      E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

Standard

±(0.05%+0.01Ω)

±(0.25%+0.05Ω)

±(0.25%+0.05Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.05%+0.01Ω)Resistance to soldering heat

High temperature exposure

-55
Ambient temperature (℃)

100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

0 50 100 150 175125
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■RGV series

・High voltage operation is possible because the limiting element voltage is high.
  (RGV3225  1000V)
・Long term stability with inorganic passivation.
・Resistance tolerance : ±0.1% , TCR : ±25 ppm/℃
・Thin film structure enabling low noise and anti-sulfur

・Automotive electronics
・Industrial measurement instrumentation, Industrial machines.
・High voltage circuit and equipment.

T1(1,000pcs)　T5(5,000pcs)Series code

Size：RGV1608, RGV2012, RGV3216, RGV3225

Nominal resistance value(all 4 digit)Temperature coefficient of resistance

E-24, E-96±5（V）

±25(P)

±50(Q)

Power
ratings

Type

-55℃～155℃

1/4W

1/10W

1/8W

700V

200V

 

300V

±0.1%（B） ±0.5%（D）（ppm/℃）

RGV3216

RGV  3216   P - 2004 - B - T5

2MΩ

RGV1608

RGV2012

RGV3216

RGV3225

Type

1.60±0.20

2.00±0.20

3.20±0.20

3.20±0.20

L

0.80±0.20

1.25±0.20

1.60±0.25

2.50±0.25

W

0.30±0.20

0.40±0.20

0.50±0.20

0.50±0.20

a

0.40+0.15/-0.10

0.40+0.15/-0.10

0.40+0.15/-0.1

0.40+0.15/-0.1

t

（unit：mm）

ｂ

a

b

0.30±0.20

0.40±0.20

0.50±0.25

0.50±0.25

Resistance tolerance

T1
T5

Metal thin film chip resistors
(high voltage operation)

Applications

Features
AEC-Q200 Compliant

◆Part numbering system

◆Electrical Specification
Temperature 

coefficient
 of resistance

Resistance range(Ω)
 Resistance tolerance Maximum

voltage
Resistance
value series

Operating
temperature

Packaging
quantity

◆Dimensions

Size
（inch）

0603

0805

1206

1210

RGV3225

RGV1608

RGV2012

120KΩ≦R≦4.3MΩ

100KΩ≦R≦1MΩ

 

100KΩ≦R≦2MΩ

±25(P)

±50(Q)

±25(P)

±50(Q)

±25(P)

±50(Q)

1/3W 1000V

120KΩ≦R≦3MΩ
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◆Reliability specification

Life (Biased)

High temperature high humidity

Temperature shock

High temperature exposure

Resistance to soldering heat

85℃, rated voltage  , 90min. ON/ 30min. OFF,  1000hours

85℃、 85％RH, 1/10 of rated power, 90min. ON/ 30min. OFF, 1000hours

-55℃ (30min) ～ 125℃(30min)  1000 cycles

155℃, no bias, not mounted, 1000h

260±5℃, 10seconds (reflow)

±(0.05%+0.05Ω)

±(0.1%+0.05Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.05%+0.01Ω)

※1

*1 Rated voltage is given by E=   R x P      E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

Condition( IEC60115-1/JIS C5201-1)Test items Standard

◆Derating Curve

-55
Ambient temperature (℃)

100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

0 50 100 15585
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◆Part numbering system

◆Electrical Specification

◆Dimensions

Type
Resistance range(Ω) Resistance tolerance

±0.05% (W) ±0.1%(B) ±0.5%(D)

NRG  2012   N - 104 - W - T1
Packaging quantity:

T5(5,000pcs) T10(10,000pcs)

Resistance tolerance

Series code

Size: NRG1005,NRG1608, NRG2012, NRG3216

Nominal resistance value 
 (E-24: 3 digit, E-96: 4 digit, NRG3216: all 4 digit)

Temperature coefficient of resistance

Power
ratings

Non-magnetic metal thin film chip 
resistors
■NRG series

・
・
・
・

・
・

Thin film chip resistors using non-magnetic materials
Long term stability with inorganic passivation
High precision resistance tolerance: ±0.05%, very small TCR: ±5ppm/°C
Thin film structure enabling low noise and anti-sulfur

Medical electronics, industrial measurement instrumentation
equipment/devices under magnetic field

Applications

Features

Temperature 
coefficient 

of resistance

(ppm/°C)

Maximum
voltage

Resistance
value series

Operating
temperature

Packaging
quantity

L

W

t

aa

NRG1005

NRG1608

NRG2012

NRG3216

形　名

1.00±0.05

1.60±0.20

2.00±0.20

3.20±0.20

L

0.50±0.05

0.80＋0.25/－0.20

1.25＋0.25/－0.20

1.60±0.25

W

0.20±0.10

0.30±0.20

0.40±0.20

0.50±0.25

a

0.35±0.05

0.40＋0.15/－0.10

0.40＋0.15/－0.10

0.40＋0.15/－0.10

t

（unit：mm）

0.25±0.05

0.30±0.20

0.40±0.20

0.50±0.20

b

b

Type Size
(inch)

0402

0603

0805

1206

NRG1005

NRG1608

NRG2012

NRG3216

1/16W

1/10W

1/8W

1/4W

75V

100V

150V

200V

47≦R≦360k

10≦R＜47

10≦R＜47

10≦R＜47

47≦R≦270k

ー

47≦R≦475k

ー

ー

47≦R≦1M

100≦R＜5.1k

47≦R≦270k

47≦R≦332k

ー

100≦R＜10.2k

47≦R≦475k

ー

100≦R＜33.2k

47≦R≦1M

47≦R≦1M

ー

E-24,E-96 -55℃ ̃155℃

T5

T5

T10*1

100≦R≦3k±5（V）

±10（N）

±25（P）

±100（R）

±5（V）

±10（N）

±25（P）

±50（Q）

±5（V）

±10（N）

±25（P）

±50（Q）

±5（V）

±10（N）

±25（P）

±50（Q）

ー

ー 10≦R≦47

47≦R≦100k

47≦R≦150k

*1：Resistance tolerance ± 0.5% (D) of NRG1005 is available only at T10
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R
es
is
ta
nc
e 
dr
ift（
%
）

1.00
0.80
0.60
0.40
0.20
0.00
-0.20
-0.40
-0.60
-0.80
-1.00

Number of cycles
1　　　　　　　　 　 10　　　　　　　　　100　　　　　　　　1000

R
es
is
ta
nc
e 
dr
ift（
%
）

1.00
0.80
0.60
0.40
0.20
0.00
-0.20
-0.40
-0.60
-0.80
-1.00

Test duration(h)
10　　　　　　　　 100　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

1.00
0.80
0.60
0.40
0.20
0.00
-0.20
-0.40
-0.60
-0.80
-1.00

Test duration(h)
10　　　　　　　　 100　　　　　　　1000　　　　　　　10000

◆Reliability test data

◆Derating Curve

○Biased  life test

○High temperature high humidity (biased)

○Temperature shock

◆Reliability specification
StandardTest items Condition (test methods (MIL-PRF-55342/JIS C5201-1)

Short time overload

Life (biased)

High temperature high humidity

Temperature shock

High temperature exposure

Resistance to soldering heat

2.5 x rated voltage,   5seconds

70℃, rated voltage,   90min on 30min off,  1000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 1000hours

-55℃ (30min) ～125℃ (30min) 1000 cycles

155℃, no bias, 1000hours

260±5℃, 10 seconds (reflow)

±(0.5%+0.01Ω)

±(0.5%+0.05Ω)

±(0.5%+0.01Ω)

±(0.5%+0.01Ω)

±(0.5%+0.01Ω)

±(0.05%+0.01Ω)

*1

*1

*1 Rated voltage is given by E=   R x P      E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

-55　　　　    0　　　　　50　70　　100　　　　　155
Ambient temperature (℃)

100

50

0R
at
io
 t
o 
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d 
po
w
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 (％
)
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Please contact our sales office 
for details.

Series code

Size
Packaging quantity:

T5(5,000pcs), T10(10,000pcs) 

Resistance toleranceNominal resistance value

Temperature coefficient of resistance

* please contact our sales office for details.

L

W

t

aa

bb

◆Part numbering system

◆Electrical Specification

◆Dimensions

RS  1005P - 102 - B - T10 - 3

■RS series

・
・
・

・
・
・

Improved low noise thin film character even further
Choice among the same resistance/size according to the user's sound preference 
Precision resistance tolerance: ±0.1%, very small TCR: ±25ppm/°C

High quality audio equipment
Automotive audio equipment
Mobile audio equipment , smartphones

Applications

Features

Type

1.00+0.10/-0.05 0.50±0.10 0.20±0.10 0.25±0.05 0.35±0.05

Size
(inch) L W a

（unit：mm）

b t

0402

Audio thin film chip resistors
(high precision)

AEC-Q200 Compliant

75V T5
T10

T5

Power ratings
Type Maximum

voltage

Resistance
value
series

-55℃ ̃ 155℃E-6

Operating
temperature

Packaging
quantity

1/32W 1/16W ±25（P）

Temperature 
coefficient 

of resistance

Resistance range(Ω)
Resistance tolerance

47≦R≦100K

±0.1%(B) ±0.5%(D)(ppm/°C)Low Regular

RS1005

RS2012 150V1/10W 1/8W ±25（P） 47≦R≦100K

RS1005

2.00±0.20 1.25+0.25/-0.20 0.40±0.20 0.40±0.20 0.40+0.15/-0.10０８０５RS2012
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◆Derating Curve 

-55
Ambient temperature (℃)

100

50

0R
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o 
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w
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)

0 50 100 15585
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◆Part numbering system

◆Electrical Specification

PRG  3216   P - 1001 - B - T5
Packaging quantity: T4(4,000pcs)

(PRG6432, PRG5025)
T5(5,000pcs)

(PRG3216)

Resistance tolerance

Series code

Size: PRG3216, PRG5025, PRG6432

Nominal resistance value (E-24, E-96: all 4 digit)
Temperature coefficient of resistance

E-24, E-96

±25（P）

±50（Q）

±25（P）

±50（Q）

±25（P）

±50（Q）

Resistance range(Ω)
Resistance tolerancePower

ratings
Packaging

quantityType
Maximum

voltage
Resistance
value series

-55℃ ̃ 155℃

T5

T4

Operating
temperature

1.0W

1.5W ̃ 2.0W

2.0W ̃ 3.0W

10≦R≦100k

2.5≦R≦100k

10≦R≦200k

2.5≦R≦200k

10≦R≦250k

2.5≦R≦250k

47≦R≦100k

47≦R≦200k

47≦R≦250k

150V

200V

400V

±0.1% (B)(ppm/°C) ±0.5% (D)

PRG3216

PRG5025

　　

PRG6432

AEC-Q200 Compliant■PRG series

・
・

・
・

・
・
・

Long side terminal enabling higher power capability
Significantly larger power handling capability than conventional same size resistors
Size: 3216 ~ 6432, power ratings: 0.5 ~ 3.0W, Resistance range: 2.5 ~ 250KΩ
Precision resistance tolerance: ±0.1%, very small TCR: ±25ppm/°C
Thin film structure enabling low noise and anti-sulfur

Automotive electronics
DC motor, inverters
Robotics,  Industrial control system

Applications

Features

Temperature 
coefficient 

of resistance

High power thin film chip resistors
(long side terminal)
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◆Dimensions

◆Reliability specification
Test items Condition (test methods (JIS C5201-1)

Life (biased)

High temperature high humidity

Temperature shock

High temperature exposure

Resistance to soldering heat

70℃, rated voltage,   90min on 30min off,  1000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 1000hours

-55℃ (30min) ̃ 125℃ (30min) 1000cycles

155℃, no bias, 1000hours

260±5℃, 10 seconds (reflow)

±（0.25％+0.05Ω）

±（0.25％+0.05Ω）

±（0.25％+0.05Ω）

±（0.25％+0.05Ω）

±（0.1％+0.01Ω）

±（0.1％+0.01Ω）

±（0.1％+0.01Ω）

±（0.1％+0.01Ω）

±（0.1％+0.01Ω）

±（0.05％+0.01Ω）

≦47Ω ≧47Ω

Standard

*1

*1 Rated voltage is given by E=   R x P
E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

PRG3216

PRG5025

PRG6432

Type

3.20＋0.40/-0.20

5.00±0.20

6.40＋0.20/-0.40

1206

2010

2512

1.60±0.20

2.50±0.20

3.20±0.20

0.45+0.15/-0.10

0.45+0.15/-0.10

0.45+0.15/-0.10

0.30±0.20

0.55±0.20

0.40±0.20

0.35±0.20

0.60±0.20

0.55±0.20

Size
(inch) LW t

（unit：mm）

a bL

W

t

bb

a a
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○Biased  life test

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

○High temperature high humidity (biased)

R
es
is
ta
nc
e 
dr
ift（
%
）

0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

Test duration(h)
10　　　　　　　　100　　　　　　 　 1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　100　　　　　　 　 1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　100　　　　　　 　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　100　　　　　　 　1000　　　　　　　10000

◆Reliability test data

■PRG series

High power thin film chip resistors
(long side terminal)
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◆Derating Curve

○Temperature shock

○PRG6432

○High temperature exposure

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10cycle　　　　100cycle　　　　　1000cycle　　　　10000cycle

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10cycle　　　　100cycle　　　　　1000cycle　　　　10000cycle

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　100　　　　　　 　 1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

Test duration(h)
10cycle　　　　100cycle　　　　　1000cycle　　　　10000cycle

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　100　　　　　　 　 1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

Test duration(h)
10　　　　　　　　100　　　　　　 　 1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10cycle　　　　100cycle　　　　　1000cycle　　　　10000cycle

R
es
is
ta
nc
e 
dr
ift（
%
）

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Test duration(h)
10　　　　　　　　100　　　　　　 　 1000　　　　　　　10000

○PRG3216
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・
・

・
・

・
・
・

Wider bottom  terminal enabling higher power capability (short side terminal)
Significantly larger power handling capability than existing same size resistors
Size: 3216, Power rating: 1.0W, Resistance range: 10 ~ 100KΩ
Precision resistance tolerance: ±0.1%, very small TCR: ±25ppm/°C
Thin film structure enabling low noise and anti-sulfur

Power source related devices
DC motors, inverters
Robotics,  Industrial control system

Applications

Features

◆Part numbering system

◆Electrical Specification

◆Dimensions

HRG  3216   P - 1001 - B - T5
Packaging quantity:

T1(1,000pcs), T5(5,000pcs)

Resistance tolerance

Series code

Size: HRG3216

Nominal resistance value (E-24, E-96: all 4 digit)Temperature coefficient of resistance

W

t

b b

L

aa

E-24, E-96200V
T1

T5

±25（P）

±50（Q）

Resistance range(Ω)
Resistance tolerancePower

ratings
Packaging

quantityType
Maximum

voltage
Resistance
value series

-55℃ ̃ 155℃

Operating
temperature

1.0W
47≦R≦100k

47≦R≦100k 10≦R≦100k

±0.1% (B) ±0.5% (D)(ppm/°C)

HRG3216

■HRG series

1206HRG3216

Type

3.20±0.20 1.60±0.20 0.45±0.100.50±0.25 1.10±0.20

Size
(inch) L W t

（unit：mm）

a b

Temperature 
coefficient 

of resistance

High power thin film chip resistors
(short side terminal)

AEC-Q200 Compliant
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◆Reliability test data

◆Derating Curve

○Biased  life test ○High temperature high humidity (biased)

○Temperature shock ○High temperature exposure

◆Reliability specification
Test items

Life (biased)

High temperature high humidity

Temperature shock

High temperature exposure

Resistance to soldering heat

70℃, rated voltage,   90min on 30min off,  1000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 1000hours

-55℃ (30min) ～ 125℃ (30min) 1000cycles

155℃, no bias, 1000hours

260±5℃, 10 seconds (reflow)

±（0.5％+0.05Ω）

±（0.25％+0.05Ω）

±（0.25％+0.05Ω）

±（0.25％+0.05Ω）

±（0.25％+0.05Ω）

±（0.25％+0.01Ω）

±（0.1％+0.01Ω）

±（0.1％+0.01Ω）

±（0.1％+0.01Ω）

±（0.1％+0.01Ω）

≦47Ω ≧47Ω

Standard
R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Load Life @ 70℃ at 
Rated Power 1.0W　n = 4

HRG3216：10kΩ

10　　　　　　　　　　  100　　　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Temperature Humidity Bias 
0.1W n = 25

HRG3216：10kΩ

10　　　　　　　　　　  100　　　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

Thermal Shock
-55℃ - +125℃ n = 25

HRG3216：10kΩ

10　　　　　　　　　　  100　　　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

0.12
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10
-0.12

High Temperature Exposure 
at 155℃ with no power n = 25

HRG3216：10kΩ

10　　　　　　　　　　  100　　　　　　　　　　1000　　　　　　　10000

*1

*1 Rated voltage is given by E=   R x P
E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

Condition (test methods (JIS C5201-1)
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◆Part numbering system

◆Dimensions

MRG  2012   N - 104 - D - T5
Packaging quantity: T5(5,000pcs)

(MRG2012, MRG3216)
T4(4,000pcs) (MRG5025)

Resistance tolerance

Series code

Size: MRG2012, MRG3216, MRG5025

Nominal resistance value
(E-24, E-96, MRG3216, MRG5025: all 4 digit)

Temperature coefficient of resistance

E-24, E-96

±10（N）

±25（P）

±10（N）

±25（P）

±10（N）

±25（P）

Resistance range(Ω)
Resistance tolerancePower

ratings
Packaging

quantityType
Maximum

voltage
Resistance
value series

-55℃ ̃ 155℃

T5

T4

Operating
temperature

1/10W

1/8W

1/2W

100≦R≦1M

100≦R≦2M

100≦R≦2M

150V

200V

300V

±0.5% (D)(ppm/°C)

MRG2012

MRG3216

MRG5025

■MRG series

・
・
・

・
・
・

Significant improvement of anti-surge capability comparing to existing thin film resistors
Precision resistance tolerance: ±0.5%, very small TCR: ±10ppm/°C
Thin film structure enabling low noise and anti-sulfur

Power source related devices
Automotive electronics
Robotics,  Industrial control system

AEC-Q200 Compliant

Applications

Features

Temperature 
coefficient 

of resistance

Anti-surge thin film chip resistors

◆Electrical Specification

MRG2012

MRG3216

MRG5025

2.00±0.20

3.20±0.20

5.00±0.20

L

1.25＋0.25/－0.20

1.60±0.25

2.50±0.25

W

0.40±0.20

0.50±0.25

0.60±0.25

a

0.40＋0.15/－0.10

0.40＋0.15/－0.10

0.45＋0.15/－0.10

t

（unit：mm）

L

W

t

aa

0.40±0.20

0.50±0.25

0.60±0.25

b

b

Type Size
(inch)

0805

1206

2010
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◆Reliability test data

◆Maximum pulse power limit (single pulse）

○Biased  life test ○High temperature high humidity (biased)

○Temperature shock ○High temperature exposure

◆Derating Curve

◆Maximum pulse power limit (multiple pulses）

◆Reliability specification
Test items Condition (test methods (MIL-PRF-55342/JIS C5201-1)

Short time overload

Life (biased)

High temperature high humidity

Temperature shock

High temperature exposure

ESD (HBM)

Resistance to soldering heat

Standard

2.5 x rated voltage,   5seconds

85℃, rated voltage,   90min on 30min off,  2000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 2000hours

-55℃ (30min) ～ 125℃ (30min) 2000cycles

155℃, no bias, 2000hours

4KV (Positive  3times,  negative 3 times）

260±5℃, 10 seconds (reflow)

±(0.05%+0.01Ω)

±(0.25%+0.01Ω)

±(0.25%+0.01Ω)

±(0.25%+0.01Ω)

±(0.5%+0.01Ω)

±(0.5%+0.05Ω)

±(0.05%+0.01Ω)

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

MRG3216-2500
LL 70℃ 0.1W  n=20

0.5
0.4
0.3
0.2
0.1
0.0
-0.1
-0.2
-0.3
-0.4
-0.5

10　　　　　　　　　  　100　　　　　　　　　　1000　　　　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

MRG3216-2500
THB 85℃ 85%  n=20

0.5
0.4
0.3
0.2
0.1
0.0
-0.1
-0.2
-0.3
-0.4
-0.5

10　　　　　　　　　  　100　　　　　　　　　　1000　　　　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

MRG3216-2500  Thermal Shock -65℃ to + 150℃  n=20

Number of cycles

0.20

0.15

010

0.05

0.00

-0.05

-0.10

-0.15

-0.20
10　　　　　　　　　  　100　　　　　　　　　　1000　　　　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

MRG3216-2500  High Temperature Exposure 155℃  n=20
1.0

0.5

0.0

-0.5

-0.1
10　　　　　　　　　  　100　　　　　　　　　　1000　　　　　　　　　　10000

Pulse duration (seconds)

M
ax
im
um
 p
ow
er
 li
m
it(
W
)

0.00001  0.0001  0.001     0.01       0.1         1          10

1000

100

10

1

MRG2012

MRG3216

MRG2012

MRG3216

Pulse duration (seconds)

M
ax
im
um
 p
ow
er
 li
m
it(
W
)

0.00001  0.0001  0.001     0.01       0.1         1          10

1000

100

10

1

*1

*1

*1 Rated voltage is given by E=   R x P      E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 
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◆Part numbering system

RGA  2012   N - 104 - B - T1
Packaging quantity:

T1(1,000pcs), T5(5,000pcs)

Resistance tolerance

Series code

Size: RGA1005, RGA1608,RGA2012

Nominal resistance value (E-24: 3digit, E-96: 4digit)Temperature coefficient of resistance

E-24, E-96

±10（N）

±25（P）

±10（N）

±25（P）

±10（N）

±25（P）

Resistance range(Ω)
Resistance tolerancePower

ratings
Type

Maximum
voltage

Resistance
value series

-55℃ ̃ 230℃

Operating
temperature

Packaging
quantity

T1

T5

1/32W

1/16W

1/10W

50V

100V

150V

±0.1% (B) ±0.5% (D)(ppm/°C)

RGA1005

RGA1608

RGA2012

◆Dimensions
L

W

t

aa

・
・
・
・

・
・
・

Conductive epoxy compatible
Operating temperature up to 230°C
Resistance tolerance: ±0.1%, TCR: ±10ppm/°C
Thin film structure enabling low noise and anti-sulfur

Automotive electronics
Equipment used in high temperature
Downhole drilling

Applications

Features

■RGA series

High temperature thin film chip 
resistors

RGA1005

RGA1608

RGA2012

Type

1.00+0.1/-0.05

1.60±0.20

2.00±0.20

0402

0603

0805

L

0.50±0.05

0.80＋0.25/－0.20

1.25＋0.25/－0.20

W

0.20±0.10

0.30±0.20

0.40±0.20

a

0.35±0.05

0.40＋0.15/－0.10

0.40＋0.15/－0.10

t

（unit：mm）

Size
(inch)

Temperature 
coefficient 

of resistance

◆Electrical Specification

AEC-Q200 Compliant

0.25±0.05

0.30±0.20

0.40±0.20

b

b

47≦R≦274k

47≦R≦475k

47≦R≦332k 47≦R≦360k

47≦R≦100k

47≦R≦475k 47≦R≦1M
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◆Reliability test data

◆Derating Curve

○Biased  life test ○High temperature high humidity (biased)

○Temperature shock ○High temperature exposure

◆Reliability specification
Test items

Short time overload

Life (biased)

High temperature high humidity

Temperature shock

High temperature exposure

Vibration

Resistance to soldering heat

Standard

2.5 x rated voltage,   5seconds

125℃, rated voltage,   90min on 30min off,  1000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 1000hours

-55℃ (30min)～125℃ (30min) 1000cycles

155℃, no bias, 1000hours

Frequency 10Hz ～500Hz, vibration amplitude 1.5mm or acceleration 10gn

test duration for each of 3 axis: 6 hours

260±5℃, 10 seconds (reflow)

±（0.1％＋0.01Ω）

±（0.2％＋0.05Ω）

±（0.2％＋0.01Ω）

±（0.2％+0.01Ω）

±（0.2％+0.05Ω）

±（0.2％+0.05Ω）

±（0.5％+0.01Ω）

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

Opelation Life　125℃
0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10

10　　　　　　　　　　　100　　　　　　　　　　1000　　　　　　　　　10000

RG1608P-101
RG1608P-102

RGA1608 n=100 125℃

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

0.10

0.05

0.00

-0.05

-0.10
10　　　　　　　　　　　100　　　　　　　　　　1000　　　　　　　　　10000

RG1608P-101
RG1608P-102

RGA1608 n=100 THB85℃ 85%

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10

10　　　　　　　　　　　100　　　　　　　　　　1000　　　　　　　　　10000

RG1608P-101
RG1608P-102

RGA1608 n=100

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06
-0.08
-0.10

10　　　　　　　　　　　100　　　　　　　　　　1000　　　　　　　　　10000

RG1608P-101
RG1608P-102

RGA1608 n=50

*1

*1

*1 Rated voltage is given by E=   R x P
E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

Condition (test methods (MIL-PRF-55342/JIS C5201-1)

-55

Ambient temperature (℃)

100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

155ー230℃
ΔR Limits
＜±1.0％

ΔR Limits
＜±0.2％

0 50 100 125 155 200 230
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◆Part numbering system

◆Electrical Specification

◆Dimensions

RR  0816  P - 102 - D - （M） - （***）
only given to 3 digit coders

for RR0816 E-96 series

Series code

Size: RR0510, RR0816, RR1220,

Letter M is added for RR1220 E-96 series 4digit codes

Temperature coefficient of resistance

L

W

t

a

b

Nominal      RR0510, RR0816, RR1220   E-24: 3 digit,
Resistance RR0510, RR0816, RR1220   E-96: 4 digit, Resistance tolerance

Type Power
ratings

Packaging
quantity

Maximum
voltage

Resistance
value series

Operating
temperature

±0.1% (B)(ppm/°C) ±0.5% (D) ±1% (F)

RR0510

RR0816

RR1220

Type

（unit：mm）

1.00±0.05

1.60±0.20

2.０0±0.20

0402

0603

0805

Size
(inch) L

0.50±0.05

0.80±0.20

1.25±0.20

W

0.20±0.10

0.30±0.20

0.40±0.20

a

0.25±0.05

0.30±0.20

0.40±0.20

0.35±0.05

0.40±0.10

0.40±0.10

b t

Temperature 
coefficient 

of resistance
Resistance range(Ω) Resistance tolerance

Metal thin film chip resistors
(precision)
■RR series

・

・
・

Precision chip resistors excellent in resistance tolerance, TCR, frequency 
performance, noise characteristics, and linearity.
* This product is not currently recommended for use in new design systems. 
Production may be discontinued in the near future.

Consumer electronics that requires precision resistors
All purpose resistors in any area of electronics

Applications

Features

RR0510

RR0816

RR1220

E-24, E-96

±25（P）

±100（R）

±25（P）

±50（Q）

±25（P）

±50（Q）

100≦R≦100k

10≦R<100

100≦R≦360k

10≦R<100

10≦R<100

-55℃ ̃ 125℃

10,000pcs

5,000pcs

1/16W

1/16W

1/10W

25V

75V

100V

ー

ー

ー ー

ー

ー

ー

ー

100≦R≦1M
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◆Part numbering system

RT  0816  P - 102 - M
Resistance tolerance

Nominal resistance value

Series code

Size: RT0603, RT0510, RT0816, RT1220

Temperature coefficient of resistance

L

W

t

a

b

◆Electrical Specification

◆Dimensions

Type

RT0603

RT0510

RT0816

RT1220

±20（M）

±25（P）

±100（R）

±25（P）

±100（R）

±25（P）

±100（R）

±25（P）

±50（Q）

±100（R）

150

1.0k

1.5k

10k

100

820

1.5k

10k

100

2.7k

-

-

100

8.2k

33

4.7k

3.3k

100k

330

1.9k

-

-

270

2.1k

-

-

330

8.0k

3.3k

37k

330

15k

-

-

10k

120k

-

-

-

-

-

-

-

-

1.0k

8.8k

10k

40k

1.0k

15k

-

-

33k

120k

-

-

-

-

-

-

-

-

-

-

--

-

-

-

-

-

100k

220k

Power
ratings

Initial resistance value (Ω) Maximum
voltage

Packaging
quantity

Operating
temperature

-55℃ ̃ 125℃

1/20W

1/16W

1/16W

1/10W

15,000pcs

10,000pcs

5,000pcs

5,000pcs

15V

25V

75V

100V

(ppm/°C)

Initial 
resisstance

value tolerance

(%)Targetted resistance value (Ω)

（unit：mm）

・

・

・
・
・

Patented trimming method (Patent# 1921853)guarantees precision trimming, post 
trimming stability and short trimming time. 
Available as small as 0.3mm x 0.6mm

Sensor circuits that require accuracy (e.g. automotive electronics)
PA module of mobile phone
Devices that requires anti-vibration stability (e.g. microphone)

Applications

Features

■RT series

Metal thin film trimmable chip
resistors

RT0603

RT0510

RT0816

RT1220

Type

0.60±0.05

1.00±0.07

1.60±0.20

2.00±0.20

0201

0402

0603

0805

Size
(inch) L

0.30±0.03

0.50±0.07

0.80±0.20

1.25±0.20

W

0.12±0.05

0.20±0.10

0.30±0.20

0.40±0.20

a

0.15±0.05

0.25±0.10

0.30±0.20

0.40±0.20

0.25±0.03

0.35±0.05

0.40±0.10

0.40±0.10

b t

Temperature 
coefficient 

of resistance

AEC-Q200 Compliant
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◆Part numbering system

RM  2012  A - ***/*** - P W X L 10 Packaging quantity:
10(1,000pcs), 50(5,000pcs),

T4（4.000pcs）

Relative resistance tolerance

Series code

Size: RM2012, RM3216, RM3225

Relative TCR

Absolute resistance tolerance
Absolute
TCR

circuits

Nominal Resistance Value(R1/R2)

AEC-Q200 Compliant■RM series

・

・
・

・

・

・
・

・

Relative resistance tolerance and relative TCR definable among multiple resistors 
within package.
Relative resistance tolerance: ±0.01%, relative TCR: ±1ppm/°C
Number of resistors in package: 2  or higher,  standard and custom circuits designs 
available
RG series equivalent reliability and long term stability: less than ±0.1% drift after 
10000 hour stress test.
RoHS compliant, 100% lead free

Precision measurement instrumentation, medical electronics, automotive electronics
Voltage divider and amplification circuits that require very precise relative resistance 
tolerance and TCR
Multi step precision amplification circuits for minute signals

Applications

Features

Metal thin film chip resistor
networks

Please contact our sales office regarding custom products including resistance, resistance combination, number of elements, circuit, 
and others.
Standard quantity / reel is 1000 and 5000.  Please contact our sales office for custom product's  quantity / reel.
Standard resistance value pairings are shown as below
 (Standard products are 2element circuit typeA & typeB only.) 

RM  3216  C - *** - 10
Packaging quantity:

10(1,000pcs), 50(5,000pcs),T4（4.000pcs）Series code

Size: RM3216, RM3225, RM6432 Custom part number (e.g.)N10

circuits

◆Standard resistance value pairings

※

※
※

Ratio R1（Ω）R2（Ω） Ratio R1（Ω）R2（Ω） Ratio R1（Ω）R2（Ω） Ratio R1（Ω）R2（Ω） Ratio R1（Ω）R2（Ω） Ratio R1（Ω）R2（Ω）

1：1

1： 2

1：3

1：4

1：5

1：6

1：20

1：25

1：9

1：10

1：50

1：100

1k 1k 1k 3k 1k 5k 1k 9k 1k 20k 1K 50k
10k 10k 10k 30k 2k 10k 10k 90k 2k 40k 2K 100k
100k 100k 100k 300k 10k 50k 1k 10k 5k 100k 1K 100k
1k 2k 1k 4k 1k 6k 2k 20k 1k 25k 2K 200k
10k 20k 10k 40k 10k 60k 10k 100k 2k 50k
100k 200k

：A combination that is in RM3216 but not in RM2012, please contact our sales.※
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◆Electrical Specification

0.05W /
Element
0.1W /
Package

0.063W /
Element
0.125W /
Package

0.1W /
Element
0.2W /
Package

100～＜300

300～100k

100～＜300

300～500k

100～＜300

300～500k

Power
ratings
(85°C)

Pakaging
quantity

(designation)

Resistance
range
(Ω)

Resistance tolerance (Code)  Temperature coefficient of resistance (Code)

Absolute
tolerance

Absolute
TCR

TCR trackingTolerance ratioType

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-

tape & reel

(T&R)

10=1,000pcs

50=5,000pcs

RM2012

RM3216

RM3225

±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

*1

*1

*1

*1 Contact us for detailed information on relative tolerance and TCR.

0.042W / 
Element
0.125W /
Package

0.066W / 
Element
0.2W /

 Package

100～＜300

300～100k

100～＜300

300～100k

Power
rating
(85°C)

Pakaging
quantity

(designation)

Resistance
range
(Ω)

Resistance tolerance (Code)  Temperature coefficient of resistance (Code)

Absolute
tolerance

Absolute
TCR

TCR trackingTolerance ratioType

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-

tape & reel

(T&R)

10=1,000pcs

50=5,000pcs

RM3216

RM3225

±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

*1

*1　 Contact us for detailed information on relative tolerance and TCR.

1<　　　　　 　≦100Resistance
 ratio=1Resistance

 ratio 100<　　　　　　≦500Resistance
 ratio 1<　　　　　 　≦100Resistance

 ratio=1Resistance
 ratio 100<　　　　　　≦500Resistance

 ratio

1<　　　　　 　≦100Resistance
 ratio=1Resistance

 ratio 100<　　　　　　≦500Resistance
 ratio 1<　　　　　 　≦100Resistance

 ratio=1Resistance
 ratio 100<　　　　　　≦500Resistance

 ratio

Top view, terminal number Circuit diagram (circuit type A)

R1 R2 

④ ③

②①

 

 
④ ③

②①

Top view, terminal number Circuit diagram (circuit type B)

 

 
④ ③

②① 

R1 R2

④ ③

②①

○ 4 terminal, 2 element

Circuit diagram (circuit type E)Circuit diagram (circuit type D)Top view, terminal number Circuit diagram (circuit type C)

R1 R3

④ ③

②①

R2

 

 
④ ③

②①

R1
R3

④ ③

②①

R2

R1

R3

④ ③

②①

R2

Top view, terminal number Circuit diagram (circuit type H)

R1 

③

④

①

⑥

②

⑤

R2 R3

① ③

④⑥

②

⑤

○ 4 terminal, 3 element ○ 6 terminal, 3 element

40

Thin film
 surface m

ount resistors
R

M
 series



Metal thin film chip resistor networks
■RM series

○ 6 terminal, 4 element

0.032W / 
Element
0.125W /
Package

0.05W / 
Element
0.2W / 
Package

0.1W /
Element
0.4W /
Package

100～＜300

300～100k

100～＜300

300～100k

100～＜300

300～1M

Power
ratings
(85°C)

Pakaging
quantity

(designation)

Resistance
range
(Ω)

Resistance tolerance (Code)  Temperature coefficient of resistance (Code)

Absolute
tolerance

Absolute
TCR

TCR trackingTolerance ratioType

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-

tape & reel

(T&R)

10=1,000pcs

50=5,000pcs

tape & reel

(T&R)

T4=4000pcs

RM3216

RM3225

RM6432

±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

*1

*1　 Contact us for detailed information on relative tolerance and TCR.

0.032W /
 Element
0.125W / 
Package

0.05W /
 Element
0.2W /
Package

100～＜300

300～100k

100～＜300

300～100k

Power
ratings
(85°C)

Pakaging
quantity

(designation)

Resistance
range
(Ω)

Resistance tolerance (Code)  Temperature coefficient of resistance (Code)

Absolute
tolerance

Absolute
TCR

TCR trackingTolerance ratioType

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-

tape & reel

(T&R)

10=1,000pcs

50=5,000pcs

RM3216

RM3225

±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

*1*1

*1

*1　 Contact us for detailed information on relative tolerance and TCR.

1<　　　　　 　≦100Resistance
 ratio=1Resistance

 ratio 100<　　　　　　≦500Resistance
 ratio 1<　　　　　 　≦100Resistance

 ratio=1Resistance
 ratio 100<　　　　　　≦500Resistance

 ratio

1<　　　　　 　≦100Resistance
 ratio=1Resistance

 ratio 100<　　　　　　≦500Resistance
 ratio 1<　　　　　 　≦100Resistance

 ratio=1Resistance
 ratio 100<　　　　　　≦500Resistance

 ratio

○ 8 terminal, 4 element
Top view, terminal number Circuit diagram (circuit type F)

① ④

⑤⑧

②

⑦

③

⑥

R1 R4 

④

⑤

①

⑧

②

⑦

③

⑥

R2 R3

Top view, terminal number Circuit diagram (circuit type I)

① ③

④⑥

②

⑤

R1

③

④

①

⑥

②

⑤

R2

R3R4
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RM2525(2.5mm×2.5mm)

Top view, terminal number Circuit diagram (e.g.)

① ②

③④

① ②

③④

RM5882(5.8mm×8.2mm)

Top view, terminal number Circuit diagram (e.g.)

① ② ③ ④

⑤⑥⑦⑧

R2R1 R3 R4

① ② ③ ④

⑤⑥⑦⑧

RM8258(8.2mm×5.8mm)

Top view, terminal number Circuit diagram (e.g.)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧

⑨⑩⑪⑫⑬⑭⑮⑯

① ② ③ ④ ⑤ ⑥ ⑦ ⑧

⑨⑩⑪⑫⑬⑭⑮⑯

R1 R2 R3 R4

R5 R6

R7R8R9R10

RM11264(11.2mm×6.4mm)

Top view, terminal number Circuit diagram (e.g.)

③

⑥

① ② ④

⑤⑦⑧

① ② ③ ④

⑤⑥⑦⑧

R1 R2 R3

R4R5R6

RM5050(5.0mm×5.0mm)
Top view, terminal number Circuit diagram (e.g.)

 

④

⑤

①

⑧

②

⑦

③

⑥

R1 R4R2 R3

RM10280(10.2mm×7.2mm)

Top view, terminal number Circuit diagram (e.g.)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧

⑨⑩⑪⑫⑬⑭⑮⑯

① ② ③ ④ ⑤ ⑥ ⑦ ⑧

⑨⑩⑪⑫⑬⑭⑮⑯

R1 R2 R3 R4 R5 R6 R7 R8

R1

R2 R3

0.021W / 
Element
0.125W / 
Package

0.033W / 
Element
0.2W / 
Package

0.066W / 
Element
0.4W / 
Package

*1　 Contact us for detailed information on relative tolerance and TCR.

100～＜300

300～100k

100～＜300

300～100k

100～＜300

300～1M

Power
ratings
(85°C)

Pakaging
quantity

(designation)

Resistance
range
(Ω)

Resistance tolerance (Code)  Temperature coefficient of resistance (Code)

Absolute
tolerance

Absolute
TCR

TCR trackingTolerance ratioType

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-

tape & reel

(T&R)

10=1,000pcs

50=5,000pcs

RM3216

RM3225

RM6432

±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

*1*1

1<　　　　　 　≦100Resistance
 ratio=1Resistance

 ratio 100<　　　　　　≦500Resistance
 ratio 1<　　　　　 　≦100Resistance

 ratio=1Resistance
 ratio 100<　　　　　　≦500Resistance

 ratio

○ Some examples of custom RM series

○ 8 terminal, 6 element
Top view, terminal number Circuit diagram (circuit type G)

R1

R4

④

⑤

①

⑧

②

⑦

③

⑥

R2 R3

R5R6

 

 

① ④

⑤⑧

②

⑦

③

⑥

tape & reel

(T&R)

T4=4000pcs
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◆Dimensions

Metal thin film chip resistor networks
■RM series

2

34

a

W1

W1

W

T

W 2

W 2

121

1 2

4 3

ＢType

L

1 2

4 3

bb b

a

b

34

W1

W1

W

T

W2

W2

A Type

L

aa

RM2012

RM3216

RM3225

４terminal

Type

2.00±0.20

3.20±0.20

3.20±0.20

Size
(inch) L

1.25±0.20

1.60±0.20

2.50±0.20

W

0.40±0.20

0.40±0.25

0.40±0.25

W1

0.35±0.20

0.40±0.20

0.60±0.20

W2

0.50±0.20

1.00±0.25

1.00±0.25

a

0.60±0.20

1.00±0.20

1.00±0.20

b

0.45±0.10

0.45±0.10

0.45±0.10

t

（unit：mm）

RM3216

RM3225

６terminal

Type

3.20±0.20

3.20±0.20

1206

1209

0805

1206

1209

1206

1209

2512

Size
(inch) L W t W1 W2

1.60±0.20

2.50±0.20

0.45±0.10

0.45±0.10

0.50±0.20

0.50±0.10

0.45±0.20

0.45±0.10

0.50±0.20

0.50±0.10

0.45±0.20

0.45±0.10

0.63±0.20

0.63±0.20

0.95±0.10

0.95±0.10

0.23±0.20

0.30±0.20

0.40±0.20

0.50±0.20

a1 a2 b1 b2 p1 p2

（unit：mm）

RM3216

RM3225

RM6432

８terminal

Type

3.20±0.20

3.20±0.20

6.40±0.20

Size
(inch) L

1.60±0.20

2.50±0.20

3.20±0.20

W t

0.45±0.10

0.45±0.10

0.50±0.10

W1

0.40±0.20 0.40±0.20

0.40±0.20

0.80±0.20

W2

0.80±0.10

0.80±0.10

1.60±0.10

0.30±0.20

0.30±0.20

0.50±0.20

0.40±0.20

0.40±0.20

0.60±0.10

a1 a2 b1 b2 p1 p2

（unit：mm）

L

t

W2

W2

p2p1 a2 a1 b2 b1

W1

W1

W

t

W2

W2

b2 b1

L
p2p1 a2 a1

W1

W1

W

0.40
+0.20/-0.10

0.66
+0.20/-0.10

0.40
+0.10/-0.20

0.94
+0.10/-0.20

0.40
+0.20/-0.10

0.66
+0.20/-0.10

0.40
+0.10/-0.20

0.94
+0.10/-0.20

0.40±0.20 0.40±0.20 0.40±0.20
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Standard

2.5 x rated voltage,   5seconds

85℃, rated voltage,   90min on 30min off,  1000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 1000hours

-55℃ (38min) ～ 125℃ (30min) 1000cycles

155℃, no bias, 1000hours

260±5℃, 10 seconds (reflow)

Absolute tolerance Relative toleranceTest items Condition (test methods (MIL-PRF-55342/JIS C5201-1)

Short time overload

Life (biased)

High temperature high humidity

Temperature shock

High temperature exposure

Resistance to soldering heat

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.05%+0.01Ω)

±0.05%

±0.05%

±0.05%

±0.05%

±0.05%

±0.05%

◆Reliability specification

*1

*2

*1

*1 Rated voltage is given by E=   R x P
E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 

*2 Based on the tests done on RM316.RM3225.
Please contact our sales office for other or custom dimensional products 
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◆Reliability test data

○Load life with rated power @85°C

○High temperature high humidity (biased)

○Temperature shock

○High temperature exposure (155°C)

Metal thin film chip resistor networks
■RM series

R
es
is
ta
nc
e 
dr
ift（
%
）

0.06
0.05
0.04
0.03
0.02
0.01
0.00
-0.01
-0.02
-0.03
-0.04
-0.05
-0.06

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.05

0.04

0.03

0.02

0.01

0.00

-0.01

-0.02

-0.03

-0.04

-0.05

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.06
0.05
0.04
0.03
0.02
0.01
0.00
-0.01
-0.02
-0.03
-0.04
-0.05
-0.06

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.06
0.05
0.04
0.03
0.02
0.01
0.00
-0.01
-0.02
-0.03
-0.04
-0.05
-0.06

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.06
0.05
0.04
0.03
0.02
0.01
0.00
-0.01
-0.02
-0.03
-0.04
-0.05
-0.06

Number of cycles
1　　　　　　  10　　　　　　100　　　　　 1000　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.05

0.04

0.03

0.02

0.01

0.00

-0.01

-0.02

-0.03

-0.04

-0.05

Number of cycles
1　　　　　　　10　　　　　　100　　　　　 1000　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.05

0.04

0.03

0.02

0.01

0.00

-0.01

-0.02

-0.03

-0.04

-0.05

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

R
es
is
ta
nc
e 
dr
ift（
%
）

0.05

0.04

0.03

0.02

0.01

0.00

-0.01

-0.02

-0.03

-0.04

-0.05

Test duration(h)
10　　　　　　　　 100　　　　　　　　1000　　　　　　　10000

Upper Limit

Lower Limit

Load Life @85°C at Rated Power 63mW  n = 12
Ratio(Tracking) *RM3216 Ratio 1:240Upper Limit

Lower Limit

Load Life @85°C at Rated Power 63mW  n = 12
Absolute *RM3216 Ratio 1:240

Upper Limit

Lower Limit

Temperature Humidity Bias  n = 12
Ratio(Tracking) *RM3216 Ratio 1:240Upper Limit

Lower Limit

Temperature Humidity Bias  n = 12
Absolute *RM3216 Ratio 1:240

Upper Limit

Lower Limit

Temperature Shock -55°C - +125°C  n = 12
Ratio(Tracking) *RM3216 Ratio 1:240Upper Limit

Lower Limit

Temperature Shock -55°C - +125°C  n = 12
Absolute *RM3216 Ratio 1:240

Upper Limit

Lower Limit

High Temperature Exposure at 155°C with no power
n = 12   Ratio(Tracking) *RM3216 Ratio 1:240Upper Limit

Lower Limit

High Temperature Exposure at 155°C with no power
n = 12   Absolute *RM3216 Ratio 1:240

45

Th
in

 fi
lm

 su
rfa

ce
 m

ou
nt

 re
sis

to
rs

R
M

 s
er

ie
s



◆Derating Curve

◆TCR linearity
R
es
is
ta
nc
e 
dr
ift（
pp
m
）

Ambient temperature (℃) 

R
es
is
ta
nc
e 
dr
ift（
pp
m
）

Ambient temperature (℃) 

R
es
is
ta
nc
e 
dr
ift（
pp
m
）

Ambient temperature (℃) 

R
es
is
ta
nc
e 
dr
ift（
pp
m
）

Ambient temperature (℃) 

Resistance change with temperature
RM3216 (1:240) Rario
*Load Life @85°C  at Rated Power 63mW after 1000h

Resistance change with temperature
RM3216 (1:240) Rario
*Temperature Humidity Bias after 1000h

Resistance change with temperature
RM3216 (1:240) Rario
*High Temperature Exposure at 155°C with no power after 1000h

Resistance change with temperature
RM3216 (1:240) Rario
*Temperature Shock -55°C - +125°C after 1000h

-55
Ambient temperature (℃)

100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

0 50 100 15585
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◆Part numbering system

◆Electrical Specification

RMA  2012  A - ***/***  P B V L 10
Packaging quantity:

10(1,000pcs), 50(5,000pcs)

Relative resistance tolerance

Series code

Size: RMA2012, RMA3216, RMA3225

Relative TCR

Absolute resistance tolerance
Absolute
TCR

circuits

Nominal resistance value
(E-24: 3 digit, E-96: all 4 digit)

0.05W / 
Element
0.1W /
Package

0.063W / 
Element
0.125W /
Package

0.1W /
Element
0.2W /
Package

100～＜300

300～100k

100～＜300

300～500k

100～＜300

300～500k

Power
ratings
(85°C)

Pakaging
quantity

(designation)

Resistance
range
(Ω)

Resistance tolerance (Code) Temperature coefficient of resistance (Code)

Absolute
tolerance

Absolute
TCR

TCR trackingTolerance ratioType

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-

tape & reel

(T&R)

10=1,000pcs

50=5,000pcs

RMA2012

RMA3216

RMA3225

±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

±0.02%(P)
±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

-
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

-
±10ppm/℃(N)
±25ppm/℃(P)

±0.01%(L) ±0.02%(P)
±0.05%(W) ±0.1%(B)

±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±0.05%(W)
±0.1%(B)
±0.5%(D)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±1ppm/℃(X)
±2ppm/℃(W)
±5ppm/℃(V)

±2ppm/℃(W)
±5ppm/℃(V)

±5ppm/℃(V)
±10ppm/℃(N)
±25ppm/℃(P)

■RMA series

・
・
・
・
・

・
・
・

Conductive epoxy compatible chip resistor network
Relative resistance tolerance: ±0.01%, relative TCR: ±1ppm/°C
Operating temperature up to 230°C
RoHS compliant, 100% lead free (gold terminal)
Thin film structure enabling low noise and anti-sulfur

Automotive electronics
High temperature electronic devices
Downhole drilling

Applications

Features

High temperature metal thin film 
resistor networks

1<　　　　　 　≦100Resistance
 ratio=1Resistance

 ratio 100<　　　　　　≦500Resistance
 ratio 1<　　　　　 　≦100Resistance

 ratio=1Resistance
 ratio 100<　　　　　　≦500Resistance

 ratio

Top view, terminal number Circuit diagram (circuit type A) Top view, terminal number Circuit diagram (circuit type B)

AEC-Q200 Compliant
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◆Reliability test data

○Biased  life test

◆Dimensions
R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

Load Life 125℃
0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

10　　　　　　　　　　　　100　　　　　　　　　　　1000　　　　　　　10000

Upper limit

Lower limit

R
es
is
ta
nc
e 
dr
ift（
%
）

Test duration(h)

Temperature Humidity Bias
0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

10　　　　　　　　　　　　100　　　　　　　　　　　1000　　　　　　　10000

Upper limit

Lower limit

○Temperature shock

◆Reliability specification Standard

Test items Condition (test methods (MIL-PRF-55342/JIS C5201-1) absolute relative

Short time overload

Life (biased)

Temperature shock

High temperature exposure

Resistance to soldering heat

2.5 x rated voltage,   5seconds

70℃, rated voltage,  90min on 30min off,  1000hours

85℃, 85%RH, 1/10 of rated power,  90min on 30min off, 1000hours

-55℃(30min)～125℃(30min) 1000 cycles

155℃, no bias, 1000hours

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±(0.1%+0.01Ω)

±0.05%

±0.05%

±0.05%

±0.05%

±0.05%

a

L

b b

a

b

W1

W1

W

t

W2

W2

L

W1

W1

W

t

W2

W2

a

b

a

（unit：mm）

○High temperature high humidity (biased)

R
es
is
ta
nc
e 
dr
ift（
%
）

Number of cycles

Thermal Shock
0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

Upper Limit

Lower Limit

10　　　　　　　　　　　100　　　　　　　　　　1000　　　　　　　　　　10000

*1

*2

*1

*2

Rated voltage is given by E=   R x P      E= rated voltage (V), R=nominal resistance value(Ω), P=rated power(W)
If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage. 
Please contact our sales office for details. 

RMA2012

RMA3216

RMA3225

Type

2.0±0.2

3.2±0.2

3.2±0.2

Size
(inch) L

1.25±0.2

1.6±0.2

2.5±0.2

W

0.45±0.1

0.45±0.1

0.45±0.1

t

0.5±0.2

1.0±0.25

1.0±0.25

a

0.6±0.2

1.0±0.2

1.0±0.2

b

0.4±0.2

0.4±0.25

0.4±0.25

W1

0.35±0.2

0.4±0.2

0.6±0.2

W2

0805

1206

1209

◆Derating Curve

-55

Ambient temperature (℃)

100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

155ー230℃
ΔR Limits
＜±1.0％

ΔR Limits
＜±0.2％

0 50 100 125 155 200 230
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MEMO
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Current sensing surface mount resistors
Metal foil low resistance chip resistors

(long-side terminal)

Metal foil low resistance chip resistors
(short-side terminal)

Metal foil low resistance chip resistors
(4 terminal type)

Low resistance chip resistors
(long-side terminal)

Low resistance chip resistors
(short-side terminal)

High Current chip jumpers

KRL series

KRL series

KRL series

PRL / RL series

RL series

YJP series

50
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Temperature characteristics type: C (high operating temperature ),
M (low EMF), Z (High precision TCR)

◆Part numbering system

◆Electrical Specification

KRL  2012E - C - R010 - F - T1 Packaging quantity:T05（500pcs）
T1(1,000pcs), T5(5,000pcs)

Resistance tolerance
Series code
Size: KRL1608, KRL2012, KRL3216, KRL5025
         KRL6432, KRL7638, KRL9045, KRL11050
         KRL15075

Nominal resistance value

Terminal type: D (bottom terminal), E (wrap around terminal)

KRL1608

KRL2012

KRL3216

KRL5025

KRL6432

KRL7638

KRL9045

KRL11050

KRL15075

Resistance range(Ω) Resistance tolerance Resistance
value series

-55℃ ̃ 155℃

T1

T5

T5

T1

-55℃ ̃ 175℃

Operating temperature

±1% (F) C M

Type
Power
ratings

Packaging
quantity

0.5W

1W

1.5W

2W

3W

4W

5W

6W

10W

±50
±100

±50

±100
±150

±50

±100
±150

±50

±100
±150

±50

±100
±150

±50

±100
±150

±50

±100
±150

±50

±100
±150

±50

±100

±150

10m≦R≦100m
ー

3m≦R≦9m
(1m step)

10m≦R≦500m
ー
ー

3m≦R≦9m
(1m step)

10m≦R≦500m
ー
ー

3m≦R≦9m
 (1m step)

10m≦R≦500m
ー
ー

3m≦R≦9m
 (1m step)

10m≦R≦500m
ー
ー

3m≦R≦9m
(1m step)

10m≦R≦500m
ー
ー

3m≦R≦9m
(1m step)

10m≦R≦500m
ー
ー

3m≦R≦9m
(1m step)

10m≦R≦500m
ー
ー

10m≦R≦500m

3m≦R≦9m
(1m step) 

ー

ー
5m≦R≦9m

ー

R=2m
ー

ー

R=2m
ー

ー

R=2m
ー

ー

R=2m
ー

ー

R=2m
ー

ー

R=2m
ー

ー

R=2m
ー

ー

R=2m

ー

ー
ー

ー

ー
R=1m

ー

ー
R=1m

ー

ー
R=1m

ー

ー
R=1m

ー

ー
R=1m

ー

ー
R=1m

ー

ー
R=1m

ー

R=1m

ー

±2% (G) ±5% (J)(ppm/°C)

Temperature 
coefficient 

of resistance

E-6
*3

*1

*1
*2
*3

We can meet your requirement of less than 1mΩ. Please contact our sales office.
For KRL1608, please contact our sales office 
We can meet your requirement of resistance value outside of E-6 series. Please contact our sales office. 

AEC-Q200 Compliant

Metal foil low resistance chip resistors
(long-side terminal)
■KRL series

・
・

・
・
・

・
・
・

High current sensing long side terminal low resistance chip resistor
Two types available: high temperature (operating temperature up to 175°C), low emf 
type (operating temperature up to 155°C)
High current handling capability and wide range of power ratings
Size: 1608 ~ 15075, power ratings: 0.5W ~ 10W, resistance value range: 1m ~ 500mΩ
Face down construction. Choice between bottom only  or wrap around terminal.

Automotive electronics
Power source devises, ACDC converters, DCDC converters
Motors, inverters, office automation equipment

Applications

Features

T05
T1

*2
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◆Derating Curve

（unit：mm）

◆Dimensions

D Type

E Type

L

W

t a a

L

W

t a a

KRL1608

KRL2012

KRL3216

KRL5025

KRL6432

KRL7638

KRL9045

KRL11050

KRL15075

Type

0.80±0.20

1.25±0.20

1.60±0.20

2.50±0.20

3.10±0.20

3.80±0.20

4.50±0.20

5.00±0.20

7.50±0.20

0306

0508

0612

1020

1225

1530

1835

2043

3059

Size
(inch) L

1.60±0.20

2.00±0.20

3.20±0.20

5.00±0.20

6.30±0.20

7.60±0.20

9.00±0.20

11.00±0.20

15.00±0.20

W t

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.65±0.20

0.25±0.20(5mΩ～）

0.30±0.20(2mΩ～）/0.55±0.20(1mΩ）

0.30±0.20(2mΩ～）/0.55±0.20(1mΩ）

0.55±0.20(2mΩ～）/0.90±0.20(1mΩ）

0.50±0.20(2mΩ～）/1.20±0.20(1mΩ）

0.60±0.20(2mΩ～）/1.35±0.20(1mΩ）

0.70±0.20(2mΩ～）/1.60±0.20(1mΩ）

0.80±0.20(2mΩ～）/1.60±0.20(1mΩ）

1.10±0.20(2mΩ～）/2.75±0.20(1mΩ）

a

*1   ＫＲＬ1608 doesn't have  E Type

*1

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

Terminal temperature (℃)  

100

50

0
-55　　　　 0　　　　 50　      100  120      155　175

C（high operating
     temperature）
M（low EMF）
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◆Part numbering system

◆Electrical Specification

Temperature characteristics type:
C (high operating temperature ), M (low EMF)

KRL  1220E - C - R010 - F - T1 Packaging quantity:
T1(1,000pcs), T5(5,000pcs)

Resistance tolerance
Series code

Size: KRL0510, KRL0816, KRL1220, KRL1632 
         KRL2550, KRL3264, KRL50110

Nominal resistance value

Terminal type: D (bottom terminal), E (wrap around terminal)

Resistance range(Ω)  Resistance tolerancePower
ratingsType

Resistance
value series

Operating temperature

±2% (G)±1% (F)(ppm/°C)

AEC-Q200 Compliant

Metal foil low resistance chip resistors
(short-side terminal)
■KRL series

・
・

・
・
・

・
・
・

High current sensing short side terminal low resistance chip resistor
Two types available: high temperature (operating temperature up to 175°C), low emf 
type ( operating temperature up to 155°C).
High current handling capability and wide range of power ratings
Size: 0510 ~ 50110, power ratings: 0.2W ~ 5W, resistance value range: 5m ~ 1000mΩ
Face down construction. Choice between bottom only  or wrap around terminal

Automotive electronics
Power source devices, ACDC converters, DCDC converters
Motors, inverters, office automation equipment

Applications

Features

Temperature
coefficient

of resistance

*1

10,000pcs

Packaging
quantity

*1
*2
*3

We can meet your requirement for resistance value not specified in above table. Please contact our sales office. 
For KRL0510, please contact our sales office
We can meet your requirement outside of E-6/E-12 series resistance. Please contact our sales office.

E-6 / E-12

±50

±100

±50

±100

±50

±100

±50

±100

±50

±100

±50

±100

±200

±50

±100

10m≦R≦500m

10m≦R≦500m

10m≦R≦500m

10m≦R≦500m

10m≦R≦1000m

10m≦R≦1000m

ー

ー

ー

ー

ー

ー

-55℃ ～
155℃

-55℃ ～
175℃

0.2W

0.3W

0.5W

0.75W

1.5W

3W

5W

50m≦R≦100mKRL0510

KRL0816

KRL1220

KRL1632

KRL2550

KRL3264

KRL50110

※3

C M

T1

T5

T1

※2

5m≦R≦9m(1m step)

5m≦R≦9m(1m step)

3m≦R≦9m(1m step)

5m≦R≦9m(1m step)

3m≦R≦9m(1m step)

　　2m

5m≦R≦9m(1m step)
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◆Dimensions

（unit：mm）

L

W

a a

L

W

t
a a

D Type

E Type

Type L

0402

0603

0805

1206

2010

2512

4320

Size
(inch)

1.0０±0.20

1.60±0.20

2.00±0.20

3.20±0.20

5.00±0.20

6.30±0.20

11.00±0.20

0.50±0.20

0.80±0.20

1.25±0.20

1.60±0.20

2.50±0.20

3.10±0.20

5.00±0.20

0.40±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.65±0.20

W t a

KRL0510

KRL0816

KRL1220

KRL1632

KRL2550

KRL3264

KRL50110

0.30±0.20

0.40±0.20

0.50±0.20(9mΩ～）/1.10±0.20(3～8mΩ）

2.36±0.30(8mΩ～）/3.60±0.30(5～7mΩ）

t

◆Derating Curve

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

Terminal temperature（℃）

100

50

0
-55　　　　0　　　　50  70   100        150  175

KRL1632E-3A series (1W) is also in our line-up.

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

Terminal temperature (℃)

100

50

0
-55　　　　 0　　　　 50　      100  120      155　175

C（high operating
     temperature）
M（low EMF）

0.30±0.15(5mΩ) / 0.70±0.15(6～18mΩ)
0.55±0.15(20～39mΩ) / 0.30±0.15(47mΩ～)

0.60±0.20(9mΩ～)/1.40±0.20(6～8mΩ)/
1.6o±0.20(5mΩ)

1.00±0.20(9mΩ～）/1.90±0.20(5～8mΩ）
2.50±0.20(3～4mΩ）/2.70±0.20(2mΩ）
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◆Part numbering system

◆Electrical Specification

Type

KRL3216T4

KRL6432T4

KRL7638T4

KRL9045T4

KRL11050T4

1W

2W

3W

4W

5W

E6

±50

（±35）

±100 （±75）

±50

±100

±50

±100

±50

±100

±50

±100

R=2m

R=2m

R=2m

R=2m

R=2m

ー

ー

ー

ー

ー

ー

ー

ー

ー

ー

4m≦R≦9m

 (1m step)

10m≦R≦100m

R=200m, 500m

R=3m

4m≦R≦9m

 (1m step)

10m≦R≦100m

R=200m, 500m

R=3m

4m≦R≦9m

 (1m step)

10m≦R≦100m

R=200m, 500m

R=3m

4m≦R≦9m

 (1m step)

10m≦R≦100m

R=200m, 500m

R=3m

4m≦R≦9m

 (1m step)

10m≦R≦100m

R=200m, 500m

R=3m

Resistance range(Ω)  Resistance tolerancePower
ratings

Resistance
value series

Operating
temperature

(ppm/°C) ±1% (F) ±2% (G)

R=1m

R=1m

R=1m

R=1m

R=1m

±5% (J)

KRL   3216T4   - M - R010 - F - T1
（KRL  3216T4A - M - R010 - F - T1）

Resistance tolerance

Series code
Size: KRL3216T4, KRL6432T4, KRL7638T4 
         KRL9045T4, KRL11050T4,

Nominal resistance valueTemperature characteristics type: M (low EMF)

-55℃ ̃ 155℃

（Code M）

Packaging quantity:
T1(1,000pcs), T5(5,000pcs)

Metal foil low resistance chip resistors
(4 terminal type)
■KRL series

・
・
・

・

・

Separated voltage terminal for precise measurement of voltage
TCR stable at very low resistance: 4mΩ：±50ppm/°C
Power ratings: 1W ~ 5W

Smartphones, mobile telephones, PCs, HDD, audio visual equipment, power devices, 
inverters.
automotive electronics, industrial measurement instrumentation/equipment.

Applications

Features

*1
*2

We can meet your requirement of less than 1mΩ. Please contact our sales office. 
We can meet your requirement of resistance value outside of E-6 series. Please contact our sales office. 

Temperature 
coefficient 

of resistance

*2

*1

(KRL3216T4A)

T1

T5

T1

Packaging
quantity
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◆Derating Curve

◆Dimensions

◆Circuit diagram

L

d

c
b

t

W

a

V V

I
Voltage terminal
Current terminal

V

II

（unit：mm）

Type L

1.60±0.20

1.60±0.20

3.20±0.20

3.80±0.20

4.50±0.20

5.00±0.20

0612

0612

1225

1530

1835

2043

Size
(inch) W

3.20±0.20

3.20±0.20

6.40±0.20

7.60±0.20

9.00±0.20

11.0±0.20

a

0.35±0.20

0.45±0.20

0.50±0.20

0.55±0.20

0.50±0.20

0.70±0.20

b

0.35±0.15

0.50±0.20

0.70±0.15

0.80±0.20

0.70±0.20

1.40±0.20

c

0.20±0.10

0.50±0.20

0.50±0.10

0.60±0.20

0.50±0.20

1.10±0.20

d

2.65±0.15

2.20±0.20

5.20±0.15

6.20±0.10

5.20±0.10

8.50±0.10

t

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

0.50±0.20

KRL3216T4

KRL3216T4A

KRL6432T4

KRL7638T4

KRL9045T4

KRL11050T4

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

Terminal temperature (℃)  

100

50

0
-55　　　　0　　　　50         100         155
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L

W

a

t
b

◆Part numbering system

◆Electrical Specification

◆Dimensions

PRL 1220 - R010 - D - T5

（unit：mm）

PRL0816

PRL1220

PRL1632

PRL3264

RL3720W

RL7520W

E-24

E-24
1m step 
(7m ̃ 10m)

E-24
1m step 
(5m ̃ 10m)

E-24
1m step 
(3m ̃ 10m)

E-24
1m step 
(1m ̃ 10m)

E-24
1m step 
(1m ̃ 10m)

√(P・R)

Resistance range(Ω) Resistance tolerance Resistance
value series

-55℃

̃ 125℃

Operating
temperature

(ppm/°C) ±0.5% (D) ±1% (F) ±2% (G) ±5% (J)

Type
Maximum

voltage
Power
ratings

1/3W

2/3W

1W

2W

1W

2W

±50

±100

0～+200
0～+350

±50

±100

0～+200
0～+350

±50
±100

0～+200
0～+350

±50

±100
0～+200
0～+350
±50(Q)
±100(R)

0～+200(S)

0～+350(T)

±50(Q)

±100(R)

0～+200(S)
0～+350(T)
0～+420(T)
0～+800(T)

75m≦R≦100m
43m≦R≦68m

33m≦R≦39m
18m≦R≦27m
10m≦R≦15m
56m≦R≦100m
47m≦R≦51m

ー
56m≦R≦100m
20m≦R≦51m
10m≦R≦18m

56m≦R≦100m
47m≦R≦51m

20m≦R≦43m
10m≦R≦18m

5m≦R≦9m

20m≦R≦43m
10m≦R≦18m
5m≦R≦9m

100m≦R≦1

5m≦R≦91m

1m≦R≦4m

100m≦R≦470m

10m≦R≦91m
100m≦R≦470m
10m≦R≦91m

5m≦R≦9m
1m≦R≦4m

ー

ー

ー

ー

3m≦R≦4m

ー

ー

ー

7m≦R≦9m

ー
ー
ー

ー

ー

ー

ー
ー
ー

ー

ー

ー

ー

ー
ー
ー
ー

Resistance tolerance

Packaging
quantity:

T5(5,000pcs)

Nominal resistance value

Size: PRL0816, PRL1220, PRL1632, PRL3264
Series

code

RL 3720W  T - R10 - F
Resistance 

tolerance

Temperature coefficient of resistance

Nominal resistance value

Size: RL3720W, RL7520W
Series

code

T5

4,000pcs

Packaging
quantity

Low resistance chip resistors
(long-side terminal)
■PRL / RL series

・

・

Innovative structure that takes consideration of heat dissipation suppresses the 
surface temperature enabling the small sizes, reduction of the influence on 
surrounding components, excellent temperature cycle resistance, low ESL and low 
noise.

PC power sources, inverters, automotive electronics, adopters, industrial machines

Applications

Features

PRL0816

PRL1220

PRL1632

PRL3264

RL3720W

RL7520W

Type

0.80±0.20

1.25±0.20

1.60±0.20

3.20±0.20

2.00±0.20

2.00±0.20

0306

0508

0612

1225

0815

0830

Size
(inch) L

1.60±0.20

2.00±0.20

3.20±0.20

6.40±0.20

3.75±0.30

7.50±0.30

W

ー

ー

ー

ー

0.40±0.20

0.40±0.20

a

0.20±0.10

0.35±0.15

0.45±0.15

0.90±0.15

0.40＋0.20

0.40±0.20

0.40±0.10

0.50±0.10

0.50±0.10

0.50±0.10

0.50±0.20

0.50±0.20

b t

Temperature 
coefficient 

of resistance

-40℃

̃ 125℃
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These high-power low resistance chip resistors are designed to dissipate heat efficiently
through the land patterns on circuit boards. The actual temperature of the surface of the 
resistor is dependent upon the dimensions and the shape of the land patterns.

In
cr
ea
se
 o
f 
th
e 
su
rf
ac
e

te
m
pe
ra
tu
re
⊿
T（
℃
）

0
0
20
40
60
80
100
120
160
180
200
220

5 10 15 20 25

RL3720W（Power rating 1Ｗ）

W（mm）

1W applied

0.75W
applied

0.5W applied

W

Chip resistors L
(27mm)Land pattern

Land area（S）＝Ｗ・Ｌ

In
cr
ea
se
 o
f 
th
e 
su
rf
ac
e

te
m
pe
ra
tu
re
⊿
T（
℃
）

0
0
20
40
60
80
100
120
160
180
200
220

5 10 15 20 25

RL7520W（Power rating 2Ｗ）

W（mm）

2W applied

1W applied

0.5W applied

W

Chip resistors
Land pattern

Land area（S）＝Ｗ・Ｌ

L
(27mm)

0.1
0

1

2

3

4

5

6

1 10 100

ES
L(
nH
)

Frequency/MHz

group1：Distance between the two electrodes6.4ｍｍ（RL-3264）
group2：Distance between the two electrodes3.2ｍｍ（RL1632）
group3：Distance between the two electrodes1.6 ～ 2.0ｍｍ（RL3720W）
group4：Distance between the two electrodes1.25ｍｍ（KRL2012）

Short 
side
terminal 
type

Long 
side
terminal 
type

Voltage pulse is applied to the test samples mounted 
on the test board.
After each pulse, resistance drift is measured. Pulse 
vol tage is increased until the drift exceeds +/-0.5%. 
The power at that voltage is defined as the maximum 
pulse power.

Test procedure

Pulse duration（seconds）

M
ax
im
um
 p
ul
se
 p
ow
er
 li
m
it（
W
）

200

150

50

100

0
0.001 0.01 0.1 1 10

RL7520W-R10

RL3264-R050

RL7520-R10

RL1632-R050

RL1220-R10

100

50

0
－55 0 70 125

RL3720W

100

50

0
－55 0 30 150125

RL7520W

◆Resistance to pulse power

◆ESL (Equivalent series inductance) 

◆Surface temperature data

○

◆Derating Curve

The high power type land pattern and
surface temperature

100

50

0

Ambient temperature (℃)

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

－40 0 70 125

PRL series

Ambient temperature (℃) Ambient temperature (℃)

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)
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◆Part numbering system

◆Electrical Specification

RL0510

RL0816

RL1220

RL1632

E-24√(P・R)

Resistance range(Ω) Resistance tolerance Resistance
value series

-55℃

̃ 125℃ 5,000pcs

10,000pcs

Operating
temperature

Packaging
quantity

(ppm/°C) ±1% (F) ±2% (G) ±5% (J)

Type
Maximum

voltage
Power
ratings

1/8W

1/6W

1/4W

1/5W

1/4W

1/3W

1/2W

0～+350(T)

0～+200(S)

0～+200(S)

0～+350(T)

0～+100(R)

0～+200(S)

0～+200(S)

0～+350(T)

0～+100(R)

0～+200(S)

0～+100(R)

0～+200(S)

0～+350(T)

0～+500(T)

50m＜R＜100m

100m≦R≦47

56m≦R≦470m

33m≦R≦51m

27m≦R≦30m

ー

ー

ー

ー

5.1≦R≦47

20m≦R＜100m

7.5≦R≦68

510m≦R≦4.7   

ー

ー

18m≦R≦24m

10m≦R≦16m

100m≦R≦6.8 ー

*1

*1   RL series with resistance tolerance 0.5% is also available. Please contact our sales office. 

Low resistance chip resistors
(short-side terminal)
■RL series

・

・

Innovative structure that takes consideration of  heat dissipation suppress the surface 
temperature enabling the small sizes reducing the influence of heat on surrounding 
components.

PC power sources, inverters, automotive electronics, adopters, industrial machines

Applications

Features

Temperature 
coefficient 

of resistance

*1：Except｠for｠RL0510,｠RL1632｠and｠RL3264

*1

RL 1220 S - 1R0 - F
Resistance

tolerance

Temperature coefficient of resistance

Size : RL0510, RL0816, RL1220
Series

code

Nominal resistance
Value 1R0=1.0Ω

RL 1632 S - R047 - F - T5
Packing quantity
：T1（1,000pcs）, 

T5（5,000pcs）
Resistance tolerance

Nominal resistance Value  4digit
Temperature coefficient of resistance

Size : RL1632
Series

code

T１

T５

43m≦91m

10m≦91m

100m≦R≦10

11≦R≦100
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◆Dimensions

◆Derating Curve

Voltage pulse is applied to the test samples mounted 
on the test board.
After each pulse, resistance drift is measured. Pulse 
voltage is increased until the drift exceeds +/-0.5%. 
The power at that voltage is defined as the maximum 
pulse power.

Test procedure

Type

RL0510

RL0816

RL1220

R≦0.2Ω

R＞0.2Ω

R≦0.082Ω

R＞0.091Ω

R≦0.068Ω

R＞0.075Ω

0.25±0.10

0.15±0.10

0.25±0.20

0.20±0.15

0.35+0.15/－0.10

0.35±0.10

0.45+0.15/－0.10

0.45±0.10

0.50±0.20

0.40±0.10

L W a

1.00±0.05

1.60±0.20

2.00±0.20

3.20±0.20

0402

0603

0805

1206

0.50±0.05

0.80±0.20

1.25±0.20

1.60±0.20

0.15±0.10

0.20±0.15

0.40±0.20

ー

0.40±0.20

1.00±0.15 0.50±0.15

b t

RL1632

（unit：mm）

Size
(inch)L

W

t

a

b

Pulse duration（seconds）

M
ax
im
um
 p
ul
se
 p
ow
er
 li
m
it（
W
）

200

150

50

100

0
0.001 0.01 0.1 1 10

RL7520W-R10

RL3264-R050

RL7520-R10

RL1632-R050

RL1220-R10

R
at
io
 t
o 
ra
te
d 
po
w
er
 (％
)

Ambient temperature (℃)

100

50

0
－55             70 125500 100 155

◆Resistance to pulse power

60
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■YJP series

・
・
・
・
・
・

・

Simplify power line change, looping and circuit design when changing current
Less than 0.3mΩ within operating temperature range
Surface mount type eliminating jumper leads
Help reduce the voltage drop/current loss in high current circuit
Highly stable within operating temperature (-40~125°C)
Halogen free

Mobile phones, smart phones, automotive electronics, power sources, servers, PCs, 
etc.

Applications

Features

High Current chip jumpers

◆Part numbering system

◆Electrical Specification

◆Dimensions

YJP1608

Rated maximum
current

Operating
temperature

Rated ambient
temperature

0.2±0.1mΩ

－40 ～＋125℃10Ａ ＋70℃ 5,000pcs

Packaging quantityResistance range (Ω)

YJP  1608 - R001
Series code

Size : YJP1608

Maximum resistor value

Type

（unit：mm）

YJP1608

Type Size
(inch) L W a t

1.60±0.200603 0.80±0.20 0.30±0.10 0.30±0.10

Maximum resistance is 
less than 0.3mΩ under 

the operating temperature 
range

W

t

L

a a

Top/Bottom

Side

61

Cu
rre

nt 
se

ns
ing

 su
rfa

ce
 m

ou
nt 

re
sis

tor
s

YJ
P

 s
er

ie
s



MEMO
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MEMO
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Metal Alloy Current Sensing Resistors
High-Precision Low-TCR Alloy Current Sensing Resistors

High-Precision Low-TCR Alloy Current Sensing Resistors

High-Precision Low-TCR Alloy Current Sensing Resistors

High-Precision High-Current Alloy Shunt (Automotive Grade )

High-Precision High-Current Alloy Shunt

MSR  series

MSR  series ( 4 Terminal )

MSR  seriesc ( Long Terminal )

MBRAS series

MBRRC series

Metal Alloy Current Sensing Resistors

64



■MSR series

・

・
・
・
・

・
・
・
・

The MSR series is based on precision resistance alloy and welded
　with vacuum electron beam welding equipment to ensure its characteristics and reliability.
Precision machining and uniform welding provide a minimum tolerance of ±0.5% without trimming.
The TCR achieves a minimum of 25ppm/°C over a wide temperature range of -55°C to 170°C.
The "trim-free" technology avoids current loss and is free of hot spots.
The thermoelectric power is extremely low and thermal fluctuations are minimized.

Automotive Electronic
Precision Power Supply
Instrumentation
Medical Equipment

Applications

Features

High-Precision Low-TCR Alloy Current Sensing Resistors

◆Part numbering system

◆Electrical Specification

MSRSF

MSRPF

MSREK

MSREM

MSRPK

MSRPM

2512
(6432)

3 mΩ

5 mΩ

1 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

1 mΩ

2 mΩ

3 mΩ

1.5 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.3 mΩ

0.5 mΩ

1 mΩ

1 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.2 mΩ

0.3 mΩ

0.5 mΩ

1 mΩ

0.2 mΩ

0.5 mΩ

0.8 mΩ

1 mΩ

4 W

2.5 W

8 W

6 W

5 W

6 W

5 W

10 W

10 W

10 W

5 W

5 W

4 W

3 W

2.5 W

5 W

4 W

3 W

2.5 W

6 W

6 W

6 W

8 W

6 W

5 W

4 W

3 W

12 W

10 W

9 W

8 W

15 W

10 W

9 W

9 W

36 A

22 A

89 A

55 A

41 A

32 A

25 A

100 A

63 A

45 A

57 A

50 A

36 A

27 A

22 A

50 A

36 A

27 A

22 A

140 A

109 A

77 A

89 A

54 A

40 A

30 A

24 A

244 A

182 A

134 A

89 A

273 A

142 A

105 A

94 A

-55～170 ℃

-55～170 ℃

-55～170 ℃

-55～170 ℃

-55～170 ℃

-55～170 ℃

±50 ppm/℃

±100 ppm/℃

±200 ppm/℃

± 0.5 %

±1 %

±5 %

± 0.5 %

±1 %

±5 %

± 0.5 %

±1 %

±5 %

± 0.5 %

±1 %

±5 %

± 0.5 %

±1 %

±5 %

± 0.5 %

±1 %

±5 %

19.7 ℃/W 

31.1 ℃/W

7.8 ℃/W

15.4 ℃/W 

23 ℃/W

31.1 ℃/W

38.4 ℃/W

6.4 ℃/W

12.6 ℃/W 

19.1 ℃/W 

9.7 ℃/W

13.4 ℃/W 

19.8 ℃/W 

26.9 ℃/W 

33.6 ℃/W

13.2 ℃/W

19.8 ℃/W 

24.3 ℃/W

31.1 ℃/W 

4.1 ℃/W

5.1 ℃/W

11.1 ℃/W 

7.6 ℃/W

15.4 ℃/W 

23.1 ℃/W

28.9 ℃/W

36.5 ℃/W 

3.6 ℃/W

3.8 ℃/W

6.3 ℃/W

12.6 ℃/W 

2.6 ℃/W

6.5 ℃/W

9.3 ℃/W

11.4 ℃/W 

4,000 pcs.

4,000 pcs.

4,000 pcs.

2,000 pcs.

2,000 pcs.

Size inch.
(mm)

Resistance
 Value Power Max.

Current
Operating

Tempertature
TCR

（20℃Rsef) Torelance Thermal
Resistance PKG.

MSRSF  2512   P -  5L00 -  D  4P0
Series code

Size：2512、3920、5930

Temperature Coefficient of Resistance Nominal resistance value

Packaging：4P0（4,000)

Resistance torelance

Series

3920
(10052)

5930
(15078)

2512
(6432)

2512
(6432)

2512
(6432)

3920
(10052)

3920
(10052)

5930
(15078)

±50 pm/℃

±150 ppm/℃

±100 ppm/℃

±25 ppm/℃

AEC-Q200 Compliant

2,000 pcs.

4,000 pcs.
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◆Electrical Specification

MSRSF

MSRPF

MSREK

MSREM

MSRPK

MSRPM

MSRSF
MSRPF
MSREK
MSREM
MSRPK
MSRPM

Series
(4 digits)

2512
3920
5930

Size
(4 digits)

P:±25 ppm/℃
Q:±50 ppm/℃
R:±100 ppm/℃
E:±150 ppm/℃
S:±200 ppm/℃

TCR
(1 digits)

5L00 = 5 mΩ
0L50 = 0.5 mΩ

Resistance
(4 digits)

D:±0.5 %
F:±1 %
J:±5 %

Tolerance
(1 digits)

2P0 = 2,000 pcs.
4P0 = 4,000 pcs.

Quantity
(3 digits)

2512
(6432)

3 mΩ

5 mΩ

1 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

1 mΩ

2 mΩ

3 mΩ

1.5 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.3 mΩ

0.5 mΩ

1 mΩ

1 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.2 mΩ

0.3 mΩ

0.5 mΩ

1 mΩ

0.2 mΩ

0.5 mΩ

0.8 mΩ

1 mΩ

6.3±0.3

6.3±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

15.0±0.3

15.0±0.3

15.0±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

6.3±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

10.0±0.3

15.0±0.3

15.0±0.3

15.0±0.3

15.0±0.3

3.0±0.3

3.0±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

7.75±0.3

7.75±0.3

7.75±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

3.0±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

5.2±0.3

7.75±0.3

7.75±0.3

7.75±0.3

7.75±0.3

1.3±0.3

1.3±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

3.8±0.3

3.8±0.3

3.8±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

1.3±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

1.8±0.3

1.8±0.3

2.0±0.3

2.0±0.3

3.8±0.3

3.8±0.3

3.8±0.3

3.8±0.3

0.45±0.2

0.27±0.15

1.3±0.2

0.65±0.2

0.45±0.2

0.33±0.15

0.27±0.15

1.05±0.2

0.53±0.2

0.35±0.2

0.90±0.2

0.65±0.2

0.45±0.2

0.33±0.15

0.27±0.15

0.6±0.2

0.4±0.2

0.33±0.15

0.25±0.15

1.0±0.2

0.9±0.2

0.4±0.15

1.3±0.2

0.6±0.2

0.4±0.2

0.33±0.15

0.25±0.15

1.4±0.2

1.3±0.2

0.8±0.2

0.4±0.2

1.6±0.2

0.65±0.2

0.47±0.2

0.38±0.2

0.35±0.2

0.35±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.35±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

0.5±0.2

3.9±0.2

3.9±0.2

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

3.9±0.2

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

5.6±0.1

3.4±0.25

3.4±0.25

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

8.75±0.2

8.75±0.2

8.75±0.2

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

3.4±0.25

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

6.2±0.2

8.75±0.2

8.75±0.2

8.75±0.2

8.75±0.2

1.8±0.25

1.8±0.25

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

5.2±0.2

5.2±0.2

5.2±0.2

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

1.8±0.25

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

2.7±0.2

5.2±0.2

5.2±0.2

5.2±0.2

5.2±0.2

Size inch.
(mm)

Resistance
 Value

Unit:mm
L W A T D a b cSeries

3920
(10052)

5930
(15078)

2512
(6432)

2512
(6432)

2512
(6432)

3920
(10052)

3920
(10052)

5930
(15078)

◆Dimensions

◆ Part Number information

M S R S F 2 5 1 2 P 5 L 0 0 F- - 4 P 0

Resistor Solder Pad

Not following the recommended solder pad design can seriously
affect the temperature coe?cient measurement results and current sensing accuracy!

Metal Alloy Current Sensing Resistors
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High-Precision Low-TCR Alloy Current Sensing Resistors
■MSR series

◆ Performance

◆ Derating Curve

◆ Reflow Soldering Profile

Test Test Method Standards Typical Max.

High Temperature Storage

Thermal Shock

Bias Humidity

Load Life

Resistance to Solvent

Mechanical Shock

Vibration

Resistance to Solder Heat

Solderability     

TCR

Substrate Bending

Short Time Overload

Low Temperature Storage

Moisture Resistance

ΔR±≤0.5%

ΔR≤±0.1%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±0.01%

ΔR≤±0.01%

ΔR≤±0.2%

ΔR±≤0.5%

ΔR±≤0.5%

ΔR±≤0.5%

ΔR±≤0.5%

ΔR≤±1.0%  

ΔR≤±0.5%  

ΔR≤±0.5%  

ΔR≤±1.0%  

ΔR≤±0.2%  

ΔR≤±0.2%  

ΔR≤±0.5%  

ΔR≤±1.0%  

ΔR≤±0.5%  

ΔR≤±0.5%  

ΔR≤±0.5%  

ΔR≤±0.5%  

AEC-Q200 TEST 3
MIL-STD-202 Method 108

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AEC-Q200 TEST 12
MIL-STD-202 Method 215

AEC-Q200 TEST 13
MIL-STD-202 Method 213

AEC-Q200 TEST 14
MIL-STD-202 Method 204

AEC-Q200 TEST 15
MIL-STD-202 Method 210

AEC-Q200 TEST 18
IEC 60115-1 4.17

AEC-Q200 TEST 19
IEC 60115-1 4.8

AEC-Q200 TEST 21
AEC-Q200-005

IEC 60115-1 4.13

IEC 60068-2-1

MIL-STD-202 Method 106     

1000h@+170°C, unpowered

-55°C, 15min～ambient temperature
<20s～+155°C, 15min, 1000 cycles

+85°C, 85%RH, powered no less than 
10% rated power for1000h

2000h @ +70°C, rated power, 90min on，
30min off +70℃ refers to terminal temperature

Immerse in solvent for 3 min and wipe 10 times. 
Three cycles ofthree solvents. 
Dry at ambient temperature after cleaning

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, 
3 times in each of six directions, on three different axes

10-2KHz, 5g's, 20min/cycle,
12 cycles in each directions of X Y Z

260°C tin bath for 10s

245°C tin bath for 3s

55℃ and +170℃, +20d Ref.

2mm. Duration: 60s.

5x rated voltage, 5s

-55℃ for 96h, unpowered

Apply T=24 h/cycle, zero power,
method 7a and 7b are not required

Clear marking. 
No visible damage 

No visible damage.
95% minimum coverage

Within the 
nominal TCR

Resistor Surface Temperature：  

Pre-Heat: +150℃+190℃,60̃120sec.

Reflow: Above +220℃,90̃150sec.

Applicable Solder Composition: Sn-Ag-Cu
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1.5 Min.

Size 
(mm)

Unit:mm
Series

2512

3920

5930

13.0+0.5/
-0.2

φB

20.2 Min.

φC

330±2

φD

100±2

φEA

MSRSF

MSRPF

MSREK

MSREM

MSRPK

MSRPM

◆Electrical Specification

3 mΩ

5 mΩ

1 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

1 mΩ

2 mΩ

3 mΩ

1.5 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.3 mΩ

0.5 mΩ

1 mΩ

1 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.2 mΩ

0.3 mΩ

0.5 mΩ

1 mΩ

0.2 mΩ

0.5 mΩ

0.8 mΩ

1 mΩ

3.20±0.1

3.20±0.1

5.5±0.2

5.5±0.2

5.5±0.2

5.65±0.2

5.65±0.2

8.05±0.2

8.05±0.2

8.05±0.2

3.30±0.2

3.40±0.2

3.30±0.2

3.20±0.2

3.20±0.2

3.40±0.2

3.30±0.2

3.20±0.2

3.20±0.2

3.30±0.2

3.30±0.2

3.30±0.2

5.5±0.2

5.5±0.2

5.5±0.2

5.65±0.2

5.65±0.2

5.5±0.2

5.5±0.2

5.5±0.2

5.5±0.2

8.03±0.2

8.05±0.2

8.05±0.2

8.05±0.2

6.60±0.1

6.50±0.1

10.5±0.2

10.5±0.2

10.5±0.2
10.41±0.2

10.41±0.2

15.3±0.2

15.3±0.2

15.3±0.2

6.60±0.2

6.75±0.2

6.60±0.2

6.50±0.2

6.50±0.2

6.75±0.2

6.60±0.2

6.50±0.2

6.50±0.2

6.60±0.2

6.60±0.2

6.60±0.2

10.5±0.2

10.5±0.2

10.5±0.2
10.41±0.2

10.41±0.2

10.5±0.2

10.5±0.2

10.5±0.2

10.5±0.2

15.6±0.2

15.3±0.2

15.3±0.2

15.3±0.2

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.00±0.1

4.00±0.1

8.00±0.1

8.00±0.1

8.00±0.1

8.00±0.1

8.00±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

8.0±0.1

8.0±0.1

8.0±0.1

8.0±0.1

8.0±0.1

8.00±0.1

8.00±0.1

8.00±0.1

8.00±0.1

12.0±0.1

12.0±0.1

12.0±0.1

12.0±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.0±0.1

2.0±0.1

2.0±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.0±0.1

2.0±0.1

2.0±0.1

2.0±0.1

2.0±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.0±0.1

2.0±0.1

2.0±0.1

2.0±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

5.50±0.05

5.50±0.05

7.50±0.1

7.50±0.1

7.50±0.1

7.50±0.1

7.50±0.1

11.5±0.05

11.5±0.05

11.5±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05

5.50±0.05
7.5±0.1

7.5±0.1

7.5±0.1

7.5±0.1

7.5±0.1

7.50±0.1

7.50±0.1

7.50±0.1

7.50±0.1

11.5±0.1

11.5±0.1

11.5±0.1

11.5±0.1

12.00±0.2

12.00±0.2

16.00±0.3

16.00±0.3

16.00±0.3

16.00±0.3

16.00±0.3

24.0±0.3

24.0±0.3

24.0±0.3

12.00±0.3

12.00±0.3

12.00±0.3

12.00±0.3

12.00±0.3

12.00±0.2

12.00±0.2

12.00±0.2

12.00±0.2

12.00±0.3

12.00±0.3

12.00±0.3
16.0±0.3

16.0±0.3

16.0±0.3

16.0±0.3

16.0±0.3

16.00±0.3

16.00±0.3

16.00±0.3

16.00±0.3

24.0±0.3

24.0±0.3

24.0±0.3

24.0±0.3

0.90±0.1

0.73±0.1

2.1±0.1

1.5±0.1

1.5±0.1

1.14±0.1

1.14±0.1

1.9±0.1

1.3±0.1

1.3±0.1

1.50±0.1

1.00±0.1

0.90±0.1
0.73±0.1

0.73±0.1

1.00±0.1

0.90±0.1

0.73±0.1

0.73±0.1

1.50±0.1

1.50±0.1

0.9±0.1

2.1±0.1

1.5±0.1

1.5±0.1

1.14±0.1

1.14±0.1

2.7±0.1

2.7±0.1

1.5±0.1

1.5±0.1

2.35±0.1

1.3±0.1

1.3±0.1

1.3±0.1

0.23±0.05

0.23±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.4±0.05

0.4±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.25±0.05

0.23±0.05

0.23±0.05

0.23±0.05

0.23±0.05

0.23±0.05

0.23±0.05

0.23±0.05

0.23±0.05

0.25±0.05

0.25±0.05

0.25±0.05
0.3±0.05

0.3±0.05

0.3±0.05

0.4±0.05

0.4±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.3±0.05

Resistance
 Value

Unit:mm
A B фDO фD1 Ko K1 K2 E G W D T

MSRSF

MSRPF

MSREK

MSREM

MSRPK

MSRPM

Series

2512
(6432)

Size
(mm)

3920
(10052)

5930
(15078)

2512
(6432)

2512
(6432)

2512
(6432)

3920
(10052)

3920
(10052)

5930
(15078)

◆Tape Specificctions
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■MSRPM 1216

・

・

・

・

・

・
・
・
・
・

The MSRPM 1216 series is based on precision resistive alloy and welded with vacuum electron 
beam welding equipment to ensure its characteristics and reliability.
The MSRPM 1216 series product can achieve a maximum target tolerance of ± 0.5% after
precision trimming.
TCR of MSRPM 1216 series is ≤±50ppm/℃ within the operating temperature range  from -55℃ 
to +170℃ and inductance is less than 3nH.
The MSRPM 1216 series successfully achieves the independent and controllable production, 
stable quality, and timely delivery relying on our self-developed raw materials,core equipment and 
core processes.
Providing standard specifications and custom solutions to meet various industry needs.

Automotive Electronics
Precision Power Supply
Instrumentation
Formation & Sorting of Battery
Medical Equipment

Applications

Features

High-Precision Low-Inductance Alloy Current Sensing Resistor
MSRPM 1216

◆Electrical Specification

◆Dimensions
Resistor

MSRPM
1216

0.3mΩ

0.5mΩ

1.0mΩ

10 W

9 W

7 W

-55℃～+170℃

-55℃～+170℃

-55℃～+170℃

Resistance
 Value

Power
(+70℃)

182A

134A

83A

7.8 ℃/W

12.1 ℃/W

12.7 ℃/W

0.1±0.05g

0.1±0.05g

0.07±0.03g

± 0.5 %

± 1.0 %

± 5.0 %

Tape

3,000 pcs.

Max.Operating
Current

Operating
TempertatureSeries TCR

ppm/℃+20℃ Ref)
Thermal

Resistance

±100（+20℃̃+170℃）

±100（+20℃̃+170℃）

±100（+20℃̃+170℃）

AEC-Q200 Compliant

Weight Tolerance PKG.

MSRPM
1216

0.3mΩ

0.5mΩ

1.0mΩ

0.33 ± 0.2

0.33 ± 0.2

0.33 ± 0.2

1.92 ± 0.5

1.8 ± 0.5

1.8 ± 0.5

3.0 ± 0.2

3.0 ± 0.2

3.0 ± 0.2

4.0 ± 0.2

4.0 ± 0.2

4.0 ± 0.2

0.6 ± 0.2

0.6 ± 0.2

0.6 ± 0.2

0.5 ± 0.1

0.5 ± 0.1

0.5 ± 0.1

1.1 ± 0.2

1.1 ± 0.2

1.1 ± 0.2

Resistance
 Value

Unit:mm
T H W A B C DSeries

◆ Part Number information

M S R P M 1 2 1 6 R L 3 0 0 J- - 3 P 0

MSRPM

Series
(5 characters)

1216

Size
(4 characters)

R = ±100 ppm/℃
(+20℃Ref)

(+20℃~+170℃)

TCR
(1 character)

-L300- =  0.3 mΩ
-L500- =  0.5 mΩ
-1L00- =  1.0 mΩ

Resistance
(6 characters)

D = ±0.5 %
F = ±1.0 %
J = ±5.0 %

Tolerance
(1 characters)

3P0 = 3,000 pcs.

Quantity 
(3 characters)

Not following the recommended land pattern design can
seriously affect the temperature coefficient measurement 
results and current sensing accuracy!
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MSRPM 1216

◆Performance

◆Derating Curve

◆Reflow Soldering Profile

Test Test Method Standards Max.

High Temperature Storage

Thermal Shock

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±0.05%

ΔR≤±0.05%

ΔΔR≤±0.2%

ΔR≤±0.1%

ΔR≤±0.5%

ΔR=0

ΔR=0

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.1%

ΔR≤±0.2%

ΔR≤±1.0%

ΔR≤±1.0%

ΔR≤±0.5%

ΔR≤±1.0%

+170°C for 1000h, unpowered

-55°C, 15miñambient temperature 
<20s̃+155°C, 15min, 1000 cycles

+70°C for 2000h, rated power, 90min on, 30min off 
+70℃ refers to terminal temperature

Immerse in solvent for 3 min and wipe 10 times. 
Three cycles ofthree solvents. Dry at ambient 
temperature after cleaning

Half Sine Wave, peak acceleration 100g's, pulse 
duration 6ms, 3 times in each of six directions, 
on three different axes

10-2KHz, 5g's, 20 min per cycle, 12 cycles in 
each of the three directions of X.Y.Z loops

Apply T = 24 hours/cycle, zero power, 
7a and 7b are not required in the method

+260°C , 10s

+245°C tin bath for 3s

-55℃ and +170℃, +20℃ Ref.

2mm. Duration: 60s.

2.5x rated voltage, 5s

-55℃ for 96h, unpowered

+85°C，85%RH，powered 10% rated power for 1000h

AEC-Q200 TEST 13
MIL-STD-202 Method 213

AEC-Q200 TEST 12
MIL-STD-202 Method 215

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AEC-Q200 TEST 7
MIL-STD-202 Method 103

MIL-STD-202 Method 107

AEC-Q200 TEST 3
MIL-STD-202 Method 108

AEC-Q200 TEST 14
MIL-STD-202 Method 204

AEC-Q200 TEST 15
MIL-STD-202 Method 210

AEC-Q200 TEST 18
IEC 60115-1 4.17

AEC-Q200 TEST 19
IEC 60115-1 4.8

AEC-Q200 TEST 21
AEC-Q200-005

IEC 60115-1 4.13

IEC 60068-2-1

MIL-STD-202 Method 106

Clear marking. 
No visible damage

No visible damage.
95% minimum coverage

In the range of ±100ppm/°C

Bias Humidity

Load Life

Resistance to Solvent

Vibration

Resistance to Solder Heat

Solderability

TCR

Substrate Bending

Short Time Overload

Low Temperature Storage

Mechanical Shock

Moisture Resistance

ΔR≤±0.2%

ΔR≤±0.2%

ΔR≤±0.5%

Resistor Surface Temperature：

Pre-Heat: +150℃+190℃,60̃120sec.

Reflow: Above +220℃,90̃150sec.

Applicable Solder Composition: Sn-Ag-Cu

Metal Alloy Current Sensing Resistors
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◆Temperature Coefficient of Resistance Test Curve

MSRPM 1216
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MSRPM 1216

◆Construction & Marking

◆ Storage Instructions

◆Usage Suggestions

◆Tape Specification

Marking: Tolerance+Resistance
F：Tolerance

1L00：Resistance

Resistor Alloy Copper Electrode

Marking

(1)

(2)
(3)
(4)
(5)

Resistors should be stored at a temperature of 5 to 35℃, with a humidity of <60% RH.
The humidity should be kept as low as possible.
Resistors should be protected from direct sunlight.
Resistors should be stored in a clean and dry environment free of harmful gases (HCl, Sulfuric acid, H2S, etc.)
Do not move the resistor from the packaging unless use it.
Under the above storage conditions, the resistor can be stored for at least 1 year.

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.
When installing and using resistors, avoid the impact of mechanical stress on the resistor.
The long-term operating power of resistors should be ≤ rated power to avoid resistance drift caused by long-term overload.
Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.
If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.
If the resistor is not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as 
poor welding caused by oxidation of the resistor.

MSRPM
1216

0.3 mΩ～1.0 mΩ 3.5±0.1 4.5±0.1 1.5±0.1 1.5±0.1 4.00±0.1 8.0±0.1 2.0±0.1 1.75±0.1 5.5±0.1 12.0±0.3 2.1±0.1 0.4±0.05

Resistance
 Value

Unit:mm
A B φD0 φD1 K0 K1 K2 E G W D TSeries

Metal Alloy Current Sensing Resistors
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◆Reel Specification

MSRPM 1216

MSRPM 1216 1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330±2 100±2

Unit:mm
A φB φC φD φESeries
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MSRPM 1216

1216

1216

1216

1216

1216

1216

1216

1216

1216

±0.5%

±1.0%

±5.0%

±0.5%

±1.0%

±5.0%

±0.5%

±1.0%

±5.0%

0.3mΩ

0.3mΩ

0.3mΩ

0.5mΩ

0.5mΩ

0.5mΩ

1.0mΩ

1.0mΩ

1.0mΩ

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

10W

10W

10W

9W

9W

9W

7W

7W

7W

3000pcs

3000pcs

3000pcs

3000pcs

3000pcs

3000pcs

3000pcs

3000pcs

3000pcs

Tolearance Resistance TCR
(+20℃ Ref) Power Quantity 

182A

182A

182A

134A

134A

134A

83A

83A

83A

Max. 
Operating CurrentSize

MSRPM1216R-L300-D3P0
MSRPM1216R-L300-F3P0
MSRPM1216R-L300-J3P0
MSRPM1216R-L500-D3P0
MSRPM1216R-L500-F3P0
MSRPM1216R-L500-J3P0
MSRPM1216R-1L00-D3P0
MSRPM1216R-1L00-F3P0
MSRPM1216R-1L00-J3P0

Part Number

◆Popular Part Numbers

Metal Alloy Current Sensing Resistors
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■MSRPF2726 series （ 4 terminal ）

・

・

・

・
・

・
・
・
・

The MSRPF2726 series is based on precision resistive alloy and welded
with vacuum electron beam welding equipment to ensure its characteristics and reliability.
Precision machining and uniform welding provide a minimum tolerance of ±0.5% without
trimming.
TCR of MSRPF2726 series within the temperature range of +20℃ to +120℃
is ≤ ±75ppm/℃ (1mΩ~2mΩ) and ±50ppm/℃ (3mΩ~5mΩ).
The "Trimming-free" technology avoids current loss and is free of hot spots.
The thermoelectric power is extremely low and thermal fluctuations are minimized.

Automotive Electronic
Precision Power Supply
Instrumentation
Medical Equipment

Applications

Features

High-Precision Low-TCR Alloy Current Sensing Resistors
MSRPF2726 series

◆Electrical Specification

MSRPF2726 2726
(6966)

1 mΩ

1.3 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

7 W

7 W

6 W

5 W

4 W

3 W

83 A

73 A

54 A

40 A

31 A

24 A

-55～170 ℃

± 0.5 %

±1 %

±5 %

8.6 ℃/W 

10.0 ℃/W

17.6 ℃/W

25.3 ℃/W 

32.1 ℃/W

39.7 ℃/W

Size inch.
(mm)

Resistance
 Value Power Max.

Current
Operating

Tempertature
TCR

（20℃Rsef) Torelance Thermal
Resistance PKG.Series

±75 ppm/℃

±50 ppm/℃

AEC-Q200 Compliant

1,200 pcs.

◆Dimensions
Resistor

Land Pattern

Not following the recommended land pattern design can seriously
affect the temperature coefficient measurement results and current
sensing accuracy!

Series
(4 digits)

Size
(4 digits)

TCR
(1 digits)

Resistance
(4 digits)

Tolerance
(1 digits)

Quantity
(3 digits)

◆ Part Number information

M S R P F 2 7 2 6 A 2 L 0 0 F- - 1 P 2

MSRPF2726 2726
(6966)

1 mΩ

1.3 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.4±0.2

0.4±0.2

0.4±0.2

0.4±0.2

0.4±0.2

0.4±0.2

3.75±0.5

3.5±0.5

2.98±0.5

2.85±0.5

2.85±0.5

2.85±0.5

6.9±0.3

6.9±0.3

6.9±0.3

6.9±0.3

6.9±0.3

6.9±0.3

6.6±0.3

6.6±0.3

6.6±0.3

6.6±0.3

6.6±0.3

6.6±0.3

1.0±0.3

1.0±0.3

1.0±0.3

1.0±0.3

1.0±0.3

1.0±0.3

0.7±0.3

0.7±0.3

0.7±0.3

0.7±0.3

0.7±0.3

0.7±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

Size inch.
(mm)

Resistance
 Value

Unit:mm
T H W A B C DSeries

MSRPF 2726 A:±75 ppm/℃
Q:±50 ppm/℃

1L00 = 1 mΩ
1L30 = 1.3 mΩ
2L00 = 2 mΩ
3L00 = 3 mΩ
4L00 = 4 mΩ
5L00 = 5 mΩ

D:±0.5 %
F:±1 %
J:±5 %

1P2 = 1,200 pcs.
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MSRPF2726 series

◆Performance
Test Test Method 

Thermal Shock

Bias Humidity

Load Life

Resistance to Solvent

Mechanical Shock

Vibration

Solderability

TCR

Substrate Bending

Short Time Overload

Moisture Resistance

Standard Typical Max.

ΔR≤±0.5%

ΔR≤±0.2%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.05%

ΔR≤±0.05%

ΔR≤±0.2%

ΔR≤±0.2%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±0.1%

ΔR≤±0.1%

ΔR=0

ΔR=0

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.1%

ΔR≤±0.2%

No visible damage.
95% minimum coverage

Refer to tested curve,
Max. value ≤ ±75ppm/°C（1mΩ～2mΩ）

and ±50ppm/°C（3mΩ～5mΩ）

Clear marking.
No visible damage

1000h@+170°C, unpowered

-55℃,15min～ambient temperature 〈 20s～＋155℃, 15min,1000 cycles

+85℃, 85%RH, powered no less than 10% rated power for 1000h

10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of X Y Z

+260°C constant temperature heating station for 10s

+245°C tin bath for 3s

+20°C and +120°C,+20°C Ref.

2mm. Duration: 60s.

5x rated power, 5s

-55℃ for 96h, unpowered

Apply T=24 h/cycle, zero power,method 7a and 7b are not required

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature 

Immerse in solvent for 3 min and wipe 10 times.
Three cycles ofthree solvents.
Dry at ambient temperature after cleaning

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms,
3 times in each of six directions, on three different axes

AEC-Q200 TEST 3
MIL-STD-202 Method
108
AEC-Q200 TEST 16
MIL-STD-202 Method
107
AEC-Q200 TEST 7
MIL-STD-202 Method
103

AEC-Q200 TEST 8
MIL-STD-202 Method
108
AEC-Q200 TEST 12
MIL-STD-202 Method
215
AEC-Q200 TEST 13
MIL-STD-202 Method
213
AEC-Q200 TEST 14
MIL-STD-202 Method
204

AEC-Q200 TEST 15
MIL-STD-202 Method
210

AEC-Q200 TEST 18
IEC 60115-1 4.17

IEC 60115-1 4.13

IEC 60068-2-1

MIL-STD-202 Method
106

AEC-Q200 TEST 19
IEC 60115-1 4.8

AEC-Q200 TEST 21
AEC-Q200-005

◆ Derating Curve

◆ Reflow Soldering Profile

High Temperature
Storage

Resistance to Solder
Heat

Low Temperature
Storage

Resistor Surface Temperature：  

Pre-Heat: +150℃+190℃,60～120sec.

Reflow: Above +220℃,90～150sec.

Applicable Solder Composition: Sn-Ag-Cu

Metal Alloy Current Sensing Resistors
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1.5 Min.

Size 
(mm)

Unit:mm
Series

2726
（6966） 13.0+0.5/-0.2

φB

20.2 Min.

φC

330±2

φD

100±2

φEA

MSRPF
2726

◆Tape Specification

◆Reel Specification

1 mΩ

1.3 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

7.0±0.1

7.0±0.1

7.0±0.1

7.0±0.1

7.0±0.1

7.0±0.1

7.3±0.1

7.3±0.1

7.3±0.1

7.3±0.1

7.3±0.1

7.3±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

4.00±0.1

8.00±0.1

8.00±0.1

8.00±0.1

8.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

5.50±0.05

5.50±0.05

7.50±0.1

7.50±0.1

7.50±0.1

7.50±0.1

12.00±0.2

12.00±0.2

16.00±0.3

16.00±0.3

16.00±0.3

16.00±0.3

0.90±0.1

0.73±0.1

2.1±0.1

1.5±0.1

1.5±0.1

1.14±0.1

0.23±0.05

0.23±0.05

0.3±0.05

0.3±0.05

0.3±0.05

0.4±0.05

Resistance
 Value

Unit:mm
A B фDO Ko K1 K2 E G W D T

MSRPF
2726

Series Size
(mm)

2726
(6966)

◆Construction & Marking

SSM：Brand

F：Tolerance

1L00：Resistance

MSRPF2726 series
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■MSRPF4026 series （ 4 terminal ）

・

・
・

・
・

・
・
・
・

The MSRPF4026 series is based on precision resistive alloy and welded
with vacuum electron beam welding equipment to ensure its characteristics and reliability.
Precision machining and uniform welding provide a minimum tolerance of ±0.5% without trimming.
TCR of MSRPF4026 series within the temperature range of +20℃ to +120℃
is ≤ ±75ppm/℃ (1mΩ~2mΩ) and ±50ppm/℃ (3mΩ~5mΩ).
The "Trimming-free" technology avoids current loss and is free of hot spots.
The thermoelectric power is extremely low and thermal fluctuations are minimized.

Automotive Electronic
Precision Power Supply
Instrumentation
Medical Equipment

Applications

Features

High-Precision Low-TCR Alloy Current Sensing Resistors
MSRPF4026 series

◆Electrical Specification

MSRPF4026 4026
(10166)

1 mΩ

1.3 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

7 W

7 W

6 W

5 W

4 W

3 W

83 A

73 A

54 A

40 A

31 A

24 A

-55℃～170℃

± 0.5 %

±1.0 %

±5.0 %

8.6 ℃/W 

10.0 ℃/W

17.6 ℃/W

25.3 ℃/W 

32.1 ℃/W

39.7 ℃/W

Size inch.
(mm)

Resistance
 Value Power Max.

Current
Operating

Tempertature
TCR

（20℃Rsef) Torelance Thermal
Resistance PKG.Series

±75 ppm/℃

±50 ppm/℃

AEC-Q200 Compliant

1,200 pcs.

◆Dimensions
Resistor

Land Pattern

Not following the recommended land pattern design can seriously
affect the temperature coefficient measurement results and current
sensing accuracy!

MSRPF4026 4026
(10166)

1 mΩ

1.3 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

0.4±0.2

0.4±0.2

0.4±0.2

0.4±0.2

0.4±0.2

0.4±0.2

3.75±0.5

3.5±0.5

2.98±0.5

2.85±0.5

2.85±0.5

2.85±0.5

10.1±0.3

10.1±0.3

10.1±0.3

10.1±0.3

10.1±0.3

10.1±0.3

6.6±0.3

6.6±0.3

6.6±0.3

6.6±0.3

6.6±0.3

6.6±0.3

1.0±0.3

1.0±0.3

1.0±0.3

1.0±0.3

1.0±0.3

1.0±0.3

0.7±0.3

0.7±0.3

0.7±0.3

0.7±0.3

0.7±0.3

0.7±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

2.0±0.3

Size inch.
(mm)

Resistance
 Value

Unit:mm
T H W A B C DSeries

◆ Part Number information

M S R P F 4 0 2 6 A 2 L 0 0 F- - 1 P 2

MSRPF

Series
(5 digits)

4026

Size
(4 digits)

A:±75 ppm/℃
Q:±50 ppm/℃

TCR
(1 digits)

1L00 = 1 mΩ
1L30 = 1.3 mΩ
2L00 = 2 mΩ
3L00 = 3 mΩ
4L00 = 4 mΩ
5L00 = 5 mΩ

Resistance
(4 digits)

D:±0.5 %
F:±1 %
J:±5 %

Tolerance
(1 digits)

1P2 = 1,200 pcs.

Quantity
(3 digits)
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MSRPF4026 series

◆Performance
Test Test Method 

Thermal Shock

Bias Humidity

Load Life

Resistance to Solvent

Mechanical Shock

Vibration

Solderability

TCR

Substrate Bending

Short Time Overload

Moisture Resistance

Standards Typical Max.

ΔR≤±0.5%

ΔR≤±0.2%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.05%

ΔR≤±0.05%

ΔR≤±0.2%

ΔR≤±0.2%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±0.1%

ΔR≤±0.1%

ΔR=0

ΔR=0

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.1%

ΔR≤±0.2%

No visible damage.
95% minimum coverage

Refer to tested curve,
Max. value ≤ ±75ppm/°C（1mΩ～2mΩ）

and ±50ppm/°C（3mΩ～5mΩ）

Clear marking.
No visible damage

1000h@+170°C, unpowered

-55℃,15min～ambient temperature 〈 20s～＋155℃, 15min,1000 cycles

+85℃, 85%RH, powered no less than 10% rated power for 1000h

10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of X Y Z

+260°C constant temperature heating station for 10s

+245°C tin bath for 3s

+20°C and +120°C,+20°C Ref.

2mm. Duration: 60s.

5x rated power, 5s

-55℃ for 96h, unpowered

Apply T=24 h/cycle, zero power,method 7a and 7b are not required

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature 

Immerse in solvent for 3 min and wipe 10 times.
Three cycles ofthree solvents.
Dry at ambient temperature after cleaning

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms,
3 times in each of six directions, on three different axes

AEC-Q200 TEST 3
MIL-STD-202 Method
108
AEC-Q200 TEST 16
MIL-STD-202 Method
107
AEC-Q200 TEST 7
MIL-STD-202 Method
103

AEC-Q200 TEST 8
MIL-STD-202 Method
108
AEC-Q200 TEST 12
MIL-STD-202 Method
215
AEC-Q200 TEST 13
MIL-STD-202 Method
213
AEC-Q200 TEST 14
MIL-STD-202 Method
204

AEC-Q200 TEST 15
MIL-STD-202 Method
210

AEC-Q200 TEST 18
IEC 60115-1 4.17

IEC 60115-1 4.13

IEC 60068-2-1

MIL-STD-202 Method
106

AEC-Q200 TEST 19
IEC 60115-1 4.8

AEC-Q200 TEST 21
AEC-Q200-005

◆ Derating Curve

◆ Reflow Soldering Profile

High Temperature
Storage

Resistance to Solder
Heat

Low Temperature
Storage

Resistor Surface Temperature：  

Pre-Heat: +150℃+190℃,60～120sec.

Reflow: Above +220℃,90～150sec.

Applicable Solder Composition: Sn-Ag-Cu

Metal Alloy Current Sensing Resistors
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1.5 Min.

Size inch. 
(mm)

Unit:mm
Series

4026
（10166） 13.0+0.5/-0.2

φB

20.2 Min.

φC

330±2

φD

100±2

φEA

MSRPF
4026

◆Tape Specification

◆Reel Specification

1 mΩ

1.3 mΩ

2 mΩ

3 mΩ

4 mΩ

5 mΩ

7.0±0.1

7.0±0.1

7.0±0.1

7.0±0.1

7.0±0.1

7.0±0.1

10.5±0.1

10.5±0.1

10.5±0.1

10.5±0.1

10.5±0.1

10.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

12.0±0.1

12.0±0.1

12.0±0.1

12.0±0.1

12.0±0.1

12.0±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

2.00±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

11.5±0.1

11.5±0.1

11.5±0.1

11.5±0.1

11.5±0.1

11.5±0.1

24.0±0.3

24.0±0.3

24.0±0.3

24.0±0.3

24.0±0.3

24.0±0.3

4.2±0.1

4.2±0.1

3.5±0.1

3.5±0.1

3.5±0.1

3.5±0.1

0.4±0.05

0.4±0.05

0.4±0.05

0.4±0.05

0.4±0.05

0.4±0.05

Resistance
 Value

Unit:mm
A B фD0 фD1 K0 K1 K2 E G W D T

MSRPF
4026

Series Size inch.
(mm)

4026
(10166)

◆Construction & Marking

SSM：Brand

F：Tolerance

1L00：Resistance

MSRPF4026 series
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■MSRSF3951

・

・
・

・
・

・
・
・
・

The MSRSF3951 series is based on precision resistive alloy and welded.
with vacuum electron beam welding equipment to ensure its characteristics and reliability.
Precision machining and uniform welding provide a minimum tolerance of ±0.5% without trimming.
The TCR achieves a minimum of ±25ppm/°C over a wide temperature range of
 +20°C to +120°C.
The "Trimming-free" technology avoids current loss and is free of hot spots.
The thermoelectric power is extremely low and thermal fluctuations are minimized.

Automotive Electronic
Precision Power Supply
Instrumentation
Medical Equipment

Applications

Features

High-Precision Low-TCR Alloy Current Sensing Resistors
MSRSF3951 series

◆Electrical Specification

MSRSF 3951
(10013)

0.3 mΩ

0.4 mΩ

0.8 mΩ

15W

15W

10W

220 A

190 A

110 A

-55℃～170℃
± 0.5 %

±1 %

±5 %

2.3 ℃/W

3.2 ℃/W

6.1 ℃/W

Size inch.
(mm)

Resistance
 Value Power Max.Operating

Current
Operating

Tempertature
TCR

（20℃Ref) Torelance Thermal
Resistance PKG.Series

±25 ppm/℃

AEC-Q200 Compliant

1,200 pcs.

◆Dimensions
Resistor

Land Pattern

Not following the recommended land pattern design can seriously
affect the temperature coefficient measurement results and current
sensing accuracy!

MSRSF 3951
(10013)

0.3 mΩ

0.4 mΩ

0.8 mΩ

10.0±0.3

10.0±0.3

10.0±0.3

13.0±0.5

13.0±0.5

13.0±0.5

2.0±0.3

2.0±0.3

2.0±0.3

1.7±0.2

1.3±0.2

0.65±0.2

0.5±0.2

0.5±0.2

0.5±0.2

8.6±0.1

8.6±0.1

8.6±0.1

15.0±0.2

15.0±0.2

15.0±0.2

2.7±0.2

2.7±0.2

2.7±0.2

1.2±0.2

1.2±0.2

1.2±0.2

2.8±0.2

2.8±0.2

2.8±0.2

11.0±0.2

11.0±0.2

11.0±0.2

Size inch.
(mm)

Resistance
 Value

Unit:mm
L W A T D a b c d e fSeries

◆ Part Number information

M S R S F 3 9 5 1 P 0 L 3 0 F- - 1 P 2

MSRSF

Series
(5 digits)

3951

Size
(4 digits)

P:±25 ppm/℃

TCR
(1 digits)

0L30 = 0.3 mΩ
0L40 = 0.4 mΩ
0L80 = 0.8 mΩ

Resistance
(4 digits)

D:±0.5 %
F:±1 %
J:±5 %

Tolerance
(1 digits)

1P2 = 1,200 pcs.

Quantity
(3 digits)
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MSRSF3951

◆Performance
Test Test Method 

Thermal Shock

Bias Humidity

Load Life

Resistance to Solvent

Mechanical Shock

Vibration

Solderability

TCR

Substrate Bending

Short Time Overload

Moisture Resistance

Standards Typical Max.

ΔR≤±0.5%

ΔR≤±0.1%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.1%

ΔR≤±0.1%

ΔR≤±0.2%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.1%

ΔR≤±0.1%

ΔR≤±0.1%

ΔR≤±0.1%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.5%

No visible damage.
95% minimum coverage

Within the nominal TCR

Clear marking.
No visible damage

1000h@+170°C, unpowered

-55℃,15min～ambient temperature 〈 20s～＋155℃, 15min,1000 cycles

+85℃, 85%RH, powered no less than 10% rated power for 1000h

10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of X Y Z

+260°C tin bath for 10s

+245°C tin bath for 3s

+20°C and +120°C,+20°C Ref.

2mm. Duration: 60s.

5x rated voltage, 5s

-55℃ for 96h, unpowered

Apply T=24 h/cycle, zero power,method 7a and 7b are not required

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature 

Immerse in solvent for 3 min and wipe 10 times.
Three cycles ofthree solvents.
Dry at ambient temperature after cleaning

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms,
3 times in each of six directions, on three different axes

AEC-Q200 TEST 3
MIL-STD-202 Method
108
AEC-Q200 TEST 16
MIL-STD-202 Method
107
AEC-Q200 TEST 7
MIL-STD-202 Method
103

AEC-Q200 TEST 8
MIL-STD-202 Method
108
AEC-Q200 TEST 12
MIL-STD-202 Method
215
AEC-Q200 TEST 13
MIL-STD-202 Method
213
AEC-Q200 TEST 14
MIL-STD-202 Method
204

AEC-Q200 TEST 15
MIL-STD-202 Method
210

AEC-Q200 TEST 18
IEC 60115-1 4.17

IEC 60115-1 4.13

IEC 60068-2-1

MIL-STD-202 Method
106

AEC-Q200 TEST 19
IEC 60115-1 4.8

AEC-Q200 TEST 21
AEC-Q200-005

◆ Derating Curve

◆ Reflow Soldering Profile

High Temperature
Storage

Resistance to Solder
Heat

Low Temperature
Storage

Resistor Surface Temperature：  

Pre-Heat: +150℃+190℃,60～120sec.

Reflow: Above +220℃,90～150sec.

Applicable Solder Composition: Sn-Ag-Cu

Metal Alloy Current Sensing Resistors
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1.5 Min.

Size inch. 
(mm)

Unit:mm
Series

3951
（10013） 13.0+0.5/-0.2

φB

20.2 Min.

φC

330±2

φD

100±2

φEA

MSRSF

◆Tape Specification

◆Reel Specification

0.3 mΩ

0.4 mΩ

0.8 mΩ

10.5±0.2

10.5±0.2

10.5±0.2

13.4±0.2

13.4±0.2

13.4±0.2

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

1.5±0.1

4.0±0.1

4.0±0.1

4.0±0.1

16.0±0.1

16.0±0.1

16.0±0.1

2.00±0.1

2.00±0.1

2.00±0.1

1.75±0.1

1.75±0.1

1.75±0.1

11.5±0.1

11.5±0.1

11.5±0.1

24.0±0.3

24.0±0.3

24.0±0.3

2.7±0.1

2.7±0.1

2.7±0.1

0.4±0.05

0.4±0.05

0.4±0.05

Resistance
 Value

Unit:mm
A B фD0 фD1 K0 K1 K2 E G W D T

MSRSF

Series Size inch.
(mm)

3951
(10013)

◆Construction & Marking

SSM：Brand

F：Tolerance

4L00：Resistance

MSRSF3951
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■MBRAS 6918

・

・

・

・

・
・
・
・
・
・

The MBRAS 6918 series is designed for automotive-grade current sensing, capable of 
measuringcurrents  from hundreds to thousands of amperes.
Due to special alloy materials, the MBRAS 6918 series has good long-term stability and is capable
to withstand pulse current several times, which is higher than the rated current.
The special heat treatment process of the MBRAS 6918 series make it a low current coefficient with
very good  compensation characteristics, minimizing resistance changes under varying currents. 
With thermal EMF of less than 1.0μV/℃ to copper and inductance less than 3nH, The MBRAS
6918 series has little effect on the voltage output of the millivolt level and also performs perfect at
high frequency applications.

Automotive Electronics
Precision Power Supply
Instrumentation
Medical Equipment
Test End Measurement  Equipment
Medical Equipment

Applications

Features

Automotive Grade High-Precision Manganese-Copper Alloy Shunt
MBRAS 6918

◆Electrical Specification

MBRAS
6918

50μΩ

100μΩ

25W

25W

700 A

700 A

700 A

700 A

700 A

500 A

500 A

500 A

500 A

500 A

-55℃～170℃

± 0.5 %

± 1.0 %

± 2.0 %

± 5.0 %

Resistance
 Value Power

PIN type

M3 type

Standard type

PIN type

M3 type

Standard type

Standard type
(nickel-plated) 

Standard type
(partial nickel-plated)

Standard type
(nickel-plated) 

Standard type
(partial nickel-plated)

Voltage Terminal 
Structure

Max.Operating
Current

Operating
Tempertature Torelance

1.0 ℃/W

1.7 ℃/W

Thermal
ResistanceSeries TCR

ppm/℃+20℃ Ref)
±200（-55℃～+20℃）
±150（+20℃～+170℃）

±250（-55℃～+20℃）
±200（+20℃～+170℃）

±150（-55℃～+20℃）
±100（+20℃～+170℃）

±200（-55℃～+20℃）
±150（+20℃～+170℃）

±150（-55℃～+20℃）
±100（+20℃～+170℃）

±175（-55℃～+20℃）
±100（+20℃～+170℃）

±175（-55℃～+20℃）
±100（+20℃～+170℃）

±150（-55℃～+20℃）
±100（+20℃～+170℃）

±200（-55℃～+20℃）
±150（+20℃～+170℃）

±150（-55℃～+20℃）
±100（+20℃～+170℃）

AEC-Q200 Compliant

Weight

27g±5g

◆ Part Number information

M B R A S 6 9 1 8 R 0 L 1 0 J- - A 9

MBRAS

Series
(5 characters)

6918

Size
(4 characters)

R = ±100 ppm/℃
E = ±150 ppm/℃
S = ±200 ppm/℃

(+20℃Ref)
(+20℃~+170℃)

TCR
(1 character)

-0L05- =  50 μΩ
-0L10- = 100 μΩ

Resistance
(6 characters)

D = ± 0.5 %
 F = ± 1.0 % 

G = ± 2.0 %
J = ± 5.0 %

Tolerance
(1 characters)

A9 = PIN type.
B9 = M3 type.

S9 = Standard type.
SN = Standard type (nickel-plated) .
S4 = Standard type (partial nickel-plated).

Voltage Terminal Structure 
(2 characters)
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MBRAS 6918

◆Dimensions

PIN Type

M3 Type

Standard Type

Standard Type (Nickel-Plated) 

Standard Type (Partial Nickel-Plated)

Metal Alloy Current Sensing Resistors
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◆Performance

PIN type 

M3 type

Standard type

Standard type(nickel-plated)

Standard type(partial nickel-plated) 

PIN type 

M3 type

Standard type

Standard type(nickel-plated)

Standard type(partial nickel-plated) 

7.0±0.2

9.0±0.2

4.1±0.3

4.1±0.3

4.1±0.3

13.5±0.2

14.5±0.2

8.1±0.3

8.1±0.3

8.1±0.3

\

\

4.8

4.8

4.8

\

\

8.8

8.8

8.8

\

\

19

19

19

\

\

19

19

19

\

\

4

4

4

\

\

4

4

4

D a b cResistance Value Voltage Terminal Structure
Unit:mm

MBRAS
6918

Series

Test Test Method Standards Max.

50μΩ

Thermal Shock

Short Time Overload

Low Temperature Storage

Bias Humidity

High Temperature Storage

Mechanical Shock

Vibration

Load Life

Resistance to Soldering Heat

TCR

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.5%

ΔR≤±0.5%

ΔR≤±1.0%

ΔR≤±0.5%

-55°C, 15miñtransition time<20s̃+155°C, 15min,
1000 cycles

5x rated voltage, 5s

-55℃ for 24h, unpowered

+85°C，85%RH，powered 10% rated power for 1000h

+170°C for 1000h, unpowered

Half sine wave, peak acceleration 100g's, pulse duration 6ms, 
3 times in each of six directions, on three different axes

10-2KHz, 5g's, 20 min per cycle, 12 in each of the three
directions of X.Y.Z loops

+70°C for 1000h, rated power, 90min on, 30min off 
+70℃ refers to terminal temperature

+260°C , 10s

-55℃ and +170℃, +20℃ Ref.

MIL-STD-202 Method 107

IEC 60115-1 4.13

IEC 60115-1 4.36

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AEC-Q200 TEST 3
MIL-STD-202 Method 108

AEC-Q200 TEST 13
MIL-STD-202 Method 213

AEC-Q200 TEST 14
MIL-STD-202 Method 204

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AEC-Q200 TEST 15
MIL-STD-202 Method 210

MIL-STD-202G Method 304

100μΩ

◆Land Pattern

Not following the recommended land pattern design can seriously affect the 

temperature coefficient measurement results and current sensing accuracy!

MBRAS 6918

a

b

c

Within the nominal
TCR

◆Derating Curve
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MBRAS 6918

◆Reflow Soldering Profile

PIN type & M3 type:LOGO+Model+DC

Standard type:Tolerance+DM Code

◆Maximum Pulse Energy Curve

◆Construction

◆Marking

Resistor Surface Temperature：

Pre-Heat: +150℃+190℃,60～120sec.

Reflow: Above +220℃,90～150sec.

Applicable Solder Composition: Sn-Ag-Cu

LOGO：SSM

MBRAS6918E-0L05-JA9：Model

2401：DC

Electron Beam Welding

Resistor Alloy Marking
Marking Marking

J：Tolerance

DM Code：Model +Traceability Number

(31 characters,including a space 

 in the middle of the string) 

MBRAS6918E-0L05-JA9　　AL23H13P001
Model　　　　　　Traceability Number

Metal Alloy Current Sensing Resistors
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6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

6918

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

±0.5%

±1.0%

±2.0%

±5.0%

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

50μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

100μΩ

±150ppm/℃

±150ppm/℃

±150ppm/℃

±150ppm/℃

±200ppm/℃

±200ppm/℃

±200ppm/℃

±200ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±150ppm/℃

±150ppm/℃

±150ppm/℃

±150ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±150ppm/℃

±150ppm/℃

±150ppm/℃

±150ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

±100ppm/℃

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

25W

Tolearance Resistance TCR
(+20℃ Ref) Power

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

700A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

500A

Max. 
Operating CurrentSize

MBRAS6918E-0L05-DA9
MBRAS6918E-0L05-FA9
MBRAS6918E-0L05-GA9
MBRAS6918E-0L05-JA9
MBRAS6918S-0L05-DB9
MBRAS6918S-0L05-FB9
MBRAS6918S-0L05-GB9
MBRAS6918S-0L05-JB9
MBRAS6918R-0L05-DS9
MBRAS6918R-0L05-FS9
MBRAS6918R-0L05-GS9
MBRAS6918R-0L05-JS9
MBRAS6918E-0L05-DSN
MBRAS6918E-0L05-FSN
MBRAS6918E-0L05-GSN
MBRAS6918E-0L05-JSN
MBRAS6918R-0L05-DS4
MBRAS6918R-0L05-FS4
MBRAS6918R-0L05-GS4
MBRAS6918R-0L05-JS4
MBRAS6918R-0L10-DA9
MBRAS6918R-0L10-FA9
MBRAS6918R-0L10-GA9
MBRAS6918R-0L10-JA9
MBRAS6918R-0L10-DB9
MBRAS6918R-0L10-FB9
MBRAS6918R-0L10-GB9
MBRAS6918R-0L10-JB9
MBRAS6918R-0L10-DS9
MBRAS6918R-0L10-FS9
MBRAS6918R-0L10-GS9
MBRAS6918R-0L10-JS9
MBRAS6918E-0L10-DSN
MBRAS6918E-0L10-FSN
MBRAS6918E-0L10-GSN
MBRAS6918E-0L10-JSN
MBRAS6918R-0L10-DS4
MBRAS6918R-0L10-FS4
MBRAS6918R-0L10-GS4
MBRAS6918R-0L10-JS4

Part Number

◆Popular Part Numbers

MBRAS 6918

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40
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■MBRRC 0500

・

・

・
・

・
・

・
・
・
・
・
・

The MBRRC 0500 series of products can reach an accuracy of 0.1% at a rated current of 10% to
100%.
The MBRRC 0500 series of products can achieve a minimum TCR of ±20ppm/°C within the range
of -20°C to +120°C.
The MBRRC 0500 series of products features low thermal EMF versus copper and current coefficient.
The MBRRC 0500 series of products will undergo 100% power-on testing before delivery, and the
data of individual products are traceable.
Core materials and processes are self-controlled, ensuring stable quality and timely delivery.
Providing standard specifications and custom solutions to meet various industry needs.

Automotive Electronics
Precision Power Supply
Instrumentation
Medical Equipment
Test End Measurement  Equipment
Medical Equipment

Applications

Features

AHigh-Precision High-Current Alloy Shunt
MBRRC 0500

◆Electrical Specification

MBRRC

0500

100μΩ

150μΩ

500A

500A

600 A

600 A

-55℃～170℃

-55℃～170℃

844g±80g

874g±80g

Resistance
 Value

Rated
current

50mV

75mV

Output
voltage

Max.Operating
Current

Operating
Tempertature WeightSeries TCR

ppm/℃+20℃ Ref)

±20（+20℃̃+120℃）

±20（+20℃̃+120℃）

AEC-Q200 Compliant

Tolerance

±0.1%

±0.1%

◆Part Number information

◆Dimensions

M B R R C 0 5 0 0 B 0 5 0 Z 0 0

MBRAS

Series
(5 characters)

0500=500A

Rated current
(4 characters)

B = ± 0.1%

Tolerance
(1 character)

050=50mV
075=75mV

Output voltage
(3 characters)

Z00=Standard

Code
(3 characters)

MBRRC0500B050Z00

MBRRC0500B075Z00
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MBRRC 0500

◆Performance

Marking of product: Logo + product specifications + DM code.

◆Construction

◆Marking

SSM：LOGO

500A/50mV：Rated current / Output voltage

DM Code：Traceability（9 characters）

　　　230101001

Traceability Number

Test Test Method Standards Max.

Basic Tolerance

Tolerance Consistency

ΔR≤±0.1%

ΔR≤±0.05%

ΔR≤±0.05%

Load 5%, 10%, 20%, 60%, 80%, 120% rated current for 1 minute.

Load 100% rated current. Measure the consistency of the basic tolerance 
of three parts in the same lot after thermal balance is reached.

Load 100% rated current. Measure the resistance every 5s after thermal 
balance is reached. Record 21 times, and calculate repeatability.

Load 100% rated current, every 60s, calculate the change 
rate of  tolerance.

2.25 times rated current for 1.5s.

Each cycle lasts 24 hours with humidity set at 95%RH. The temperature 
profile follows:
1.Ramp to 60°C in 3 hours and hold for 9 hours.
2.Cool to 25°C in 3 hours and hold for 9 hours 6 cycles.

+70 ℃ for 30 minutes, and load 100% rated current to 
reach thermal balance.

-40 ℃ for 30 minutes, and load 10% rated current for 1 minute.

Load 100% rated current. Measure the resistance after thermal balance 
is reached. After the shunt cools to room temperature, power on again 
at 100% rated current to reach thermal balance. Measure the resistance 
and calculate the rate of change of the two resistance values.

Q/GDW11850-2018

Q/GDW11850-2018

Q/GDW11850-2018

Q/GDW11850-2018

Q/GDW11850-2018

Q/GDW11850-2018

Q/GDW11850-2018
GB/T2423.4

Q/GDW11850-2018

Q/GDW11850-2018

ΔR≤±0.02%

≤5min

ΔR≤±0.1%

ΔR≤±0.1%

ΔR≤±0.1%

ΔR≤±0.1%

Tolerance  Stability 

Measurement Repeatability

Thermal Balance Time

Overload Test

Temperature Alternating

High Temperature High Current

Low Temperature Low Current 

Logo & Spec. Identification Resistor Alloy M3 Bolt Marking (DM Code)

Copper Terminal

Metal Alloy Current Sensing Resistors
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◆Curve of the Resistance of Loaded Shunt

◆Installation Legend

MBRRC 0500

◆Popular Part Numbers

*Under different heat dissipation conditions and different applied copper bar sizes, there will be some differences in the 

change of shunt on resistance. The above operating conditions are under normal temperature with 100mm² copper wire;

For customized test, please contact us to provide detailed operating conditions.

MBRRC0500B050Z00

MBRRC0500B075Z00

500A

500A

±0.1%

±0.1%

±20ppm/℃

±20ppm/℃

50μΩ

50μΩ

Rated Current Tolerance

50mV

75mV

Output Voltage TCR
(+20℃ Ref) ResistancePart Number Max. 

Operating Current

600A

600A
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Power choke coils
Power choke coils

PCMB series
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◆Part numbering system

◆Dimensions,
    Electrical characteristics

◆Equivalent circuits

Rated current : the current that increases the temperature by 40°C
Saturating current : The current that reduces inductance by 30% (PCMB/PS/PST/PL).
*Contact us for details.

PCMB  13**  -  ***  M  N(S,T)

Inductance tolerance : M=±20%

Material :  refer to the table
 for electrical characteristics

Inductance value
(R56=0.56μH, R68=0.68μH)

Size : (063T=6.6ｘ7.3ｘ3.0mm, 104T=10ｘ11.5ｘ4.0mm,
          133E=12.6ｘ13.8ｘ3.5mm, 135T=12.6ｘ13.8ｘ5.0mm)

L

W

T

Series code

Power choke coils
■PCMB series

・
・
・

・

Low profile (3.0 mm max) and small size (7.3mm ｘ 6.6mm)
Small size allowing space saving on the board
Low loss and high saturating current.

PCs, servers, power sources, mobile devices, flat screen TVs etc.

Applications

Features
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High frequency surface mount components
High frequency chip resistors

High Precision Chip Attenuators (Up to 55GHz)

High Precision Chip Attenuaters (Up to 30GHz）

High Precision Chip Attenuators

High Precision Chip Attenuators
(W type)

Thermo-variable chip attenuators

Power Splitters

High power chip terminators

Super High power chip terminators

RFD series

ATS-FD series

ATFseries

PAT series

PAT series, W type

P＊V series

PS series

PCS series

HPT series

★New series

★New series

★New series

102
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（unit：mm）

■RFD series

◆Dimensions

High Frequency Chip  Resistors

Features

Applications

A resistor that takes advantage of the characteristics of thin films, and supports
a wide range of frequencies from DC to 67 GHz.
Small 0603 size
Face-down mounting type

・

・
・

Low noise high frequency transmission and reception circuit
High frequency termination circuit
High frequency attenuation circuit

・
・
・

◆Part numbering system

◆Electrical Specification

RFD  0603 P - 50R0 - D - T1
Series code

Size:0603

Resistance values：50Ω, 75Ω, 100Ω

Resistance tolerance D : ±0.5%

TCR P:±25ppm

Packaging quantity:
T5(5,000pcs), T1(1,000pcs)

Type

Impedance

Operating frequency

rated power

Rated operating
temperature

Operating temperature

Packaging quantity

RFD0603

50Ω, 75Ω, 100Ω

DC～67GHz

50mW

70℃

-40℃～+125℃

1,000pcs/reel（T1）
5,000pcs/reel(T5)

 10,000pcs./reel (T10)

L

t
W

b

a

b

RFD0603

Type
（mm）

0.60±0.05 0.30±0.05 0.22±0.05 0.24±0.05 0.14±0.05

L W t a ｂ
Size

（inch）

0201
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（unit：mm）

■RFD series

◆Dimensions

High Frequency Chip  Resistors

Features

Applications

A resistor that takes advantage of the characteristics of thin films, and supports
a wide range of frequencies from DC to 67 GHz.
Small 0603 size
Face-down mounting type

・

・
・

Low noise high frequency transmission and reception circuit
High frequency termination circuit
High frequency attenuation circuit

・
・
・

◆Part numbering system

◆Electrical Specification

RFD  0603 P - 50R0 - D - T1
Series code

Size:0603

Resistance values：50Ω, 75Ω, 100Ω

Resistance tolerance D : ±0.5%

TCR P:±25ppm

Packaging quantity:
T5(5,000pcs), T1(1,000pcs)

Type

Impedance

Operating frequency

rated power

Rated operating
temperature

Operating temperature

Packaging quantity

RFD0603

50Ω, 75Ω, 100Ω

DC～67GHz

50mW

70℃

-40℃～+125℃

1,000pcs/reel（T1）
5,000pcs/reel(T5)

 10,000pcs./reel (T10)

L

t
W

b

a

b

RFD0603

Type
（mm）

0.60±0.05 0.30±0.05 0.22±0.05 0.24±0.05 0.14±0.05

L W t a ｂ
Size

（inch）

0201

◆Derating Curve

◆Recommended land patterns(soldering footprints)

RFD0603

0.24

0.26

0.24

0.14 0.14

　　　  0　　　　  50　70　  100 125   155
Ambient temperature（℃）

100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
（
％
）

-40

◆High frequency characteristics
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■ATS-FD series

◆Equivalent Circuit and pin arrangement

Type

Attenuation

Circuit Type

Equivalent circuits

Attenuation tolerance

V S W R

Impedance

Operating frequency

Rated power

Rated operating 
temperature

Operating temperature

Packaging quantity

High Precision chip attenuators (Up to 55GHz）

Features

Applications

Attenuation range up to 55GHz
Internal circuit specially designed for 0-10dB attenuation.
Miniature surface mount chip attenuator (1005,2012 size)
Signal line sandwiched by ground – excellent heat dissipation and low noise.

・
・
・
・

Wireless communication devices and base stations
Wireless communication modules

・
・

◆Part numbering system

◆Electrical Specification

Packing quantity ：
T1（1,000pcs） , T05（500pcs）

ATS  2012 - 10DB - FD - T1
Series Code

Size：1005, 2012 Attenuation

Face down mounting

ATS2012-FD

0dB

Thru

①

1～10dB

Pi(π)

②

1～8dB

Pi(π)

②

9～10dB

Dual Pi ( Dual π）

③

ATS1005-FD

0dB

Thru

①

50Ω

DC～55GHz

32mW

DC～55GHz

100mW

500pcs/reel（T05）
1,000pcs/reel（T1）

Equivalent Circuit

１：Input pin

２：Output pin

３：GND

①

③

②

Pin arrangement (bottom side)

１：Input pin

２：Output pin

３：GND

ATS1005-FD ATS2012-FD

3

1 2

3 3

21

3 3

70℃

-40℃～+125℃

3

±0.75(DC～ 25GHz)、±1.25dB(25 ～ 40GHz）、±2.50dB(40 ～ 55GHz）

≦1.40(DC～ 25GHz)、≦1.60(25 ～ 40GHz)、≦1.80(40 ～ 55GHz)
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◆Dimensions

◆Derating Curve
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Ambient temperature（℃）
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ATS1005-FD ATS2012-FD

t

b

b

W

L

a

c

t

b

W

L b

b

a a

d

ATS1005-FD

ATS2012-FD

1.00±0.10

2.00±0.20

0.50±0.10

1.25±0.20

0.32±0.05

0.22±0.05

0.44±0.05

0.35±0.10

0.15±0.05
0.10±0.05*1 0.15±0.05

ー

L W t a

0.20±0.05

ー

d

（unit：mm）

ｂ c

0.25±0.10

*1: Applies to ATS1005-01DB-FD

Type Size
(inch)

0402

0805

◆Recommended land patterns(soldering footprints)

W

ATS1005-FD

ATS2012-FD

Type

０.４4

ー

0.15

0.35

0.14

0.49

0.15

0.25

0.22

W W1 Wb L1

0.20

ー

（unit：mm）

Lｂ L2

0.60

W1 W1Wb

Lb

L1

L1

L1

Lb

W1 W1

Wb

Lb

L1

L2

Lb

L1

ATS1005-FD ATS2012-FD
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◆High frequency characteristics
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◆High frequency characteristics
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（unit：mm）

■ATF Series

High Precision Chip Attenuaters (Up to 30GHz）

Features

Applications

Attenuation to high frequency range (up to 30GHz)
Compatible with PAT series land patterns
Lineup of various attenuations between 0 and 10 dB (1dB step)
Compact size and low impedance mounting（1005size、face-down mounting）

・
・
・
・

Wireless communication devices and base stations
Wireless communication modules

・
・

◆Part numbering system

◆Electrical Specification

Packing quantity ：T05（500pcs）
T1（1,000pcs）

ATF  1005 - 50R0 - 03DB - T1
Series Code

Size：ATF1005
Impedance

Attenuation: 00dB - 10dB（2digit）

◆Equivalent Circuit and arrangement

Equivalent circuit

① ②

Pin arrangement (bottom side)

１：Input /output pin
２：Input /output pin
３：GND

1 2

3 3
ATF1005

Type

1.00±0.10 0.50±0.10 0.32±0.05 0.12±0.07 0.25±0.07

L W t a

t

ａ

W

L

c

c

W

c

ａ

◆Dimensions

Type

Attnuation

CircuitType

Equivalent circuits

0dB

Thru

①

01～ 03dB

Pi(π)

②

08～ 10dB

Pi(π)

②

ATF1005

04～ 07dB

Pi(π)

②
±0.3dB(0 ～ 10GHz), 
±0.7dB(10 ～ 20GHz),
±1.0dB(20 ～ 30GHz)
≦1.3(0 ～ 10GHz), 
≦1.4(10 ～ 20GHz), 
≦1.5(20 ～ 30GHz)

50Ω

DC～ 30GHz

32mW

70℃

-40℃～+125℃

500pcs/reel (T05) 1,000pcs/reel (T1)

Attenuation tolerance

V  S  W  R

Impedance

Operating Frequency

Rated power

±0.5dB(0 ～ 10GHz),
±0.7dB(10 ～ 20GHz), 
±1.0dB(20 ～ 30GHz)
≦1.3(0 ～ 10GHz), 
≦1.4(10 ～ 20GHz), 
≦1.5(20 ～ 30GHz)

±0.7dB(0 ～ 10GHz),
±1.3dB(10 ～ 20GHz), 
±2.0dB(20 ～ 30GHz)
≦1.3(0 ～ 10GHz), 
≦1.4(10 ～ 20GHz), 
≦1.5(20 ～ 30GHz)

Rated operating
temperature

Operating temperature

Packaging quantity

Size

0402
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◆Derating Curve
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◆Recommended land patterns(soldering footprints)

ATF1005

Type

０.12 0.２0 0.25 0.44

W1 Wb L1 Lb

(unit : mm)

◆High frequency characteristics

W1 W1Wb

L1

L1

Lb
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Series code

■PAT series

PAT  1632 - C - 3dB - T1 Packing quantity: 
T=Tape (T10/T1/T2/T5), B=Bulk

Attenuation : 2 digit

Impedance:  C=50Ω　D=75Ω

◆Equivalent Circuit and pin arrangement

Type

Attenuation

Attenuation tolerance

Impedance

VSWR

Operating frequency

Rated power

Rated operating 
temperature

Operating temperature

Packaging quantity

PAT0510S PAT0816 PAT1220 PAT1632 PAT3042S

0～3dB

(1dB step)

±0.3dB

4～7dB

(1dB step)

±0.5dB

50Ω（C）

<1.3

DC～10GHz

32mW

10,000pcs/reel （T10）

50Ω（C）

DC～10GHz

<1.3（～6GHz）,

<1.5（6～10GHz）

64mW

<1.3

100mW

50Ω（C）

<1.3

DC～3GHz

125mW

50Ω（C）, 75Ω（D）

<1.2（50Ω）,

<1.3（75Ω）

100pcs/Bag (B)
1,000pcs/reel （T1）
5,000pcs/reel （T5）

50pcs/Bag (B)
1,000pcs/reel (T1)
2,000pcs/reel (T2)

8～10dB

(1dB step)

±0.7dB

0～3dB

(1dB step)

±0.3dB

4～7dB

(1dB step)

±0.5dB

8～10dB

(1dB step)

±0.7dB

70℃

－55℃～＋125℃

0～10dB

(1dB step)

±0.3dB

0～10dB

(1dB step)

±0.3dB

16dB

±0.5dB

0～10dB

(1dB step)

±0.3dB

16,20dB

±0.5dB

Equivalent circuit Top side

High Precision Chip Attenuators

One chip attenuator covers wide frequency range.
Wrap around terminal similar to regular chip resistors makes it easy to mount. 
Sizes from 1005 to 3042 are offered, which contribute to miniaturization of devices.

・
・
・

Features

Applications

Cell phone base stations
Wireless communication modules
Wide band measurement instrumentation

・
・
・

Size   ：　PAT0510S,PAT0816
                PAT1220,PAT1632,PAT3042S

◆Part numbering system

◆Electrical Specification

50Ω：DC～3GHz

75Ω：DC～2GHz

250mW
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◆Dimensions

PAT0510S

Type

1.00±0.05 0.50±0.05 0.34±0.05 0.12±0.04 0.27±0.05 0.25±0.05

L W t a c b

（unit：mm）

PAT3042S
50Ω（C)

PAT3042S
75Ω（D)

4.20±0.20

4.20±0.20

3.00±0.20

3.00±0.20

0.80±0.15

0.80±0.15

0.80±0.20

0.80±0.20

0.50±0.20

0.30±0.20

3.10±0.20

3.50±0.20

L W t a b Lb

0.95±0.20

0.55±0.20

0.80±0.20

0.60±0.20

1.05±0.20

1.55±0.20

0.95±0.20

0.55±0.20

0.95±0.20

0.60±0.20

0.95±0.20

1.55±0.20

W1 W2 Wa W3 W4 Wb

（unit：mm）

PAT0816

PAT1220

PAT1632

1.60±0.10

2.00±0.10

3.20±0.20

0.80±0.10

1.25±0.10

1.60±0.20

0.40±0.10

0.40±0.10

0.40±0.10

0.50±0.15

0.50±0.20

1.00±0.25

0.50±0.10

0.60±0.20

1.00±0.25

0.25±0.10

0.40±0.20

0.55±0.25

L W t a b W1

0.15±0.10

0.40±0.20

0.40±0.25

W2

0.20±0.10

0.35±0.20

0.40±0.20

W3

ー

< 0.25

ー

W4

（unit：mm）

PAT0510S PAT0816 PAT1220

PAT1632 PAT3042S

Type

Type

Type

PAT3042S
50Ω（C)

PAT3042S
75Ω（D)

0402

Size
(inch)

Size
(inch)

0603

0805

1206

Size
(inch)

1612

1612
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■PAT series

PAT0510S

PAT0816

PAT1220

PAT1632

PAT3042S

PAT3042S
（50Ω）

（75Ω）

Size

0.30

0.40

0.70

0.80

1.10

1.00

0.20

0.30

0.50

0.65

0.90

1.10

0.35

0.60

0.80

1.20

1.20

1.00

0.37

0.50

0.70

1.00

2.90

3.30

W1 Wb L1 Lb

（unit：mm）

◆Recommended land patterns(soldering footprints)

◆Benefits of PAT series

Three precision resistors are integrated as an attenuator. Therefore, precision attenuation can be easily achieved with this attenuator.
Because 3 elements are integrated in a small area, parasitic capacitance and inductance are minimized and desired attenuation can be easily attained.
One attenuator can replace 3 discrete resistors, which contributes miniaturizing the circuit and makes the circuit more reliable

Three resistive elements are integrated inside of this chip attenuator. If you use discrete resistors to construct an 
attenuator, 3 resistors are needed. The merits of one attenuator displacing 3 resistors are:

PAT Series Attenuation circuit
( used 3 chip Resistors)

Signal Line

GND

Signal Line

GND

◆Derating Curve
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High Precision Chip Attenuators

1）
2）
3） 
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◆High frequency characteristics
V
S
W
R

frequency （GHz）

PAT0816 3dB VSWR
1.5

1.4

1.3

1.2

1.1

1.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０

at
te
nu
at
io
n （
dB
）

frequency （GHz）

PAT0816 3dB attenuation
-2.0

-2.5

-3.0

-3.5

-4.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０

V
S
W
R

frequency （GHz）

PAT0816 6dB VSWR
1.5

1.4

1.3

1.2

1.1

1.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０

a
tt
e
n
u
a
ti
o
n
 （
d
B
）

frequency （GHz）

PAT0816 6dB attenuation
-5.0

-5.5

-6.0

-6.5

-7.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０

V
S
W
R

frequency （GHz）

PAT1220 3dB VSWR
1.5

1.4

1.3

1.2

1.1

1.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０

a
tt
e
n
u
a
ti
o
n
 （
d
B
）

frequency （GHz）

PAT1220 3dB attenuation
-2.0

-2.5

-3.0

-3.5

-4.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０

V
S
W
R

frequency （GHz）

PAT1220 6dB VSWR
1.5

1.4

1.3

1.2

1.1

1.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０

a
tt
e
n
u
a
ti
o
n
 （
d
B
）

frequency （GHz）

PAT1220 6dB attenuation 
-5.0

-5.5

-6.0

-6.5

-7.0
0　　　１　　  ２　　  ３　　　４　　　５　　　６　　 ７　　　８　　  ９　　 １０
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Equivalent circuit Top side

High Precision Chip Attenuators
■PAT Series  W type

PAT  3042 - C - 3dB - A - T1

◆Equivalent Circuit and pin arrangement

Packing quantity: 
T=Tape (T1/T2), B=Bulk

Attenuation tolerance （PAT3042/4556)
Size ：PAT3042,PAT4556,PAT3060H

Attenuation 
Impedance:  C=50Ω

PAT3042 PAT4556 PAT3060H

50Ω（C）

250mW

0-10（1dB step）,

16,20dB

0-10（1dB step）,

13,16,20dB

50pcs/bag (B)
1,000pcs/reel (T1)
2,000pcs/reel (T2)

50pcs/bag (B)
1,000pcs/reel (T1)

Refer table1

＜1.1（DC-2GHz）

＜1.2（2-5GHz）, ＜1.3（5-10GHz）

DC～10GHz

50Ω（C）

500mW

70℃

－55℃～＋125℃

1,2,3,5,6,10dB

±0.5dB

50Ω（C）

<1.2

DC～6GHz

5W

100pcs/bag (B)

1,000pcs/reel (T1)

Attenuuation

0~10dB

0~10dB

16,20dB
（13dB）

Rank

A

B

B

ＤＣ～2ＧＨｚ

±0.1ｄＢ

±0.2ｄＢ

±0.2ｄＢ

2～5ＧＨｚ

±0.2ｄＢ

±0.3ｄＢ

±0.3ｄＢ

5～10ＧＨｚ

±0.4ｄＢ

±0.5ｄＢ

±0.5ｄＢ

Attenuation tolerance

Features

Applications

Single attenuating element realizes excellent attenuating characteristics
Wide frequency range makes it possible to handle circuits with different frequency 
with ease
The distribution of the terminals, signal terminals in the middle and ground terminal at 
ends, are designed for easy integration to coaxial connectors

・
・

・

◆Part numbering system

◆Electrical Specification

Attenuator for coaxial lines/circuit
Attenuator for measuring instrumentation

・
・

Series code

Type

Attenuation

Attenuation tolerance

Impedance

VSWR

Operating frequency

Rated power

Rated operating 
temperature

Operating temperature

Packaging quantity

*   : Applicable products: PAT3042 and PAT4556
** : Applicable product is only PAT4556

*

**
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◆Dimensions

◆Recommended land patterns(soldering footprints)

PAT3042 PAT4556 PAT3060H

L

W

t

W1

W2

W3

L1

L2

Symbol

0.40±0.15

0.66±0.10

0.77±0.10

ー

4.20±0.20

0.30±0.15

0.66±0.10

0.85±0.10

1.90±0.20

0.30±0.20

1.90±0.20

0.30±0.20

1.75±0.20

0.60±0.20

4.2±0.20

3.0±0.20

0.8±0.15

0.40±0.15

0.90±0.10

0.65±0.10

1.60±0.20

0.90±0.20

1.15±0.20

1.80±0.20

0dB 1dB 2,3dB

PAT3042

4,5,6dB 7,8,9,10dB 16,20dB

（unit：mm）

L

W

t

W1

W2

W3

Symbol

0.64±0.10 1.3±0.10

5.60±0.20

4.50±0.20

0.80±0.15

0.60±0.10

0.60±0.10

0dB 1～20dB

PAT4556

L

W

t

a

b

c

d

6.00±0.20

3.00±0.20

0.70±0.15

0.80±0.15

0.45±0.10

0.50±0.10

max 0.5

PAT3060H

（unit：mm）

・Refer to the informat ion on the next page  on how to use PAT3042/PAT 4556 

PAT3060H

Glass epoxy　t=0.6mm

Teflon　t=0.6mm

PCB material

1.07mm

1.52mm

Pattern A size

Size(inch)

Type

1612

Size(inch)

Type

2218

Type

Size(inch) 2412

（unit：mm）

W1
W3
W2
W3
W1

Bottom
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High Precision Chip Attenuators
■PAT Series  W type

◆High frequency characteristics　(measured value)

◆Mounting example

The shape of this attenuator chip is designed to match coaxial 
connectors’ shape so that it can be integrated easily. In this 
case, the center conductor should be soldered to the signal 
terminals (the middle terminals) and metallic shield should be 
soldered to the ground terminals (the end terminals.)

V
S
W
R

1.2

1.1

1.0

frequency  （GHz）

PAT3060H 6dB VSWR

0　　　　0.5　　　1.0　　　　1.5　　　2.0　　　2.5　　　3.0

at
te
nu
at
io
n 

-5.5

-6.0

-6.5

frequency （GHz）

PAT3060H 6dB attenuation 

0　　　  0.5　　　　1.0　　 1.5　　　  2.0　　　 2.5　　　 3.0

Measured samples : 5pcs Measured samples : 5pcs

◆Derating Curve

This attenuator chip is designed to
match coaxial connectors’ shape 

Coaxial type attenuator 
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Thermo-variable Chip Attenuators
■P*V Series

◆Equivalent Circuit and pin arrangement

※Except for Chinese RoHS

PXV  1220S - 6dB  N1 - T
Packing quantity: 
T=Tape(T02, T1), B=Bulk

Sensitive  characteristic: N1~N9

Attenuation : 2 digit

Equivalent circuit Top side

N1～N9 （1db～3dB）

N1～N８ （4db～10dB）

N1～N9 （1db～3dB）

N1～N８ （4db～16dB）

N1～N9 （1db～3dB）

N1～N８ （4db～10dB）

PXV1220S PBV1632S PAV3137S

1～10dB （1dB Step）

DC～6GHz

2W

－40℃～＋125℃

1～10dB （1dB Step）

63mW

100pcs/bag(B)   200pcs/reel (T02)  1000pcs/reel (T1)

1～10dB, 16dB (1dB Step)

±0.5dB（@25℃, no load）

50Ω

<1.3

100mW

DC～3GHz

－40℃～＋100℃

20pcs/bag （B）　1,000pcs/reel （T1）

Applications

◆Part numbering system

◆Electrical Specification

Series code

Type

Attenuation

Attenuation tolerance

Impedance

VSWR

Termo Sensitive 
characterristic

Operating frequency

Rated power

Operating temperature

Packaging quantity

Features
Simple solution for compensation for the temperature drift of GaAs amplifier
Resistive construction allows  operation in wide frequency range
Ten different attenuation x 8 or 9 temperature characteristics: over 80 different 
offerings to meet any amplifier characteristics. 

・
・
・

Cell phone base station
Wireless remote controller

・
・

Size : PXV1220S, PBV1632S
PAV3137S
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◆Dimensions

◆Recommended land patterns(soldering footprints)

PXV1220S PBV1632S PAV3137S

PXV1220S

PBV1632S

PAV3137S

2.00±0.20

3.20±0.20

3.70±0.20

1.25±0.20

1.60±0.20

3.10±0.20

1.1max

1.5max

1.5max

0.65±0.20

1.00±0.20

1.00±0.20

0.38±0.20

ー

1.50±0.20

L W t b W2

0.25±0.35

0.40±0.35

0.85±0.20

W3

（unit：mm）

Type

PXV1220S

PBV1632S

PAV3137S

Type

0.70

0.80

1.55

0.70

0.80

1.15

0.50

0.70

0.60

0.80

1.20

1.25

0.70

1.00

1.50

W1 W2 a L1 b

（unit：mm）

◆Derating Curve

Bottom Bottom Bottom

Size
(inch)

0805

1206

1512

　　　  0　　　　  50　70　  100   125   155
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100

50

0R
at
io
 t
o 
ra
te
d 
po
w
er
（
％
）
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〇 PXV1220S, PBV1632S 〇 PAV3137S
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％
）
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◆Attenuation amount temperature characteristic

PXV1220S-6dB-N*

PXV1220S-3dB-N*

-40～+25℃

+25～+100℃

-40～+100℃

Temp. characteristic tolerance

-0.0243

-0.0158

-0.0197

-0.0146

-0.0145

-0.0145

-0.0105

-0.0133

-0.012

-0.00693

-0.0117

-0.00949

max ±10% max ±15%

-0.00433

-0.00963

-0.00717

-0.0035

-0.00867

-0.00627

N1 N2 N3 N4 N5 N6

-0.00273

-0.00754

-0.0053

N7

-0.0018

-0.00578

-0.00393

N8

-0.00117

-0.00423

-0.00281

N9

（unit：dB/℃）

-40～+25℃

+25～+100℃

-40～+100℃

Temp. characteristic tolerance

Temparature

-0.145

-0.037

-0.0873

-0.0725

-0.0351

-0.0525

-0.0388

-0.0323

-0.0353

-0.0213

-0.0282

-0.025

max ±10%

-0.0166

-0.0261

-0.0217

-0.0125

-0.0235

-0.0184

N1 N2 N3 N4 N5 N6

-0.00794

-0.0191

-0.0139

N7

-0.00504

-0.0148

-0.0102

max ±15%

N8

-40～+25℃

+25～+100℃

-40～+100℃

Temp. characteristic tolerance

-0.0908

-0.0601

-0.0743

-0.0643

-0.0568

-0.0603

-0.0449

-0.0525

-0.049

-0.0264

-0.0447

-0.0362

max ±10%

-0.0161

-0.0362

-0.0269

-0.0107

-0.0292

-0.0206

N1 N2 N3 N4 N5 N6

-0.00716

-0.0227

-0.0155

N7

-0.00475

-0.0169

-0.0113

N8

（unit：dB/℃）

PXV1220S-10dB-N*

（unit：dB/℃）

max ±15%

PXV1220S-3dB attenuation characteristic

a
tt
e
n
u
a
ti
o
n
 （
d
B
）

Temparature （℃）

5.00

4.50

4.00

3.50

3.00

2.50

2.00

1.50

-40℃  -20℃　 0℃　  20℃　 40℃　60℃　 80℃　100℃

N1

N2

N3

N4

N5

N6

N7

N8

N9

PXV1220S-6dB attenuation characteristic

17.5

15.5

13.5

11.5

9.5

7.5

5.5

3.5

1.5

-40℃  -20℃　 0℃　  20℃　 40℃　60℃　 80℃　100℃

a
tt
e
n
u
a
ti
o
n
 （
d
B
）

N1

N2

N3

N4

N5

N6

N7

N8

Temparature （℃）

PXV1220S-10dB attenuation characteristic

15.5

13.5

11.5

9.5

7.5

5.5

3.5

N1

N2

N3

N4

N5

N6

N7

N8

-40℃  -20℃　 0℃　20℃　　40℃　60℃　 80℃　100℃
Temparature  （℃）

Thermo-variable Chip Attenuators
■P*V Series

Temparature

a
tt
e
n
u
a
ti
o
n
 （
d
B
）

Temparature
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◆High frequency characteristics　(measured value)
V
S
W
R

frequency （GHz）

PBV1632 VSWR at 25℃

2db-N1

5dB-N3

8dB-N4

1.3

1.25

1.2

1.15

1.1

1.05

1
0 １ ２ ３

at
te
nu
at
io
n （
dB
) 

frequency （GHz）

PBV1632 attenuation at 25℃

2db-N1

5dB-N3

8dB-N4

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10
0　　　　　　　１　　　　　　  ２　　　　　　 ３

◆Example of use

・High frequency GaAs transistor amplifiers' gain decreases as temperature increases.

・Integrating this attenuator into amplifier circuit compensates the gain loss and keep the gain constant in the circuit.
 (figure below)

・Replaces complex feedback circuits. 

Amplifier circuit with temperature compensation function

frequency （GHz）
frequency （GHz）

PXV1220S attenuation

at
te
nu
at
io
n 
(d
B
) 

Thermo-variable Chip Attenuator GaAs  Amplifier

Input Output

Amplifier gain

Output

Attenuator gain

temparature(℃)

ga
in
 (d
B
)
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◆Equivalent Circuit and pin arrangement

PS  1608   G   T2 - R50 - T1

100mW 100mW

 -40℃ ～ +125℃

PS1005

DC - 20GHz

PS1608G

DC - 20GHz

PS2012G

DC - 17.5GHz

PS3216G

DC - 15GHz

PS5025G

DC - 10GHz

Equivalent circuit Top side

※1　The PS1005 series has no ground plane.

◆Part numbering system

Size ： PS1608,PS2012
                 PS3216,PS5025

Series code

G：General

Packing quantity: 
T=Tape(T1) B=Bulk

Impedance : 50Ω

Number of Output terminals

◆Electrical Specification
Type

Operating frequency

Rated power

Insersion Loss
6dB±0.5dB

6dB±1.0dB 

VSWR

Distribution Deviation

≦1.3

≦1.5

Operating temperature

Packaging quantity

250mW

<15GHz

<15GHz

< 10GHz

< 10GHz

125mW

<17.5GHz

<17.5GHz

500ｍW

< 7.5GHz

<10GHz

< 7.5GHz

<10GHz

< 20GHz

< 20GHz

< 0.3dB (Max freuency)

In

Out Out

Power Splitters
■PS Series

Applications

Features
Resistive type power splitter. Wide frequency range : DC to 20Ghz.
Wide band provides less distortion of square pulses of digital signals
Small and easy to mount
Special design and thin film produce less reflection. 

・
・
・
・

Communication devices
Wide band measuring instrumentation

・
・

※1

PS  1005   T2 - R50 - FD - T1

Size ： PS1005

Series code

Number of Output terminals

Packing quantity: 
T=Tape (T1/T5), B=Bulk

No GND, Need Face down mounting 

Impedance : 50Ω

50pcs/bag(B)

 1,000pcs/reel(T1) 

5,000pcs/reel(T5)

50pcs/bag(B)

 1,000pcs/reel(T1) 
1,000pcs/reel(T1) 

PS1005 PS1608G, PS2012G PS3216G, PS5025G

GND

1

2 3

1

2 3

GND GND

1

2 3

GND
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◆Dimensions

◆Recommended land patterns (soldering footprints)

PS1005 PS1608G PS2012G PS3216G PS5025G

PS1608G PS2012G

PS3216G PS5025G

PS1005

PS1608G

PS2012G

PS3216G

PS5025G

Type

1.00±0.10

1.60±0.10

2.00±0.10

3.20±0.10

5.00±0.10

0.50±0.10

0.80±0.10

1.25±0.10

1.60±0.10

2.50±0.10

0.30±0.10

0.40±0.10

0.40±0.10

0.40±0.10

0.80±0.20

0.40±0.10

0.45±0.10

0.45±0.15

0.35±0.10

0.50±0.20

0.35±0.10

0.35±0.10

0.35±0.15

0.40±0.15

0.75±0.20

W L t cb

ー

0.80±0.10

1.30±0.20

1.05±0.20

1.70±0.40

e g

（unit：mm）

PS1005

◆Derating Curve

0.50

0.4

0.70

0.35 0.35

0.3

0.3

0.2

* Face down mounting

Size
(inch)

0402

0603

0805

1206

2010

　　　  0　　　　  50　70　  100 125   155
Ambient tempareture（℃）

100

50
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％
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W

L

t 

c c 

b b

g 

L1 

a 

L

:  Non-Plated area min (0.1 )2　

L1 a d f h h2 

0.40±0.10

ー

ー

ー

ー

0.30±0.10

0.35±0.10

0.35±0.15

0.45±0.15

0.85±0.20

ー

0.40±0.10

0.35±0.10

1.075±0.10

1.65±0.20

ー

0.80±0.10

1.00±0.10

1.60±0.20

2.50±0.20

0.20±0.10

0.25±0.15

0.25±0.15

0.25±0.15

0.30±0.15

ー

0.10+0/-0.05

0.10±0.05

0.20±0.05

0.25±0.15

ー

(0.15)

(0.15)

(0.15)

(0.15)

W

a

ah2

b

bb

h

a

e e

c c
t

g

g

h2
h

b
d

e ed

f f 

L

W
ah2

h

h2
h

b b

e ed

t
c c

bb

g

g
a

f f 

a
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Equivalent circuit

50Ω
IN GND

PCS1005 PCS1608

IN GND

Side Top

Bottom

L

W

t

L1L2L3

PCS2012 PCS3216 PCS5025

IN GND

Side
Top

Bottom

L

W

t

L1L2L3

IN GND

Side Top

Bottom

L

W

t

L1L2L3

PCS6432

◆Electrical Specification

PCS  2012 - 50 - T1

Impedance

Series code

PCS series (Alumina substrate)

High Power Chip Terminators
■PCS Series

Applications

Features
Efficient heat dissipation provides high power, anti-surge, overload protection.
Wrap around terminals provide easy and reliable soldering. 
Thin film does not have any innate stress. Therefore, repeated power cycling does 
not fatigue the element and cause no change in impedance.

Wireless base station and Wireless communication devices
High frequency power supply 

・
・
・

・
・

◆Part numbering system

Size : 1005,1608,2012,3216,5025,6432

Packing quantity: 
T=Tape (T1/T5), B=Bulk

1.2

1.2

1.3

1.3

1.4

1.5

1.2

1.2

1.3

1.3

1.4

1.5

1.2

1.3

1.3

1.4

1.5

ー

1.2

1.3

1.4

1.5

ー

ー

1.3

1.4

1.5

ー

ー

ー

1.2

1.5

ー

ー

ー

ー

PCS1005

200mW

PCS1608

500mW

PCS2012

1W

PCS3216

2W

PCS5025

5W

PCS6432

10W

-55℃～+125℃

+70℃

100pcs/bag (B) 1000pcs/reel (T1) 5000pcs/reel (T5)

VSWR

DC～ 3GHz

3.1～5GHz

5.1～7.5GHz

7.6～10GHz

10.1～12.5GHz

12.6～15GHz

Type

Rated Power

Operating temperature

Rated operating temperature

Packaging quantity

◆Dimension, Equivalent Circuit and pin arrangement

Type L

1.00±0.10

1.60±0.15

2.00±0.15

3.20±0.20

5.00±0.20

6.40±0.20

W

0.50±0.10

0.80±0.15

1.25±0.15

1.60±0.20

2.50±0.20

3.20±0.20

t L1 L2

0.65±0.10

1.10±0.15

1.50±0.15

2.70±0.20

4.30±0.20

5.70±0.20

0.30±0.10

0.40±0.10

0.40±0.10

0.40±0.10

0.40±0.10

0.40±0.10

0.20±0.10

0.30±0.15

0.30±0.15

0.30±0.15

0.40±0.15

0.40±0.15

0.15±0.10

0.20±0.15

0.20±0.15

0.20±0.15

0.30±0.15

0.30±0.15

L3

PCS1005

PCS1608

PCS2012

PCS3216

PCS5025

PCS6432 （unit：mm）

Size（inch）

0402

0603

0805

1206

2010

2512
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◆Recommended land patterns (soldering footprints)

PCS1005

PCS1608

PCS2012

PCS3216

PCS5025

PCS6432

Type

0.70

1.20

1.20

2.00

2.90

3.60

0.20

0.30

0.45

0.45

0.55

0.55

0.70

1.20

1.60

2.00

2.90

3.60

a b c

◆Mounting example

Pay special care to heat dissipation when this product
is used  at  maximum rated power.

Input terminal Resistor element

Mounting 
surface

Ground Thermal vias

Above diagram shows a mounting example with thermal bias dissipating
heat to the  ground.  Depending on the application, a heat sink might be 
needed closely contacting to the bottom of the product.

Mounting example of these series

◆High frequency characteristics

◆Derating Curve

V
S
W
R

周波数 （GHz）

PCS1608 VSWR

1.6

1.5

1.4

1.3

1.2

1.1

1.0

0　　　　 ２　　  　  ４　　　　 ６　　 　８　　 　  １０　　　　12　　　　14　　　　16　　　18

V
S
W
R

周波数 （GHz）

PCS3216 VSWR

1.6

1.5

1.4

1.3

1.2

1.1

1.0

0　　　　 　　　2　　　　　　  ４　　　　　　　 ６　　 　　　　   ８　　 　　　　1０　　　　　 12

V
S
W
R

周波数 （GHz）

PCS6432 VSWR

1.6

1.5

1.4

1.3

1.2

1.1

1.0

0　　　　　 1　　  　 　 ２　　　    ３　　　　　4　　　　　  5　　　　 6　　　　　  7　　　　　 ８

ａ

ｂ

c

（unit：mm）

　　　  0　　　　  50　70　  100 125   155
Ambient tempareture（℃）

100

50
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at
ed
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ow
er
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（
％
）
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VSWR

DC～ 3GHz

3.1～5GHz

5.1～7.5GHz

7.6～10GHz

10.1～12.5GHz

12.6～15GHz

Type

Rated Power

HPT series (ALN substrate)

1.2

1.2

1.3

1.3

1.4

1.5

1.2

1.3

1.3

1.4

1.5

ー

1.2

1.3

1.4

1.5

ー

ー

1.3

1.5

ー

ー

ー

ー

1.3

1.5

ー

ー

ー

ー

1.3

ー

ー

ー

ー

ー

1.3

ー

ー

ー

ー

ー

HPT1608

2.5W

HPT2012

5W

HPT3216

10W

HPT5025

20W

HPT6432

30W

HPT6464

60W

HPT9464H

100W

-40℃～+155℃

+100℃ at Terminal

100pcs/bag (B) 1000pcs/reel (T1) 5000pcs/reel (T5)
100pcs/bag (B)
1000pcs/reel (T1)

Operating temperature

Rated operating temperature

Packaging quantity

◆Electrical Specification

HPT  3216 - 50 - T1

Impedance

Series code

Super High Power Chip Terminators
■HPT Series

Applications

Features
By adopting an aluminum nitride substrate, it has extremely excellent heat 
dissipation performance and realizes ultra-high power consumption.
Wrap around terminals provide easy and reliable soldering. 
Thin film does not have any innate stress. Therefore, repeated power cycling does 
not fatigue the element and cause no change in impedance.

Wireless base station and Wireless communication devices
High frequency power supply 

・

・
・

・
・

◆Part numbering system

Size : 1608, 2012,3216, 5025,6432,6464,9464

Packing quantity: 
T=Tape (T1/T5), B=Bulk
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HPT1608

HPT2012

HPT3216

HPT5025

HPT6432 

HPT6464

HPT9464H

Type

1.20

1.60

2.00

2.90

3.60

3.30

3.30

0.40

0.40

0.40

0.90

0.70

1.15

1.15

1.20

1.50

2.00

2.90

3.60

6.80

6.80

a b c

（unit：mm）

◆Dimension, Equivalent Circuit and pin arrangement

Equivalent circuit

50Ω
IN GND

IN GND

Side Top

Bottom

L

W

t

L1L2L3

HPT1608　HPT2012　
HPT3216　HPT5025　 HPT6432 HPT6464　HPT9464H　

IN GND

Side Top

Bottom

L

W

t

L1L2L3

IN GND

Side Top

Bottom

Lt

W

L1L2L3

W1

Type L

1.60±0.15

2.00±0.15

3.20±0.20

5.00±0.20

6.40±0.20

6.30±0.20

9.40±0.20

W

0.80±0.15

1.25±0.15

1.60±0.20

2.50±0.20

3.20±0.20

6.30±0.20

6.30±0.20

0.40±0.10

0.40±0.10

0.40±0.10

0.65±0.10

0.65±0.10

0.65±0.10

0.65±0.10

t L1 L2

1.10±0.15

1.50±0.15

2.70±0.20

3.60±0.20

5.50±0.20

4.90±0.20

7.10±0.20

0.30±0.15

0.30±0.15

0.30±0.15

0.90±0.20

0.70±0.15

0.65±0.15

1.15±0.15

0.20±0.15

0.20±0.15

0.20±0.15

0.50±0.15

0.20±0.15

0.75±0.15

1.15±0.15

L3

ー

ー

ー

ー

ー

3.05±0.20

3.00±0.20

W1

（unit：mm）

HPT1608

HPT2012

HPT3216

HPT5025

HPT6432

HPT6464

HPT9464H

Size(inch)

0603

0805

1206

2010

2512

2525

3725

◆Recommended land patterns (soldering footprints)

ａ

ｂ

c

◆Mounting example ◆Derating Curve

Pay special care to heat dissipation when this product
is used  at  maximum rated power.

Input terminal Resistor element

Mounting 
surface

Ground Thermal vias

Above diagram shows a mounting example with thermal bias dissipating
heat to the  ground.  Depending on the application, a heat sink might be 
needed closely contacting to the bottom of the product.

Mounting example of these series

　　　  0　　　　  50　　  　  100 　    155
Terminal temperature（℃）
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Sample kits
Sample kits
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◆Part numbering system

◆Electrical Specification

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RR0816PD-KIT

RR1220PD-KIT

RG1005PD-KIT

RG1608PD-KIT

RG2012PD-KIT

RG1005PB-KIT

RG1608PB-KIT

RG2012PB-KIT

RG1005NW-KIT

RG1608NW-KIT

RG2012NW-KIT

Container typeRated power(W)Electrical
characteristics

Surface mount thin film resistors / Metal thin film chip resistors 

Resistance tolerance(％)

1/4 1/6 1/8 1/10 1/16 1/32 ±0.05 ±0.1 ±0.5 FILE

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

KRL1220-KIT

KRL1632-KIT

KRL3264-KIT

KRL2012-KIT

KRL3216-KIT

KRL6432-KIT

KRL7638-KIT

KRL9045-KIT

KRL11050-KIT

RL1220-KIT

RL3720W-KIT

Container typeRated power(W)Electrical
characteristics

Current sensing surface mount resistors / Low resistance chip resistors
Resistance

tolerance(%)

6 5 4 3 2 1.5 1 3/4 1/2 1/3 ±1 ±2 FILE

Packaging quantity:BOX(BOXType)
FILE : (Filing book type)

Sample kits

Product series name

Kits are available for metal thin film chip resistors and 
low resistance chip resistors.
They are perfect for development, prototype making, 
testing and experiments. 

RG1005PD - KIT - FILE

<FILE> Sample kits
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Standard Specification for surface
mount chip resistors

This standard specification describes shared specifications among surface 

mount chip resistors regarding placement and packaging. 

Custom products and products in development may not be included in these specifications. 

Contact our sales office for these products. 

These specifications may not be applicable to power choke products and 

high frequency components. Contact our sales office for these products. 

1. Recommended land patterns (soldering footprints)

2. Recommended reflow and flow soldering profile

3. Dimensions of the packaging tape

4. Dimensions of the packaging reel 

①For thin film chip resistor

②For current sensing chip resistor

①For thin film chip resistor

②For current sensing chip resistor

Standard specification
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0.76

1.6

3.0

4.0

5.0

5.5

6.8

8.2

aSizes

Recommended land dimensions (mm)

0.28

0.5

1.0

1.2

2.2

2.2

3.8

4.8

0.34

0.6

1.2

1.65

2.0

2.9

2.9

3.6

cb

０603

1005

1608

2012

3216

3225

5025

6432

【Applicable series】

・URG series　　　・RG series　　　　・RGT series　　　・ＲＧＶ series　　　・NRG series　　　　　

・MRG series　　　・RGA series　　　・RS series　　　　・RR series　　　  ・RT series

*1  RGA  is compatible with conductive epoxies. 
     Please contact our sales office for details for conductive epoxy usage. 

*1

(*1)

1.1

1.4

2.1

aSizes

0.8

1.2

2

3.7

5.5

6.9

c

≧27

≧27

≧27

d
(reference)b

3216

5025

6432

【Applicable series】

・PRG series

*1  Please design the land pattern considering heat dissipation to the board so that the terminal 
      temperature will not exceed 155°C.

Recommended land dimensions (mm)

(*1)

1.9

aSizes

0.55 1.8

c

≧27

d
(reference)b

3216

【Applicable series】

・HRG series

*1  Please design the land pattern considering heat dissipation to the board so that the terminal 
      temperature will not exceed 155°C.

Recommended land dimensions (mm)

■ Recommended land patterns (soldering footprints)
① For thin film chip resistor

Actual chip size

a

b

c

ab b

d

Solder
resist

Solder
resist

Actual product size

c

ab b

d

Land pattern

Solder
resist

Solder
resist

Actual product size

c

Land pattern
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1.6～1.8

2.4～2.7

3.3～3.6

a

Recommended land dimensions (mm)

○ 4 terminal type

0.6～0.7

0.6～0.8

1.5～1.7

0.4～0.6

0.6～0.8

0.6～0.8

c

1.8～2.0

2.6～3.2

2.6～3.2

d

0.7～0.9

1.4～1.6

1.4～1.6

e

1.3～1.5

2.2～2.4

2.2～2.4

fbSizes

RM/RMA2012

RM/RMA3216

RM/RMA3225

【Applicable series】

・RM series　　　・RMA series

2.4～2.7

3.3～3.6

a

Recommended land dimensions (mm)

○ 6 terminal type

0.5～0.7

1.3～1.5

0.6～0.8

0.6～0.8

c

2.5～2.7

2.5～2.7

d

0.2～0.3

0.2～0.3

e

0.9～1.0

0.9～1.0

fb

RM3216

RM3225

2.2～2.3

3.4～3.5

4.0～4.1

a

Recommended land dimensions (mm)

○ 8 terminal type

0.7～0.8

1.4～1.5

1.9～2.0

0.4～0.45

0.4～0.45

0.85～0.9

c

2.9～3.0

2.9～3.0

5.7～5.8

d

0.3～0.35

0.3～0.35

0.7～0.75

e

0.8～0.85

0.8～0.85

1.6～1.65

fb

Sizes

Sizes

RM3216

RM3225

RM6432

*1  Custom RM requires custom land patterns.  Please contact us.
*2  RMA  is compatible with conductive epoxies . Please contact our sales office for details for conductive epoxy usage.

*1 *2

a b

Solder resist

Solder resist

c

f

d

e

Solder resist

Solder resist

a bc f
d

e

Solder resist

Solder resist

a bc f
d

e

Standard specification
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【Applicable series】

■ Recommended land patterns (soldering footprints)
② For current sensing chip resistor

・KRL series（long side terminal）

*1  Refer to the diagram right for the land pattern of KRL0816D/E

Solder resist
Actual chip size

Solder resist
Actual chip size

KRL2012D/E, KRL3216D/E, KRL5025D/E, 

KRL6432D/E, KRL7638D/E, KRL9045D/E, 

KRL11050D/E, KRL15075D/E ：1mΩ

2.20

2.70

4.00

6.00

7.40

14.00

aTypes

Recommended land dimensions (mm)

0.10

0.50

0.90

1.20

1.00

2.00

2.20

3.80

2.50

4.40

2.80

5.50

1.00

1.50

1.90

2.80

3.50

5.75

cb

35

100

100

Resistance
range

10～18mΩ

20～39mΩ

43mΩ～

5mΩ～

5～8mΩ

9mΩ～

5～8mΩ

9mΩ～

5～8mΩ

9mΩ～

5～8mΩ

9mΩ～

Copper foil 
thickness

(um)

KRL0816D/E

KRL1220D/E

KRL1632D/E

KRL2550D/E

KRL3264D/E

KRL50110D/E

【Applicable series】

・KRL series（Short side terminal）

Solder resist

Actual chip size

Solder resist

Actual chip size

KRL0816D/E：10 ～ 18mΩ, 20 ～ 39mΩ

*1

*1

*1

*1

a

b

c

a

b

c

a
b

c

a

b

c

1.60

2.00

2.40

4.00

4.20

4.60

5.10

5.60

8.40 

0.25

0.25

0.60

0.40

0.60

0.70

1.20

0.70

2.20

1.10

2.60

1.30

3.10

1.80

3.60

2.00 

5.00 

1.70

2.20

3.40

5.20

6.60

7.80

9.20

11.20

15.20 

100

35

100

35

35

100

10mΩ～

1mΩ

2mΩ～

1mΩ

2mΩ～

1mΩ

2mΩ～

1mΩ

2mΩ～

1mΩ

2mΩ～

1mΩ

2mΩ～

1mΩ

2mΩ～

1mΩ

2mΩ～

KRL1608D

KRL2012D/E

KRL3216D/E

KRL5025D/E

KRL6432D/E

KRL7638D/E

KRL9045D/E

KRL11050D/E

KRL15075D/E

*1

*1

*1

*1

*1

*1

*1

*1

Recommended land dimensions (mm)

aTypes cbResistance
range

Copper foil 
thickness

(um)

*1  Refer to the diagram right for the Land pattern of 1mΩ
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Actual chip size

Actual product size
Land pattern

a

b

d

Solder
resist

Solder
resist

c

【Applicable series】

・KRL series (4terminal type）

0.30

0.38

0.50

0.60

0.70

1.10

cTypes

Recommended land dimensions (mm)

0.35

0.76

0.70

1.00

1.20

1.60

2.70

2.29

5.40

6.30

7.50

8.70

ed

2.70

2.76

4.40

4.40

5.00

5.60

a

0.40

0.76

2.00

2.00

2.60

3.20

b

KRL3216T4

KRL3216T4A

KRL6432T4

KRL7638T4

KRL9045T4

KRL11050T4

Solder resist

Actual product size

【Applicable series】

・RL Series（Short side terminal)

7.9

15.8

aSizes

1.2

1.2

7.9

15.8

c

27.0

27.0

db

RL3720W

RL7520W

Recommended land dimensions (mm)

1.9

3.0

4.0

aSizes

Recommended land dimensions (mm)

0.5

0.7

1.0

0.7

1.6

2.4

cb

0510

0816

1220

【Applicable series】

・RL Series（Short side terminal)

a

b

c

a

b

e

c
d

The recommended land dimensions c and d are for reducing surface temperature rise. 
They can be changed according to the operating environment.

Standard specification
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Preheating stage Reflow stage 

250

200

150

100

50

Peak 

Time

Temperature（℃）

pre-heating

Reflow

Peak
temperature

Product surface temperature

130～180℃　60～90sec.

above 220°　  30～90sec.

240～250℃　aximum 10 seconds
・Applicable solder composition：Sn－Ag－Cu solder paste
・Cycles : twice （cooling between 1st and 2nd cycles）

Preheating stage Flow stage

260

200

150

100

50

Peak 

Time

Temperature（℃）

Product surface temperature

100℃～120℃　60～80 sec

255℃～265℃　aximum 5 seconds
・Applicable solder composition：Sn－Ag－Cu solder paste
・Cycles : twice

Recommended flow soldering profile

Recommended reflow soldering profile

pre-heating

Peak
temperature

■ Recommended reflow and flow soldering profile
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■ Dimensions of the packaging tape

Tape dimensions (paper 2 mm pitch)

TTypes

0.31+0.02

0.43±0.05

0.43±0.05

0.43±0.05

0.68±0.03

1.13±0.05

1.13±0.05

1.13±0.05

a

0.38±0.03

0.63±0.05

0.63±0.05

0.63±0.05

b

RG0603/RR0306/

RT0603

RR/RT0510

RG/RGT/NRG/

RS/RGA1005

RL0510

① For thin film chip resistor

Sprocket φ1.5
+0.1

Cavity

a
b

1
.7
5
±
0
.10

8
.0
±
0
.3

3
.5

2.0±0.05

4.0±0.1

±
0
.0
5

T

Tape dimensions (paper 4 mm pitch)

TTypes

0.6±0.05

0.6±0.05

0.6±0.05

0.75±0.05

0.75±0.05

0.75±0.05

1.9±0.1

1.9±0.1

1.9±0.1

2.4±0.2

2.4±0.2

2.4±0.2

a

1.1±0.1

1.1±0.1

1.1±0.1

1.65±0.2

1.65±0.2

1.65±0.2

b

RR/RT/0816

URG/RG/RGT/RGV
NRG/RGA1608

RL0816

RR/RT1220

URG/RG/RGT/RGV
MRG/NRG/RGA2012

RL1220

Tape dimension (embossed tape 4mm pitch)

WTypes

8.0±0.3

8.0±0.3

8.0±0.3

8.0±0.3

12.0±0.2

12.0±0.2

12.0±0.2

F

3.5±0.05

3.5±0.05

3.5±0.05

3.5±0.05

5.5±0.05

5.5±0.05

5.5±0.05

E

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

P0

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

P1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

P2

2.0±0.05

2.0±0.05

2.0±0.05

2.0±0.05

2.0±0.05

2.0±0.05

2.0±0.05

φD0

1.55±0.05

1.55±0.05

1.55±0.05

1.55±0.05

1.55±0.05

1.55±0.05

1.55±0.05

φD1 T

1.5 max

1.5 max

1.5 max

1.5 max

1.5 max

1.5 max

1.5 max

1.05±0.05

1.05±0.05

1.05±0.05

1.1±0.1

1.1±0.1

1.1±0.1

1.50+0.1/-0

t

0.3max

0.3max

0.3max

0.3max

0.3max

0.3max

0.3max

2.4±0.2

3.6±0.2

3.6±0.2

3.5±0.1

5.3±0.1

5.3±0.1

6.9±0.2

A

1.6±0.2

2.0±0.2

2.0±0.2

2.8±0.1

2.8±0.1

2.8±0.1

3.5±0.2

B

 

Sprocket φD0 P0 P2

φD1

Cavity

T
A P1

B

F
E

W

t

Sprocket φ1.5
+0.1

Cavity

a b

1
.7
5
±
0
.1

0

8
.0
±
0
.3

3
.5

2.0±0.05

4.0±0.1 4.0±0.1

±
0
.0
5

T

RM2012

URG/RG/RGT
RGV/NRG
3216

PRG/HRG/MRG
RM/RMA3216

RGV/RM/RMA
3225

PRG
5025

URG/MRG
5025

PRG/RM
6432

Standard specification

140

D
im

ensions of the packaging tape



■ Dimensions of the packaging tape
② For current sensing chip resistor

Tape dimensions (embossed tape)

WTypes

8.0±0.1

8.0±0.2/-0

8.0±0.2

12.0±0.3

12.0±0.3

16.0±0.3

16.0±0.3

24.0±0.3

F

3.5±0.05

3.5±0.05

3.5±0.05

5.5±0.05

5.5±0.05

7.5±0.1

7.5±0.1

11.5±0.1

E

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

1.75±0.1

P0

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

P1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

4.0±0.1

8.0±0.1

8.0±0.1

8.0±0.1

P2

2.0±0.05

2.0±0.05

2.0±0.05

2.0±0.05

2.0±0.05

2.0±0.1

2.0±0.1

2.0±0.1

φD0

1.5+0.1/-0

1.5+0.1/-0

1.5+0.1/-0

1.5+0.1/-0

1.5+0.1/-0

1.5±0.1

1.5±0.1

1.5±0.1

φD1 T

0.55±0.05

0.65±0.1

0.8±0.10

0.75±0.10

0.76±0.1

1.2±0.15

1.2±0.15

1.2±0.15

0.6±0.05

-

1.0+0.2/-0

1.5+0.2/-0

1.5+0.2/-0

1.5±0.1

1.5±0.1

1.5±0.1

t

0.2±0.05

0.2±0.05

0.2±0.05

0.20±0.05

0.2±0.05

0.3±0.05

0.3±0.05

0.3±0.05

1.85±0.05

2.3±0.1

3.5±0.1

5.3±0.2

6.63±0.2

7.95±0.1

9.35±0.1

11.5±0.1

A

0.95±0.05

1.45±0.05

1.9±0.1

2.9±0.2

3.43±0.2

4.15±0.1

4.85±0.1

5.4±0.1

B

KRL1220
/2012

KRL1632
/3216

KRL2550
/5025

KRL3264/6432
KRL6432T4

KRL7638
KRL7638T4

KRL9045
KRL9045T4

KRL50110
/11050

KRL11050T4

WTypes

12.0±0.2

16.0±0.3

F

5.5±0.05

7.5±0.1

E

1.75±0.1

1.75±0.1

P0

4.0±0.1

4.0±0.1

P1

4.0±0.1

4.0±0.1

P2

2.0±0.05

2.0±0.1

φD0

1.55±0.05

1.55±0.05

φD1 T

0.7±0.1

0.7±0.1

ー

ー

t

0.3±0.05

0.3±0.05

4.45±0.2

8.2±0.2

A

2.6±0.2

2.6±0.2

B

RL3720W

RL7520W

○ 4 mm pitch , 8 mm pitch,

cavity

T

B

t Sprocket

E
F W

A

φD0 P0 P2

P1

φD1

KRL0816/1608
YJP1608
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■ Dimensions of the packaging reel 

pieces / reelSizes

【Applicable series】

【Applicable series】

・KRL series（long side terminal）　・KRL series（short side terminal）　・KRL series（4 terminals）　・YJP series

φH

Material：plastic

φ
N

W2φA

Label position

W1

E

Label position

φ180

φ21±0.8φ13±0.2

2±0.5

φ
6
0

0
-1.5

+
1 0

Vacuum molded：13.0±1.0
Injection molded：11.4±1.0

9+1/0

・URG series

・HRG series

・RG series

・MRG series

・RGT series

・RGA series

・NRG series

・RT series

・RS series

・RM series

・PRG series

・RMA series

・RGV series

・RRseries

Label position

φ180

φ21±0.8φ13±0.2

2±0.5

φ
6
0

0
-1.5

+
1 0

Vacuum molded：17±1.0
Injection molded：15.4±1.0

13+1/0

0603, 1005, 1608, 2012, 3216　size 5025, 6432　size

180+0/-3.0

180+0/-3.0

255±1.0

180+0/-3.0

330±2.0

180±2.0

180±2.0

330±2.0

φA

1,000/5,000

1,000

5,000

1,000

5,000

1,000

500

1,000

13±0.2

13±0.2

13±0.2

13±0.2

13±0.2

13±0.2

13±0.2

13±0.2

E

2±0.5

2±0.5

2±0.5

2±0.5

2±0.5

2±0.5

2±0.5

2±0.5

φN

60+1.0/-0.0

60+1.0/-0.0

80±0.5

60+1.0/-0.0

80±1.0

80±1.0

80±1.0

100±1.0

W1

9±0.3

13±0.3

13.5±1.0

17.0±0.3

17.4±1.0

25.4±1.0

25.4±1.0

25.4±1.0

W2

13±1.4

17±1.4

18.4 以下

19.4±1.0

21.4±1.0

29.4±1.0

29.4±1.0

29.4±1.0

φH

0816/1608
1220/2012
1632/3216

2550/5025

3264/6432

7638

9045

50110/11050

15075
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Standard Specification for 
High frequency surface 

mount components
This standard specification describes shared specifications among 

high frequency surface mout components regarding mounting and packaging.

　However, since the land pattern differs depending on each series, 

please refer to the contents of each series description.　

　Custom products and products in development may not be included 

in these specifications.

Please contact our sales office for these products

1. Recommended reflow soldering profile

2. Dimensions of the packaging tape

3. Dimensions of the packaging reel

Standard specification
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Preheating stage Reflow stage 

250

200

150

100

50

Time

pre-heating

Reflow

Peak
temperature

Product surface temperature

130～180℃　60～90sec.

above 220℃　  30～90sec.

240～250℃　Maximum １０ seconds
・ Applicable solder composition : Sn - Ag - Cu solder paste
・ Cycles : twice (cooling between 1st and 2nd cycles)

T
em
pe
ra
tu
re
（
℃
）

*  Regarding the reflow soldering profiles of  PXV series and

   PBV series, Please contact our sales office.

■ Recommended reflow soldering profile

Peak 
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Fig.1 Paper 2mm pitch Fig. 2 Embossed tape 4mm 

Cavity

Sproket

Sproket

Cavity

ΦD0T Sproket Cavity

W

E

F

B

A
P1

P0

Fig.3 Embossed tape 8mm pitch

■ Dimension of the pakaging tape

Tape dimensions 

For high frequency components

PAT Series

1

2

2

2

3

A

0.65±0.03

0.95±0.05

1.45±0.10

2.00±0.20

3.5±0.20

B

1.15±0.03

1.85±0.05

2.30±0.10

3.60±0.20

4.60±0.20

W

8.00±0.30

12.00±0.30

3.50±0.05

2.00±0.05

5.50±0.05

F E

1.75±0.10

P0

4.00±0.10

P1

2.00±0.05

4.00±0.10

8.00±0.10

P2

ー

D0

1.5±0.1/-0

D1

ー

0.60±0.05

ー

ー

ー

T

0.50±0.10

0.55±0.05

0.65±0.01

2.5max

1.6max

t

ー

0.20±0.05

0.20±0.05

0.3max

0.4max

PAT0510S

PAT0816

PAT1220

PAT1632

PAT3042S

PAT Series　W type

3

3

2

3.50±0.20

4.90±0.10

3.43±0.20

4.60±0.20

6.10±0.10

6.63±0.20

12.00±0.30 5.50±0.05 1.75±0.10 4.00±0.10
8.00±0.10

4.00±0.10
2.00±0.05 1.5+0.1/-0

ー

1.05±0.05

1.5+0.2/-0

1.6max

1.60±0.10

1.5max

0.3max

0.30±0.05

0.20±0.05

PAT3042

PAT4556

PAT3080H

P*V Series
2

2

3

1.45±0.10

2.00±0.20

3.30±0.10

2.30±0.10

3.60±0.20

4.30±0.10

8.00±0.30

12.00±0.30

3.50±0.05

5.50±0.05
1.75±0.10 4.00±0.10

4.00±0.10

8.00±0.05
2.00±0.05 1.5+0.1/-0

1.0+0.2/-0

ー

1.5±0.1/-0

1.30±0.20

ー

1.55±0.10

0.25±0.05

0.3max

0.20±0.05

PXV1220S

PBV1632S

PAV3137S

PS Series

1

2

2

2

2

0.65±0.03

0.95±0.05

1.60±0.20

1.90±0.10

2.90±0.10

1.15±0.03

1.85±0.05

2.40±0.20

3.50±0.10

5.30±0.10

8.00±0.30

12.00±0.30

3.50±0.05

5.50±0.05

1.75±0.10 4.00±0.10

2.00±0.05

4.00±0.10

ー

2.00±0.05
1.5+0.1/-0

ー

0.06±0.10

ー

1.05±0.05

1.5+0.2/-0

ー

0.55±0.05

1.5max

1.00±0.20

1.00±0.05

0.50±0.10

0.20±0.05

0.3max

0.20±0.05

0.20±0.05

0.50±0.10

0.20±0.05

0.20±0.05

0.20±0.05

0.20±0.05

0.20±0.05

PS1005

PS1608

PS2012

PS3216

PS5025

PCS Series

1

2

2

2

2

2

0.66±0.03

0.95±0.05

1.45±0.10

1.90±0.10

2.90±0.10

3.43±0.20

1.18±0.03

1.85±0.05

2.30±0.10

3.50±0.10

5.35±0.10

6.63±.0.20

8.00±0.30

12.00±0.30

3.50±0.05

5.50±0.05

1.75±0.10 4.00±0.10

2.00±0.05

4.00±0.10

ー

2.00±0.05 1.5+0.1/-0

ー

0.60±0.10

ー

1.0+0.2/-0

1.0+0.2/-0

1.0+0.2/-0

ー

0.55±0.05

0.65±0.10

0.80±0.10

0.75±0.10

1.5max

PCS1005

PCS1608

PCS2012

PCS3216

PCS5025

PCS6432

0.20±0.05

0.20±0.05

0.20±0.05

0.3max

0.20±0.05

0.30±0.05

0.279±0.02

HPT Series

2

2

2

2

2

3

3

0.95±0.05

1.45±0.10

1.90±0.10

2.90±0.2

3.43±0.20

6.60±0.10

6.73±0.10

1.85±0.05

2.30±0.01

3.50±0.01

5.30±0.20

6.63±0.20

6.70±0.10

9.80±0.10

8.00±0.30

12.00±0.30

16.0+0.3/-0.1

3.50±0.05

5.50±0.05

7.50±0.10

1.75±0.10 4.00±0.10

4.00±0.10 2.00±0.05
1.5+0.1/-0

0.60±0.10

ー

1.0+0.2/-0

1.5+0.2/-0

1.5+0.2/-0

1.5+0.2/-0

1.5+0.2/-0

0.55±0.05

0.65±0.10

0.75±0.10

1.5max

0.76±0.10

1.55±0.10

0.79±0.10

HPT1608

HPT2012

HPT3216

HPT5025

HPT6432

HPT6464

HPT9464

（unit：mm）

ATS-FD Series

ATS1005-FD

ATS2012-FD

1

2

0.63±0.05

1.60±0.20

1.13±0.05

2.40±0.20
8.00±0.30 3.50±0.05 1.75±0.10

4.10±0.10

4.00±0.10

2.00±0.15

4.00±0.10

ー

2.00±0.05

1.5+0.1/-0

1.55±0.05

0.43±0.05

1.5max

ー

0.30max

ー

ー

8.00±0.10 2.0±0.10

RFD Series
RFD0603 1 0.38±0.03 0.68±0.03 8.00±0.30 3.50±0.05 1.75±0.10 4.10±0.10 2.00±0.15 ー 1.5+0.1/-0 ー 0.42±0.02 ー

ATF Series

ATF1005 1 0.63±0.05 1.13±0.05 8.00±0.30 3.50±0.05 1.75±0.10 4.10±0.10 2.00±0.15 ー 1.5+0.1/-0 ー 0.43±0.05 ー

Type Refer
 fig.
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■ Dimension of the pakaging reel
For high frequency components

Reel dimensions 

φH

φA

φN

W1

E

W2Reel

Type

PAT Series

Packaging Q'ty/reel Reel size

P*V Series

PS Series

PCS Series

HPT Series

13.0±0.2

13.0±0.2

13.0±0.3

13.0±0.2

φHφA

180+0/-3

180+0/-3

255±1.0

330±2.0

2.0±0.5

2.0±0.5

2.0±0.2

2.0±0.5

60+1/-0

60+1/-0

80±0.5

100±0.5

9±0.3

13.0±0.3

13.5±1.0

25.4±1.0

13.0±1.4

17.0±1.4

max 18.4

29.4±1.0

φN W1EReel size

Size 1

Size 2

Size 3

Size 4

W2

（unit：mm）

PAT Series, W type

10,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000/2,000

1,000

1,000

1,000

1,000

1,000

1,000

Size 1

Size 1

Size 1

Size 1

Size 2

Size 2

Size 2

Size 2

Size 1

Size 1

Size 1

PAT0510S

PAT0816

PAT1220

PAT1632

PAT3042S

PAT3042

PAT4556

PAT3080H

PXV1220S

PBV1632S

PAV3137S

PS1005

PS1608

PS2012

PS3216

PS5025

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000

1,000

5,000

Size 2

Size 3

Size 1

Size 1

Size 1

Size 1

Size 3

Size 3

Size 1

Size 1

Size 1

Size 4

PCS1005

PCS1608

PCS2012

PCS3216

PCS5025

PCS6432

HPT1608

HPT2012

HPT3216

HPT5025

HPT6432

HPT6464

HPT9464

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

1,000/5,000

Size 1

Size 1

Size 1

Size 1

Size 3

RFD0603 1,000/5,000 Size 1

ATS-FD Series

ATS1005-FD

ATS2012-FD

500/1,000

500/1,000

Size 1

Size 1

RFD Series

Type Packaging Q'ty/reel Reel size
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Sales offices - ASIA -

■HONGKONG
■KANADEN CORPORATION (H.K.) LTD.
   URL  https://www.kanaden.co.jp/en/corporate/
            network/

■Willas-Array Electronics(Hong Kong)Ltd.
　URL http://www.willas-array.com
　Mail wae@willas-array.com(Hong Kong Headquarter)

■Z. KURODA (HONGKONG) CO., LTD.
　URL https://www.kuroda-electric.co.jp/
　        english/profile/oversea

■CHINA

■Willas-Array Electronics Limited
　URL http://www.willas-array.com
　Mail  arc-sales@willas-array.com
   (Shanghai - Northern China Sales Offices)
　Mail  sac-sales@willas-array.com 
   (Shenzhen- Southern China Sales Offices)

■Jiangsu JWT Electronics Co.,Ltd.
　Office  Suzhou
　URL http://www.js-jwt.com
　Mail Merchandiser@js-jwt.com

■Xiamen Holder Electronics Co., Ltd.
　Sino Faith Technology Development Ltd.  
　URL URL http://www.xmholder.com/
　Mail xmholder@xmholder.com

■Suzhou Walter Electronic Co.,Ltd
　URL http://www.walterfuse.com
　Mail bs.ang@walterfuse.cn

■Suzhou Industrial Park JingDian 
　Electronics Co.,Ltd
　URL http://www.simon-jd.com
　Mail service@simon-jd.com

■TAIWAN
■CYNTEC CO., LTD.
　URL http://www.cyntec.com
　Mail service@cyntec.com

■Walter Electronic CO. LTD.
　URL http://www.walterfuse.com
　Mail walter@walterfuse.com

■Multicom Technology LTD.
   URL https://www.multicom.com.tw/
   Mail sales@multicom.com.tw

■KOREA

■Alliedchips Korea Co., Ltd.
URL http://www.alliedchips.co.kr
Mail master@alliedchips.co.kr

■SUSUMU KOREA CO., LTD.
lA-1022, Doosan The Landpark, 161-8, 
Magokjungang-ro, Gangseo-gu, Seoul,
Republic of Korea
TEL +82-2-6989-8721
URL http://www.susumu.co.kr/
Mail info@susumu.co.jp

■MACNICA KOREA, LIMITED

■SAMYOUNG S&C Co., Ltd.
　URL http://www.samyoungsnc.com/
　Mail sales@samyoungsnc.com

■SEMIPLUS CO., LTD
　URL www.semiplus.net
　Mail semiplus@semiplus.net

■SINGAPORE
■SUSUMU SINGAPORE PTE.LTD.
　150 Kampong Ampat #06-05　KA Centre
　Singapore 368324
　TEL +65-6741-4011　
　URL http://www.susumu.sg/
　Mail ssm-sg@susumu.co.jp 

■THAI
■SUSUMU CO., LTD. THAILAND OFFICE｠
　Level 30, ｠Bhiraj Tower, 689
　Sukhumvit Road (Soi 35)
　Klongtan Nuea, Watthana, Bangkok 10110
　TEL  +66 (0) 2-017-2738
　Mail  susumu_th@susumu.co.jp

■INDIA

■ASIA

Sales office : Yokohama city, Japan
URL https://www.chip1stop.com/maker/
        pick-up?makerCd=SSM1

■Chip One Stop, Inc.

■squareon Co., Ltd.
　Mail  jinhwan.mun@squareon.co.kr

■Megagoal Pte Ltd.
Sales Office: Singapore, India
URL https://www.megagoal.com
Mail  enquiry@megagoal.com

■SUN-WA TECHNOS PTE LTD. 
Sales Office: : Singapore, Malaysia, 
Thailand, Vietnam, China 
URL https://www.sunwa.co.jp/about/
       company/oversea/index.html 

■Arrow Electronics Asia Pte Ltd. 
Sales Office: Singapore, Malaysia, 
                    Thailand, Vietnam, China 
URL: https://www.arrow.com/

■NEXTRON KOREA CO.,LTD.
　URL http://nextronkorea.com/eng/
　Mail jacob@nextronkorea.com

　https://www.macnica.com/apac/korea
　Mail jeffyoon@macnica.com

■Rutronik Electronics Asia HK Ltd.
Sales Office: Singapore, Malasia,Thailand, 
                    India, China
URL: http://www.rutronik.com

■Elematec Trading Co.,Ltd.
　Office  Shanghai、Nanjing、Wuxi、Suzhou、
               Hangzhou、Shenzhen、Changsha、
              Xiamen、Canton、Zhuhai、 Hong Kong
　URL http://www.elematec.com/en/info/map/
          overseas/

■Ameya Holding Limited　
　Office  Shanghai、Shenzhen
　URL http://www.ameya360.com
　Mail service@ameya360.com

■KANADEN CORPORATION LTD.
　Office  Shanghai
　URL https://www.kanaden.co.jp/en/corporate/
          network/

■C&B Electronics(Shenzhen)Co.,Ltd
　 URL https://www.cbeureka.com
　 Mail resi@cbeureka.com

■SUSUMU INTERNATIONAL TRADING 
　 (SHANGHAI) CO., LTD.
　Head office:Room422, 3U Building, 8 Huajing Road, 
   Pilot Free  Trade Zone, Shanghai City 
   200131,P.R.C
　TEL +86-21-5046-4992　
   FAX +86-21-5046-4993　
   ShenZhen office：501, Block B, Qixing Commercial
   Plaza, Intersection of Meilong Road and Minwang 
   Road, Minzhi Street, Longhua District,
   Shenzhen City，518131，P.R.C
　URL http://www.susumu.sh.cn/
　Mail susumu@susumu.sh.cn

■O S Electronics India Pvt. Ltd. 
　URL https://www.oselec.jp/location/
           list_overseas.htm 

■Future Electronics Inc
　URL http://www.futureelectronics.com

URL : https://www.lechamp.com.sg/index.php/
　　　 singapore
Tel : +65 6272 8877

■LE CHAMP (South East Asia) Pte Ltd

■Honey Hope Honesty Enterprise Co.,Ltd.
　URL https://www.threehhh.com.tw/?action=index
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Sales offices - NORTH AMERICA -

■North America

■Future Electronics Inc.
　URL http://www.futureelectronics.com

■A2 Global Electronics + Solutions
　URL https://www.a2globalelectronics.com

■Newark element14
　URL http://www.newark.com

■Digi-Key Corporation
　URL http://www.digikey.com

■Mouser Electronics, Inc.
　URL http://www.mouser.com

■Arrow Electronics
　URL http://www.arrow.com
　Mail websupport@arrow.com

■KURODA ELECTRIC U.S.A. INC.
　Sales office : US, Mexico
　URL  https://www.kuroda-electric.co.jp/english/
           profile/oversea

■Rutronik  Inc.
　URL https://www.rutronik.com
　Mail Sales-na@rutronik.com

■SPIRIT ELECTRONICS
　URL https://www.spiritelectronics.com/
　Mail info@spiritelectronics.com

■SUSUMU INTERNATIONAL(USA) INC.  West Coast Office (HQ)
　4100 Moorpark Ave., Suite 206 , San Jose, CA 95117 USA
　TEL +1-408-260-1112　FAX +1-408-260-1113
　Mail tech@susumu-usa.com

■SUSUMU INTERNATIONAL(USA) INC.　North Branch Office
　402 Doran Drive, Madison Lake, MN 56063 USA
　TEL +1-507-369-3498
　Mail tech@susumu-usa.com
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Sales offices - -Sales offices - EUROPE・MIDDLE EAST・AFRICA -

■EMEA
■SUSUMU DEUTSCHLAND GmbH
　Rahmannstrasse 11,｠65760 Eschborn,
　Germany
　TEL +49-6196-969-8407　
   FAX +49-6196-969-8879
　URL http://www.susumu.de/
　Mail info@susumu.co.jp

■Gudeco Elektronik 
   Handelsgesellschaft mbH
　URL http://www.gudeco.de/
　Mail info@gudeco.de

■Endrich Bauelemente Vertriebs GmbH
　URL http://www.endrich.com/
　Mail endrich@endrich.com

■Arrow Central Europe GmbH
　URL  http://www.arroweurope.com/
   Mail websupport@arrow.com

■Rutronik Elektronische 
　Bauelemente GmbH
　URL  http://www.rutronik.com
　Mail  rutronik@rutronik.com

■WDI AG
　URL  http://www.wdi.ag 
　Mail  info@wdi.ag

■Future Electronics Inc
　URL http://www.futureelectronics.com

■Rhopoint Components, Ltd.
　URL http://www.rhopointcomponents.com
　Mail  sales@rhopointcomponents.com

■Elgood Oy
　URL https://www.elgood.fi/
　Mail  sales@elgood.fi

■BORAN TECHNOLOGIES LTD.
　URL http://www.boran.co.il
　Mail support@boran.co.il

■EQUIPEMENTS SCIENTIFIQUES
　URL https://www.es-france.com/
　Mail hyper@es-france.com

■SUN-WA TECHNOS (EUROPE) GmbH
　URL https://www.sunwa.eu/
　Mail info@sunwa.de
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