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

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 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.

Susumu's thin film products are environmentally friendly.

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

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

Lead Halogen RoHS
free free Compliance

[l 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

Registration, Evaluation, and Authorization of Chemicals.

For the latest information on the SVHC list under REACH regulations, please visit our website.
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) Weight ratio (%) for each structural part of typical thin film chip resistors

Product series RG1608 RG2012 RG3216
RG1 PRG321 PRG6432 RM2012 RM321 ) E
(Strucwral part) G > URG1608 URG2012 URG3216 comp“ance '

Ceramic substrate 83.18 86.95 87.63 89.51 89.36 92.26 87.78 92.86 [ J
Resistive element 0.02 0.02 0.02 0.02 0.02 0.11 0.02 0.02 [ J
Terminal: bottom layer 0.16 0.13 0.11 0.15 0.15 0.11 0.15 0.10 [ J
Terminal: middle layer 8.33 5.82 5.58 4.83 4.82 3.49 5.87 2.96 [ J
Terminal: outer layer 5.45 3.81 3.65 3.16 3.15 2.28 3.84 1.94 [ J

A [ J
Protective coating | B 2.87 2.93 2.67 2.06 2.22 1.79 1.99 1.88 [ ]

(¢} [ J
Marking ink 0.34 0.36 0.28 0.28 0.07 0.37 0.25 [ J
Total weight (mg) 0.72 2.07 412 8.26 8.27 30.81 411 7.96 )

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

The long life of Susumu products means effective usage of natural resources.

BURG series BRG series m

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.

HPRG series BHRG series

Rated power (W) Rated power (W)
Power ratio Power ratio

RG series PRG series RG series HRG series
2012/2010 1/8 1/2 4 times
3216 1/4 1 4 times

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

{0 Susumu group companies' ISO14001 certification status

facility location Certification date VEUKE ] Certification body

Obama Plant 2000.12.15
Susumu Co. Lid Itoigawa Plant (Suzawa) 2001.03.09 2027.12.14 DAS 50301550 UM15
Itoigawa Plant (Minamiterajima) 2021.12.15
Headquarters, and other offices 2000.12.15
Susumu(Suzhou) Co., Ltd. Suzhou (China) 2015.09.23 2027.09.21 TIRT 0482024E0406R3M
Gyries Hsin-Chu (Taiwan) 2002.08.26 2025.09.08 DQS 20000618 UM15
Suzhou (China) 2003.10.22 2025.09.08 DQS 20000617 UM15

) Susumu group companies' ISO9001 certification status

facility location Certification date Valid date Certification body Certification No.

Obama Plant 1998.11.06
Susumu Co. Lid ltoigawa Plant (Suzawa) 1999.07.23 2026.12.17 DQS 50301550 QM15
ltoigawa Plant (Minamiterajima) 2022.03.04
Headquarters, and other offices 1998.11.06
Susumu(Suzhouy) Co., Ltd. Suzhou (China) 2011.05.01 2027.04.30 BUREAU VERITAS CNO048680
S Suzhou (China) 1997.03.06 2027.03.11 DQS 20000616 QM15
Hsin-Chu (Taiwan) 1997.03.06 2027.03.23 DQS 20000618 QM15

() Susumu group companies' IATF 16949 certification status

facility location Certification date Valid date Certification body Certification No.

— Gbama Z'a': . 2004.11.12 2026.12.17 0492180
eadquarters, and other offices
SUENTE e (R It:: awa Plant (Suzawa) 2015.10.01 pas
— — — 2027.11.10 0554535
ltoigawa Plant (Minamiterajima) 2022.03.04
Susumu(Suzhou) Co., Ltd. Suzhou (China) 2011.05.02 2027.03.11 BUREAU VERITAS 0505231
Suzhou(China)
nt 2007.04.24 2027.03.11 DQS 0505628
Cyntec Hsin-Chu (Taiwan)
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Products categories

Power ratings (W) Resistance tolerance (%) 2
Product Environmental | Specification

group Product category Series complanca
3| 2 |15| 1 |3/4|1/2|1/3|1/4|1/5 |1/6|1/8 [1/10[1/161/20|1/32
01 05 20
URG

Metal thin film chip resistors

(the highest reliability and precision) e e

Metal thin firm chip resistors .

(the highest precision) He ® b el e O - 1516

Metal thin firm chip resistors RGT C AN AN ) [ AN ) ® | 1718
® | (wide temperature range)

o L . B

+= | Metal thin film chip resistors 19-

'% (high voltage operation) ey e o L [ AN J o 9-20

*E Non-magnetic thin film chip resistors | NRG ® e o o o o o ® 2122

>

€ | Audio thin film chip resistors RS ) ) ( 3N ® |2324

® (high precision)

[S) . . . . .

& mﬁh power thin film chip resistors |pr; | @ | @ | @ [ BN J ® | 2528

5 g side terminal)

2] . A - . .

g | High power thin film chip resistors | jjrg [ N J ® | 2930

= (short side terminal)

é Anti-surge thin film chip resistors | MRG L] L] e o e o ® |31-32
High temperature thin film chip RGA [} [} [ AN ) ® 3334
resistors
Metal thin film chip resistors RR [ [ BN BN J [ ] 35
(precision)

Metal thin film trimmable chip RT o () () 36
resistors

Metal thin film chip resistor M o0 o' e o 0 o ® |3744
networks

High temperature metal thin film | 5, Y CIK ) o o' o0 0 ® | 4546
resistor networks




Power ratings (W,

. Environmental | Specification
Product category compliance
10 15 3/4 | 2/31/2|1/3|1/4|1/5|1/6 | 1/8

g A o o [w
© N N "

- B of | [o]e] [o] [efo]e] [ [o] [e[e]e]e [o=
%é Feaators (5 rmoa oy 0 |kAL o 000 |o ® 00 o 535
?’:% Iﬁgrg_g%s%stgarrr;io%?h{p resistors ;’f” ° ° ™ e o0 o 0:3 5556
@E oW resistance chip resistors RL o o o0 00 oo 0 @ 5758
8 High Current chip jumpers YJP ([ 59

Power ratings (W) Resistance tolerance(%) 2
Product Product category Series
o High-Precision Low-TCR All
=, | High-Precision Low-TCR Alloy MR | @ | ®| @ o | @ o o o o o o o o o 636
© % | Current Sensing Resistors
53
S € | High-Precision Low-TCR Alloy
2 w | Current Sensing Resistors MSR [ ) [ ] [ ] [ ] [ ] @ |67-73
<5 | (4 Terminal)
@ C
gg High-Precision Low-TCR Alloy
Current Sensing Resistors MSR [} [} @ | 7577
(Long Terminal)

Inductance (pH) Rated current (A) 2
Environmental

i Specification
Product category . . . X . ! J d f compliance | pages

(0]

S | Power choke coils pove| @ ° ° ° ° ° ° ° ° ° ° e | @ | 8
52

« O

ge° PCMB

2 | small power choke coils W e e e e 0 0 0 o o o e | &
[a

Power ratings (mW) Frequency range ( 2

Environmental | Specification

Product category SEUES compliance | pages

High Frequency Resistors RFD ® L] @ 8586

 eiony) | .
Environmental | Specification
Product category Series u' compliance pages

e eesion Chip Attenuators e ey A A AR AR AR AR AN AT ° ® |57:90
I-(ILiJ%hth)’rse&igs'i_'ozr; Chip Attenuators ATE | @ ol e PY Y ® |91
Precision chip attenuators PAT © ©® ®& @& @& ®& & & o o o [ [ J ® |9396
Precision chip attenuators Wtype) PATW | @ | @ | @ ©®  ©® © © © @ © © [} ® 9799
Thermo-variable chip attenuators [PV [ BN BN BN BN BN BN BN BK BN J [ J [ J @® 101-104

Product category

. Input power ratings (mW) Frequency range (DC ~ X GHz) "2
SEUES '

Environmental
compliance
15

Chip power splitters PS [ ] [ ] [ J [ J ([

@ |105-106

[ J [ J [ J
Frequency range (DC ~ X GHz) 2
Product category Series Enviror‘\menlal Spe;aigcea:ion
100 30 75 compliance

High power chip terminators PCS [ I ] ® O o6 6 o6 o o o o o @ [107-108

Super High power chip terminators | HPT ®| &6 o6 o o o o e 6 o6 o o o @ (109110

*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.
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| 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

IRelation map of thin film chip resistors

RGA series P33

« Higher operating temperature
+ Conductive glue compatible
« High precision : +0.1%, +10ppm/°C

URG series

- The highest precision : +0.01%
+ The smallest TCR : +1ppm/°C

RGV series P19

« High voltage operation(1000V)
« High precision: +0.1%, +25ppm/°C

RGTseries

- Wide temperature operation (175°C)
+ High precision : +0.1%.+10ppm/°C

U

PRG series P25

- Small, high power, long side
terminal

- Power ratings : ~3W

+ High precision : +0.1%, +25ppm/°C

HRG series
- Small size, high power,
short side terminal
- Power ratings : ~1W

Higher precision

Inorganicipassivation X P31
Long-term stability MRG series
. P - Anti-surge
dighlelisbility - Power ratings :~0.5W
- High precision : +0.1%, +10ppm/°C

RG series

- Very high precision : NRG series P21
+0.05% Ag free Non_magnetic - Non-magnetic
- TCR : +5ppm/°C Anti-sulfur + very high precision : +0.05%
+ Long-term stability == - TCR : +5ppm/°C
. Low noise Thin'film
RS series P23

- For Hi Fi audio
- High precision : +0.1%, +25ppm/°C

I Map from discrete RG series to resistor networks

RMA series lp45]

+ Higher operating temperature
- Conductive glue compatible

- Relative TCR : +1ppm/°C

- Relative tolerance: £0.01%

RG series
- Very high precision : RM series @)
+0.05% - Relative TCR : +1ppm/°C
- TCR : £5ppm/°C - Relative tolerance : +0.01%
+ Long-term stability - Variety of resistance values
- Low noise combination
: custom combination welcome!
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I Thin film resistor map by performance

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.

Temperature coefficient

of resistance Power ratings
(me/OC)A URG W A PRG
e  PRG——
(
- RGA 15 HRG
4 N
+10 - MRG ~
RS
| - N / ]
+50 & - j 1/4 \ ) R
| +05 | | 0.1 | [%0.05 | [ +0.02 | | +0.01 | | +05 | | £01 | | +0.05 |
Resistance tolerance(%) Resistance tolerance(%)

I Current sensing chip resistors' relation map

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.

KRL series (4terminal) LP53

- Separate voltage terminal Power ratings

KRL (long side terminal)_\

KRL (4terminal)
KRL series |P49,51 ' / KRL (short side terminal) \

« Long side & short side
terminal

« Power ratings : ~10W

« Sizes : ~15075

- Power ratings : ~5W
- Sizes : 11050

=
S

-

RL series

+ Long side & short side
terminal

- Power ratings : ~2W

- Sizes : ~7520/ 3264

1/2

ERE e

Resistance tolerance(%)
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E series resistance values | |59 il af e i )

series Values
1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 56 6.8 8.2
1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 22 24 2.7 3.0 3.3 3.6 3.9
4.3 47 5.1 5.6 6.2 6.8 75 8.2 9.1
1.00 1.02 1.05 1.07 1.10 113 1.15 1.18 1.21 1.24 1.27 1.30 1.33 1.37 1.40
1.43 1.47 1.50 1.64 1.58 1.62 1.65 1.69 1.74 1.78 1.82 1.87 1.91 1.96 2.00
2.05 2.10 215 2.21 2.26 2.32 2.37 243 2.49 2.55 2,61 2.67 274 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 4.02 412
4.22 4.32 4.42 4.53 4.64 4.75 4.87 4.99 5.11 5.23 5.36 5.49 562 5.76 5.90
6.04 6.19 6.34 6.49 6.65 6.81 6.98 7.15 7.32 7.50 768 7.87 8.06 8.25 8.45
8.66 8.87 9.09 9.31 9.53 9.76

| Three-letter codes for resistance value | St ieniEieinsi s s

(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 humber shall
be added at the end of type designation.
(Example) 4.99KQ = 499 x 10’ Marking: 68H code for
Type designation: RR0816P-4991-D-68H power of 10

code |E96value | code |E%value| code |E96valie| code |E9value| code |E96valie| code | E9value| code |E96value| code |E96value code | power

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



Disclaimer and handling care of our products

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.

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. Itd.

Handling and care

< Consideration during mounting >

(1) 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.

(2) When 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°C within 3 seconds).

(3) 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.

(4) lonized 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.

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

(6) 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.

< Storage >

(1)Storage condition
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.

< Operating environment; condition>

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

(DExposure of the component to water, salt water, oils, acids,
alkaline, or solvents

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

(®Exposure to frost

®Possible exposure to corrosive air or gas such as a marine
atmosphere, HCI, Clz, H2S, NHs, SO2, and NOx.

(2)Usage under high temperatures and high humidity

(DWhen 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.

®@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.

(3)Use 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.

SUsSumMmu






Thin film surface mount resistors

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

URG series

Metal thin firm chip resistors
(the highest precision)

RG series

Metal thin film chip resistors
(wide temperature range)

RGT series

Metal thin film chip resistors
(high voltage operation)

RGV series

Non-magnetic metal thin film chip
resistors

NRG series

Audio thin film chip resistors
(high precision)
RS series

High power thin film chip resistors
(long side terminal)

PRG series

High power thin film chip resistors
(short side terminal)

HRG series

Anti-surge thin film chip resistors
MRG series

High temperature thin film chip resistors
RGA series

Metal thin film chip resistors
(precision)
RR series

Metal thin film trimmable chip resistors
RT series

Metal thin film chip resistor networks
RM series

High temperature metal thin film
resistor networks

RMA series

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

BURG series AEC-Q200 Compliant

4 Features

- The tightest resistance tolerance: +/-0.01%
- The smallest temperature coefficient of resistance: £1ppm/°C

- Long term stability with inorganic passivation
- Thin film structure enabling low noise and anti-sulfur

Thin film surface mount resistors

Applications
Lead Halogen RoHS . . . .
'_) - Industrial measurement instrumentaion, electrical scales
™ - High precision sensors, medical electronics
free free Compliance

@ Part numbering system
URG 2012 L-102-L-T1
Packaging quantity: T1(1,000pcs),
Series code T05(500pcs), TO1(100pcs)
Size: URG1608, URG2012,

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

URG series

Resistance tolerance

@ Electrical Specification

Power  Temperature Resistance range(Q) Resistance tolerance Maximum Resistance  Operating  Packaging
coefficient voltage  value series temperature quantity

£0.01% (L)  #0.02% (P) 0.05% (W) 0.1% (B) +0.5% (D)

ratings of resistance

£1(K)
URG1608 | 1/16W 250 =R =7.5K 100SR<7.5k 100V
£2(L) 2
+1(K)
URG2012 | 1/10W 250 <R <36K 100=R=36k 150V »
+2(L) 2
“ -55C
*£1(K) T05
URG3216 | 1/4w — 250 <R 68K 100=R=68k 200V | E24,E96 | 195C
*2(L) 2
TO1
£1(k) !
URG5025 | 1/2W 250 <R <100K 100SR=150k 300V
+2(L) 2
£1(K) !
URG6432 | 3/4W 250 <R <100K 100=R=200k 300V
+2(1) 2

*1: Applicable TCR K (+1.0) at temperature range 25C~ 65T
Applicable TCR K (£1.5) at temperature range -20TC~ 25T, 65 125C

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

*Contact us for requirements not listed in above table.



& Dimensions

SEMsuUsumu

URG1608, 0603 1.60£0.20 0.80+0.25/—0.20 0.30£0.20 0.30£0.20 0.40+0.15/-0.10
URG2012| 0805 2.00£0.20 1.25+0.25/—0.20 0.40£0.20 0.40£0.20 0.40+0.15/-0.10
URG3216| 1206 3.20%£0.20 1.60x0.25 0.50%+0.25 0.50%+0.20 0.40+0.15/-0.10
URG5025| 2010 5.00%+0.20 2.50%+0.25 0.60%+0.25 0.60%+0.25 0.45%+0.10
URG6432| 2512 | 6.40+0.20/—0.40 3.20£0.25 0.75%£0.25 0.80£0.20 0.45£0.20
(unit : mm)

@ Reliability specification

Test items

Short time overload

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

2.5 x rated voltagek,1 5seconds

Standard

+(0.02%+0.01Q)

Life (biased)

]
707, rated voltage, 90min on 30min off, 2000hours

+(0.02%+0.01Q) (R22500Q)

+(0.05%+0.01Q)(R<2500)

High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours +(0.05%+0.01Q)
Temperature shock -85C (15min) ~ 150°C (15min) 100cycles +(0.02%+0.01Q)
High temperature exposure 1557, no bias, 1000hours +(0.05%+0.01Q)
Resistance to soldering heat 235+5C, 30 seconds (reflow), (by MIL-PRF-55342) £(0.01%+0.01Q)

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

s10jsisal junow aanns II.I|I} uyp
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Metal thin film chip resistors
(the highest reliability and precision)

BURG series

@®Reliability test data

(OBiased life test

2 1000 1000
é’ 800 | URG2012 800 |{ URG3216
= E 600 [{ LL70TC_025W.n=20 E 600 [{ LL70TC_0.25W.n =20
E S 400 S 400
g £ 200 £ 200
£ 5 7 5 0 : i et
2 @ = 2 _—=— = —=} E — ¥
£ g 200 g 200 L
= B -400 B -400
= & -600 ——2500 —— 1kQ —=— 10kQ || & -800
800 —=20kQ —— 32kQ | 800 | —2500 — ko —— 68K |
n -1000 -1000
.g 10 100 1000 10000 110 100 1000 10000
° Test duration(h) Test duration(h)
O
o
=)
OHigh temperature high humidity (biased)
500 500
400 H URG2012 400 H URG3216
g 300 H THB 85T, 85 % n=20 g 300 H THB 85T, 85 % n=20
2 200 £ 200 -3
£ 100 e — £ 100 £ :
el el
8 0 —!ﬂ 8 0 = %
g 100 g -100
g -200 % -200
2 -300 —— 2500 —— 1kQ —— 10kQ H 2 -300
-400 —=—20kQ —=— 32kQ H -400 l ——250Q —=— 1kQ —=— 68kQ [
-500 -500
10 100 1000 10000 10 100 1000 10000
Test duration(h) Test duration(h)
OTemperature shock
200 200
150 || URG2012. n=10 150 || URG3216.n=10
€ Thermal Shock_-65C to +150C € Thermal Shock_ -65T to +150C
g 100 | g 100 |
£ 50 ; £ 50 T
kel -— ©° -~
g T 3 g O o
g -850 o -850
@ @
2 -100 2 -100
o« [ o« [
-150 | = 2500 —— 1kQ —— 68kQ f -150 | = 2500 —— 1kQ —— 68KkQ ||
-200 -200
10 10 100 1000 10 10 100 1000
Number of cycles Number of cycles
OHigh temperature exposure
500 500
400 H URG2012,n=20 400 | URG3216.n=20
g 300 |{ High Temperature Exposure,155C g 300 || High Temperature Exposure,155C
2 200 2 200 7
£ 100 T T 100
© F = I Pl T Q ° e
@ 0 £ — =t @ 0 = {5_;‘?/{/
2 100 e -100 !
3 5
% 200 B -200
1] 12
& -300 & -300
[ [
-400 | —— 2500 —— 1kQ —— 32kQ |» -400 | —— 2500 —— 1kQ —— 68kQ |»
-5600 -5600
10 100 1000 10000 10 100 1000 10000

Test duration(h) Test duration(h)



@ Temperature coefficient of Resistance
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Thin film surface mount resistors

RG series

Metal thin film chip resistors
(the highest precision)

. | HRG series

Features

AEC-Q200 Compliant

- 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/°C
- Thin film structure enabling low noise and anti-sulfur

Applications

Lead Ha{)gen RoHS
¥ ©
free free Compliance

@ Part numbering system

RG 1608

- Automotive electronics

- Industrial measurement instrumentation, industrial machines

- Various sensors, medical electronics

Series code ‘

Size: RG0603, RG1005, RG1608, RG2012,

RG3216

Temperature coefficient of resistance

@ Electrical Specification

Temperature

icient

Power ratings

Ccoe

of resistance

y

Resistance range (Q) Resistance tolerance (%)

102 -

Packaging quantity:

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

B-TS
TT

Resistance tolerance

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

Maximum Resistance Operating Pakaging
I i t 1{ tit
Low Regular High (PPM/°C)  +0.05% (W) +0.1% (B) +0.5%(D)  'oltage Vvalueseries - femperaiure SRS
+10(N)
100=R=22k
G0603 =25 T10
R _ - 30V
1/20W | 1/16W +50(Q) 47=R=56k
+100(R) 10=R<47
+ =
+5(V) 100=R<3k 15710
£10(N) 47=R=100k *Products with 0.5%
RG1005 | 1/32w | 1/16W | 1/8W |~ on o prE——— ray olerance are only
+100(R) _ _ 10=R<47 packed with T10.
+5(V) 100=R<5.1k
+10(N) 47=R=274k S
RG1608 100V |E-24, E-96|-55C ~ 155T
1/16W | 1/10W | 1/6W +25(p) | 47SR=274K 17=R=1M
+50(Q) - - 10SR<47
+5(V) 100=R<10.2k
+10(N 47=<R<475k
RG2012 |1/10W | 1/8W | 1/4W 1Y 150V T5
+25(P) | 47=R=475k 47=R=2.7M
+50(Q) - = 10=R<47
+5(V) 100=R=33.2k
+ =<R=
RG3216 | 1/8W | 1/aw | — | 100D 4T=R=1M 200V
+25(P) 47=R<5.1M
+50(Q) - | _ | 10=R<47
€ Dimensions
Size
t
) L ) Type (inch) L w a b
RGO0603 | 0201 0.60%0.05 0.30+0.05 | 0.13£005 | 0.15+0.05 | 0.23+0.03
RG1005 | 0402 1.0£0.05 0.50+0.05 | 020+0.10 | 0.25+0.05 | 0.35+0.05
RG1608 | 0603 | 1.60+020 | 0.80+0.20 | 0.30%0.20 | 0.30020 | 0.40+0.10
RG2012 | 0805 | 2.00+0.20 1254020 | 0.40£020 | 040+020 | 0.40%0.10
RG3216 | 1206 | 3.20+0.20 160+020 | 050+0.25 | 0.50+0.20 | 0.40%0.10

(unit : mm)
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@®Reliability specification e == o

Test Items Condition (test methods) =47Q =470Q =47Q =470Q Low
Short time overload| 2.5 x rated voltage, 5 seconds +(0.05%+0.01Q)+(0.05%+0.01Q)£(0.05%+0.010) £(0.05%+001Q)  —  |£(0.05%+0.010]  +(0.01%)
Life (biased) 85T, rated voltage, 90min on 30min off, 1000hours | +(0.25%+0.050) +(0.1%+0.010Q) | £(0.5%+0.050) | £(0.25%+0050) — | £(0.5%+0.010)  +(0.01%)

High temperature 85T, 85%RH, 1/10 of rated power,

high humidity . . +(0.25%+0.05Q) £(0.1%+0.01Q) | £(0.5%+0.05Q) |£(0.25%+0.05Q)) — 1(05%+0.01Q)|  £(0.05%)
90min on 30min off, 1000hours

Temperature shock| -557C (30min) ~ 125C (30min) 1000cycles +(0.25%+0.05Q) £(0.1%+0.01Q) [£(0.25%+0.05Q) £(0.1%+0.01Q)| — 1(0.1%+0.01Q)| %(0.01%)

:;%';éﬁ’r‘;pera‘“re 155%C, no bias, 1000hours £(0.25%+0.050) £(0.1%+0010) £(0.25%+0050) £(0.1%+0010) | — | £(0.1%+0010)  £(0.01%)

Resistance 10 | 260+5¢C, 10 seconds (reflow) +(005%+0.010)£(0.06%+0010/£(0.05%H0.010) H0.05%+0010]  —  |£(0.05%+0010]  £(0.01%)

soldering heat

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

410000 hour reliability test data

S10Jsisal junow 8)npins Wiy uly)

uy)
0]
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oo A ) )

22 10 ‘% Voltage pulse is applied to the test samples mounted

gé = on the test board.

20— L J

ESs = After each pulse, resistance drift is measured. Pulse

X2 14 -e 1005type . . .

=3 - ég?g %ype voltage is increased until the drift exceeds +/-0.5%.
- ype . .
—a— 3216 type The power at that voltage is defined as the

®looor 0001 oo 01 i 10 maximum pulse power.
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Metal thin film chip resistors

(wide temperature range)
BRGT series

Features

AEC-Q200 Compliant

* Wide temperature operation (Upper category temperature :175°C)
* Long term stability with inorganic passivation
* Resistance tolerance : +0.1% , TCR : +10ppm/°C

o

* Thin film structure enabling low noise and anti-sulfur

S Applications

s Lead Halogen RoHS . .

= < ' * Automotive electronics

£ {.’ - Industrial measurement instrumentation, industrial machines
free free Compliance

- Wide temperature operation machines

@#Part numbering system

RGT 2012

RGT series

S

Packaging quantity :
T5(5,000pcs) T10(10,000pcs)

Series code

N-105-B-

Size: RGT1005, RGT1608, RGT2012, RGT3216 Resistance tolerance

Nominal resistance value
(E-24: 3 digit, E-96: 4 digit, RGT3216 : all 4 digit)

Temperature coefficient of resistance

@ Electrical Specification

ng‘g%r:iggte Resistance range(Q)
Power of resistance Resistance tolerance Maximum Resistance Operating Packaging
ratings voltage value series temperature quantity
(ppm/C) +0.1%(B) +0.5%(D)
+10(N) 47=R=100k T5
RGT1005 1/32W 50V T10%
+25(P) 47=R=150k
+10(N) 47=R=270k
RGT1608 1/16W egy
+25(P) 47=R=1M
E-24, E-96 -55C~ 175C
+10(N) 47=R=470k
RGT2012 1/10W 150V T5
+25(P) 47=R=2.7TM
+10(N) 47=R=1M
RGT3216 1/8W 200V
+25(P) 47=R=5.1M

*1 ! Resistance tolerance = 0.5% (D) of RGT1005 is available only at T10

& Dimensions
Size
b
Type (inch) L w a t
RGT1005 0402 1.00+0.1/-0.05 0.50%0.05 0.20%0.10 0.25+0.05 0.35%£0.05
RGT1608 0603 1.60£0.20 0.80+0.25/-0.20 0.30+0.20 0.30+0.20 0.40+0.15/-0.10
RGT2012 0805 2.00£0.20 1.25+0.25/-0.20 0.40+0.20 0.40+0.20 0.40+0.15/-0.10
RGT3216 1206 3.20%£0.20 1.60£0.25 0.50+0.25 0.50+0.20 0.40+0.15/0.10

(unit : mm)
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@ Reliability specification

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

Test items Condition( IEC60115-1/JIS C5201-1) Standard
Short time overload 2.5 x rated voltage%1 5 seconds +(0.05%+0.01Q)
Life (biased) 125°C, rated voltage%, 90min. ON/ 30min. OFF, 1000hours +(0.25%+0.05Q)
High temperature high humidity | 85°C. 85%RH, 1/10 of rated power, 90min. ON/ 30min. OFF, 1000hours +(0.25%+0.050)
Temperature shock -55C (30min) ~ 125C(30min) 1000 cycles +(0.1%+0.01Q)
High temperature exposure 1757, no baias, not mounted, 1000h +(0.1%+0.01Q) ZZ
Resistance to soldering heat 26057, 10seconds (reflow) +(0.05%+0.010Q) §:

@ Reliability test data

selles 1Dy

OBiased life test OHigh temperature exposure
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@ Derating Curve
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Thin film surface mount resistors

RGV series

Metal thin film chip resistors
(high voltage operation)

HERGV series AEC-Q200 Compliant
Features

+ 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/°C

+ Thin film structure enabling low noise and anti-sulfur

Lead Halogen RoHS Applications
'-’ + Automotive electronics
free free Compliance

+ Industrial measurement instrumentation, Industrial machines.
+ High voltage circuit and equipment.

&®Part numbering system

RGV 3216 P-2004-B-T5

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

Series code

Size : RGV1608, RGV2012, RGV3216, RGV3225 Resistance tolerance

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

@ Electrical Specification

Tig‘é’;‘;;"‘e Resistance range(Q)
Power e et Resistance tolerance Maximum Resistance Operating  Packaging
ratings voltage value series temperature quantity
(ppm/C) +0.1%(B) +0.5%(D)

+25(P)

RGV1608 1/10W 100KQ=R=1MQ 200V
+50(Q)
+25(P)

RGV2012 1/8W 100KQ=R=2MQ 300V
+50(Q)

o T

+5(V) oMa E-24, E96 | -55C~ 155C 15

RGV3216 1/4W +25(P) 700V

120KQ=R=3MQ

+50(Q)
+25(P)

RGV3225 1/3W 120KQ=R=4.3MQ 1000V
+50(Q)

€®Dimensions

| - | Size
b
Type (inch) L w a t

RGV1608 | 0603 1.60£0.20 0.80+0.20 0.30%0.20 0.30+£0.20 |0.40+0.15/-0.10

RGV2012 | 0805 2.00+0.20 1.2520.20 0.40%0.20 0.40+0.20 |0.40+0.15/-0.10

RGV3216 | 1206 3.20+0.20 1.60+0.25 0.50+0.25 0.50£0.20 |0.40+0.15/-0.1

RGV3225 1210 3.20+0.20 2.50+0.25 0.50%+0.25 0.50+0.20 0.40+0.15/-0.1

(unit : mm)



@®Reliability specification

Test items

Life (Biased)

Condition( IEC60115-1/JIS C5201-1)

*1
857, rated voltage , 90min. ON/ 30min. OFF, 1000hours

SEMsusumu

Standard

+(0.05%+0.050Q)

High temperature high humidity

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

*(0.1%+0.05Q)

Temperature shock

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

£(0.1%+0.01Q)

High temperature exposure

155C, no bias, not mounted, 1000h

*(0.1%+0.01Q)

Resistance to soldering heat

260+5T, 10seconds (reflow)

£(0.05%+0.01Q)

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

& Derating Curve
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Thin film surface mount resistors

NRG series

Non-magnetic metal thin film chip

resistors
BNRG series

Features

- 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

Applications
Lead Halogen RoHS . . . . i .
' - Medical electronics, industrial measurement instrumentation
.‘) - equipment/devices under magnetic field
free free Compliance

@ Part numbering system

NRG 2012 N-104-W-T1 _ .
e Packaging quantity:
Series code ‘ T5(5,000pcs) T10(10,000pcs)

Resistance tolerance

Size: NRG1005,NRG 1608, NRG2012, NRG3216

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

Temperature coefficient of resistance

@ Electrical Specification

Temperature
Power coefficient Resistance range(Q) Resistance tolerance Maximum Resistance Operating  Packaging
Type ratings ofiiesistance voltage value series temperature  quantity
(ppm/°C) +0.05% (W) +0.1%(B) +0.5%(D)
+5(V) 100=R=3k -
+10(N) 47=R=100k T5
NRG1005 | 1/16W 75V ;
+25(P) 47=R=150k T10*
+100(R) - 10=R=47
+£5(V) 100=R<5.1k
+10(N) 47=R=270k
NRG1608 | 1/10W 100V
+25(P) 47<R=270k 47=R=332k 47=R=360k
+50 _ —
@ [=asay E-24,E-96 | -55C ~155T
+5(V) 100=R<10.2k
+£10(N) 47=R=475k
NRG2012 1/8W 150V T5
+25(P) 47=R=475k 47=R=1M
+50(Q - - 10=R<47
+5(V) 100=R<33.2k
+10(N) 47=R=1M
NRG3216 1/4W 200V
+25(P) 47=R=1M
+50(Q) = = 10=R<47

*1 ! Resistance tolerance £ 0.5% (D) of NRG1005 is available only at T10

€ Dimensions
1. L |
2y o
W NRG1005 0402 1.00£0.05 0.50%0.05 0.20+0.10 0.25+0.05 0.35+0.05
NRG 1608 0603 1.60£0.20 0.80+0.25/—0.20 0.30£0.20 0.30+0.20 0.40+0.15/—0.10
I I T NRG2012 0805 2.00£0.20 1.25+0.25/—0.20 0.40+0.20 0.40x0.20 0.40+0.15/-0.10
t
| e NRG3216 1206 3.20£0.20 1.60£0.25 0.50+0.25 0.50£0.20 0.40+0.15/—0.10

b (unit : mm)
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@ Reliability specification

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

Short time overload 2.5 x rated voltage,' 5seconds +(0.5%+0.01Q)
Life (biased) 707C, rated voltage,*1 90min on 30min off, 1000hours +(0.5%+0.050Q)
High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours +(0.5%+0.01Q)
Temperature shock -55C (30min) ~ 125°C (30min) 1000 cycles +(0.5%+0.01Q)
High temperature exposure 155C, no bias, 1000hours +(0.5%+0.01Q)
Resistance to soldering heat 260x5TC, 10 seconds (reflow) +(0.05%+0.01Q)

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

s10jsisal junow GJI'ljll‘lS II]|I} uyp

@®Reliability test data

(OBiased life test
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Audio thin film chip resistors
(high precision)
HRS series AEC-Q200 Compliant

Features

- 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

= Applications

3 Lead Hal RoHS

= - AR 0' - High quality audio equipment

£ .’ - Automotive audio equipment
free free Compliance

- Mobile audio equipment , smartphones

@ Part numbering system

R‘S 1005P-102-B-T10-%

for details.

RS series

Size
Packaging quantity:
Temperature coefficient of resistance T5(5,000pcs), T10(10,000pcs)
Nominal resistance value Resistance tolerance

@ Electrical Specification

. pEmpelatiie Resistance range(Q) .
Power ratings o‘;‘:zfsf,':,'::ze Resistance tolerance Maximum Ref:lt:\:ce Operating  Packaging
voltage e temperature  quantity
Low Regular (ppm/°C) +0.1%(B) +0.5%(D)
RS1005  1/32w 1/16W +25(P) 47<R<100K 75V SR
E-6 -55C " 155C
RS2012 1/10W 1/8W +25(P) 47=R=100K 150V T5

* please contact our sales office for details.

€ Dimensions
1. L 1
|__|a —— | Size
T Type (inch) L w a b t
W RS1005 | 0402 [1.00+0.10/-0.05| 0.50+0.10 | 0.20+0.10 | 025+0.05 | 0.35*0.05
RS2012 | 0805 | 2004020 |1.25+0.25/-020| 0.40+0.20 | 0.40+0.20 |0.40+0.15/-0.10
I T — (unit : mm)
t
l— —l

23
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Thin film surface mount resistors RS series
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High power thin film chip resistors

(long side terminal)
HPRG series

AEC-Q200 Compliant

Features

- 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 ~ 250KQ

- Precision resistance tolerance: +0.1%, very small TCR: +25ppm/°C

- Thin film structure enabling low noise and anti-sulfur

Thin film surface mount resistors

Lead Ha{;gen RoHS Applications
J '.‘) - Automotive electronics
free free Compliance . DC mOtOf, inverters

- Robotics, Industrial control system

.

@ Part numbering system

PRG 3216

Series code ‘

PRG series

10 S

01-B-T S
— —( —7 1 Packaging quantity: T4(4,000pcs)

(PRG6432, PRG5025)
T5(5,000pcs)
(PRG3216)

Size: PRG3216, PRG5025, PRG6432

Resistance tolerance

Temperature coefficient of resistance

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

@ Electrical Specification

T::;::::::rln;e Resistance range(Q)
Power of resistance Resistance tolerance Maximum Resistance Operating Packaging
ratings voltage value series temperature quantity
(ppm/°C) +0.1% (B) +0.5% (D)
+25(P) 10=R=100k
PRG3216 1.0W 47=R=100k 150V T5
+50(Q) 2.5=R=100k
+25(P) 10=R=200k
PRG5025 | 1.5W ~ 2.0W 47=R=200k 200V E-24,E-96 | -55TC ~ 155TC
+50(Q) 2.5=R=200k
T4
+25(P) 10=R=250k
PRG6432 | 2.0W ~ 3.0W 47=R=250k 400V
+50(Q) 2.5=R=250k
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& Dimensions

L

ER—

Size

SEMsuUsumu

Test items

Life (biased)

@®Reliability specification

Type (inch) w L a b t
PRG3216 1206 |3.20+0.40/-0.20| 1.60%0.20 0.30+0.20 0.35£0.20 |0.45+0.15/-0.10
PRG5025 | 2010 5.00+0.20 2.50+0.20 0.55+0.20 0.60+0.20 |0.45+0.15/-0.10
PRG6432 | 2512 |6.40+0.20/-0.40| 3.20+0.20 0.40£0.20 0.55£0.20 |0.45+0.15/-0.10

(unit : mm)

Condition (test methods (JIS C5201-1)

70°%C, rated voltage,” 90min on 30min off, 1000hours

+(0.25%+0.05Q)

Standard

+(0.1%+0.01Q)

High temperature high humidity

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

+(0.25%+0.05Q)

+(0.1%+0.01Q)

Temperature shock

-55C (30min) ~ 125°C (30min) 1000cycles

+(0.25%+0.05Q)

+(0.1%+0.01Q)

High temperature exposure

155C, no bias, 1000hours

+(0.25%+0.05Q)

+(0.1%+0.01Q)

Resistance to soldering heat

260+5C, 10 seconds (reflow)

+(0.1%+0.01Q)

+(0.05%+0.01Q)

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

s10jsisal junow aanns II.I|I} uyp
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High power thin film chip resistors

(long side terminal)

BPRG series

@®Reliability test data

(OBiased life test
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OTemperature shock
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Thin film surface mount resistors

Lead Halogen RoHS
&)
free free Compliance

@ Part numbering system

HRG series

HRG 3216 P-10

High power thin film chip resistors

(short side terminal)

HBHRG series AEC-Q200 Compliant

Features

- 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 ~ 100KQ

- Precision resistance tolerance: +0.1%, very small TCR: +25ppm/°C

- Thin film structure enabling low noise and anti-sulfur

Applications

- Power source related devices
- DC motors, inverters

- Robotics, Industrial control system

Series code ‘

Size: HRG3216

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

Resistance tolerance

%

Temperature coefficient of resistance

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

@ Electrical Specification

Temperature

Resistance range(Q)

Power o';':i:ii::::;e Resistance tolerance Maximum  Resistance  Operating  Packaging
ratings voltage value series temperature quantity
(ppm/°C) +0.1% (B) +0.5% (D)
+25(P) 47=R=100k T1
HRG3216 1.0W 200V E-24,E-96 | -55TC "~ 155T T5
+50(Q) 47=R=100k 10=R=100k
&Dimensions
L
24 2.

29

Size
(inch)

Type

1.10£0.20 0.45%+0.10

(unit : mm)

HRG3216 | 1206 3.20£0.20 1.60%£0.20 0.50%0.25




SEMsusumu

@ Reliability specification Standard

Test items

Life (biased)

Condition (test methods (JIS C5201-1)

707, rated voltage, ' 90min on 30min off, 1000hours

+(0.5%+0.05Q)

+(0.25%+0.01Q)

High temperature high humidity

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

+(0.25%+0.05Q)

+(0.1%+0.01Q)

Temperature shock

-55T (30min) ~ 125°C (30min) 1000cycles

+(0.25%+0.050)

+(0.1%+0.01Q)

High temperature exposure

1557, no bias, 1000hours

+(0.25%+0.05Q)

+(0.1%+0.01Q)

Resistance to soldering heat

260+5C, 10 seconds (reflow)

+(0.25%+0.05Q)

+(0.1%+0.01Q)

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

s10jsisal junow GJI'ljll‘lS II]|I} uyp

@®Reliability test data
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Thin film surface mount resistors

MRG series

31

Lead Halogen RoHS
&)
free free Compliance

@ Part numbering system

MRG 2012

Anti-surge thin film chip resistors
BEMRG series AEC-Q200 Compliant

Features

- 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

Applications

- Power source related devices
- Automotive electronics
- Robotics, Industrial control system

104 S

Series code ‘

Size: MRG2012, MRG3216, MRG5025

T4(4,000pcs) (MRG5025)

Temperature coefficient of resistance

Resistance tolerance

——— Packaging quantity: T5(5,000pcs)
(MRG2012, MRG3216)

r

@ Electrical Specification

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

Ts;‘f’:::‘;::e Resistance range(Q) . _
Tvpe Power of resistance Resistance tolerance Maximum Re5|stan_ce Operating Packag_lng
yp ratings voltage value series temperature quantity
(ppm/°C) +0.5% (D)
+10(N)
MRG2012 1/10W 100=R=1M 150V
+25(P)
T5
+£10(N)
MRG3216 1/8W 100=R=2M 200V E-24,E-96 | -55T " 155T
+25(P)
+10(N)
MRG5025 1/2W 100=R=2M 300V T4
+25(P)
&#Dimensions
1- L |
2y —
w MRG2012 0805 2.00+£0.20 |1.25+0.25/—0.20 | 0.40%+0.20 0.40£0.20 |0.40+0.15/—0.10
a1 MRG3216 1206 3.20£0.20 1.60+0.25 0.50+0.25 0.50+0.25 |0.40+0.15/-0.10
: : T MRG5025 2010 5.00£0.20 2.50+0.25 0.60+0.25 0.60+0.25 |0.45+0.15/-0.10
t
RN (unit : mm)
F—
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@ Reliability specification

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

Short time overload 2.5 x rated voltage,' 5seconds +(0.05%+0.01Q)

Life (biased) 85T, rated voltage,' 90min on 30min off, 2000hours +(0.25%+0.01Q)

High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 2000hours +(0.25%+0.01Q)

Temperature shock -55°C (30min) ~ 125 (30min) 2000cycles +(0.25%+0.01Q)

High temperature exposure 155, no bias, 2000hours +(0.5%+0.01Q) Z:
ESD (HBM) 4KV (Positive 3times, negative 3 times) +(0.5%+0.05Q) §
Resistance to soldering heat 260+5C, 10 seconds (reflow) +(0.05%+0.01Q) %

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

. ags <
@Reliability test data z
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High temperature thin film chip
resistors

Lead

Thin film surface mount resistors

free

RGA series

Halogen RoHS
&)
free Compliance

Series code

Features

BRGA series

Applications

- Automotive electronics

AEC-Q200 Compliant

- 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

- Equipment used in high temperature

- Downhole drilling

@ Part numbering system

RGA 2012

Size: RGA1005, RGA1608,RGA2012

Temperature coefficient of resistance

@ Electrical Specification

N -

104 -

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

B-T1
TT

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

Resistance tolerance

Tce")“e‘:::;::e Resistance range(Q) . . . .
Power o sl Resistance tolerance Maximum Resnstan_ce Operating Packag_lng
ratings voltage value series temperature quantity
(Ppm/°C) +0.1% (B) +0.5% (D)
+10(N)
RGA1005 |  1/32w 47=R=100k 50v
+25(P)
+10(N) 47=R=274k i
RGA1608 1/16W 100V E-24, E-96 | -55TC ~230T
+25(P) 47=R=332k 47=R=360k T5
+£10(N) 47=R=475k
RGA2012 1/10W 150V
+25(P) 47=R=475k 47=R=1M
&®Dimensions
1. L 1
= =]
T Size
Type (inch) L w a b t
W RGA1005 | 0402 | 1.00+0.1/-0.05 0.50%0.05 0.20£0.10 0.25+0.05 0.35%+0.05
RN RGA1608 | 0603 1.60£0.20 0.80+0.25/—-0.20 0.30£0.20 0.30£0.20 0.40+0.15/-0.10
: : -_t RGA2012 | 0805 2.00£0.20 1.25+0.25/-0.20 0.40£0.20 0.40£0.20 0.40+0.15/-0.10
LN (unit : mm)
—
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@ Reliability specification

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

Short time overload 2.5 x rated voltage,' 5seconds +(0.1%+0.01Q)
Life (biased) 125°C, rated voltage, ' 90min on 30min off, 1000hours +(0.2%+0.050Q)
High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours +(0.2%+0.01Q)
Temperature shock -55°C (30min) ~ 125°C (30min) 1000cycles +(0.2%+0.01Q)
High temperature exposure 155C, no bias, 1000hours +(0.2%+0.05Q)

Frequency 10Hz ~ 500Hz, vibration amplitude 1.5mm or acceleration 10gn
Vibration +(0.2%+0.05Q)
test duration for each of 3 axis: 6 hours

$10§sIsal junow a)npns wiy uyy

Resistance to soldering heat 260£57C, 10 seconds (reflow) +(0.5%+0.01Q)

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

selles yoy

@®Reliability test data
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Metal thin film chip resistors
(precision)
HRR series

Features

- 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.

Thin film surface mount resistors

Applications
Lead Halogen RoHS . . - .
'_) - Consumer electronics that requires precision resistors
. - All purpose resistors in any area of electronics
free free Compliance

@ Part numbering system
BR 0816 102-D- (M) - (***)

Series code e
only given to 3 digit coders
Size: RR0306, RR0510, for RR0816 E-96 series

RR series

RR0816, RR1220,

Temperature coefficient of resistance

Nominal  RR0306, RR0510, RRO816, RR1220 E-24: 3 digit, Letter M is added for RR1220 E-96 series 4digit codes
Resistance RR0306, RR0510, RR0816, RR1220 E-96: 4 digit, Resistance tolerance

@ Electrical Specification

Temperature
coefficient Resistance range(Q) Resistance tolerance ; ; : ;
Type Power of resistance Maximum Re3|stan_ce Operating Packag_lng
ratings voltage value series temperature quantity
(ppm/°C) +0.1% (B) +0.5% (D) +1% (F)
+25(P) - 33=R=22k
RR0306 1/20W 15V E-24 5,000pcs
*+100(R) - e 10=R=30
+25(P) 100=R=100k
RR0510 1/16W = = 25V 10,000pcs
+100(R) 10=R<100 _ .
-55Cc-125Cc |
+25(P) 100=R=360k
RR0816 1/16W — — 75V E-24, E-96
+50(Q) 10=R<100 5,000pcs
+25(P) — 100=R=1M
RR1220 1/10W 100V
+£50(Q) — 10=R<100 —
& Dimensions
L

w RR0306 0201 0.60%0.05 0.30%+0.05 0.12%+0.05 0.12+0.05 0.23%+0.03

RR0510 0402 1.00%0.05 0.50%+0.05 0.20%0.10 0.251+0.05 0.35%+0.05

RR0816 0603 1.60%0.20 0.80%+0.20 0.30%0.20 0.30£0.20 0.40£0.10

t RR1220 0805 2.00+0.20 1.25+0.20 0.40%0.20 0.40%0.20 0.40%0.10
f—— (unit : mm)
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Metal thin film trimmable chip

resistors
HRT series AEC-Q200 Compliant

Features

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

s10jsisal junow a)npns II.I|I} uyp

Applications
Lead Halogen RoHS L . . .
' - Sensor circuits that require accuracy (e.g. automotive electronics)
.‘) - PA module of mobile phone
free free Compliance

- Devices that requires anti-vibration stability (e.g. microphone)

@Part numbering system

seles |y

RT 0816 P-102-M

Series code ‘ Resistance tolerance
Size: RT0603, RT0510, RT0816, RT1220 Nominal resistance value

Temperature coefficient of resistance

@ Electrical Specification

Temperature Initial
Power coefficient Initial resistance value (Q) resisstance Maximum Operating Packaging
Type ratings of resistance value tolerance voltage temperature quantity
(ppm/°C) Targetted resistance value (Q) (%)
150 330
+25(P)
1.0k 1.9k - -
RT0603 | 1/20W 1 K - - - 15V 15,000pcs
+100(R) :
10k
100 270
+25(P)
820 2.1k - -
RT0510 1/16W 16K i i i 25V 10,000pcs
+100(R) :
10k - -
+25(P) 100 8380 1.0k - +20(M) 55T~ 125C
2.7k 8.0k 8.8k -
RT0816 1/716W i 3.3k 10K ~ 75V 5,000pcs
+100(R) -
37k 40k
+95(P) 100 330 1.0k
8.2k 15k 15k
1/10W | =50(Q) 83 - : :
RT1220 0 * 17K : - ] 100V 5,000pcs
+100(R) 3.3k 10k 33k 100k
100k 120k 120k 220k

& Dimensions

I L |

RT0603 0201 0.60+0.05 0.30+0.03 0.12+0.05 0.15+0.05 0.25+0.03

RT0510 0402 1.00+0.07 0.50+0.07 0.20+0.10 0.25+0.10 0.35+0.05

RT0816 0603 1.60%0.20 0.80+0.20 0.30+0.20 0.30%+0.20 0.40+0.10

RT1220 0805 2.00+0.20 1.25+0.20 0.40%£0.20 0.40%+0.20 0.40+0.10

(unit : mm)
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Thin film surface mount resistors

RM series

37

Metal thin film chip resistor
networks
HRM series AEC-Q200 Compliant

Features

- 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
Lead Halogen RoHS 10000 hour stress test.
‘,! J ") - RoHS compliant, 100% lead free
L ]
free free Compliance Appl icati ons

- 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

@ Part numbering system

RM 201 2 A - ***/*** - w X 1 Packaging quantity:

_ 10(1 ,000pcs), 50(5,000pcs),
‘ T4 (4.000pcs)

Series code

Size: RM2012, RM3216, RM3225 Relative resistance tolerance

circuits Relative TCR
Absolute
Nominal Resistance Value(R1/R2) TCR Absolute resistance tolerance

RM 3216 C-***-10

Series code 10(1,000pcs), 50(5,000pcs), T4 (4.000pcs)
Size: RM3216, RM3225, RM6432 Custom part number (e.g.)N10

circuits

% 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.)

& Standard resistance value pairings

Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q)

Tk | 1k Tk | 8k | Sk | oo | 1k | ok fk | 20k | o ol 1K | 50k
1:1 | 10k | 10k | 1:8 | 10k | 30k | 1:5 | 2k | 10k : 10k | 90k | 1:20| 2k | 4ok | ' 29 ok | 100k
100k | 100k 100k | 300k 10k | 50k Tk | 10k 5k | 100k | .. 1K | 100k
K | 2k , 1k | 4k _ 1k | 6k |1:10] 2k | 20k | .. 1k | 25k | 1992k T 200k
1:2 | 1ok | 20k | "% [ ok | 4ok | ''® | qok | 60k 10k | 100k | 1125 2k | 50k
100k | 200k

b3 : A combination that is in RM3216 but not in RM2012, please contact our sales.



@ Electrical Specification

O 4 terminal, 2 element

SEMsuUsumu

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

Circuit diagram (circuit type B)

0) ® @ ®

R1 R2 R1

R2

OO0— 106
e0—1+—0e
00— 1—0®

e0—1—0©

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)

Power  Resistance Pakaging
. * 1 i
ratn;lgs renge Absolute Tolerance ratio Absolute TCR tracking GIENTLY
(85°C) @ tolerance TCR (designation)
Resstance =1 < Resance 100 100 S 500 Resstance 1 | Reslnce <100 o0 S 550
£0.02%(P) | 4000 N
100 ~<300 | EO1%(®) | +0.05%(W) _fdofo//"(g‘)” ) +10ppm/CIN) I;ss::;:g((\;(v)) +2ppm/ CW)
0.05W / £05%(0) | £01%B) | o'y £2500m/C(P)| [ 1| £5pPm/TIY)
Element +0.5%(D) _' B
RM2012 o1y,
Packae 0.05%(W) | +0.01%(L) £002%(P) | +0.05%(W) | +5ppm/CV) |£1ppm/CO) | £1pEM/TH) | oo
300~ 100k | *0.1%(B) +0.05%(W) %0.1%(B) £0.1%(B) | £10ppm/CN)| +200m/CW) | +200m/CW) | L2 1)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | £5ppm/C(V) | £5ppm/C(V) | —
£002%P) | 40 om0 N
100~<300 | O1%(E) | £0.05%W) _féoi//"g‘)” _ +10ppm/C(N) ;;DDI’:;:&(;(V’) +20pm/C(W) o0 & rec!
0.063W / +0.5%(D) | +0.1%(B) :0'5"/0(0) +25ppm/C(P) ;5”" oy | E5PPM/CY) ape & ree
Element +05%D) | =SS (T&R)
RM3216 0.125W / 10=1.000|
Paorage 005%(W) | +0.01%(L) £0.02%(P) | £O.05%(W) | +500m/T(V) | £1ppm/CX) | E1ppm/CX) | o o, | 107100000
8¢ 1300~ 500k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/C(N) | £2ppm/C(W)| =2ppm/C(W) ;Sz‘;m o) | 50=5000pcs
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) |
£0.02%P) | 4000 .
(00~<300| TO1%(B | 0.05%(W) ‘fdoﬁ,//"(g‘)” ) +10ppm/C(N) ;;”pgfg(‘;(v’) +20pm/ W)
0.1W / £05%0D) | *01%B) | 10 mwp +25ppm/C(P) 15‘)" oy | E5PPM/TIV)
Element +05%p) | 00P0) +5ppm/C(V)
RM3225 0.2W / Q
Packe 0.05%(W) | +0.01%(L) £0.02%(P) | +0.05%(W) | +5ppm/CV) |£1ppm/CO) | £1pEM/CO) | oo
300~ 500k | *0.1%(B) +0.05%(W) %0.1%(B) £0.1%(B) | £10ppm/CN)| +200m/CW) | +200m/CW) | L2 1)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/T(P) | £5ppm/C(V) | £5ppm/C(V) | =

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

O 4 terminal, 3 element

O 6 terminal, 3 element

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

Circuit diagram (circuit type E)

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

® ® ® ® ®

® ® @

@ @ O Y Y
R1
R1 R3 R3
R2 R2
© @) ®© @ O] @

R2 R3

O 1+0®©
OO—— 10O
O0——1+08©

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)

Power Resistance Pakaging
: - . .
ratlong range Absolute Tolerance ratio Absolute TCR tracking qu'antl'ty
(85 C) (ﬂ) tolerance TCR (designation)
Resistance =il < Resistahcers 1o fo2 i kikeis oy pesistance s N hi<Hesitance oo foo < lssstacei<son
+0.02%(P) + o +
100~<300 | O1%(@) | £0.05%W) ‘360150//"(2:\)” _ +10ppm/C(N) :;“"ﬂf%{;‘v’) +£20pm/CW)
0.042W / £05%(D) | *0.1%(B) | L pon +25ppm/C(P) | - PP +5ppm/C(V)
+0.5%(D) +5ppm/C(V)
Element +0.5%(D)
RM3216 | 0125w/
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X)| =1ppm/C(X) +20pm/CW)
& 300 ~ 100k +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |£10ppm/C(N)|=2ppm/C(W)| £2ppm/CT(W) 15DD eV tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) |£25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) | — PP (T&R)
+0.02%(P) a 10=1,000pcs
+0.05%(W) +1ppm/C(X)
+0.19 + +
100 ~<300 +0.1%(B) +0.05%(W) +0.1%(B) : +10ppm/C(N) +20pm/CW) +2ppm/T(W) 50=5,000pcs
0.066W / +0.5%(D) +0.1%(B) +0.5%(D) +25ppm/C(P) +5ppm/C(V) +5ppm/TC(V)
Element +05%D) | oo =oPP
RM3225 0.2W /
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | +5ppm/C(V) |=1ppm/C(X)| =1ppm/T(X) +2ppm/CW)
& 300~ 100k | *0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |£10ppm/C(N) |£2ppm/C(W)| £2ppm/°‘C(W) 15ppm/°C(V)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) | — 22

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

s10jsisal junow aanns II.I|I} uyp

selies WY

38



SEMsuUsumuU

Metal thin film chip resistor networks
HBRM series

O 6 terminal, 4 element

Top view. terminal number Circuit diagram (circuit type 1)
® ® ® ® ® @
O O O
R4 R3
R1 R2
® ® ®

Thin film surface mount resistors

. Resistance tolerance (Code) Temperature coefficient of resistance (Code)
Power Resistance Pakaging
ratings range .o . 1 i
(85"3) (99; Absolute Tolerance ratio Absolute TCR tracking (fels‘.a:::.to‘:\)
tolerance = = = TCR e Resist Resist .
SSatio =1 1<TS30 05100 100< R s500 S atio =1 1<TSER0eS100 100< T 5500
$0.02%P) | L0 oo .
o 100~<300 | 01%(B) | £0.05%(W) _fdoﬁ,//"(g\)” ) +10ppm/CIN) I;mej:g((\i(v)) +20pm/C(W)
e 0.032W / £05%D) | 20.1%B) | o eor +25p0m/CP) | oo +5ppm/C(V)
5 Element +0.5%(D) +0.5%(D) +5ppm/C(V)
2 RM3216 | 0125w/
= booh s 005%W) | +0.01%(L) t0.02%(P) | +0.05%(W) | +5ppm/CV) |£1ppm/CHX) | £1pRM/THX) | oo
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/CN) |£2ppm/CW) | +2ppm/C(W) :Sme/"C(V) tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | — 0P (T&R)
0.02%(P) | ., 10=1,000pcs
+0.05%(W) +1ppm/C(X)
5 +0.1%(B) | £0.05%W) | s ) +10ppm/CN) | +2ppm/CT(W) 5025000
oosw/ | 190300 Lo5%m) | +01%@) ;8';;’:3 +25ppm/C(P) 1@"”':1%((‘\'/"; +5ppm/TV) Pobpes
mmazzs | Eemen $05%D) | o0 =ope
ngxée +0.05%(W) | +001%(L) £0.02%(P) | *0.05%W) | +5pom/C(V) | +1ppm/CX) | £1ppm/CI) | oo
300~ 100k | *0.1%(B) +0.05%(W) 0.1%(B) +0.1%(B) | +10ppm/C(N) |£2ppm/CW) | =2ppm/C(W) 15°°m i
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | 0P

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

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

® © ® 6 ® O ® 6

R1| | R2 | R3 | R4

o o o o

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

Power Resistance Pakaging
. - - .
ratll:gs range Absolute Tolerance ratio Absolute TCR tracking qu.antl.ty
(85°C) ((9)) e TCR (designation)

Resistgnce=1 1<RES;:§?J'CE§IOO 100< Res;:tna:ce <500 Resri:ttia;ce=1 1<Hes|i:tﬁac;\ce§1oo 100< Res;gl!?once <500
+0.02%(P) | . .
+0.05%(W, +1ppm/C(X .
100~<300 | 01%(B) | £005%W) | o 1%°((B)) ) +10ppm/C(N) +z§§r"§ /QC((W)) +2ppm/C(W)
0.032w / +0.5%(D) +0.1%(B) IO.5°/(D) +25ppm/C(P) :5me /C) +5ppm/C(V)
RM3216 Element +05%0D) | "~ B
o1z 0.05%(W) | +0.01%(0) £0.02%(P) | +0.05%(W) | 5pem/CV) |£1ppm/COq | E1ppm/TH) | Lo
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/CIN) |£2ppm/CW) | £2ppm/ W) ;5°°m Gy | tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | +5ppm/C(V) | £5ppm/CV) | " (18R
+0.02%(P) | . 10=1,000pcs
+0.05%(W) +1ppm/C(X) :
+0.1%(B) | +0.05%(W) +10ppm/C(N) +20pm/C(W)
g +£0.19 ; + =
oosw/ | 100~<3001 L oroup) | +0.1%®) 0.1%(B) +25ppm/C(P) | 2P/ CW | o om/Giv) 50=5000pcs
+0.5%(D) +5ppm/C(V)
RM3225 Element +0.5%(D)
P(:i:;/ . £0.05%(W) | *001%(L) HO02%(P) | +0.05%(W) | £5pom/T(Y) |£1ppm/C(X)| £1ppm/TX) | oo
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) 0.1%(B) +0.1%(B) | +10ppm/C(N) |=2ppm/C(W) | +2ppm/C(W) 15ppm o
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | 0P
+0.02%(P) | . ;
+0.05%(W, +1ppm/CTX .
100 ~<300 | £O1%(B | +0.05%w) +01%°(‘B)) ) +10ppm/CIN) +2ss::/°0((w)) +2ppm/C(W) .
0.1W / +0.5%(D) +0.1%(B) Ao +25ppm/C(P) |~ +5ppm/C(V) tape & reel
+0.5%(D) +5ppm/C(V)
RM6432 Element +0.5%(D) (T&R)
I 0.05%(W) | £0.01%(0) £0.02%(P) | +0.05%(W) | 5pem/C(V) | £1ppm/CO4 | E1ppm/CH) | o T4 4000p0s
s 300~ 1M | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/CIN) |£2ppm/CW)| =2ppm/TW) 15°°m o)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | PP

*1  Contact us for detailed information on relative tolerance and TCR.
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O 8 terminal, 6 element

Top view, terminal number Circuit diagram (circuit type G,

® o ® 0 © 9 9 9
R6 [R5 | R4

R1 ] R2 | R3
o—6C—= o
o @ 6 @

. Resistance tolerance (Code) Temperature coefficient of resistance (Code)
Power  Resistance Pakaging
: ) 4 1 =
ratu:gs ragge Absolute Tolerance ratio Absolute TCR tracking e
(85°C) @ tolerance : . : TCR . . : (Ceslgnaton) =
Resistance _  1<Resistance <y 100< ResiStEnce <50 Resistance—1  1<Resistance<i00 100« P52 <500 £
£0.02%(P) | L noeo . . 3
100 ~<300| E01%®) | 0050w | L 5 | z100omromn 1P S0 onom o ] E
0.021W / +0.5%(D) | +0.1%(B) ;0'5.,/°(D) +25ppm/C(P) ;SDDm oy | E5PPM/CY) 2
Element +05%@D) | 0" FoPP g
RM3216 | 0125w/ g
b ockage +0.05%(W) +0.01%(L) +0.02%(P) £0.05%(W) | £5ppm/C(V) | £1ppm/CX) | E1ppm/CX) | oo
8 1300~ 100k | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/GIN) |£2ppm/C(W)| 2ppm/C(W) ;SDDm oy, | e & reel
+0.5%(D) +0.5%(D) +05%(D) | £25ppm/C(P) | £5ppm/C(V) | +5ppm/CV) | 0" TeR ®
z
£0.02%P) | . 10=1,000pcs
+0.05%(W) +1ppm/C(X) : ®
+0.1%(B) | +0.05%(W) +10ppm/C(N) +20pm/C(W) o
~< +0.19 5 + . =5, =
0033w, | 1007300 L0B%D) | +0.1%®) Sh(E) +25ppm/C(P) [ S2PPMCW| 4 g miciv) 50=5000pcs 2
+0.5%(D) +5ppm/C(V) b
Element +0.5%(D)
RM3225 @ gow/
Pockage +0.05%(W) +0.01%(L) +0.02%(P) £0.05%(W) | £5ppm/C(V) | £1ppm/COX) | £1ppm/TH) | ooy
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/G(N) |£20pm/C(W)| +2ppm/C(W) 15‘;‘;m e
+0.5%(D) +0.5%(D) +0.5%(D) | *25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | ~
+0.02%P) | .
+0.05%(W) *+1ppm/C(X) o
+0.19 + +
100~<300 | TO1%B) | +0.05%W) | " 1o - E1000m/CN)| 45y | 2PV CW) . tape & reel
0.066W / +0.5%(D) | +0.1%(B) +05%(D) £250pm/CP) | L iy | E5PPM/CIV)
AMoasy | o +05%D) | oo FoPP (T&R)
o £0.05%(W) | £0.01%() £0.02%(P) | £0.05%(W) | 5pom/CIV) | £1ppm/CO) | £1ppm/T0) | o | T474000008
300~ 1M | 20.1%(B) +0.05%(W) £0.1%(B) +0.1%(B)  |+10ppm/CN) | +2ppm/CT(W) | £2ppm/T(W) isppm o)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | = PP
*1  Contact us for detailed information on relative tolerance and TCR.
O Some examples of custom RM series
RM2525(2.5mm X 2.5mm) RM5882(5.8mm X 8.2mm) RM10280(10.2mm X 7.2mm)
Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.)
® ® ® 0 ® © ® 0 ® @ O ®OOD DO P
1
R1 |R2 |R3| R4 : R1R2 R3 R4 R5 R6 R7 R8
o
@@@@1 D20 ®6 60 06 P00 D66 O 6
RM8258(8.2mm X 5.8mm) RM11264(11.2mmXx6.4mm)
Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.)
® 600 0000 | 0600 Q00 ® D ® O
R10| R9 [R8 R7 R6 RS R4
R5 [R6
R1|R2 R3] R4 R1 R2 R3
N A B
DPOOOODE® | DOODOO®D® ® @ ©® ®
RM5050(5.0mm X 5.0mm)
Top view, terminal number Circuit diagram (e.g.)
B T & &
® © ©® ®
Ril R% R% RAE
® o o ®
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Metal thin film chip resistor networks

BRM series
€ Dimensions

Thin film surface mount resistors
N

I

Twe2

4 3

I

Twe

Twe

[72]
o
el 4 terminal
1]
= Size
= s (inch)
RM2012 | 0805 |2.00+0.20|1.25+0.20|0.45+0.10|0.50+0.20|0.60+0.20|0.40+0.20|0.35+0.20
RM3216 | 1206 |3.20+0.20|1.60%0.20|0.45+0.10|1.00+0.25|1.00+0.20|0.40+0.25|0.40+0.20
RM3225 | 1209 |3.20+0.20|2.50+0.20|0.45+0.10|1.00+0.25|1.00+0.20|0.40+0.25|0.60+0.20
(unit : mm)
L
o1, P2 82,80, 102,01,

v 0 T e

Twi 1 1 1 Twe

6 terminal

Type
RM3216 1206 |3.20%£0.20|1.60£0.20|0.45+0.10|0.50%£0.20|0.45£0.20|0.50+0.20|0.45+0.20|0.63+£0.20|0.95+0.10{0.23+0.20 (0.40£0.20
RM3225 1209 |3.20£0.20/2.50£0.20|0.45+0.10|0.50%£0.10|0.45%£0.10|0.50+0.10(0.45%+0.10|0.63£0.20|0.95+0.10{0.30%+0.20 |0.50£0.20

(unit : mm)
L
1 p2 2 at
o2 el 22,01,
wi [E T T ] Iwe

Tt I I I [ T

8terminal
Type
RM3216 1206 |3.20+0.20|1.60%+0.20|0.45+0.10|0.40+0.20|0.40+0.20|0.40%0.20|0.40%+0.20 |0.40+0.20|0.80+0.10|0.30+0.20|0.40+0.20
RM3225 1209 [3.20+0.20|2.50%+0.20|0.45+0.10 040 040 040 040 0.40%0.20|0.80%+0.10|0.30+0.20 |0.40+0.20
U TR T 7140.20/-0.10(+0.10/-0.20| +0.20/-0.10| +0.10/-0.20 | T T D T
RM6432 o512 402 2040.2 . 0.66 094 0.66 0.94 o2 . 402 .
512 |6.40+0.20|3.20+0.20|0.50%+0.10 +0.20/-0.10|+0.10/-0.20| +0.20/-0.10 | +0.10/-0.20 0.80+0.20{1.60%+0.10|0.50+0.20 |0.60+0.10
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@ Reliability specification

Standard

MISUSUMU

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

Short time overload 2.5 x rated voltage,” 5seconds +(0.1%+0.01Q) +0.05%

Life (biased) 857, rated voltage,” 90min on 30min off, 1000hours +(0.1%+0.01Q) +0.05%

High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours | +(0.1%+0.01Q) +0.05%

Temperature shock -55C (38min) ~ 125C (30min) 1000cycles™ +(0.1%+0.01Q) +0.05%

High temperature exposure 155C, no bias, 1000hours +(0.1%+0.01Q) +0.05%
2605, 10 seconds (reflow) +(0.05%+0.01Q) +0.05%

Resistance to soldering heat

*1 Rated voltage is given by E=vR x P

E= rated voltage (V), R=nominal resistance value(Q), 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

s10jsisal junow a)npns II.I|I} uyp

selies WY
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Metal thin film chip resistor networks

BRM series

@®Reliability test data

OLoad life with rated power @85°C

0.06 Load Life @85°C at Rated Power 63mW n =12

0.05 Absolute *RM3216 Ratio 1:240

0.04

0.03

0.02

0.01

0.00 : LESS SRR
-0.01

-0.02 | | 1 !
-0.08 =R
0.04 1 IRE 1 | - 1] =Rz
S e e e
-0.06

Upper Limit

Thin film surface mount resistors

Resistance drift(%)

Lower Limit
400 1000 10000
Test duration(h)

RM series
o

(OHigh temperature high humidity (biased)

0.06 Temperature Humidity Bias n = 12

0.05 Absolute *RM3216 Ratio 1:240

0.04

0.03

0.02

0.01

0.00 I I R s sy
-0.01

-0.02 1 1
-0.03 = 1 ! 14 | {1 1 || =
-0.04 . 1 I {| ===R2
005 === e e e e e ey

-0.06
10 100 1000 10000

Test duration(h)

Upper Limit

Resistance drift(%)

Lower Limit

(OTemperature shock

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

0.04
0.03
0.02
0.01
0.00
-0.01
-0.02
0.03 WR11 AR P 11 e
-0.04 il L Ll i |- —-R2
B0 s | L S e B s o o o o & 1 S S B Y R B

-0.06 :
1 10 100 1000 10000

Number of cycles

Upper Limit

Resistance drift(%)

Lower Limit

(OHigh temperature exposure (155°C)

0.06 High Temperature Exposure at 155°C with no power

0.05 n=12 Absolute *RM3216 Ratio 1:240 === c-coevu Upper Limit
0.04

< 003

;_,_S 0.02 - | L1

S 001 w

& 0.00: — T H

§ 001

% -0.02 ! 1 }

&-’ 003 [ | LRARI | e
-0.04 I R 1 L L] |===RJ
ISRl ez g i o 7 s et e o 1 e o e R A Lower Limit
-0.06 Y

10 100 1000 10000

Test duration(h)
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Resistance drift(%)

Resistance drift(%)

Resistance drift(%)

Resistance drift(%)

0.05 Load Life @85°C at Rated Power 63mW n =12

004 Ratio(Tracking) *RM3216 Ratio 1:240

0.08

002 = mm st e e Upper Limit
0.01

0.00 RSN S SR

-0.01 |
B s e s e B R e d o 22
-0.03

-0.04

005 [=Ri/R2
10 100 1000 10000
Test duration(h)

Lower Limit

0.05 Temperature Humidity Bias n =12

0.04 Ratio(Tracking) *RM3216 Ratio 1:240

0.08

002 mommmm e e s ool o bl Upper Limit
0.01
0.00 ¢
-0.01
D02 memmmmme et e e e s m—e e — e ———— Lower Limit
-0.03
-0.04

005 —RI1/R2
10 100 1000 10000
Test duration(h)

0.05 Temperature Shock -55°C - +125°C n =12
004 Ratio(Tracking) *RM3216 Ratio 1:240
0.03

0.02 e e e
0.01

0.00 e A
-0.01

Upper Limit

0.02 et L el Lower Limit
-0.03

-0.04

-0.05 1 | |[—Ri/RZ
1 10 100 1000 10000
Number of cycles

0.05  High Temperature Exposure at 155°C with no power
004 N= 12 Ratio(Tracking) *“RM3216 Ratio 1:240

0.03

002 - mmm s m s e Upper Limit
0.01

0.00 I R " NENE RN -

-0.01

002 - m e e Lower Limit

-0.03
-0.04

-0.05
1

~-RI/R2
- T RS T
Test duration(h)



@ TCR linearity

Resistance change with temperature
RM3216 (1:240) Rario

500 *Load Life @85°C at Rated Power 63mW after 1000h
_ 400
% 300 |
= 200
=
)
o
C
S ohal
g o2
&) Mol
hod
L1
40 -20 0 20 40 60 80 100
Ambient temperature (C) e+ 2pom/°C
Resistance change with temperature
500 RM3216 (1:240) Rario
400 *High Temperature Exposure at 155°C with no power after 1000h
300
g 200 |
s L. I
£ 100 [TTTm——— o T
S o S -
@ p— ""“'--.._ e
2 -100 | =T S ——— "l
T s =
k) | *ho?
.% 200 .
o -300
N4
-400
oo
-500 ! ] ] ] !
-40 -20 0 20 40 60 80 100
Ambient temperature (C) wersenee = 2ppm/C
@ Derating Curve
_ l
X
3
=100 \
(0] |
2 |
(e} |
Q I
3 I
< 50 }
— I
9 |
o :
© I
o 0 -
-55 0 50 85100 155

Ambient temperature (C)

Resistance drift (ppm)

Resistance drift (ppm)

500
400
300

500
400
300
200
100
0
-100
~200

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

ol 1
oz
Kot
o
L1
=40 =20 0 20 40 60 80 100
Ambient temperature (C) + 2ppm/°C
Resi change with Jo] Ire
RM3216 (1:240) Rario T
*Temperature Shock -55°C - +125°C after 1000h
ol
o2
M3
o4
oS
-40 -20 0 20 40 60 80 100
Ambient temperature (C) weesrene = 2ppm/C
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High temperature metal thin film

resistor networks
HRMA series AEC-Q200 Compliant

Features

- 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

Thin film surface mount resistors

Lead Ha{)gen RoHS App]ications
J '.‘) * Automotive electronics
free free Compliance

* High temperature electronic devices
* Downhole drilling

@ Part numbering system

RMA 2012 A-***/*** PBYV 10

Series code I Packaging quantity:

. 10(1 ,000pcs), 50(5,000pcs)
Size: RMA2012, RMA3216, RMA3225

RMA series

Relative resistance tolerance

circuits

Relative TCR

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

@ Electrical Specification

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

a 3 > @ 2 3 D @

Power  Resist Resistance tolerance (Code) Temperature coefficient of resistance (Code)
esistance Pakaging
ratu;lgs i Absolute Tolerance ratio Absolute TCR tracking qu.antllty
(85°C) ((9)) e — TCR (designation)
Resistance _ =1 1 <Hes'5§a;‘°es1oo100(““%?5‘”5500 Resli:ttiagce=1 1< Resllgtﬂag\cesmo 100<Res;§§agcessoo
£0.02%P) | L os .
+0.05%(W, +1ppm/CT(X
100~<a00| O1%(B) | 005%wW) fooﬁ%"((a)) ) £100pm/ON) |50 /og((w)) +2ppm/C(W)
0.05W / +0.5%(D) +0.1%(B) 10'50/ D +25ppm/C(P) 15 SON) +5ppm/C(V)
Element +o5%p) | 00%0) =opem
RMA2012
s 0.05%(W) | £O.01%() £0.02%() | £0.05%(W) | 5pom/CV) | E1pom/C | E1opm/C) |
300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/°C(N) |£2ppm/*C(W) | +2ppm/CT(W) :_5ppm V)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) |
+0.02%(P) |
+0.05%(W; . +1ppm/CT(X
100~<300 | 01%(B) | £0.05%(W) +01%°((B)) ] +10ppm/CN) +2;’§;‘ /°0((w)) +2ppm/C(W) )
0.063W / +0.5%(D) | +0.1%(B) ey D) +25ppm/C(P) 15me o) +5ppm/C(V) tape & reel
Element +0.5%(D) — B (T&R)
RMA3216 | ( 125w/
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) |£1ppm/C(X)| =1ppm/T(X) +2ppm/CW) 10=1,000pcs
= 300 ~ 500k | +0.1%(B) +0.05%(W) 0.1%(B) +0.1%(B) |=10ppm/°C(N) |£2ppm/‘C(W) | +2ppm/CT(W) 15’;‘;m /G(v) | 50=5.000p0s
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) | —
£0.02%P) | L0 0s .
+0.05%(W, +1ppm/CT(X .
100~<300 | TO1%(B) | +0.05%W) fooﬁ%o((s)) - 10ppm/TN) +z§§:3/°gfw; *2p0m/ C(W)
0.1W / +0.5%(D) | +0.1%(B) e +25ppm/C(P) |, +5ppm/C(V)
Element +05%0D) | TO5%0 +5ppm/C(V)
TU. 0
RMA3225
P‘;fr; g/e +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | +1ppm/C(X) | +1ppm/C(X) +200m/CW)
300 ~ 500k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/°C(N) |£2ppm/*C(W) | +2ppm/CT(W) 15ppm V)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | —
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€ Dimensions
L L
e E—
w1l
W
wiT
t|:| tI:l RMA2012| 0805 | 2.0+0.2 | 1.25+0.2 | 0.45+0.1 | 0.5+0.2 | 0.6+0.2 | 0.4+02 | 0.35+0.2
w2 T w2 T RMA3216| 1206 | 32+0.2 | 1.6+0.2 | 0.45+0.1 | 1.0£0.25 | 1.0+0.2 | 0.4t0.25 | 0.4%0.2
we T we T RMA3225| 1209 | 32+0.2 | 25+0.2 | 0.45+0.1 | 1.0+0.25 | 1.0+0.2 | 0.4+0.25 | 0.6+0.2
—b 4 —b 4 Dy —b 4 (unit : mm)
—a g —a

@ Reliability specification

Standard

s10jsisal junow GJI'ljll‘lS II]|I} uyp

Test items Condition (test methods (MIL-PRF-55342/JIS C5201-1) absolute relative
Short time overload 2.5 x rated voltage! 5seconds +(0.1%+0.010Q) +0.05% z
Life (biased) 707, rated voltage, 90min on 30min off, 1000hours £(0.1%+0.01Q) *+0.05% ;
Temperature shock 85C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours +(0.1%+0.01Q) +0.05% é
High temperature exposure > | -557C(30min) ~ 125C(30min) 1000 cycles +(0.1%+0.01Q) +0.05%
Resistance to soldering heat 155C, no bias, 1000hours +(0.1%+0.01Q) +0.05%

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

@®Reliability test data

OBiased life test (OHigh temperature high humidity (biased)
Load Life 125 Temperature Humidity Bias
0.30 —T T T 0.30 T
0.25 Upper limit - 0.25 Upper limit -
~ 020 ~ 020
E 015 & o015
£ 010 £ 010
S 005 : S 005 {411
§ 0.00 - + % 000
S 005 S 005
@ 010 % -010
3 -0.15 3 -0.15
T 020 T 020
-0.25 Lower limit - -0.25 Lower limit -
-0.30 -0.30
10 100 1000 10000 10 100 1000 10000
Test duration(h) Test duration(h)

OTemperature shock
Thermal Shock

0.30
0.25

R g P | I g gy g

0.15 Upper Limit 4
0.10
0.05
0.00 +
-0.056
-0.10 "
015 Lower Limit §.
0,20 [ T T
-0.25
-0.30

Resistance drift(%)

10 100 1000 10000
Number of cycles

@ Derating Curve

£ 100 j

5 !

§ AR Limits | ! 155—230C
a <£02% | \ AR Limits
Q 50 : <£1.0%

© ! \

I3 :

o 1 \

& o0 ‘

55 0 50 100 125 155 200 230
Ambient temperature (C)
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Current sensing surface mount resistors

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

KRL series

S§J0jsisal junow aanyns Bugsuss jusliny

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

KRL series

Metal foil low resistance chip resistors
(4 terminal type)

KRL series

Low resistance chip resistors
(long-side terminal)

PRL / RL series

Low resistance chip resistors
(short-side terminal)

RL series

High Current chip jumpers
YJP series

48
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Metal foil low resistance chip resistors

e . .
s @fﬁ (long-side terminal)
=y Mg BKRL series AEC-Q200 Compliant

Ro ]O - Features

- 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 ~ 500mQ

- Face down construction. Choice between bottom only or wrap around terminal.

Lead Halogen RoHS
3 '-) Applications
L ]
free free Compliance - Automotive electronics

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

@ Part numbering system

KRL 201 2E - C - RO F T1 Packaging quantity:T05 (500pcs)

Current sensing surface mount resistors

Series cods ‘ T T1(1,000pcs), T5(5,000pcs)
Size: KRL1608, KRL2012, KRL3216, KRL5025 Resistance tolerance
KRL6432, KRL7638, KRL9045, KRL11050 Nl s vl
KRL15075
Temperature characteristics type: C (high operating temperature ),
Terminal type: D (bottom terminal), E (wrap around terminal) M (low EMF), Z (High precision TCR)

KRL series

@ Electrical Specification

Temperature *1
Power coefficient  Resistance range(Q) Resistance tolerance Registance Operating temperature Packaging
Type of resistance

value series quantity
(ppm/°C) +1% (F) +2% (G) +5% (J) C M

ratings

*2) +50 10m=R=100m - —
KRL1608 0.5W 100 — 5m=R=9m — T5
3m=R=9m
+50 (1m step) = =
KRL2012 1w 10m=R=500m
+100 - R=2m -
+150 = = R=1m
3m=R=9m
+50 (1m step) - —
KRL3216 1.5W 10m=R=500m
+100 - R=2m -
+150 - - R=1m
3m=R=9m
+50 (1m step) = =
KRL5025 2W 10m=R=500m
+100 - R=2m -
*150 = = R=1m !
3m=R=9m T5
+50 (1m step) — -
KRL6432 3w 10m=R=500m 3
+100 — R=2m — o~ ~ o on ~ o
150 — —= =i E-6 55C ~175C 55C ~ 155
3m=R=9m
+50 (1m step) = =
KRL7638 aw 10m=R=500m
+100 - R=2m -
+150 - - R=1m
3m=R=9m
+50 (1m step) - -
KRL9045 5W 10m=R=500m
+100 - R=2m —
+150 — — R=1m
3m=R=9m
+50 (1m step) = =
KRL11050 (S 10m=R=500m T
+100 = R=2m =
+150 — = R=1m
+50 10m=R=500m = =
KRL15075 10W +100 ar?n_sﬂtgs)m R=2m R=1m T
*+150 - - -

*1  We can meet your requirement of less than 1mQ. Please contact our sales office.
*2 For KRL1608, please contact our sales office
*3 We can meet your requirement of resistance value outside of E-6 series. Please contact our sales office.
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& Dimensions

I R X

RO10

D Type

AKX

b
o
L |
)
o
——3

E Type

@ Derating Curve

Ratio to rated power (%)

o
O

(o))
(@)

o

SEMsuUsumu

KRL1608' | 0306 | 0.80+020 | 1.60£0.20 | 0.50+0.20 0.25+0.20(5mQ~)

KRL2012 | 0508 | 1252020 | 2004020 | 050020 | 0.30+0.20(2mQ~)/0.55+0.20(1mQ)
KRL3216 | 0612 | 1.60£020 | 3204020 | 050020 | 0.30+0.20(2mQ~)/0.55:0.20(1mQ)
KRL5025 | 1020 | 2504020 | 5004020 | 050020 | 055+0.20(2mQ~)/0.90+0.20(1mQ)
KRL6432 | 1225 | 3.10£020 | 6304020 | 0504020 | 050+0.20(2mQ~)/1.20+0.20(1mQ)
KRL7638 | 1530 | 3.80£0.20 | 7.60+0.20 | 050020 | 0.60+0.20(2mQ~)/1.35:0.20(1mQ)
KRL9045 | 1835 | 4.50£0.20 | 9.00+0.20 | 050020 | 0.70+0.20(2mQ~)/1.60+0.20(1mQ)
KRL11050 | 2043 5.00£0.20 11.00+0.20 0.50+0.20 0.80£0.20(2mQ~)/1.60£0.20(1mQ)
KRL15075 | 3059 | 7.50£0.20 | 15.00+0.20 | 0.65+0.20 | 1.10£0.20(2mQ~)/2.75+0.20(1mQ)

*1 KRL1608 doesn't have E Type

! —— C (high operating
temperature)

— M (low EMF)

-55

0 50 100
Terminal temperature (C)

(unit : mm)

S§J0jsisal junow aanyns Bugsuss jusliny
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Metal foil low resistance chip resistors
L jﬁsg (short-side terminal)

Roze : :

— R ~ BKRL series AEC-Q200 Compliant
0 ] O Features

\Lj\ - 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 ~ 1000mQ

- Face down construction. Choice between bottom only or wrap around terminal

Lead Halogen RoHS
3 !-) Applications
-
free free Compliance - Automotive electronics

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

@ Part numbering system

KRL 1220E - C - 70170 - F - T1 Packaging quantity:
T 1 T1(1,000pcs), T5(5,000pcs)

Series code ‘

Resistance tolerance

Current sensing surface mount resistors

Size: KRL0510, KRL0816, KRL1220, KRL1632 Nominal resistance value
KRL2550, KRL3264, KRL50110

Temperature characteristics type:
Terminal type: D (bottom terminal), E (wrap around terminal) C (high operating temperature ), M (low EMF), Z (High precision TCR)

KRL series

@ Electrical Specification

Temperature 1
Power o:f:::::;e Resistance range(Q) Resistance tolerance Resistance Operating temperature Packaging
ratings value series quantity
(ppm/°C) +1% (F) +2% (G) C M z
%2 +50
KRLO510 0.2wW 50m=R=100m 10,000pcs
+100
+50 10m=R=500m =
KRLO816 0.3w
+100 5m=R=9m(1m step)
+50 10m=R=500m ‘ —
KRL1220 0.5w
+100 5m=R=9m(1m step)
+50 10m=R=500m ‘ = #3 T
KRL1632 0.75W E-6 /E-12 -55C ~ | -65C ~ | -65TC ~
+100 3m=R=9m(1m step) 175C | 155C | 155C TS
+50 10m=R=500m ‘ —
KRL2550 1.5W
+100 5m=R=9m(1m step)
+50 10m=R=1000m ‘ =
KRL3264 3w +100 3m=R=9m(1m step)
+200 2m
+50 10m=R=1000m ‘ -
KRL50110 5W T
+100 5m=R=9m(1m step)

*1  We can meet your requirement for resistance value not specified in above table. Please contact our sales office.
*2 For KRL0510, please contact our sales office
*3 We can meet your requirement outside of E-6/E-12 series resistance. Please contact our sales office.
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&Dimensions
| L | Size
f | Type (inch) L w t a
W
ROlO KRL0510 | 0402 | 1.00£0.20 | 0.50%0.20 | 0.40+0.20 0.30+0.20
_t
t__ = — 0.300.15(5mQ) / 0.70%0.15(6 ~ 18mQ)
T oy = KRL0816 | 0603 | 1.60+0.20 | 0.80+0.20 | 0.50£0.20 | (0"t £i00 ~ 30mQ) / 0.30:£0.1547mO~)
KRL1220 | 0805 |2.00+0.20 | 1.25+0.20 | 0.50+0.20 0.40%0.20
D Type KRL1632 | 1206 | 3.20+0.20 | 1.60+0.20 | 0.50+0.20 | 0.50+0.20(9mQ~)/1.10+0.20(3 ~ 8mQ)
| L | 0.6020.20(9mQ~ )/1.4020.20(6 ~ 8mQ)/
I | KRL2550 | 2010 | 5.00+0.20 | 2.50+0.20 | 0.50+0.20 1.60£0.20(5m0)
W RO 10 1.00£0.20(9mQ~)/1.90+0.20(5 ~ 8mQ)
KRL3264 | 2512 | 6.30+0.20 | 3.10+0.20 | 0.50£0.20 | 5 5010503 ~ 4m0)/2.70+0.20(2mQ)
KRL50110 | 4320 |11.00+0.20| 5.00£0.20 | 0.65+0.20 | 2.3620.30(8mQ~)/3.60%0.30(5 ~ 7mQ)

E Type

@ Derating Curve

Terminal temperature (C)

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

— o —— C (high operating
S Lo temperature)
= 100 ——{ — M (low EMF)
2 | |
o | |
Q | |
3 L
g o0 T
B | |
° Lo
£ 0 ——
-65 0 50 100 120 165 176

100 \

N

. N\
: N

Ratio to rated power (%)

-65 0 50 70 100 160 175

Terminal temperature (C)

(unit : mm)
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Current sensing surface mount resistors

KRL series

53

Metal foil low resistance chip resistors
(4 terminal type)

BKRL series

Features

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

Applications

Lead Halogen RoHS
\g ' - Smartphones, mobile telephones, PCs, HDD, audio visual equipment, power devices,
.‘) inverters.
free free Compliance

- automotive electronics, industrial measurement instrumentation/equipment.

@Part numbering system

KRL 3216T4 -M-R0O10-F - T1
(KRL 3216T4A - M- RO10 - F - T1)

Series code ‘ Packaging quantity:
Size: KRL3216T4, KRL6432T4, KRL7638T4 T1(1,000pcs), T5(5,000pcs)
KRL9045T4, KRL11050T4, Resistance tolerance

Temperature characteristics type: M (low EMF) Nominal resistance value

@ Electrical Specification

Temperature =
Power o:t:if:sct-::ze Resistance range(Q) Resistance tolerance Resistance ~ Operating Packaging
ratings value series temperature quantity
(ppm/°C) +1% (F) +2% (G) +5% (J)
4m=R=9m
+50 (1m step)
KRL3216T4 w (+35) 10m=R=100m B B
(KRL3216T4A) R=200m. 500m
+100 (£75) R=3m R=2m R=1m
4m=R=9m
+50 (1m step) _ _
KRL6432T4 2w 10m=R=100m
R=200m, 500m
+100 R=3m R=2m R=1m T
4m=R=9m T5
+50 {im step) - - 2 |.55C " 155C
KRL7638T4 | aw 10m=R=100m E6 (Code M)
R=200m, 500m
+100 R=3m R=2m R=1m
4m=R=9m
+50 (1m step) _ _
KRL9045T4 4W 10m=R=100m
R=200m, 500m
+100 R=3m R=2m R=1m
4m=R=9m
+50 (1m step) _ _
KRL11050T4 5W 10m=R=100m T1
R=200m, 500m
+100 R=3m R=2m R=1m

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



& Dimensions

-

L

KRL3216T4

0612

1.60%0.20

3.20%£0.20

0.35%+0.20

0.35%0.15

0.20%+0.10
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2.65%+0.15

0.50%0.20

KRL3216T4A

0612

1.60%£0.20

3.20%£0.20

0.45%+0.20

0.50%0.20

0.50%+0.20

2.20%+0.20

0.50%0.20

d KRL6432T4

1225

3.20£0.20

6.40£0.20

0.50£0.20

0.70£0.15

0.50£0.10

5.20£0.15

0.50£0.20

KRL7638T4

1530

3.80+0.20

7.60%£0.20

0.55%+0.20

0.80+0.20

0.60+0.20

6.20%+0.10

0.50%0.20

KRL9045T4

1835

4.50%0.20

9.00+0.20

0.50+0.20

0.70%0.20

0.50%0.20

5.20%+0.10

0.50+0.20

KRL11050T4

2043

5.00+0.20

11.0£0.20

0.70%0.20

1.40%0.20

1.10%£0.20

8.50%+0.10

0.50+0.20

@ Circuit diagram
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@ Derating Curve
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Current sensing surface mount resistors

PRL/RL series
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Low resistance chip resistors

(long-side terminal)

HPRL / RL series

Features

noise.

Lead Ha{)gen RoHS
 ©
free free Compliance

Applications

- 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

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

@ Part numbering system

PRL 1220 - RO10-D - TS rackang

Series
code

RL 3720W T-R10-F

quantity:
T5(5,000pcs)

Resistance tolerance

i

Nominal resistance value

Size: PRL0816, PRL1220, PRL1632, PRL3264

Series
code

Resistance
tolerance

Nominal resistance value

Temperature coefficient of resistance

Size: RL3720W, RL7520W

@ Electrical Specification

Temperature . .
Power coefficient Resistance range(Q) Resistance tolerance Maximum Resistance Operating  Packaging
Type ratings ofesistance voltage value series temperature quantity
(ppm/°C) +0.5% (D) *1% (F) £2% (G) +5% (J)
+50 75m=R=100m
+100 43m=R=68m
PRLO0816 | 1/3wW - 33m=R=39m - _ E-24
0~ +200 - 18m=R=27m
0~ +350 - 10m=R=15m
+50 56m=R=100m
+100 47m=R=51m E-24
PRL1220 | 2/3w - - 20m=R=43m - 1m step
0~ +200 _ 10m=R=18m (Tm~10m) | -40C
0~ +350 = [ 7m=R=9m ~ . T5
+50 56m=R=100m E04 125C
PRL1632 | 1W —5—s ZonzAssi - 1m step
0~+350 - [ 5m=R=9m (™
450 56m=R=100m
- 47m=R=51m _ E-24
PRL3264 | 2w +100 - 20m=R=<43m 1m step
0~ +200 = 10m=R=18m vV (P-R)| (3m~10m)
0~+350 = 5m=R=9m 3m=R=4m
+50(Q) _
£100(R) 100m=R=1 E04
RL3720W | 1w 0~ +200(8) - - 1m step
5m=R=91m (1m ~ 10m)
0~+350(M Tm=R=4m -55C
£50@Q B 100m=R=470m ~ 1250 4.000pcs
+100(R) 10m=R=91m — E-24
RL7520W | 2w 0~ +200(S) = 100m=R<470m 1m step
0~ +350(T) - 10m=R=91m (1m = 10m)
0~ +420(T) = 5m=R=9m
0~+800(T) - 1m=R=4m
&®Dimensions |—-—
PRL0816 0306 0.80+0.20 1.60+0.20 - 0.20+0.10 0.40+0.10
W PRL1220 0508 1.25+0.20 2.00+0.20 - 0.35+0.15 0.50+0.10
PRL1632 0612 1.60+0.20 3.20%+0.20 - 0.45+0.15 0.50+0.10
T PRL3264 | 1225 | 3.20+0.20 | 6.40+0.20 - 0.90+0.15 | 0.50+0.10
-
‘ p— I RL3720W | 0815 2.00+0.20 3.75%+0.30 0.40%+0.20 0.40+0.20 0.50%+0.20
t
b RL7520W | 0830 2.00%+0.20 7.50%+0.30 0.40%+0.20 0.40%+0.20 0.50%+0.20

(unit : mm)
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@ ESL (Equivalent series inductance)

6 T T
—a— group1 : Distance between the two electrodes.4mm (RL-3264)
—— group2 : Distance between the two electrodes3.2mm (RL1632)
5 —=— group3 : Distance between the two electrodes1.6 ~ 2.0mm (RL3720W)
—e— group4 : Distance between the two electrodes1.25m 2012)
~ 4 ¥ . - Short
T [— side
£ 3 I L terminal
— ¥ om0y type
I CE
] HER R
2 § |Long
side
1§ terminal
4 |type
0 T
0.1 100

Frequency/MHz

@ Surface temperature data

The hlgh power type Iand pattern and These high-power low resistance chip resistors are designed to dissipate heat efficiently

surface temperature

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.

o
RL3720W (Power rating 1W) RL7520W (Power rating 2W) g;
220 220 3
g 200 tandarea®=W-L -y g 200 Land area(®)=W-L - =] E
g’a 180 — - ga 180 L | - - e
2,160 Chip resistors 37160 Chip resistors L 8
8'5 120 Land pattern (27mm) g)ﬁ 120 2W applied A Land pattern 27mm) 3
=0 B S0 - s
Z5 100 1W applied N b 2 100 KA =
= = F
of 80 [ o7ew oF 80 T 2
88 60 | apolied B €2 60 W applied m___ S
55 40 . 5§ 40 _ .
£ 5 [._O-5W applied A — £ 5 05W applied ©—— o -
O Il Il Il Il O Il Il Il Il s}
0 5 20 25 0 5 10 15 20 25 L
W (mm) W (mm) T
=
[2]
[0
=
(2
@ Derating Curve
g 1 g : g :
§100 ‘ 5 100 ! 5100 ;
E ! 2 | 2 |
[e] U [e] o
Q I Q I Q I
8 1 8 I ‘8 1
& 50 : g 50 ‘ g %0 ‘
= ‘ 2 : 2 :
pel I ke) i o | ..
© ; ; ® O ) ; % 0 .
¢ % 0 70 125 ¢ -85 0 70 125 ¢ “s5 0 30 125 150
Ambient temperature (C) Ambient temperature (C) Ambient temperature (C)
PRL series RL3720W RL7520W

@ Resistance to pulse power

N
o
o

RL7520W-R10

—RL7520-R10

(o]
o

SIS

1

(o))
o

I
FRL1220-R10 R
[

Maximum pulse power limit(W)
)
o

0
0.001 0.01 0.1 1
ulse duration(seconds)

o

Test procedure

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.
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Low resistance chip resistors

(short-side terminal)
HRL series

Features

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

Applications

Lead Halogen RoHS . . . . . .
k '_) - PC power sources, inverters, automotive electronics, adopters, industrial machines
-
*1 free free Compliance

*1 : Except for RLO510, RL1632 and RL3264

@ Part numbering system

RL 1220S-1RO0-F RL 1632S-R047-F-T5
Resistance T Packing quantity
tolerance : T1(1,000pcs),
T5(5,000pcs)
Nominal resistance NS
Value 1R0=1.0Q Resistance tolerance

Current sensing surface mount resistors

3 . . Nominal resistance Value 4digit
5 Temperature coefficient of resistance e e e e e
» Series Series

7 code Size : RL0510, RL0816, RL1220 code Size : RL1632

@ Electrical Specification

Temperature
Power o‘;‘:zzfii:ti::i . Resistance range(Q) Resistance tolerance Maximum Resistance Operating  Packaging
ratings voltage value series temperature  quantity
(ppm/°C) +1% (F) +2% (G) +5% (J)
1/8W | 0~ +350(T) 50m<R<100m -
RLO510 100m=R=47 - 10,000pcs
1/6W | 0~ +200(S) 5 1=R=a7
0~ +200(S)
1/4W 0 as0m) | 20m=R<100m
BE0816 O~ +100R) | 100m=R=<6.8 =
1/5W
O] 7.5=R=68 -55C
0~ +200(S) 43m=91m v(P-R) E-24 - 195%G 5,000pcs
1/4W
0~ +350(T) 10m=91m
RL1220 0~ +100(R)
B 100m=R=10
0~ +200(S) T1=R=100
0~+100(R) |510m=R=4.7"'| 56m=R<470m
0~ +200(S) 33m=R=51m a T
RL1632 | 1/2W "y " ss0(m) - 27m=R=30m | 18msR=24m | T5
0~ +500(T) = 10m=R=<16m

*1  RL series with resistance tolerance 0.5% is also available. Please contact our sales office.
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&Dimensions
Size
| Type (inch) L w a b t
R=0.2Q 0.25+0.10 | 0.35+0.15/—0.10
RL0O510 ——— | 0402 | 1.00+0.05 | 0.50+0.05 | 0.15+0.10
W R>0.2Q 0.15%£0.10 0.35%+0.10
R=0.082Q 0.25+0.20 | 0.45+0.15/—0.10
RL0816 0603 | 1.60+0.20 | 0.80+0.20 | 0.20+0.15
K R>0.091Q 0.20+0.15 0.45+0.10
R=0.068Q 0.50%0.20
_ RL1220 0805 | 2.00+0.20 | 1.25+0.20 | 0.40+0.20 | 0.40+0.20 ———
R>0.075Q 0.40+0.10
t
- RL1632 1206 | 3.20+0.20 | 1.60%+0.20 = 1.00£0.15 0.50%+0.15
b
(unit : mm)
O
@ Derating Curve 5
| 3
3
_ I g
£100 :
g | 8
(o]
Q ]
9 1 us)
g 50 : e
pos 2]
2 ! 2
o ! @
> ! ?
o O |
—55 0 50 70 100 125 155

Ambient temperature (C)

@®Resistance to pulse power

200 —_————
_ RL7520W-R10
2 T
= RL7520-R10
g d y Test procedure
;1) 100 RLS?G?'T%? i Voltage pulse is applied to the test samples mounted
3 | RL1632-R050 N N on the test board.
S 50 NN | ‘k After each pulse, resistance drift is measured. Pulse
-% f\\\ I L voltage is increased until the drift exceeds +/-0.5%.
= TRL1220-R10 ™ =] The power at that voltage is defined as the maximum
0 L LTTIIY pulse power.
0.001 0.01 0.1 1 10

Pulse duration(seconds)
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Current sensing surface mount resistors

YJP series
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High Current chip jumpers

BYJP series

Features

- Simplify power line change, looping and circuit design when changing current
- Less than 0.3mQ 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

Applications
Lead Hat)ge" R;s - Mobile phones, smart phones, automotive electronics, power sources, servers, PCs,
J .‘) etc.
free free Compliance

@ Part numbering system

YJP 1608 - ROO1

Series code ‘

Size : YJP1608

Maximum resistor value

@ Electrical Specification

P Rated maximum Operating Rated ambient . .
Resistance range (Q
Type ge () current temperature temperature G G
0.2+0.1mQ
Maximum resistance is
YJP1608 less than 0.3mQ under 10A —40 ~+125C +70°C 5,000pcs
the operating temperature
range
&Dimensions
L
Top/Bottom I I
w YJP1608 0603 1.60£0.20 0.80%+0.20 0.30£0.10 0.30+0.10

(unit : mm)

= o
see 3T [ I
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Metal Alloy Current Sensing Resistors

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

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

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

siojsisay Buisuag juaLiny Aojjy [oey
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Metal Alloy Current Sensing Resistors

MSR series

63

High-Precision Low-TCR Alloy Current Sensing Resistors

BMSR series AEC-Q200 Compliant

Features

- 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.

Applications

Load Halogen RoHS - Automotive Electronic

\Q ") - Precision Power Supply
L ]

- Instrumentation
- Medical Equipment

free free Compliance

@ Part numbering system

MSRSF 2512 P- 5L00- D 4PO
Series code ‘ Packaging : 4P0 (4,000)

Size : 2512,3920, 5930 Resistance torelance

Temperature Coefficient of Resistance Nominal resistance value

& Electrical Specification

: Size inch.  Resistance Max. Operating TCR Thermal
Series (mm) Value Current Tempertature (20°CRsef) Torelance Resistance
2512 3mQ 4 W 36 A 19.7 Qo/w 4,000 pos.
(6432) 5 mQ 25W 22 A 31.1 C/W
1 mQ 8w 89 A 7.8 °C/W
2 mQ 6 W 55 A 15.4 C/W
MSRSF 3920 3mQ 5W 41 A +05% 23 C/W
(10052) Ao oW a2 A 55~170°C | 25 ppm/C +1% o171 0w
5 zo 5W 25 A =% 38.4 T/W 2.000 pes.
1 mQ 10w 100 A 6.4 T/W
5930 2mQ 10w 63 A 12.6 CT/W
(15078) .
3mQ 10w 45 A 19.1 CT/W
1.5 mQ 5W 57 A 9.7 C/W
512 2mQ 5W 50 A +05% 13.4 C/W
MSRPF (6432) 3mQ 4w 36 A -55~170 C | +50 ppm/C +1 % 19.8 T/W 4,000 poes.
4 mQ 3w 27 A +5% 26.9 C/W
5mQ 25W 22 A 33.6 T/W
13.2 C/W
gmg ia 222 +05% 138:2/W
2512 m .
WMSREK (6432) 4 mO 3w 27 A 65~170°C | £100 ppm/T| 1% 24z | HO00pes.
+5% .
5mQ 25 W 22 A 31.1 C/W
o512 0.3 mQ 6 W 140 A +05% 4.1 C/W
MSREM (6432) 0.5 mQ 6 W 109 A -55~170 °C | =200 ppm/C +1% 5.1 C/W 4,000 pos.
1 mQ 6 W 77 A +5 % 11.1 C/W
1 mQ 8w 89 A 7.6 C/W
2mQ 6 W 54 A +05% 15.4 T/W
MSRPK (130902502) 3 mQ 5W 40 A 55~170°C | +50 pm/C +1 % 231 C/W | 2,000 pes.
4 mQ 4 W 30 A +5 % 28.9 C/W
5 mQ 3W 24 A 36.5 C/W
0.2 mQ 12 W 244 A +150 ppm/C 3.6 C/W
3920 0.3 mQ 10w 182 A 3.8 C/W
(10052) 0.5 mQ 9w 134 A 6.3 C/W
+05% .
1 mQ 8w 89 A 12.6 T/W
MSRPM 0.2 mQ 15w 273 A -55~170°C | 100 ppm/C|  £1 % s6cw | 2000pes
5930 0.5 mQ Tow 142 A 5% 6.5 C/W
(15078) 0.8 mQ 9w 105 A 9.3 T/W
1 mQ 9w 94 A 11.4 C/W




€ Dimensions

Resistor Solder Pad

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

@ Electrical Specification

Series Siz(emir:;:h. Reﬁligfggce . Unit;\mm
25192 3mQ 6.310.3 | 3.0+0.3 1.3+0.3 | 045402 | 0.35+0.2 | 3.9+0.2 | 3.4+0.25 | 1.8+0.25
(6432) 5 mQ 6.310.3 | 3.0+0.3 1.3+0.3 | 0.27+0.15 | 0.35£0.2 | 3.9+0.2 | 3.4+025 | 1.8+0.25
1 mQ 10.0£0.3 | 52+0.3 2.0+0.3 1.3+02 | 05+0.2 5.620.1 6.240.2 2.740.2
2 mQ 10.0+0.3 | 5.2+0.3 20+0.3 | 0.65+0.2 | 0.5+0.2 5.620.1 6.240.2 27+0.2
MSRSF (130902502) 3mQ 10.0£0.3 | 5.2+0.3 20403 | 04502 | 0.5+0.2 5.620.1 6.2+0.2 2.740.2
4mQ 10.0+0.3 | 52+0.3 2.0+0.3 | 0.33+0.15 | 0.5+0.2 5.620.1 6.2+0.2 2.740.2
5mQ 10.0+0.3 | 5.2+0.3 20403 | 0.27+0.15 | 0.5+0.2 5.620.1 6.2+0.2 27+0.2
1 mQ 15.040.3 | 7.75+0.3 | 3.8+0.3 | 1.05+0.2 | 0.5+0.2 56101 | 875+0.2 | 5.2+0.2
( 155903708) 2 mQ 15.0£0.3 | 7.75%0.3 | 3.8+0.3 | 053+0.2 | 0502 56101 | 875+0.2 | 5.2+0.2
3mQ 15.040.3 | 7.75%0.3 | 3.8+0.3 | 0.35%02 | 0502 56101 | 875+0.2 | 5.2+0.2
1.5 mQ 6.3£0.3 | 3.0£0.3 1.3+0.3 | 0.90+0.2 | 0.35+0.2 | 3.9+0.2 | 3.4+0.25 | 1.8+0.25
2 mQ 6.3£0.3 | 3.0£0.3 1.3+0.3 | 065+0.2 | 0.35£0.2 | 3.9+0.2 | 3.4+0.25 | 1.8+0.25
MSRPF éi;g) 3mQ 6.3£0.3 | 3.0£0.3 1.3+0.3 | 045+0.2 | 0.35£0.2 | 3.9+0.2 | 3.4+025 | 1.8+0.25
4mQ 6.3+0.3 | 3.0+0.3 1.3+0.3 | 0.33£0.15 | 0.35£0.2 | 3.9+0.2 | 3.4+0.25 | 1.8+0.25
5mQ 6.3+0.3 | 3.0+0.3 1.3+0.3 | 0.27£0.15 | 0.35£0.2 | 3.9+0.2 | 3.4+0.25 | 1.8+0.25
2 mQ 6.310.3 | 3.0+0.3 1.3+0.3 | 06%0.2 | 0.35£0.2 | 3.9+02 | 3.4+025 | 1.8+0.25
R 2512 3mQ 6.310.3 | 3.0+0.3 1.3+0.3 | 04+02 | 0.35+0.2 | 3.9+02 | 3.4+025 | 1.8+0.25
(6432) 4 mQ 6.3£t0.3 | 3.0+0.3 1.3+0.3 | 0.33%0.15 | 0.35£0.2 | 3.9+02 | 3.4+025 | 1.8+0.25
5mQ 6.310.3 | 3.0+0.3 1.3+0.3 | 0.25+0.15 | 0.3540.2 | 3.9+0.2 | 3.4+025 | 1.8+0.25
0.3 mQ 6.3£0.3 | 3.0+0.3 1.3+0.3 1.040.2 | 0.35%0.2 | 3.9+02 | 3.4+0.25 | 1.8+0.25
MSREM (giég) 0.5 mQ 6.3£0.3 | 3.0+0.3 1.3+0.3 | 09+02 | 0.35+0.2 | 39402 | 3.4+025 | 1.8+0.25
1 mQ 6.3+0.3 | 3.0+0.3 1.3+0.3 | 04+0.15 | 0.35£0.2 | 3.9+02 | 3.4+0.25 | 1.8+0.25
1 mQ 10.0+0.3 | 5.2+0.3 2.0+0.3 1.3+02 | 05+0.2 5.620.1 6.2+0.2 2.740.2
2 mQ 10.0+0.3 | 52+0.3 2003 | 06402 | 0.5%0.2 5.620.1 6.2+0.2 27+0.2
MSRPK (130902502) 3mQ 10.0+0.3 | 5.2+0.3 2.0+0.3 0.4+0.2 0.5+0.2 5.620.1 6.2+0.2 27+0.2
4 mQ 10.0£0.3 | 52+0.3 20+0.3 | 0.33+0.15 | 0.5+0.2 5.620.1 6.2+0.2 27402
5mQ 10.040.3 | 52+0.3 20+0.3 | 0.25+0.15 | 0.5%0.2 5.620.1 6.2+0.2 2.7+0.2
02mQ | 10.0+0.3 | 52+0.3 1.8+0.3 14402 | 05%0.2 5.6+0.1 6.2+0.2 2.7+0.2
3920 03mQ | 10.0+0.3 | 52+03 1.8+0.3 1.3+02 | 05+0.2 5.620.1 6.240.2 2.740.2
(10052) 05mQ | 10.0+0.3 | 52+03 20403 | 08+02 | 0502 5.620.1 6.2+0.2 27+0.2
RS 1 mQ 10.0+0.3 | 52+0.3 20403 | 04%02 | 0502 5.620.1 6.2+0.2 2.740.2
02mQ | 15.0%0.3 | 7.75+0.3 | 3.8+0.3 16402 | 05+0.2 56101 | 875%0.2 | 52+02
5930 05mQ | 15.0+0.3 | 7.75+0.3 | 3.8+0.3 | 0.65+0.2 | 0.5+0.2 56101 | 875%0.2 | 5.2+0.2
(15078) 08mQ | 15.0+0.3 | 7.75+0.3 | 3.8+0.3 | 047+02 | 0.5+0.2 56101 | 875%02 | 5.2+0.2
1 mQ 15.0£0.3 | 7.75%0.3 | 3.8+03 | 03802 | 0502 56101 | 875%0.2 | 5.2+0.2

€ Part Number information

M'S R||S F | 2/5 1 /2 P-5|L 0/O0|-F|4 PO

Series Size TCR Resistance Tolerance Quantity
(4 digits) (4 digits) (1 digits) (4 digits) (1 digits) (3 digits)
mzaii P:+25 ppm/°C
2512 : o D:+0.5 %
MSREK 3920 Fg'i%pp“;:/% 5L00 = 5 mQ F,tffo/ 2P0 = 2,000 pcs.
MSREM =199 pp 0L50 = 0.5 mQ e 4P0 = 4,000 pcs.
MSRPK 5930 E:+150 ppm/°C J:x5 %

MSRPM S:+x200 ppm/°C

siojsisay Buisuag juaLiny Aojjy [oey
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High-Precision Low-TCR Alloy Current Sensing Resistors

B MSR series

€ Performance

Test ‘ Test Method Standards ‘ Typical ‘ EVE
High Temperature Storage | 1000h@+170°C, unpowered 'I\A‘AIIEL(?éGTIZD(-)gOEEaZtSod 108 AR*<0.5% AR<*1.0%
B S S20ut {“5'2”0”1“2'3.”5 000 ::e;/tglr:s QIIEL(-;éQFZD(-)gOLEI\%t:]Sd 107 | ARs£0.1% | AR<+0.5%
2l Alunlliy ng?étse?;még?ﬁ%agow 058 then MILSTH200 Mothod 103 | DR<£0.2% | ARs:05%
Load Life 2000h @ +70°C, rated power, 90min on, AEC-Q200 TEST 8 AR<+0.5% AR<+1 0%

30min off +70°C refers to terminal temperature

MIL-STD-202 Method 108

Resistance to Solvent

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

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

Clear marking.
No visible damage

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms,

AEC-Q200 TEST 13

Mechanical Shock 3 times in each of six directions, on three different axes MIL-STD-202 Method 213 | AR<*0.01% | AR<+0.2%
. . 10-2KHz, 5g's, 20min/cycle, AEC-Q200 TEST 14

VilerEiE 12 cycles in each directions of X Y Z MIL-STD-202 Method 204 | AR<*001% | AR<*0.2%

Resistance to Solder Heat | 260°C tin bath for 10s preasic SUNIEINCS AR<+0.2% AR<+0.5%

MIL-STD-202 Method 210

AEC-Q200 TEST 18

No visible damage.

Solderability 245°C tin bath for 3s IEC 601151 4.17 95% minimum coverage

TCR 55C and +170T, +20d Ref. G Q200 TEST 19 Withinthe | AR<1.0%
Substrate Bending 2mm. Duration: 60s. ﬁEgSggggggT & AR£<0.5% AR<*+0.5%
Short Time Overload 5x rated voltage, 5s IEC 60115-1 4.13 AR*<0.5% AR<*0.5%
Low Temperature Storage | -55C for 96h, unpowered IEC 60068-2-1 AR+<0.5% AR<+0.5%
Moisture Resistance Apply T=24 h/cycle, zero power, MIL-STD-202 Method 106 | AR*<0.5% AR<*0.5%

method 7a and 7b are not required

Resistor Surface Temperature:

@ Derating Curve
120 §— 55°%C o 70°C
__ 1oo N
“?_" 80
@
=
o 60
o
B a0
I
& 20
0 '
-f5 50 25 0 25 50 75 100 125 150 175
Terminal Temperature (°C)
& Reflow Soldering Profile
275
<1=>20s max. 260°C Peak

hetween 4255°C and +260°C

—
-
[

T 150°C

Temperature (°C)

-
w

Pre

25

- -
90-150s

=« Cooling6°C/=

60~120s - -
Min. 10s

neating max. 3°C/s

100 150

Time (s)

200 250 300

Pre-Heat: +150°C+1907C,60™120sec.
Reflow: Above +220°C,907150sec.
Applicable Solder Composition: Sn-Ag-Cu



@ Tape Specificctions

@ Electrical Specification

Series

Size Resistance
(mm)

Value

B0,
i

K1 R

Sprocket Hole

B

B

Cavity

Unit:mm
D1 Ko

ool

A

e

3°

2512 | 3mQ |3.20+0.1(6.60+0.1|1.5+0.1 | 1.5+0.1 |4.00+0.1|4.00+0.1| 2.00%0.1|1.75+0.1|5.50+0.05|12.00£0.2 | 0.90+0.1 |0.23+0.05
(6432)| 5mQ |3.20%+0.1|6.50+0.1 | 1.5+0.1 | 1.520.1 |4.00%0.1|4.00+0.1| 2.0020.1| 1.75%0.1 |5.50£0.05 |12.00£0.2 | 0.73+0.1 |0.23+0.05

1mQ | 55+02 [105+0.2 | 1.5+0.1 | 1.520.1 |4.00+0.1|8.00£0.1| 2.00+0.1| 1.75+0.1|7.50+0.1 |16.00+0.3| 2.1+0.1 |0.3+0.05

2mQ | 55+0.2 (10.5+0.2 | 1.5+0.1 | 1.5+0.1 |4.00+0.1|8.00£0.1| 2.0020.1 | 1.75+0.1|7.50+0.1 [16.00£0.3| 1.5+0.1 |0.3+0.05

MSRSF (13(?02502) 3mQ | 55+0.2 [10.5+0.2| 1.5+0.1 | 1.5+0.1 |4.00+0.1|8.00£0.1| 2.0020.1|1.75+0.1|7.50+0.1 [16.00£0.3| 1.5+0.1 |0.3+0.05
4mQ |565+0.2(10.41£0.2| 1.5+0.1 | 1.5+0.1 |4.00+0.1|8.00£0.1| 2.0020.1|1.75+0.1|7.50+0.1 [16.00£0.3 | 1.14+0.1 | 0.4+0.05

5mQ |5.65+0.2/10.41£0.2| 1.52+0.1 | 1.5+0.1 |4.00%0.1|8.00+0.1/ 2.0020.1|1.75%0.1|7.50+0.1 |16.00+0.3 | 1.14+0.1 | 0.4+0.05

1mQ |8.0540.2/15.3+0.2|1.5+0.1 | 1.540.1 | 4.020.1 | 4.0+0.1 | 2.0+0.1 | 1.75+0.1|11.530.05/24.0+0.3 | 1.9+0.1 [0.3+0.05

(15?037%) 2mQ |8.05+0.2(15.3+0.2| 1.5+0.1 | 1.5+0.1 | 4.0£0.1 | 4.0%0.1 | 2.0+0.1 |1.75+0.1|11.520.05/24.0+0.3 | 1.3+0.1 |0.3+0.05

3mQ |8.05+0.2(15.3+0.2| 1.5+0.1 | 1.5+0.1 | 4.0+0.1 | 40%0.1 | 2.0+0.1 |1.75+0.1|11.520.05/24.0+0.3 | 1.3+0.1 |0.3+0.05

1.5mQ |3.30+0.2/6.60+0.2| 1.520.1 | 1.5+0.1 |4.0020.1|4.00%0.1|2.00£0.1 | 1.75%0.1|5.50+0.05|12.00+0.3 | 1.50+0.1 | 0.25+0.05

512 2mQ |3.40+0.2(6.75+0.2 | 1.5+0.1 | 1.5+0.1 |4.00+0.1|4.00£0.1| 2.0020.1|1.75+0.1|5.50+0.05|12.00+0.3 | 1.00+0.1 |0.23+0.05

MSRPF | 435 3mQ |3.30+0.26.60+0.2| 1.5+0.1 | 1.5+0.1 |4.00+0.1| 4.00+0.1| 2.00£0.1 1.7520.1|5.50+0.0512.00+0.3| 0.90+0.1 0.23+0.05
4mQ |320+0.2(6.50+0.2 | 1.5+0.1 | 1.5+0.1 |4.00+0.1|4.00£0.1| 2.0020.1|1.75+0.15.50+0.05|12.00+0.3 | 0.73+0.1 |0.23+0.05

5mQ |3.20%0.2/6.50+£0.2| 1.5+0.1 | 1.5+0.1 |4.00%0.1|4.00£0.1| 2.00+0.1| 1.75%0.1 |5.50£0.05|12.00+0.3 | 0.73=0.1 | 0.23+0.05

2mQ |3.40%0.2/6.75+£0.2| 1.5+0.1 | 1.5+0.1 |4.0020.1 | 4.00£0.1| 2.000.1| 1.75%0.1|5.50£0.05|12.00+0.2 | 1.00=0.1 | 0.23+0.05

MSREK | 2512 | 3mQ |3.30+0.26.60£0.2| 1.6+0.1 | 1.5+0.1 |4.00+0.1|4.00+0.1) 2.00+0.1|1.75+0.1|5.50+0.05|12.00+0.2| 0.90+0.1 |0.23+0.05
(6432)| 4mQ |3.20+0.2|6.50+0.2| 1.5+0.1 | 1.520.1 |4.00%0.1|4.00+0.1| 2.0020.1| 1.75%0.1 |5.50£0.05 |12.00£0.2 | 0.73+0.1 |0.23+0.05

5mQ |3.20+0.2(6.50+0.2 | 1.5+0.1 | 1.5+0.1 |4.00+0.1|4.00£0.1| 2.0020.1|1.75+0.1|5.50+0.05|12.00+0.2 | 0.73%0.1 |0.23+0.05

0.3mQ [3.30+0.2|6.60+0.2| 1.5+0.1 | 1.5+0.1 |4.0020.1|4.00+0.1|2.00+0.1 | 1.7520.1|5.50+0.05 12.00+0.3| 1.50+0.1 |0.25+0.05

MSREM éi;g) 05mQ [3.30+0.2|6.60+0.2| 1.5+0.1 | 1.5+0.1 |4.0020.1|4.00+0.1|2.00£0.1 | 1.75%0.1|5.50+0.05 12.00+0.3 | 1.50+0.1 | 0.25+0.05
1mQ |3.30+0.2/6.60+0.2 | 1.5+0.1 | 1.520.1 |4.00£0.1|4.0020.1| 2.00+0.1|1.75+0.1 |5.50+0.05|12.00+0.3| 0.9+0.1 |0.25+0.05

1mQ | 55+02 [105+£0.2|1.5+0.1 | 1.520.1 | 40%0.1 | 8.0+0.1 | 2.0+0.1 |1.75%0.1| 7.5+0.1 |16.0+0.3| 2.1+0.1 |0.3+0.05

2mQ | 55+0.2 (10.5+0.2 | 1.5+0.1 | 1.5+0.1 | 40+0.1 | 8.0+0.1 | 2.0+0.1 [1.75+0.1| 7.5+0.1 {16.0+0.3| 1.5+0.1 |0.3+0.05

MSRPK (1330%% 3mQ | 55+0.2 [10.5+0.2| 1.5+0.1 | 1.5+0.1 | 4.0+0.1 | 8.0+0.1 | 2.0+0.1 [1.75+0.1| 7.520.1 {16.0+0.3| 1.5+0.1 |0.3+0.05
4mQ |565+0.201041£0.2| 1.5+0.1 | 1.5+0.1 | 4.0+0.1 | 8.0+0.1 | 2.0+0.1 [1.75+0.1| 7.520.1 {16.0+0.3 |1.1420.1 | 0.4+0.05

5mQ |5.65+0.2(10.41£0.2| 1.5+0.1 | 1.5+0.1 | 4.0£0.1 | 8.0+0.1 | 2.0+0.1 [1.75+0.1| 7.520.1 {16.0+0.3|1.14%0.1 | 0.4+0.05

02mQ | 55+0.2 |10.5+0.2| 1.5+0.1 | 1.5+0.1 |4.00+0.1|8.00+0.1|2.00£0.1|1.7520.1|7.50+0.1 [16.00+0.3| 2.7+0.1 {0.3+0.05

3920 | 0.3mQ | 55+0.2 (10.5+0.2 | 1.5+0.1 | 1.5+0.1 |4.00+0.1|8.00£0.1| 2.0020.1 | 1.75+0.1|7.50+0.1 {16.00£0.3| 2.7+0.1 |0.3+0.05

(10052)] 0.5mQ | 55+0.2 (10.5+0.2 | 1.5+0.1 | 1.5+0.1 |4.00+0.1|8.00+0.1| 2.0020.1 | 1.75+0.1|7.50+0.1 {16.00£0.3| 1.5+0.1 |0.3+0.05
MSREM 1mQ | 55+02 (10502 | 1.5+0.1 | 1.520.1 {4.00+0.1|8.0020.1| 2.00+0.1|1.75+0.1|7.50+0.1 |16.00+0.3| 1.5+0.1 |0.3+0.05
0.2mQ |8.03+0.2/156+0.2 | 1.5+0.1 | 1.5+0.1 | 4.0+0.1 | 12.0+0.1| 2.0+0.1 [1.75%0.1|11.5%0.1 |24.0+0.3 | 2.35+0.1 | 0.3+0.05

5930 | 0.5mQ [8.05+0.2|15.3+0.2| 1.5+0.1 | 1.5%£0.1 | 4.0+0.1 | 12.0+0.1| 2.0+0.1 |1.75%0.1|11.5+0.1 |24.0+0.3 | 1.3+0.1 |0.3+0.05

(15078)] 0.8 mQ |8.05+0.2(15.3+0.2 | 1.5+0.1 | 1.5+0.1 | 4.0+0.1 | 12.0+0.1| 2.0+0.1 |[1.75+0.1|11.5%0.1(24.0+0.3 | 1.3+0.1 |0.3+0.05

1mQ |8.05+0.2/15.3+0.2|1.5+0.1 | 1.5620.1 | 4.020.1 | 12.020.1| 2.0+0.1 | 1.75+0.1|11.5+0.1 |24.0+0.3| 1.3+0.1 |0.3+0.05

Series

MSREK
MSREM
MSRPK
MSRPM

3920

5930

1.5 Min.

$B

13.0+0.5/
0.2

Unit:mm

20.2 Min.

¢C

330%2 100£2

Label
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Lead

free

Halogen

9

free

RoHS

o)

Compliance

@ Electrical Specification

MSRPF2726 series

High-Precision Low-TCR Alloy Current Sensing Resistors
BMSRPF2726 series ( 4 terminal) AEC-Q200 Compliant

Features

- 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°C to +120°C
is < +75ppm/°C (1mQ~2mQ) and +50ppm/°C (3mQ~5mQ).
- The "Trimming-free" technology avoids current loss and is free of hot spots.
- The thermoelectric power is extremely low and thermal fluctuations are minimized.

Applications

- Automotive Electronic

- Precision Power Supply
- Instrumentation

- Medical Equipment

; Size inch. Resistance Max. Operating TCR Thermal
Series (mm) Value DI Current Tempertature (20°CRsefy 1°r®/aNC€  pesistance

1 mQ W 83 A 8.6 T/W
1.3 mQ W 73 A +75 ppm/C +0.5% 10.0 T/W

MSRPF2726 2726 2mQ 6w S4A | ss5~q70C 1% 176 C/W_ |4 200 pos.
(6966) 3mQ 5W 40 A +5 9 25.3 C/W
4 mQ 4 W 31 A +50 ppm/C 32.1 CT/W
5 mQ 3W 24 A 39.7 T/W
‘DlmenS|Ons Land Pattern
Resistor :

Size inch. Resistance

3
L
Not following the recommended land pattern design can seriously

affect the temperature coefficient measurement results and current
sensing accuracy!

Series (mm) Value
1 mQ 0.4%0.2 3.75%0.5 6.9+0.3 6.6+0.3 1.0%0.3 0.7+0.3 2.0+0.3
1.3 mQ 0.4%0.2 3.5%0.5 6.9+0.3 6.6+0.3 1.0£0.3 0.7+0.3 2.0+0.3
+

MSRPF2726 2726 2mQ 0.4+0.2 2.9840.5 6.9+0.3 6.6+0.3 1.0%0.3 0.7+0.3 2.0+0.3
(6966) 3mQ 0.4+0.2 2.85+0.5 6.9+0.3 6.6+0.3 1.0+£0.3 0.7+0.3 2.0+0.3
4mQ 0.4+0.2 2.85+0.5 6.9+0.3 6.6+0.3 1.0£0.3 0.7+0.3 2.0+0.3
5 mQ 0.4+0.2 2.85+0.5 6.9+0.3 6.6+0.3 1.0£0.3 0.7+0.3 2.0+0.3

€ Part Number information

Series
(4 digits)

MSRPF

Size
(4 digits)

2726

TCR Resistance Tolerance Quantity
(1 digits) (4 digits) (1 digits) (3 digits)
1L00 =1 mQ
1L30 = 1.3 mQ
D:+0.5 %
A:x75 ppm/°C 2L00 =2 mQ
1% 1P2 = 1,2 .
Q:250 ppm/°C 3L00 =3 mQ 5:5 ; 00 pes
4L00 =4 mQ =

5L00 =5 mQ




MSRPF2726 series

@ Performance
Test Test Method Standard Typical Max.
) AEC-Q200 TEST 3
;'t'grazzmperature 1000h@+170°C, unpowered MIL-STD-202 Method AR<+0.5% AR<*1.0%
108
AEC-Q200 TEST 16
Thermal Shock -55C,15min~ambient temperature ( 20s~+1557T, 15min,1000 cycles MIL-STD-202 Method AR<+0.2% AR<*0.5%
107
AEC-Q200 TEST 7
Bias Humidity +85C, 85%RH, powered no less than 10% rated power for 1000h MIL-STD-202 Method AR<+0.2% AR<+0.5%
103
X 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 0 .
Load Life +70°C refers to terminal temperature I:/I(!)Ié-STD»202 Method AR<*0.5% AR<£1.0%
Three ovelos oftree solvente MILSTD-202 ethoa | 0122 marking
Resistance to Solvent Dry at ambient temperature after cleaning 215 No visible damage
: . ’ AEC-Q200 TEST 13
Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, o o 40 09
Mechanical Shock 3 times in each of six directions, on three different axes |\2/|:L3-STD-202 Wiesinee AREESORUS) RSO0
AEC-Q200 TEST 14
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of X Y Z MIL-STD-202 Method AR<*+0.05% AR<*+0.2%
204
) AEC-Q200 TEST 15
Resistance to Solder | 560+ constant temperature heating station for 10s MIL-STD-202 Method AR<+0.2% AR<+0.5%

Heat

210

AEC-Q200 TEST 18

No visible damage.

Solderability +245°C tin bath for 3s IEC 60115-1 4.17 95% minimum coverage
Refer to tested curve,
TCR +20°C and +120°C,+20°C Ref. ASC B M Max. value < +75ppm/°C(1mQ~2mQ)

IEC 60115-1 4.8

and £50ppm/°C (3mQ~5mQ)

AEC-Q200 TEST 21

. Lo 4010 40 EO

Substrate Bending 2mm. Duration: 60s. AEC-Q200-005 AR<*0.1% AR<%*0.5%

Short Time Overload 5x rated power, 5s IEC 60115-1 4.13 AR<*0.1% AR<*+0.5%

Low Temperature 5 0. —

Storage -55°C for 96h, unpowered IEC 60068-2-1 AR=0 AR<+0.1%
MIL-STD-202 Method

Moisture Resistance Apply T=24 h/cycle, zero power,method 7a and 7b are not required AR=0 AR<*0.2%

106

& Derating Curve

120 2 155°C

— T0°C

80 |
60
40 |

Rated Power %

20

0 25 50 75 100 125 150 175
Terminal Temperature °C

€ Reflow Soldering Profile

275
<1>20s max.

between +255°C and +260°C

e
P
w

o}
w

| 150°C

Temperature (€ )

r
n

1=l

25 L41)

60-120s - e

Pre-heating max. 3'C/s

260°C Peak

<1>255°C

220°C
- -
90~150s

Min. 10s

100 150 200 250 300

Time (s)

Resistor Surface Temperature:
Pre-Heat: +150°C+190°C,60~120sec.
Reflow: Above +220°C,90~150sec.
Applicable Solder Composition: Sn-Ag-Cu
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MSRPF2726 series

€ Construction & Marking

Resistive Alloy LaserLogo

:Brand
lerance
):Resistance

Electron Beam Welding Seam | 3

Copper Electrode

@ Tape Specification

- SECTION: B-B
Sehc SECTION: A-A
& o % B VR |
-t 1 L 10* at
= N T ' o /
:\ * \
Lo | ] =
A A = -
) I T = ki
| 1
. - -B Carty L2

Series  Size) Registace T
1mQ | 7.0£0.1 | 7.3+0.1 | 1.5£0.1 | 4.00£0.1| 4.00+0.1 | 2.00+0.1 | 1.7520.1 | 550+0.05 | 12.00£0.2 | 0.90+0.1 | 0.23+0.05
1.3mQ | 70401 | 7.3£0.1 | 1.5£0.1 | 4.00%0.1 | 4.00+0.1 | 2.0040.1 | 1.75+0.1 | 550£0.05 | 12.00+0.2 | 0.73+0.1 | 0.23+0.05
MSRPF| 2706 | 2mQ | 7.0+0.1 | 7.3+0.1 | 1.5+£0.1 | 4.00+0.1 | 8.00+0.1 | 2.00+0.1 | 1.75+0.1 | 7.50+0.1 | 16.00+0.3 | 2.1+0.1 | 0.3+0.05
2726 | (6966)| 3mQ | 7.0+0.1 | 7.3+0.1 | 1.5+0.1 | 4.00+0.1 | 8.00+0.1 | 2.00+0.1 | 1.75+0.1 | 7.50+0.1 | 16.00+0.3 | 1.5+0.1 | 0.3+0.05
4mQ | 7.0£0.1 | 7.3+0.1 | 1.5+0.1 | 4.00+0.1 | 8.00+0.1 | 2.00+0.1 | 1.75+0.1 | 7.50+0.1 | 16.00+0.3 | 1.5+0.1 | 0.3+0.05
5mQ | 7.0£01 | 7.3+0.1 | 1.5+0.1 | 4.00+0.1 | 8.00+0.1 | 2.00+0.1 | 1.75+0.1 | 7.50+0.1 | 16.00£0.3 | 1.14+0.1 | 0.4+0.05

¥ Reel Specification

Series

MSRPF
2726

2726

(6966) 330+2

1.5 Min. 13.0+0.5/-02 | 20.2 Min. 100£2
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Metal Alloy Current Sensing Resistors

MSR series

MSRPF4026 series

High-Precision Low-TCR Alloy Current Sensing Resistors
BMSRPF4026 series ( 4 terminal) AEC-Q200 Compliant

Features

- 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°C to +120°C
is <= +75ppm/°C (1mQ~2mQ) and +50ppm/°C (3mQ~5mQ).
- The "Trimming-free" technology avoids current loss and is free of hot spots.
- The thermoelectric power is extremely low and thermal fluctuations are minimized.

Lead Ha{)gen RoHS Applications
Q '.’ - Automotive Electronic
free free Complisnce - Precision Power Supply

- Instrumentation
- Medical Equipment

@ Electrical Specification

; Size inch. Resistance Max. Operating TCR Thermal
Series (mm) Value L Current  Tempertature (20°CRsefy 1°7€laNc€  pagistance

1 mQ W 83 A 8.6 T/W
1.3 mQ W 73 A +75 ppm/C +0.5 % 10.0 T/W

MSRPF4026 4026 2ma 6w S4A | s50~170C +10% | 1TEOW 500 pos.
(10166) 3 mQ 5W 40 A +5.0 % 25.3 C/W
4 mQ 4 W 31 A +50 ppm/C 32.1 CT/W
5 mQ 3W 24 A 39.7 C/W
‘DlmenS|0nS Land Pattern

Resistor

=1
) I
T m
]

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

Size inch. Resistance

Series

(mm) Value
1 mQ 0.4%+0.2 3.75+0.5 10.1+0.3 6.6+0.3 1.0+0.3 0.7+0.3 2.0+£0.3
1.3 mQ 0.4+0.2 3.5+0.5 10.1+£0.3 6.6+0.3 1.0+0.3 0.7+0.3 2.0+0.3
MSRPF4026 4026 2 mQ 0.4£0.2 2.98+0.5 10.1+£0.3 6.6+0.3 1.0+£0.3 0.7+0.3 2.0+£0.3
(10166) 3 mQ 0.4+0.2 2.85+0.5 10.1+£0.3 6.6+0.3 1.0£0.3 0.7£0.3 2.0£0.3
4 mQ 0.4+0.2 2.85+0.5 10.1+0.3 6.6+0.3 1.0+0.3 0.7£0.3 2.0£0.3
5mQ 0.4+0.2 2.85+0.5 10.1+£0.3 6.6+0.3 1.0+0.3 0.7£0.3 2.0+0.3

€ Part Number information
M SIRI/IP|F 4 0 2 6|/ A-2|/ L |0 O0-F |1  P| 2

Series Size TCR Resistance Tolerance Quantity
(5 digits) (4 digits) (1 digits) (4 digits) (1 digits) (3 digits)
1L00 =1 mQ
1L30 = 1.3 mQ
D:x0.5 %
A:x75 ppm/°C 2L00 =2 mQ 1o _
MSRPF 4026 Q:£50 ppm/°C 3L00 =3 mQ 5:; ; 1P2 = 1,200 pcs.
4L00 =4 mQ =

5L00 =5 mQ




MSRPF4026 series

@ Performance
Test Test Method Standards Typical Max.
. AEC-Q200 TEST 3
High Temperature 1000h@+170°C. unpowered MIL-STD-202 Method AR<*0.5% AR<%1.0%
Storage 108
AEC-Q200 TEST 16
Thermal Shock -55C,15min~ambient temperature ( 20s~+1557T, 15min,1000 cycles MIL-STD-202 Method AR<+0.2% AR<+0.5%
107
AEC-Q200 TEST 7
Bias Humidity +85C, 85%RH, powered no less than 10% rated power for 1000h MIL-STD-202 Method AR<+0.2% AR<+0.5%
103
. 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 5 )
Load Life +70°C refers to terminal temperature I:/I(!)Ié-STD»202 Method AR<*0.5% AR<£1.0%
Immerse in solvent for 3 min and wipe 10 times. AEC-Q200 TEST 12 Clear marking
Resistance to Solvent | Three cycles ofthree solvents. MIL-STD-202 Method No visible d )
Dry at ambient temperature after cleaning 215 0 visible damage
: . ’ AEC-Q200 TEST 13
. Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, o 5 oo
Wieetizles!] Sherek 3 times in each of six directions, on three different axes I\2/I:L3-STD—202 Msthod AR=E00R: MrE=02%
AEC-Q200 TEST 14
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of X Y Z MIL-STD-202 Method AR<*+0.05% AR<*+0.2%
204
) AEC-Q200 TEST 15
Resistance to Solder | 550°c constant temperature heating station for 10s MIL-STD-202 Method AR<*0.2% AR<+0.5%

Heat

210

AEC-Q200 TEST 18

No visible damage.

Solderability +245°C tin bath for 3s IEC 60115-1 4.17 95% minimum coverage
Refer to tested curve,
TCR +20°C and +120°C,+20°C Ref. ASC B M Max. value < +75ppm/°C(1mQ~2mQ)

IEC 60115-1 4.8

and £50ppm/°C (3mQ~5mQ)

AEC-Q200 TEST 21

. Lo 4010 40 EO

Substrate Bending 2mm. Duration: 60s. AEC-Q200-005 AR<*0.1% AR<%*0.5%

Short Time Overload 5x rated power, 5s IEC 60115-1 4.13 AR<*0.1% AR<*+0.5%

Low Temperature 5 0. —

Storage -55°C for 96h, unpowered IEC 60068-2-1 AR=0 AR<+0.1%
MIL-STD-202 Method

Moisture Resistance Apply T=24 h/cycle, zero power,method 7a and 7b are not required AR=0 AR<*0.2%

106

& Derating Curve

120 4— 155¢C

— T0°C

Rated Power %

20 |

-75 -50

170°C| —

-25 0 25 50 75 100 125 150 175
Terminal Temperature °C

€ Reflow Soldering Profile

275
<1205 man.

between +255°C and +260°C

N
~
w

=
w

150°C

Temperature (€ )

125

75|

25

<5

260°C Peak

<1255°C

220°C
- -
90~150s

= Cooling 6°C/s

60~120s - =

Min. 10s

Pre-heating max. 3°C/s

100 150 200 250 300

Time (s5)

Resistor Surface Temperature:
Pre-Heat: +150°C+190°C,60~120sec.
Reflow: Above +220°C,90~150sec.
Applicable Solder Composition: Sn-Ag-Cu

siojsisay Buisuag juaLiny Aojjy [oey

s8118S HSIN

72



Metal Alloy Current Sensing Resistors

MSR series

MSRPF4026 series

€ Construction & Marking

Resistive Alloy Laser Logo
SSM:Brand
F:Tolerance

1L00:Resistance

Electron Beam Welding Seam |
————l Copper Electrode

@ Tape Specification
Ko, .

Speocket Hole

Lol § SECTION:B-B
’ # ey .
i & | -1 SECTION:A-A
] 1
- [~ [T i o e
1 tn T
." l L3 e Wl
b A A
I t J +A i bul o
g _B_— '
Ks Canity B8

Unit:mm

mm) Value KO K1

1mQ | 7.0£0.1 10.5+0.1| 1.540.1 | 1.5£0.1 | 4.0+0.1 |12.0£0.1|2.00£0.1|1.7520.1| 11.5+0.1 | 24.0£0.3 | 4.2+0.1 | 0.4£0.05
1.3mQ | 7.0+0.1|10.5£0.1| 1.5£0.1 | 1.540.1 | 4.0+0.1 [12.0+0.1]2.00£0.1 1.75+0.1| 11.540.1 | 24.0+0.3 | 4.2+0.1 | 0.4+0.05
MSRPF| 4026 | 2mQ | 7.0+0.1 |10.5+0.1| 1.5+0.1 | 1.5£0.1 | 4.0+0.1 |12.0£0.1|2.00£0.1|1.7540.1| 11.5+0.1 | 24.0+0.3 | 3.5+0.1 | 0.4+0.05
4026 |(10166) 3o | 7.0+0.1 |10.5+0.1| 1.5+0.1 | 1.5+0.1 | 4.0+0.1 |12.0£0.1|2.00+0.1|1.75+0.1| 11.5+0.1 | 24.0+0.3 | 3.5+0.1 | 0.4+0.05
4mQ | 7.0£0.1 |10.5+0.1| 1.5£0.1 | 1.540.1 | 4.0+0.1 |12.0+0.1|2.00+0.1|1.75+0.1| 11.540.1 | 24.0+0.3 | 3.5+0.1 | 0.4+0.05
5mQ | 7.0£0.1|10.540.1| 1.5£0.1 | 1.5£0.1 | 4.0+0.1 |12.0£0.1|2.00+0.1|1.75+0.1| 11.5+0.1 | 24.0+£0.3 | 3.5+0.1 | 0.4+0.05

Series

Si(ze inch, Resistance

¥ Reel Specification

Label

Series

Size inch.
(mm)

MSRPF 4026 . .
4026 (10166) 1.5 Min. 13.0+0.5/-02 | 20.2 Min. 330+2 100£2




MSR series
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MSRSF3951 series

High-Precision Low-TCR Alloy Current Sensing Resistors
BEMSRSF3951 AEC-Q200 Compliant

Features

- 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.

Lead Halogen RoHS Applications

Q '.’ - Automotive Electronic

free free Complisnce - Precision Power Supply
- Instrumentation

- Medical Equipment

@ Electrical Specification

; Size inch. Resistance Max.Operating _ Operating TCR Thermal
Series (mm) Value L Current -~ Tempertature (20°CRef)  'orelance  pegistance
g 0.3 mQ 15W 220 A +05% 2.3 C/W
£  MSRSF ( 1309051‘3) 0.4 mQ 15W 190 A | -55C~170C | +25ppm/C|  +1% 32C/W | 1.200 pes.
g 0.8 mQ 10W 110 A +5 % 6.1 CT/W
E
=
=2
‘DlmenS|0ns Land Pattern
Resistor

MSR series

w Cumvent Condioctve Aras Lot Pattess hres

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

Size inch. Resistance

Series (mm) Value
3951 0.3mQ [10.0£0.3(13.0£0.5| 2.0+£0.3 | 1.7£0.2 | 0.5£0.2 | 8.6+0.1 |15.0£0.2| 2.7+0.2 | 1.2+0.2 | 2.8+0.2 |11.0£0.2
(10013) 0.4mQ [10.0£0.3(13.0£0.5| 2.0+0.3 | 1.3£0.2 | 0.5£0.2 | 8.6+0.1 |15.0£0.2| 2.7+0.2 | 1.2+0.2 | 2.8+0.2 |11.0£0.2
0.8 mQ 10.0£0.3|13.0+£0.5| 2.0+0.3 |0.65+0.2| 0.5+0.2 | 8.6+£0.1 |15.0+0.2| 2.7+0.2 | 1.2+0.2 | 2.8+0.2 |11.0£0.2

€ Part Number information

M

S R/|/S|F |3 /95 1 P-0 | L 3|0-F| |1 P| 2

Quantity
(3 digits)

Series Size TCR Resistance Tolerance
(5 digits) (4 digits) (1 digits) (4 digits) (1 digits)

0L30 = 0.3 mQ D:x0.5 %
MSRSF 3951 P:x25 ppm/°C 0L40 = 0.4 mQ F:x1 % 1P2 = 1,200 pcs.
0L80 = 0.8 mQ J:x5 %
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MSRSF3951

@ Performance
Test Test Method Standards Typical Max.
. AEC-Q200 TEST 3
High Temperature 1000h@+170°C. unpowered MIL-STD-202 Method AR<*0.5% AR<%1.0%
Storage 108
AEC-Q200 TEST 16
Thermal Shock -55C,15min~ambient temperature ( 20s~+1557T, 15min,1000 cycles MIL-STD-202 Method AR<+0.1% AR<+0.5%
107
AEC-Q200 TEST 7
Bias Humidity +85C, 85%RH, powered no less than 10% rated power for 1000h MIL-STD-202 Method AR<+0.2% AR<+0.5%
103
. 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 5 )
Load Life +70°C refers to terminal temperature I:/I(!)Ié-STD»202 Method AR<*0.5% AR<£1.0%
Immerse in solvent for 3 min and wipe 10 times. AEC-Q200 TEST 12 Clear marking
Resistance to Solvent | Three cycles ofthree solvents. MIL-STD-202 Method No visible d )
Dry at ambient temperature after cleaning 215 0 visible damage
: . ’ AEC-Q200 TEST 13
. Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, 54 NS
Wieetizles!] Sherek 3 times in each of six directions, on three different axes I\2/I:L3-STD—202 Msthod MRER0 % M=%
AEC-Q200 TEST 14
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of X Y Z MIL-STD-202 Method AR<*+0.1% AR<*+0.5%
204
) AEC-Q200 TEST 15
E:Z'tSta"Ce to Solder | 4 550°C tin bath for 10s MIL-STD-202 Method AR<+02% AR<+0.5%
210

AEC-Q200 TEST 18

No visible damage.

Solderability +245°C tin bath for 3s IEC 60115-1 4.17 95% minimum coverage
TCR +20°C and +120°C.+20°C Ref. .‘;E%%f?gffg 19 Within the nominal TCR
Substrate Bending 2mm. Duration: 60s. ﬁéggzggggg 21 AR<*0.1% AR<*0.5%
Short Time Overload 5x rated voltage, 5s IEC 60115-1 4.13 AR<%0.1% AR<+0.5%
;‘t’c‘:‘;;:emperat“re -85 for 96h, unpowered IEC 60068-2-1 AR<+0.1% AR<+0.5%
Moisture Resistance Apply T=24 h/cycle, zero power,method 7a and 7b are not required ':A(I)IESTD_ZOZ Method AR<*0.1% AR<*0.5%

& Derating Curve

120 A 4555“1:

80 |

Rated Power %

0
-75 -50

-25 0 25 50

75 100 125 150 175

Terminal Temperature °C

€ Reflow Soldering Profile

275

<1>20s max.
between +255°C and +260°C

[l
h
w

-
~
w

|~150°¢C

Temperature (C )

125 |

5207

25

260°C Peak

<1>255°C

- -
—| 90~150s

- Cooling 6‘C..-" s

Pre-heating max. 3°C/s

100 150 200 250 300
Time (s)

Resistor Surface Temperature:
Pre-Heat: +150C+190°C,60~120sec.
Reflow: Above +220C,90~150sec.
Applicable Solder Composition: Sn-Ag-Cu

siojsisay Buisuag juaLiny Aojjy [oey
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Metal Alloy Current Sensing Resistors

MSR series

77

MSRSF3951

€ Construction & Marking

Electron Beam Welding Seam

LaserLogo

SSM:Brand
F:Tolerance
4L00:Resistance

<
s

Resw/’l “\_CopperElectrode

@ Tape Specification

Sprocket Hole
- Ko T
- -
] - L /s
'ui \ } 1 ’
\ _ Ah
." i — |
= { ! o A
i T - iy @
i
sl
. | ! 1 -
1 ! i
o ki -8 &
8 - Cavity -0

Size inch, Resistance

Series

(mm) Value

3951 0.3mQ [10.5+0.2|13.4£0.2| 1.5£0.1 | 1.5£0.1 | 4.0%£0.1 |16.0£0.1|2.00£0.1|1.75£0.1| 11.5£0.1 | 24.0£0.3 | 2.7+0.1 | 0.4+0.05
MSRSF (10013) 04 mQ |10.5+0.2|13.4%£0.2| 1.5£0.1 | 1.5£0.1 | 4.0£0.1 |16.0£0.1|2.00£0.1|1.75%£0.1| 11.5£0.1 | 24.0£0.3 | 2.7+0.1 | 0.4£0.05
0.8mQ |10.5+0.2|13.4%£0.2| 1.5£0.1 | 1.5+0.1 | 4.0£0.1 |16.0£0.1|2.00+0.1|1.75%£0.1| 11.5£0.1 | 24.0£0.3 | 2.7+0.1 | 0.4£0.05

¥ Reel Specification

2E

. Label

Unit:mm

Size inch.
(mm) i

MSRSF 3951 : ;
(10013) 1.5 Min. 13.0+0.5/-02 | 20.2 Min. 330£2 100£2
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Power choke coils

Power choke coils

Small power choke coils

5102 80y Jamog

80
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Power choke coils

HPCMB series

Features

- 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.

Power choke coils

PCMB series

81

Applications
- PCs, servers, power sources, mobile devices, flat screen TVs etc.
Lead Halogen RoHS
e
free free Compliance

@ Part numbering system

PCMB 13** - *** M N(S,T) .
—_— Material : refer to the table
Series code ‘ for electrical characteristics

Inductance tolerance : M=+20%

Size : (063T=6.6X7.3X3.0mm, 104T=10x11.5X4.0mm,

133E=12.6x13.8x3.5mm, 135T=12.6X13.8X5.0mm) Inductance value

(R56=0.56uH, R68=0.68uH)

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.

&Dimensions, ®Equivalent circuits
Electrical characteristics

L

fap [

p—



SEMsuUsumu

Small power choke coils

HPCMB series, PS series

Features

- Low DCR and large current for small sizes
- High efficiency and low loss

Applications

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

Lead/ Hat)gen RoHS
free free Compliance

@Part numbering system

PS 031* - *** (S)

Material : refer to the table
Series code ‘ for electrical characteristics

Resistance tolerance : M=+20%

Size : B(2.9mmx2.9mmx1.2mm), T(2.9mmX2.9mmX1.0mm)

Inductance value

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.

& Dimensions, Electrical characteristics

lea JT7T

5102 80y Jamog

se118sSd ‘selles gWod
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High frequency surface mount components

High frequency chip resistors
RFD series %New series

High Precision Chip Attenuators (Up to 55GHz)
ATS-FD series %New series

High Precision Chip Attenuaters (Up to 30GHz)

ATFseries % New series

High Precision Chip Attenuators
PAT series

High Precision Chip Attenuators
(W type)
PAT series, W type

Thermo-variable chip attenuators
PV series

Power Splitters
PS series

High power chip terminators
PCS series

Super High power chip terminators
HPT series

SEMsuUsumu
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High Frequency Chip Resistors

BRFD series

V] Features
|

- 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

Applications
Lead Halogen RoHS
") - Low noise high frequency transmission and reception circuit
free free cqm:,iance - High frequency termination circuit

- High frequency attenuation circuit
@ Part numbering system

RFD 0603 P = 570R70 = Q = T1 Packaging quantity:

Series code T5(5,000pcs), T1(1,000pcs)
Size:0603 Resistance tolerance D : +0.5%
TCR P:+25ppm Resistance values : 50Q, 75Q, 100Q

@ Electrical Specification

Type RFDOG60
Impedance 50Q, 75Q, 100Q
Operating frequency DC~67GHz
rated power 50mW
Rated operating .
temperature 70C
Operating temperature -40C~+125C
1,000pcs/reel(T1)
Packaging quantity 5,000pcs/reel(T5)
10,000pcs./reel (T10)

& Dimensions

High frequency surface mount components

RFD series
-1
4

Type Size

(mm) (inch)

RFD0603 0201 | 0.60+0.05 | 0.30+0.05 | 0.22+0.05 | 0.24+0.05 |0.14£0.05

(unit : mm)

85



¥ Recommended land patterns(soldering footprints)

— RFDO603

0.26 0.14

0.24

@ Derating Curve

100

7

N\

50

Ratio to rated power (%)

N

-40 0 50 70 100 125 155
Ambient temperature (C)

@ High frequency characteristics

2.00

o
5 1.00

1.80
1.607
1.407
I'ZO‘M—*\/\/\/\/
0.807
0.607
0.407
0.207

RFDOB03P-50R0-D

)

00 10.00 20.00 30.00 40.00 50.00 60.00
Freq [GHz]

70.00

SEMsuUsumu
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High Precision chip attenuators (Up to 55GHz)
BATS-FD series

Features

- 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.

Applications
Lead Halogen RoHS
\J ") - Wireless communication devices and base stations
free free Com.pliance - Wireless communication modules

@ Part numbering system

ATS 2012 -10DB-FD-T1

Packing quantity :

Series Code T1(1,000pcs) , TO5(500pcs)
Face down mounting
Size : 1005, 2012 Attenuation

@ Electrical Specification

Type A 00 D A 0 D
Attenuation 0dB 1~10dB 0dB 1~8dB 9~10dB
Circuit Type Thru Pi(m) Thru Pi(m) Dual Pi ( Dual m)
Equivalent circuits ® @ ® @ ®
Attenuation tolerance +0.75(DC ~ 25GHz).+£1.25dB(25 ~ 40GHz) .£2.50dB(40 ~ 55GHz)
VSWR =1.40(DC ~ 25GHz).=1.60(25 ~ 40GHz).=1.80(40 ~ 55GHz)
Impedance 500Q
Operating frequency DC~55GHz DC~55GHz
‘é Rated power 32mW 100mW
£ Feodorming
E Operating temperature -40C~+125C
:3; 500pcs/reel(TO5)
§  Packaging quantity 1,000pcs/reel (T1)

(2]
2
- 4 Equivalent Circuit and pin arrangement
[T
%)
[
= Equivalent Circuit Pin arrangement (bottom side)
30— 0 3 3 3 ATS1005-FD ATS2012-FD
lTo—02 1 2
30— 3 3
®
®
3 3
1 2 . ) . .
1 ! Input pin 1 ! Input pin
3 2 I Output pin 2 ! Output pin
s 3 :GND 3 : GND
®
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& Dimensions

—— ATS1005-FD

ks

EEMsysumu

ATS2012-FD

e

0402 | 1.00%£0.10 | 0.50%+0.10

0.3240.05 | 0.44+0.05 | 257005 | 0.20+0.05 | 0.15+0.05

0805 |2.00%+0.20 | 1.25+0.20

0.22+0.05 | 0.35+0.10 | 0.25%0.10 — —

(unit : mm)
*1: Applies to ATS1005-01DB-FD

€®Recommended land patterns(soldering footprints)

— ATS1005-FD

1 |
g I

IC

| >
-
V)

>
-
o

=

ATS2012-FD
AFLRL
>
m m

i

O
B

@ Derating Curve

(unit : mm)

Ambient temperature (C)

2 e

_ 100

[} 1

\

3 N\

s Y

s N\

o i \

T 0 H

T -40 0 50 70 100125 155

sel8s g4-S1vV
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@ High frequency characteristics

ATS1005-0DB-FD_ATT|
3.00

2.007%

-
(=3
o

-1.00

Attenuation[dB]
o
(=]
o

-2.00

~3.007

00 10.00 20.00 30.00 40.00 50.00 60.00
Freq [GHz)

ATS$1005-1DB-FD_ATT|

1.007

0.00

Attenuation[dB]
[
(=] (=]
o o

-3.00

~4.007

508 00 10.00 20.00 30.00 40.00 50.00 60.00
Freq [GHz)

ATS1005-3DB-FD_ATT/
0.00

-1.007

uation[dB]
(=) (=]
(=] o

tten
&
(=]
o

-5.00

~6.007

798 00 10.00 20.00 30.00 40.00 50.00 60.00
Freq [GHz)

-2.00

-3.00

-4.00

' i
)
o o
e o

High frequency surface mount components

-7.00

Attenuation[dB]

-8.00

-9.00

-1 0,0% T T T T T
.00 10.00 20.00 30.00 40.00 50.00 €0.00

Freq [GHZ]

ATS-FD series

-6.00 _
ATS1005-10DB-FD_ATT]

-7.00

! '
an
e o
S 0

-10.00

-11.00

Attenuation[dB]

-12.00

-13.00

-14‘[;% T T T T T
.00 10.00 20.00 30.00 40.00 50.00 €0.00

Freq [GHz]
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2.00
1.907
1.801
1.707
1.607
%1.50“
1.401
1.301
1.207
1.107

ATS1005-0DB-FD_VSWR|

1.03.00

10.00 20.00 30.00 40.00 50.00
Freq [GHz]

2.00
1.907
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@ High frequency characteristics
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High Precision Chip Attenuaters (up to 30GHz)
BATF Series

Features

- 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)

Applications
Lead Halogen RoHS
\J ") - Wireless communication devices and base stations
free free cqm:,iance - Wireless communication modules

@ Part numbering system

ATF 1005 - 50RO -03DB-T1

Series Code ‘ ‘
Attenuation: 00dB - 10dB (2digit)

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

Size : ATF1005

High frequency surface mount components

ATF series

N

Impedance
@ Electrical Specification
Type A 00
Attnuation 0dB 01 ~03dB 04 ~07dB 08~ 10dB
CircuitType Thru Pi(m) Pi(m) Pi(rm)
Equivalent circuits 0 ® ® ®
+0.3dB(0 ~ 10GHz), +0.5dB(0 ~ 10GHz), +0.7dB(0 ~ 10GHz),
Attenuation tolerance +0.7dB(10 ~ 20GHz), +0.7dB(10 ~ 20GHz), +1.3dB(10 ~ 20GHz),
+1.0dB(20 ~ 30GHz) +1.0dB(20 ~ 30GHz) +2.0dB(20 ~ 30GHz)
=1.3(0 ~ 10GHz), =1.3(0 ~ 10GHz), =1.3(0 ~ 10GHz),
V 8§ W R =1.4(10 ~ 20GHz), =1.4(10 ~ 20GHz), =1.4(10 ~ 20GHz),
=1.5(20 ~ 30GHz) =1.5(20 ~ 30GHz) =1.5(20 ~ 30GHz)
Impedance 50Q
Operating Frequency DC ~ 30GHz
Rated power 32mw
Rated operating
temperature 70T
Operating temperature -40C~ +125C
Packaging quantity 500pcs/reel (TO5) 1,000pcs/reel (T1)

&®Equivalent Circuit and arrangement

— Equivalent circuit

lTo——02

30— 03
@

— Pin arrangement (bottom side)
1 2

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

€¥Dimensions

e I e

<>
o

ATF1005, 0402

1.00£0.10 | 0.50£0.10|0.32+0.05 | 0.12+0.07 | 0.25+0.07

(unit : mm)



@ Recommended land patterns(soldering footprints)

v
A

- I I
v

ml Wb W]‘

&Derating Curve

SEMsusumu

100

\

N

N\

. \

\

Raito to rated power (%)

0 !
v -40 0 50 70 100125 155
Ambient temperature (C)
ATF1005 0.12 0.20 0.25 0.44
(unit : mm)
®High frequency characteristics
4.00 2.00
3.001 ATF1005-50R0-0008_ATT| 1.901
1.807
2.007
= 1,701 ATF1005-50R0-00DB_VSWR|
g 1.007 1607
5 g
B 0.00 g 1.50
gvim. 1.401
1301
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1.20]
-3.00 it
-4,08 108
00 500 1000 1500 2000 2500 30.00 3500  40.00 00 500 1000 1500 2000 2500 3000 3500 4000
Freq [GHz] Freq [GHz]
1.00 2.00
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1.807
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— 1.701
8 -2.007 1607
5 g
" -3.00 1.501
-]
£ 100
< 1.307
-5.00
1.20]
-6.00 it
-7.09 1.00' =
00 500 1000 1500 2000 2500 30.00 3500  40.00 00 500 1000 1500 2000 2500 3000 3500 4000 =
Freq [GHz] Freq [GHz] 2
-2.00 2.00 E,'
.3.00]  ATF1005-50R0.0608 ATT| 1.50] ATFI0SS0R0.0500 VovR g
4.00 1.807 ,_g-;
e I 1.701 E
=
g s e :
5 g
2 -6.00 1.501
E 1.401 2
g -7.00 / -
1301 o
-8.00 ]
1.20] =
(o]
-9.00 1.101 @
-10. 1.u3
“000 500 1000 1500 2000 2500 3000 3500 4000 00 500 1000 1500 2000 2500 3000 3500 40.00
Freq [GHz] Freq [GHz]
-6.00 2.00
-7.00 1,907 ATF1005-50R0-10DB_VSWR|
ATF1005-50R0-10DB_ATT ] : A
~1005-50R0-10DB_ATT | 1.80
-8.00
— 1.701
% 800 o 1607
= 3 = 4
§-10.00 g 150
g-u.no 1.401
1301
-12.00
1.20]
-13.00 it
-14.u!6 1.
00 500 1000 1500 2000 2500 3000 3500 40.00 “000 500 1000 1500 2000 2500 30.00 3500 4000
Freq [GHz] Freq [GHz]
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High frequency surface mount components

PAT series

93

High Precision Chip Attenuators

HBPAT series

Features

Applications

Lead Ha{)gen RoHS
 ©
free free Compliance

- Cell phone base stations
- Wireless communication modules

- Wide band measurement instrumentation

@ Part numbering system

PAT 1632-C-3dB-T1

- 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.

Series code ‘

Size PAT0510S,PAT0816

PAT1220,PAT1632,PAT3042S

Packing quantity:

T=Tape (T10/T1/T2/T5), B=Bulk

Attenuation : 2 digit

Impedance: C=50Q D=75Q

@ Electrical Specification

Type PAT0510S PAT0816 PAT1220 PAT1632 PAT3042S
0~3dB | 4~7dB | 8~10dB | 0~3dB | 4~7dB | 8~10dB | 0~ 10dB | 0~ 10dB 0~ 10dB
Attenuation 16dB 16,20dB
(1dB step) | (1dB step) | (1dB step) | (1dB step) | (1dB step) | (1dB step) | (1dB step) | (1dB step) (1dB step)
Attenuation tolerance +0.3dB +0.5dB +0.7dB +0.3dB +0.5dB +0.7dB +0.3dB +0.3dB +0.5dB +0.3dB +0.5dB
Impedance 50Q(C) 50Q(C) 50Q(C) 50Q(C), 75Q(D)
<1.3(~6GHz), <1.2(500Q),
VSWR <1.3 <1.3 <1.3
<1.5(6 ~ 10GHz) <1.3(75Q)
. 50Q: DC ~ 3GHz
Operating frequency DC ~ 10GHz DC ~ 10GHz DC ~ 3GHz 750 DC ~ 2GHz
Rated power 32mWw 64mW 100mwW 125mW 250mW
Rated operatin °
tempcg::-atureg 70C
Operating temperature —55C~+125C
100pcs/Bag (B) 50pcs/Bag (B)
Packaging quantity 10,000pcs/reel (T10) 1,000pcs/reel (T1) 1,000pcs/reel (T1)
5,000pcs/reel (T5) 2,000pcs/reel (T2)
€ Equivalent Circuit and pin arrangement
— Eaquivalent circuit — Top side
1 PATO816 2 1 PAT1632 2
PAT0510S

L
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& Dimensions

— PATO510S —— — PATO816

— PAT1220

Side

— PAT1632 — PAT3042S

(unit : mm)

0603 |1.60%+0.10{0.80£0.10/0.40£0.10|0.50%+0.15|0.50+0.10|0.25+0.10|0.15£0.10/0.20£0.10 -

0805 |2.00+0.10|1.25£0.10|0.40%£0.10|0.50+0.20|0.60%£0.20|0.40+0.20|0.40£0.20|0.35+0.20| < 0.25

1206 |3.20%+0.20|1.60%0.20/0.40£0.10|1.00+0.25|1.00%£0.25|0.55+0.25|0.40+0.25|0.40+0.20 -
(unit : mm)

3.10%£0.20

4.20%0.20 | 3.00+0.20 | 0.80%+0.15 | 0.80£0.20 | 0.50£0.20

$8118S |Vd

1612 4.20+0.20 | 3.00%+0.20 | 0.80+0.15 | 0.80£0.20 | 0.30+0.20 | 3.50+0.20

0.95+0.20

0.95%+0.20 | 0.95+0.20

1.05%+0.20

0.80%+0.20

0.95+0.20

0.55+0.20 | 0.60%+0.20 | 1.55+0.20 | 0.55+0.20 | 0.60£0.20 | 1.55+0.20
(unit : mm)
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High Precision Chip Attenuators

B PAT series

€ Recommended land patterns(soldering footprints)

PAT05105S PAT0816 PAT1220 PAT3042S
PAT1632
W1 Wb W1
1 b L1 1 W 1

Size Lb
PAT0510S | 0.30 0.20 0.35 0.37
PAT0816 | 0.40 0.30 0.60 0.50
PAT1220 | 0.70 0.50 0.80 0.70
PAT1632 | 0.0 0.65 120 1.00
PATSONZS | 110 0.90 120 2.90
PATRONZS | 100 1.10 1.00 3.30
(unit : mm)

€@ Benefits of PAT series

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:

1) Three precision resistors are integrated as an attenuator. Therefore, precision attenuation can be easily achieved with this attenuator.
2) Because 3 elements are integrated in a small area, parasitic capacitance and inductance are minimized and desired attenuation can be easily attained.

£ 3) One attenuator can replace 3 discrete resistors, which contributes miniaturizing the circuit and makes the circuit more reliable
E ; Attenuation circuit
E [ PAT Series [~ (used 3 chip Resistors)
=
E — Signal Line
=
~ i |
£ GND
.=E=’
(2]
© Signal Line GND
©
(]
-
<
o
& Derating Curve
S
5 100
2
o
a
3 o \
© \
e
N
a 0 I I I I I
o -55 0 50 70 100125 155

Ambient temperature (C)
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@ High frequency characteristics

PAT0816 3dB attenuation

PATO816 3dB VSWR
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High Precision Chip Attenuators

BPAT Series W type

Features

- 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

Lead Ha{:gen RoHS Applications
@ © "
A free Compiisice - Attenuator for coaxial lines/circuit

- Attenuator for measuring instrumentation

@ Part numbering system

PAT 3042-C-3dB-A-T1

Series code ‘

Size : PAT3042,PAT4556,PAT3060H

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

Attenuation tolerance (PAT3042/4556)

Impedance: C=50Q

Attenuation

@ Electrical Specification

Attenuation tolerance

Type PAT3042 PAT4556 PAT3060H
Attenuuation’ Rank DC~ 2GHz 2 ~5GHz 5~ 10GHz
Atienuation 0-10(1dB step), | 0-10(1dB step), 1.2.3.56.10dB
16.20dB 13.16.200B 0~10dB A +0.1dB +0.2dB +0.4dB
Attenuation tolerance Refer table1 +0.5dB 0~10dB B +0.2dB +0.3dB +0.5dB
Impedance 50Q(C) 50Q(C) 50Q(C) 16,20dB 5 0uB 0.50B 05uB
(13dB) ** - - -
<1.1(DC-2GHz)
VSWR <1.2
<1.2(2-5GHz), <1.3(5-10GHz) * : Applicable products: PAT3042 and PAT4556
**: Applicable product is only PAT4556
£ Operating frequency DC ~ 10GHz DC ~ 6GHz
E Rated power 250mwW 500mwW 5W
g Rated operatin o
S tempgratureg 70C
£
g‘_ Operating temperature —55C~+125TC
g 50pcs/bag (B)
= 100pcs/bag (B
E= Packaging quantity | 1,000pcs/reel (T1) 50pcs/bag (B) P g(®)
2,000pcs/reel (T2) 1,000pcs/reel (T1) |1,000pcs/reel (T1)

2 . o .
2 € Equivalent Circuit and pin arrangement
E — Eauivalent circuit ————— — Top side
P
30 3 PAT3042 PAT4556 PAT3060H
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& Dimensions

— PAT3042

_Top

W1
W3

W3
w1

L1 L2 L1
E -

— PAT4556

— PAT3060H

Top

w3

PAT3042

4.2+0.20

SUSUMU

PAT4556

5.60+0.20

PAT3060H

6.00+0.20

3.00£0.20

4.50%+0.20 0.70%+0.15
0.80%0.15 0.80+0.15
0.60£0.10 0.45+0.10

0.64%+0.10 1.3+0.10 0.50%+0.10
0.60+0.10

(unit : mm) (unit : mm)

3.0+0.20
0.8+0.15
0.40+0.15 0.30+0.15 0.40+0.15
0.66+0.10 0.66+0.10 0.90+0.10
0.77+0.10 0.85+0.10 0.65+0.10
- 1.90%£0.20 1.90%£0.20 1.75%+0.20 1.60%0.20 1.15+0.20
4.20+0.20 0.30£0.20 0.30£0.20 0.60£0.20 0.90+0.20 1.80+0.20
(unit : mm)

€ Recommended land patterns(soldering footprints)

— PAT3060H

Glass epoxy t=0.6mm

PCB material Pattern A size

1.07mm

Teflon t=0.6mm

1.52mm

- Refer to the information on the next page on how to use PAT3042/PAT 4556

adA}y M seles 1vd
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High Precision Chip Attenuators

BPAT Series W type

@ High frequency characteristics (measured value)

PAT3060H 6dB VSWR

VSWR

0 0.5 1.0 1.5 2.0 25 3.0
frequency (GHz)

Measured samples : 5pcs

€ 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.)

@ Derating Curve

S :

5 100

2 \

o 1

Q 1

3 N\

s N

° : \
g o :

-55 0 50 70 100125 155
Ambient temperature(C)

attenuation

PAT3060H 6dB attenuation

0 05 10 15 20 25 30
frequency (GHz)

Measured samples : 5pcs

This attenuator chip is designed to
match coaxial connectors’ shape

N

Coaxial type attenuator

ATTEMUATOR [
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Thermo-variable Chip Attenuators

B P*V Series

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.

Applications
Lead Halogen RoHS
3 ") - Cell phone base station
-
free free Complisnce - Wireless remote controller

#Except for Chinese RoHS

@ Part numbering system

PXV 1220S - 6dB N1 -1 _ .
e Packing quantity:
Series code ‘ T=Tape(T02, T1), B=Bulk

Sensitive characteristic: N1~N9

Size : PXV1220S, PBV1632S
PAV3137S Attenuation : 2 digit

@ Electrical Specification

Type PXV1220S PBV1632S PAV3137S
Attenuation 1 ~10dB (1dB Step) 1~10dB, 16dB (1dB Step) 1 ~10dB (1dB Step)
Attenuation tolerance +0.5dB (@25°C, no load)
Impedance 50Q
VSWR <1.3
Termo|Sensitive N1 ~N9 (1db ~ 3dB) N1~ N9 (1db ~ 3dB) N1 ~ N9 (1db ~ 3dB)
characterristic N1~ N8 (4db ~ 10dB) N1~ N8 (4db ~ 16dB) N1~ N8 (4db ~ 10dB)
‘g Operating frequency DC ~ 3GHz DC ~ 6GHz
g Rated power 63mW ‘ 100mW 2W
E Operating temperature —40C~+100C —40C~+125T
‘:T Packaging quantity | 100pcs/bag(B) 200pcs/reel (T02) 1000pcs/reel (T1)‘ 20pcs/bag (B) 1,000pcs/reel (T1)

¢ <4pEquivalent Circuit and pin arrangement
>
o — Equivalent circuit ————— — Top side
PXV1220S PBV1632S PAV31375

1 2
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& Dimensions

— PXV1220S — PBV1632S — PAV3137S

Bottom b

W2

w3

Type Size L W t b w2 w3
(inch)

PXV1220S 0805 2.00£0.20| 1.25+0.20| 1.1max | 0.65%£0.20| 0.38%£0.20 | 0.25%+0.35

PBV1632S 1206 3.20+0.20 | 1.60+0.20| 1.5max | 1.00£0.20 = 0.40%0.35

PAV3137S 1512 3.70£0.20| 3.10+0.20| 1.5max | 1.00£0.20| 1.50£0.20 | 0.85%+0.20

(unit : mm)

€ Recommended land patterns(soldering footprints)

Type

PXV1220S 0.70 0.70 0.50 0.80 0.70

PBV1632S 0.80 0.80 0.70 1.20 1.00

PAV3137S 1.55 1.15 0.60 1.25 1.50

(unit : mm)
@ Derating Curve 5
O PXV1220S, PBV1632S O PAV3137S g

~ ~~ 3
S . 5 | g
5 100 ' 5 100 ; £
: \ : I\
g : 2 : :
3 A\ g LN\
g %0 T\ v - 3
2 U 2 ' A ®
e | Q | \ g
T 0 ; T 0 ' o
- 40 0 50 70 100 125 155 < 40 0 50 70 100 125 155

Ambient temperature (C) Ambient temperature (C)
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Thermo-variable Chip Attenuators

B P*V Series

€ Attenuation amount temperature characteristic

PXV1220S-3dB attenuation characteristic

5.00
450 =
N — N1
o 400 AN
S ] \ N2
= o= — N3
c 350 +=—— <1
o T
= —t = N4
5 S
3 300 /= = - — N5
£ 250 = =
® Ny — w7
200 %- — 8
150 —No
-40C -20C 0C 20C 40C 60C 80C 100C
Temparature (C)
PXV1220S-3dB-N*
Temparature N1 N2 N3 N4 N5 N6 \irg N8 N9
-40 ~ +25C -0.0243 -0.0146 -0.0105 -0.00693 -0.00433 -0.0035 -0.00273 -0.0018 -0.00117
+25~+100C -0.0158 -0.0145 -0.0133 -0.0117 -0.00963 -0.00867 -0.00754 -0.00578 -0.00423
-40 ~+100C -0.0197 -0.0145 -0.012 -0.00949 -0.00717 -0.00627 -0.0053 -0.00393 -0.00281
Temp. characteristic tolerance max £10% max £15%
(unit : dB/C)
PXV1220S-6dB attenuation characteristic
175
155
o 135 — N1
Z
g 115 — N2
= 95 NS
2 — N4
5] 7.5 - N5
5 55 — N6
a5 — N7
' — N8
1.5
-40C -20C 0C 20C 40C 60C 80C 100C
Temparature (C)
PXV1220S-6dB-N*
Temparature N1 N2 N3 N4 N5 N6 N7 N8
-40 ~+25TC -0.145 -0.0725 -0.0388 -0.0213 -0.0166 -0.0125 -0.00794 -0.00504
+25~+100C -0.037 -0.0351 -0.0323 -0.0282 -0.0261 -0.0235 -0.0191 -0.0148
-40 ~+100C -0.0873 -0.0525 -0.0353 -0.025 -0.0217 -0.0184 -0.0139 -0.0102
Temp. characteristic tolerance max =10% max £15%
(unit : dB/C)
PXV1220S-10dB attenuation characteristic
155 "“\
. 135 AN
% ‘-—-,.___\Q\ — N
< 115 == ___"___“”: N2
= == — N3
9.5
> o —— — N4
c — ——
g 75 ‘:"N:‘\-:-L\"""H — N5
@ : \""-,. ]
~. — N6
\\\_\H‘
55 = — W
— N8
35
-40C -20C 0C 20C 40C 60C 80C 100C
Temparature (C)
PXV1220S-10dB-N*
Temparature N1 N2 N3 N4 N5 N6 N7 N8
-40 ~ +25TC -0.0908 -0.0643 -0.0449 -0.0264 -0.0161 -0.0107 -0.00716 -0.00475
+25~+100C -0.0601 -0.0568 -0.0525 -0.0447 -0.0362 -0.0292 -0.0227 -0.0169
-40 ~+100C -0.0743 -0.0603 -0.049 -0.0362 -0.0269 -0.0206 -0.0155 -0.0118
Temp. characteristic tolerance max £10% max £15%

(unit : dB/C)



SEMsuUsumu

@ High frequency characteristics (measured value)

PXV1220S 3dB-N3 VSWR PXV 12208 attenuation

T e e e e g

VSWR

attenuation (dB)

Y =5 SN0 ) ST S SIS
0 09 18 3 0 0.9 18 3

frequency (GHz)

frequency (GHz)

PBV1632 VSWR at 25T PBV 1632 attenuation at 25C

1.3 0
1
1.25 5
12 g S

o 2db-N 1 e 2db-N1

2115 e 2 5 e

> — 5dB-N3 3 & __ 5dB-N3

11 8dB-N4 £ 7 —_ 8dB-N4
1.05 8
e 9
1 ___‘——ﬁ—-—'—"_E -

0 1 2 3 0 1 2 3

frequency (GHz) frequency (GHz)

@ 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.

ﬂ Amplifier circuit with temperature compensation function ’*

Thermo-variable Chip Attenuator GaAs Amplifier

Input Output

o—

sjuauodwioy junow anpns Aduanbayy ybiy

—
34
—— Amplifier gain

30 Output

so119s A.d

gain (dB)

9.
<

s 1 1 1
0 ‘20 0 '75

__‘_—________.. Attenuator gain
-4

temparature(C)
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Power Splitters
B PS Series

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.

Applications

Lead Halogen RoHS
s ") - Communication devices
-
free free Complisnce - Wide band measuring instrumentation

@ Part numbering system

PS 1608 G T2-R50-T1
T=Tape(T1) B=Bulk

Series code

Size : PS1608,PS2012
PS3216,PS5025 Impedance : 50Q

G : General Number of Output terminals

PS 1005 T2-R50-FD-T1

. Packing quantity:

Series code ‘ T=Tape (T1/T5), B=Bulk

Size : PS1005 No GND, Need Face down mounting
Number of Output terminals Impedance : 50Q

@ Electrical Specification

Type PS1005 1 PS1608G PS2012G PS3216G PS5025G
Operating frequency DC - 20GHz DC - 20GHz DC - 17.5GHz DC - 15GHz DC - 10GHz
Rated power 100mwW 100mwW 125mW 250mwW 500mwW
6dB+0.5dB < 10GHz < 7.5GHz

© Insersion Loss
E 6dB=1.0dB < 20GHz ‘ <17.5GHz ‘ <15GHz <10GHz
g Distribution Deviation < 0.3dB (Max freuency)
g <13 < 10GHz < 7.5GHz
g VSWR
< <15 < 20GHz | <175GHz | <15GHz <10GHz
g’_ Operating temperature -40C ~ +125C
5 50pcs/bag(B)

. . 50pcs/bag(B)

Packaging quantity 1,000pcs/reel(T1) 1,000pcs/reel(T1)
0 1,000pcs/reel(T1)
o 5,000pcs/reel(T5)
(0]
£ %1 The PS1005 series has no ground plane.
o
& Equivalent Circuit and pin arrangement
— Equivalent circuit — Top side
PS1005 PS1608G, PS2012G PS3216G, PS5025G

1 1 1

2 3 2 3 2 3
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€ Dimensions
— PS1005
PR W -
L

— PS1608G PS2012G

h2 —,

7

a

]

a
e
I T T |

— PS3216G PS5025G
w
25|

h2 o|j— h2 |l |

B : Non-Plated area min (0.1 )2

SEMsusumu

Type G2 W
PS1005 | 0402 |1.00+0.10|0.50%0.10|0.40+0.10| 0.30%0.10|0.40£0.10|0.35£0.10|0.30£0.10 - - - 0.20%0.10 — —
PS1608G| 0603 [1.60+0.10/080+0.10/ —  |0.40+0.10|0.45+0.100.35+0.10|0.35+0.10|0.800.10 |0.400.10 | 0.80+0.10| 0.25+0.15|0.10+0/-005 (0.15)
PS2012G| 0805 [2.00+0.10|1.25+0.10] —  |0.40+0.10|0.45+0.150.35+0.15(0.35+0.15 |1.30+0.20 |0.35+0.10 | 1.000.10| 0.25+0.150.10+0.05| (0.15)
PS3216G| 1206 [320+0.10|1.60+£0.10] —  |0.40+0.10|0.35+0.100.40+0.15|0.45+0.15 |1.05+0.20 |1.075+0.10| 1.60+0.20| 0.25+0.15| 0.20+0.05| (0.15)
PS5025G| 2010 5.00+0.10|2.50+0.10] —  |0.80+0.20|0.50+0.20|0.7540.20|0.85+0.20 |1.70+0.40 | 1.65+0.20 | 2.50+0.20| 0.30+0.150.25+0.15| (0.15)
(unit : mm)

€ Recommended land patterns (soldering footprints)

— PS1005

— PS1608G

— PS2012G

0.475 0.30.45 0.3 0.475
I fesle ool
I L S i o

0.6750.3 0.45 0,30.675
st pe—jek—

0.4
03 02 .m 02
0.15 ! j 0.2
0.50 I 0.2 0.2 0.25
0.3 8:% i 1 Ground 0.35
PL e ||
3 0.35 0.2 oor g:%%_
K70 k—skoleskesk—,
0.350.2 0.20.35
0.15
* . H‘—)
Face down mounting 035 0.9 O‘.359
— PS3216G — PS5025G
1.325 0.30.350.3 1.325 215 030503 2.15
ke fotesiete : fe stefestote >
0.2 N Ground
93 - . 03 02 | 1
025 0.3
07 19
8:%5 L - . | Ground 0.3
& GE QT -
02 e
et felot—s fe—siol—s
0.7750304 04030775 124 03075 07502 1.24
Foms *Tors : A : :
1.075 1.05  1.075 18775 1645 = 18775
@ Derating Curve
g :
o 100 \
g N\
— 1
: \
S 50 1 N
T ! \
8 !
© 1
o 0 . \
-40 0 50 70 100 125 155

Ambient tempareture (C)

sjuauodwo junow 8x04ins ruanbayy ybiy
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Lead Halogen RoHS
&)
free free Compliance

@ Part numbering system

High Power Chip Terminators

B PCS Series

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.

Applications

* Wireless base station and Wireless communication devices

* High frequency power supply

PCS 2012-50-T1

Packing quantity:

Series code T=Tape (T1/T5), B=Bulk
Size : 1005,1608,2012,3216,5025,6432 Impedance
@ Electrical Specification
= eries (A = bstrate
Type P 00 608 = 0 P 6 = 0 = 64
Rated Power 00 00 0
DC ~ 3GHz 1.2 1.2 1.2 1.2 1.3 1.2
3.1~5GHz 1.2 1.2 1.3 1.3 1.4 1.5
VSWR 5.1~7.5GHz 1.3 1.3 1.3 1.4 1.5 -
7.6~10GHz 1.3 1.3 1.4 15 - =
10.1~12.5GHz 1.4 1.4 1.5 — — —
12.6~15GHz 1.5 1.5 — — — —
Operating temperature -55C~ +125T
Rated operating temperature +70TC
Packaging quantity 100pcs/bag (B) 1000pcs/reel (T1) 5000pcs/reel (T5)
# Dimension, Equivalent Circuit and pin arrangement
Equivalent circuit — PCS1005 PCS1608 ——— ~PCS2012 PCS3216 PCS5025 - —~ PCS6432
N GND Side | ¢ | [P L side [t [ L Side | ) 1P L
=== | 1=
w w w
IN GND IN GND IN GND
Bottom Bottom Bottom
e L1 g EILE L1 s EE L1
Type Size(inch) L W t L1 L2 L3
PCS1005 0402 1.00£0.10 | 0.50+0.10 | 0.30%£0.10 | 0.65*0.10 | 0.20+0.10 | 0.15%0.10
PCS1608 0603 1.60£0.15 | 0.80+£0.15 | 0.40£0.10 | 1.10x0.15 | 0.30%£0.15 | 0.20£0.15
PCS2012 0805 2.00+£0.15 | 1.25%0.15 | 0.40£0.10 | 1.50+0.15 | 0.30%£0.15 | 0.20£0.15
PCS3216 1206 3.20£0.20 | 1.60+0.20 | 0.40£0.10 | 2.70*0.20 | 0.30%£0.15 | 0.20£0.15
PCS5025 2010 5.00£0.20 | 2.50+0.20 | 0.40£0.10 | 4.30£0.20 | 0.40£0.15 | 0.30£0.15
PCS6432 2512 6.40+0.20 | 3.20+0.20 | 0.40£0.10 | 5.70+0.20 | 0.40+0.15 | 0.30%0.15  (unit: mm)




SEMsusumu

€ Recommended land patterns (soldering footprints)

Type a b (o]

-5 i T PCS1005 0.70 0.20 0.70

a c PCS1608 1.20 0.30 1.20

v - v PCS2012 1.20 0.45 1.60

b— f— PCS3216 2.00 0.45 2.00

PCS5025 2.90 0.55 2.90
PCS6432 3.60 0.55 3.60 (it : mm)

€ Mounting example & Derating Curve

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

— Mounting example of these series 3 i
. N 1
Input terminal Resistor element ° 100 \
S :
o 1
4] ! \
Mounting 2 50 n
surface QC_) | \\
< i
i | \
© .
x O
Ground Thermal vias -55 0 50 70 100 1 25 155
Ambient tempareture (C)
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.
@ High frequency characteristics

PCS1608 VSWR PCS3216 VSWR

VSWR
VSWR

8 10 12 14 16 18 0 > A 6 8 10 12
BigE (GHz) R (GHz)

PCS6432 VSWR

sjuauodwo junow 8xn4ins Aruanbayy ybiy
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VSWR

4
k¥ (GHz)

108



High frequency surface mount components

HPT series

109

Lead Ha{)gen RoHS
 ©
free free Compliance

@ Part numbering system

Super High Power Chip Terminators

B HPT Series

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.

Applications

* Wireless base station and Wireless communication devices
* High frequency power supply

HPT 3216 -50-T1

Series code ‘ ?:'T'ZISS (un1a/$t5it)),l:B=Bulk
Size : 1608, 2012,3216, 5025,6432,6464,9464 Impedance
@ Electrical Specification
D eries (A h ate
Type PT1608 PT20 p 6 PT50 PT64 PT6464 PT9464
Rated Power 0 0 0 60 00
DC ~ 3GHz 1.2 1.2 1.2 1.3 1.3 1.3 1.3
3.1~5GHz 1.2 1.3 1.3 1.5 1.5 = =
VT 5.1~7.5GHz 1.3 1.3 1.4 — — — —
7.6~10GHz 1.3 1.4 1.5 = = — —
10.1~12.5GHz 1.4 15 — - — _ _
12.6~15GHz 15 — — — _ _ _
Operating temperature -40C~ +155TC
Rated operating temperature +1007TC at Terminal
Packaging quantity 100pcs/bag (B) 1000pcs/reel (T1) 5000pcs/reel (T5) 100pos/bag ()
1000pcs/reel (T1)




& Dimension, Equivalent Circuit and pin arrangement

HPT1608 HPT2012

Equivalent circuit
o]

IN GND Side | ¢, P L side
. - . i ﬁ
IN G

w
ND

Bottom

3! el

- HPT3216 HPT5025 ———— ~ HPT6432

SEMsusumu

Top

Bottom

- HPT6464 HPT9464H

Side | ; Top L
GND IN GND
Bottom
ol
LY

Type Size(inch) L w

t

L1 L2 L3

HPT1608 0603 1.60+0.15 | 0.80+0.15 | 0.40+£0.10 | 1.10+0.15 | 0.30+0.15 | 0.20%+0.15 -
HPT2012 0805 2.00+£0.15 | 1.25£0.15 | 0.40+£0.10 | 1.50+0.15 | 0.30+0.15 | 0.20%+0.15 =
HPT3216 1206 3.20+£0.20 | 1.60+£0.20 | 0.40+£0.10 | 2.70+0.20 | 0.30+0.15 | 0.20%+0.15 -
HPT5025 2010 5.00£0.20 | 2.50+0.20 | 0.65+0.10 | 3.60+0.20 | 0.90+0.20 | 0.50%0.15 =
HPT6432 2512 6.40£0.20 | 3.20+£0.20 | 0.65+0.10 | 5.50+0.20 | 0.70+0.15 | 0.20%+0.15 -
HPT6464 2525 6.30+£0.20 | 6.30£0.20 | 0.65+0.10 | 4.90+0.20 | 0.65*0.15 | 0.75*0.15 | 3.05%£0.20
HPT9464H 3725 9.40+0.20 | 6.30+£0.20 | 0.65+0.10 | 7.10+0.20 | 1.15+0.15 | 1.15+0.15 | 3.00%+0.20
(unit : mm)

¥ Recommended land patterns (soldering footprints)

Type a b c

vy i HPT1608 1.20 0.40 1.20
aJ - F HPT2012 1.60 0.40 1.50
v ) v HPT3216 2.00 0.40 2.00
o HPT5025 2.90 0.90 2.90
HPT6432 3.60 0.70 3.60
HPT6464 3.30 1.15 6.80
HPT9464H 3.30 1.15 6.80

(unit : mm)

4 Mounting example

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

— Mounting example of these series
Resistor element

Input terminal

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.

@ Derating Curve

-40

=2 100 '

o \

© L

5 0 \\

S 50 :

o

a i \
o 1

Q |

g O ’

0 50 100
Terminal temperature (C)
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Sample kits

Sample kits




el Sample Kits

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

testing and experiments.

@ Part numbering system

RG1005PD - KIT - FILE

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

Sample kits

Product series name

@ Electrical Specification

Surface mount thin film resistors / Metal thin film chip resistors

RR0816PD-KIT [ J [ ] [
RR1220PD-KIT [ J [ ] [
RG1005PD-KIT [ [ [ ] [ ] [
RG1608PD-KIT [ J [ [ [
RG2012PD-KIT [ J [ [ [ ] [
RG1005PB-KIT [ [ ] [ ] [ J
RG1608PB-KIT [ J [ [
RG2012PB-KIT [ J [ J [ J [ [ ]
RG1005NW-KIT [ J [ ] [ ] [ [ ]
RG1608NW-KIT [ J [ [ [
RG2012NW-KIT [} [ [

8
<
% Current sensing surface mount resistors / Low resistance chip resistors
S
©
w

KRL1220-KIT [ ]

KRL1632-KIT [

KRL3264-KIT [ ]

KRL2012-KIT [

KRL3216-KIT [

KRL6432-KIT [

KRL7638-KIT [

KRL9045-KIT [

KRL11050-KIT [ ]

RL1220-KIT [

RL3720W-KIT [

13
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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)
(DFor thin film chip resistor

(@For current sensing chip resistor
2. Recommended reflow and flow soldering profile
3. Dimensions of the packaging tape

(DFor thin film chip resistor

(@For current sensing chip resistor

4. Dimensions of the packaging reel

116
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IRecommended land patterns (soldering footprints)

(D For thin film chip resistor

[Applicable series)
- URG series - RG series - RGT series -RGV series - NRG series
- MRG series - RGA series | - RS series - RR series - RT series

Actual chip size

Recommended land dimensions (mm)

Sizes a b
i- ,:_ — _.: “-E
0603 0.28 0.76 0.34 ! ! '
H i c
1005 0.5 1.6 0.6 H H i f
" . i 1
] ] n .
1608 1.0 3.0 1.2 N~ S—_
P
2012 1.2 4.0 1.65 o a -
| Ll
3216 2.2 5.0 2.0 b
3225 22 55 29
5025 3.8 6.8 29
6432 4.8 8.2 3.6
*1 RGA is compatible with conductive epoxies.
Please contact our sales office for details for conductive epoxy usage.
[Applicable series]
- PRG series
d
Recommended land dimensions (mm) 5 >
a
(1) e
Sizes a b d A
(reference)
3216 0.8 1.1 3.7 =227
(2]
E 5025 1.2 1.4 55 =27 Solder Solder
= resist c resist
2 6432 2 21 6.9 227
o
= *1 Please design the land pattern considering heat dissipation to the board so that the terminal
o temperature will not exceed 155°C. il
©
o
L Actual product size —T Land pattern
2
3
©
Qo
° - -
- [Applicable series]
©
<
< - HRG series
€
€
o
b d
o Recommended land dimensions (mm) < >
a b
(*1) > o >
Sizes a b d "
(reference)
3216 0.55 1.9 1.8 227 Solder o Solder

17

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

resist

Actual product size—T

resist

Land pattern



[Applicable series]
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- RM series*1 - RMA series*2

O 4 terminal type

Recommended land dimensions (mm)

Sizes a b
RM/RMA2012 0.6~0.7 1.6~1.8 0.4~0.6 1.8~2.0 0.7~0.9 1.3~15
RM/RMA3216 0.6~0.8 24~27 0.6~0.8 26~32 14~16 22~24
RM/RMA3225 1.5~17 3.3~36 0.6~0.8 26~32 14~16 22~24

O 6 terminal type

Recommended land dimensions (mm)

Sizes a b
RM3216 0.5~0.7 24~27 0.6~0.8 25~27 02~0.3 09~1.0
RM3225 1.3~15 3.3~3.6 0.6~0.8 25~27 02~0.3 09~1.0

O 8 terminal type

Recommended land dimensions (mm)

Sizes a b
RM3216 0.7~0.8 22~23 0.4~0.45 29~3.0 0.3~0.35 0.8~0.85
RM3225 14~15 3.4~35 0.4~0.45 29~3.0 0.3~0.35 0.8~0.85
RM6432 1.9~20 40~4.1 0.85~0.9 57~58 0.7~0.75 1.6~1.65

*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.

Solder resist

A4

Solder resist

Solder resist

Solder resist

Solder resist

Solder resist

(sjulidiooy) Bullep|os) sulelled pue| papuswwoosy

118




SEMsuUsumuU

Recommended land patterns (soldering footprints)

119

IRecommended land patterns (soldering footprints)

(2 For current sensing chip resistor

[Applicable series]

- KRL series (long side terminal)

Recommended land dimensions (mm)

T

c

A

Solder resist

T

C

|

Solder resist
Actual chip size

Resistance Copper foil
Types range thlz:lfl:?ss i
KRL1608D 10mQ~ 0.25 1.60 1.70 Y
1mQ™! 100 0.25 a
KRL2012D/E 2.00 2.20 b -
2mQ~ 35 0.60 Actual chip size
1mQ" 100 0.40 “1 KRL2012D/E, KRL3216D/E, KRL5025D/E,
KRL3216D/E P 5 0.60 2.40 3.40 KRL6432D/E, KRL7638D/E, KRLIO45D/E,
i KRL11050D/E, KRL15075D/E : 1mQ
1mQ™ 35 0.70
KRL5025D/E 4.00 5.20
2mQ~ 1.20
1mQ" 0.70
KRL6432D/E 4.20 6.60
2mQ~ 2.20
- v}
1mQ™ 1.10
KRL7638D/E 4.60 7.80 a
2mQ~ 2.60 Mb
1mQ™! 100 1.30
KRL9045D/E 5.10 9.20
2mQ~ 3.10
1mQ™ 1.80
KRL11050D/E 5.60 11.20
2mQ~ 3.60
1mQ™ 2.00
KRL15075D/E 8.40 15.20
2mQ~ 5.00

*1 Refer to the diagram right for the Land pattern of 1mQ

[Applicable series]

- KRL series (Short side terminal)

Recommended land dimensions (mm)

Resistance Copper foil
Types thickness
ypP range (am)
10~18mQ " 0.10
I 35
KRL0O816D/E 20~39mQ 0.50 2.20 1.00
43mQ~ 100 0.90
KRL1220D/E 5mQ~ 1.20 2.70 1.50
5~8mQ 1.00
KRL1632D/E 4.00 1.90
omQ~ 2.00
5~8mQ 2.20
KRL2550D/E 6.00 2.80
ImQO~ 100 3.80
5~8mQ 2.50
KRL3264D/E 7.40 3.50
ImQ~ 4.40
5~8mQ 2.80
KRL50110D/E 14.00 575
ImQ~ 5.50

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

T

C

N

a NN
I——-—I Solder resist

Actual chip size

*1 KRLO816D/E: 10~ 18mQ, 20 ~39mQ

T

o]

i

Solder resist

Actual chip size
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[Applicable series]

- KRL series (4terminal type)

|
C
Recommended land dimensions (mm) = z f l7/ j—d
i /
Ll /
Types a b // ////ﬁ s ///
//// il % / 4
KRL3216T4 0.40 2.70 0.35 0.30 2.70 . 2] s
- \\ Solder resist
KRL3216T4A 0.76 2.76 0.76 0.38 2.29 b N
et Actual product size
KRL6432T4 2.00 4.40 0.70 0.50 5.40
KRL7638T4 2.00 4.40 1.00 0.60 6.30
KRL9045T4 2.60 5.00 1.20 0.70 7.50
KRL11050T4 3.20 5.60 1.60 1.10 8.70

[Applicable series]

- RL Series (Short side terminal)

Actual chip size

Recommended land dimensions (mm)

Sizes a e

0510 05 1.9 07 c
0816 0.7 3.0 16

1220 1.0 4.0 24 < Z =

[Applicable series]

- RL Series (Short side terminal)

Recommended land dimensions (mm) < Z >
Sizes a b * f
RL3720W 1.2 7.9 7.9 27.0
RL7520W 1.2 15.8 15.8 27.0 SOlaer c calder
resist resist

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

) ‘jib > Land pattern
Actual product size

(sjulidiooy) Bullep|os) sulelled pue| papuswwoosy
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IRecommended reflow and flow soldering profile

Recommended reflow soldering profile

Temperature (TC)

250 —~<— Peak
200
Lo O e ——
LHC[0 N S—
-
50 e Preheating stage Reflow stage

Time —»

Product surface temperature

pre-heating 130~ 180C 60 ~ 90sec.

Reflow above 220° 30 ~ 90sec.

el 240 ~ 250C aximum 10 seconds

- Applicable solder composition : Sn—Ag—Cu solder paste
- Cycles : twice (cooling between 1st and 2nd cycles)

temperature

Recommended flow soldering profile

Temperature (C)

260 ~=— Peak

200

L1510 T I —

[ToloJR" F—

|<

SO Preheating stage Flow stage

ray R .
| —l—

Recommended reflow and flow soldering profile

Time —»

Product surface temperature

pre-heating 100C~ 120C 60~ 80 sec

Peak 255C~ 265C aximum 5 seconds

temperature - Applicable solder composition : Sn—Ag—Cu solder paste
- Cycles : twice
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IDimensions of the packaging tape

(® For thin film chip resistor

Tape dimensions (paper 2 mm pitch)

+0.1

Types a b T - Sprocket »15 0O Cavity 5
+
RG0B03/RR0306/ \ 2
HT0603 0.38+0.03 | 0.68+0.03 | 0.31+0.02 | \ — =
- P Fan M
- Lﬁ N ) N o 2
RR/RT0510 | 0.63+0.05 | 1.13+0.05 | 0.43%0.05 ~ nEnEn |—L| M 3, &
+® o
RG/RGT/NRG/ | A_l RERSCRR R U ;
0.63+0.05 | 1.13£0.05 | 0.43+0.05 - ST —
RS/RGA1005 .
20+0.05
RLO510 0.63+0.05 | 1.13+0.05 | 0.43%0.05 A 050
Tape dimensions (paper 4 mm pitch)
Types a b T
+0.1 Cavit 5
RR/RT/0816 | 1.1%0.1 1.940.1 | 0.6%0.05 T Sprocket  ¢15 0 avity g
EED N
URG/RG/RGT/RGV — =
+ + +
NRG/RGA1608 | ! +0.1 1.940.1 0.6+0.05 ] \ é Wm/ @ $ o O ® .
| Lo} o
= Q +
RLO816 1.10.1 19401 | 0.6+0.05 L\—I M M M I-LI M T8 S
|| L ey v S o
L) b —
RR/RT1220 | 1.65+0.2 | 2.4+0.2 | 0.75+0.05 1a
URG/RG/RGT/RGV i e
MRG/NRG/RGA2012| | 85%02 | 2.4%0.2 1 0.76%0.05 40401  4.0+0.1
RL1220 165402 | 2.4+02 | 0.75%0.05

Tape dimension (embossed tape 4mm pitch)

Sprocket ¢ Do Po P2

¢ D1

I\
R
S
=)
€
S
==
=
il

ade} Buibeyoed ay)] jJo suoisuawiq

RM2012 16+02 | 24402 | 8.0+0.3 | 3.5%0.05 | 1.7520.1 | 4.0+01 | 4.040.1 | 2.0+0.05 | 155:005 | 1.050.05 | 1.5max | 0.3max
URG/RG/RGT
RGV/NRG 20402 | 36402 | 80+0.3 | 35+0.05 | 1.75+0.1 | 4.0+0.1 | 4.0+0.1 | 2.0+0.05 | 1.552005 | 1052005 | 15max | 0.3max
3216
PRG/HRG/MRG | 50105 | 36+02 | 8.0+0.3 | 3.5+0.05 | 1.7540.1 | 4.0+0.1 | 4.0+0.1 | 2.0+0.05 | 1.55+005 | 1.05£0.05 | 1.5max | 0.3max
RM/RMA3216
RGVQZ"Z"E/_,RMA 28+0.1 | 35+0.1 | 80+0.3 | 3.5+0.05 | 1.75+0.1 | 4.040.1 | 4.0+0.1 | 2.0+0.05 | 1.55+0.05 | 1.1+01 | 15max | 0.3max
;?2‘35 28+0.1 | 5.3%0.1 | 120402 | 55+0.05 | 1.75£0.1 | 4.0£0.1 | 4.0%0.1 | 2.020.05 | 156005 | 1.1%01 | 15max | 0.3max
UR%;“SRG 28401 | 53+0.1 | 12.0£0.2 | 55+0.05 | 1.75£0.1 | 4.040.1 | 4.040.1 | 2.0+0.05 | 1.55+0.05 | 1.1+01 | 15max | 0.3max
PRG/RM 35402 | 6.940.2 | 12.040.2 | 55+0.05 | 1.75+0.1 | 4.020.1 | 4.0%0.1 | 2.0+0.05 | 1552005 |1.50+0.1/-0| 15max | 0.3max

6432
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IDimensions of the packaging tape

@ For current sensing chip resistor

Dimensions of the packaging tape

123

Tape dimensions (embossed tape)

O 4 mm pitch, 8 mm pitch,

¢ Sprocket ¢ Do Po P2
@ D1
| & Ja A Y S W A w
LWW %4 N %4 %4 N>
_J L=

-
(N
[

KR';%?;%JE?OS 0.95+0.05| 1.8520.05 8.0+0.1 | 35+0.05 | 1.7520.1 | 40401 | 4.0£0.1 | 2.0£0.05 | 15+0.1/-0 | 0.6£005 |0.55+0.05  0.2+0.05
KRL1220 + + + + + + + + + +
P 145+0.05| 2.3+0.1 |8.0+0.2/:0| 354005 | 1.7520.1 | 4.0£0.1 | 4.0+0.1 | 2.0£0.05 | 1.5+0.1/0 0.65+0.1 | 0.2+0.05
KRL1632 + + + + + + + + + +
o 19401 | 3501 | 80%0.2 | 3.5+0.05 | 1.7520.1 | 40401 | 4.0£0.1 | 2.0£0.05 | 1.5+0.1/-0 | 1.040.2/-0 | 0.7540.1 | 0.2%0.05
A0 20402 | 5302 | 120403 | 55+0.05 | 1.7520.1 | 40401 | 4001 | 2.0£0.05 | 1.540.1/-0 | 1.5+02/-0 | 1.5 0.3
/5025 9x0. .3x0. .0x0. 0x0. 0T, 0Ux0. 00, .0x0. R L1/ . 2/ .omax .omax
KRL3264/6432 | 3 15,05 | 663+0.2 | 12.0£0.3 | 55+0.05 | 1.7520.1 | 4.0+0.1 | 4.0+0.1 | 2.0+0.05 | 1.5+0.1/-0 | 15+0.2/-0 | 0.7620.1 | 0.2+0.05
KRL6432T4
KRL7638 | 4 15401 | 7.95+0.1 | 16.020.3 | 7.540.1 | 1.7520.1 | 4.0+0.1 | 80+0.1 | 2001 | 1501 | 15+01 | 1.20.15 | 0.3+0.05
KRL7638T4
KRLSO4S | | 5101 | 9.35+0.1 | 16.040.3 | 7.520.1 | 1.7540.1 | 4.0£0.1 | 80+01 | 2001 | 15:01 | 1501 | 1.2+0.15 | 0.3+0.05
KRLSO4sTa | 4-85%0.1 | 9.35%0. 0%0.3 | 7.540.1 | 1.7520.1 | 4.0%0. 020, 020, 520, 540, 240, 320,
KRL50710
/11050 54401 | 11.520.1 | 240403 | 11520.1 | 1.75£0.1 | 40+0.1 | 8001 | 20401 | 15+01 | 1.5£01 | 1.2+0.15 | 0.30.05
KRL11050T4

RL3720W

2.6%0.2

4.45%0.2

12.0£0.2

5.5+£0.05

1.75%20.1

4.0%0.1

4.0%0.1

2.0+£0.05

1.566+0.05

0.7£0.1

0.3+0.05

RL7520W

2.6+0.2

8.2+£0.2

16.0+£0.3 | 7.5%0.1

1.75%0.1

4.0£0.1

4.0£0.1

2.0+0.1

1.556+0.05

0.7£0.1

0.3+£0.05




SEMsuUsumu

IDimensions of the packaging reel

[Applicable series]

- URG series - RG series - RGT series - RGV series - NRG series - RS series - PRG series
- HRG series - MRG series - RGA series - RRseries - RT series - RM series - RMA series
0603, 1005, 1608, 2012, 3216 size 5025, 6432 size
Label position Label position

................... i - o
% 2+0.5

¢21+0.8

0

ki

¢ 180 105 Vacuum molded : 17+1.0
— Injection molded : 15.4%=1.0

0 .
180 _ Vacuum molded : 13.0£1.0
0 1.5 Injection molded : 11.4+1.0

11
060 o
\S

W
@

<)

N

[TTi
060 H

/]

[Applicable series]

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

W1
oy e N
Label position
\ o
(T8 ) o
QL\ oH 1

o

3

(0]

=}

w

5

oA s kW2 Material : plastic S

o

°

Sizes pieces / reel dA oH E oN W1 w2 -

[

(]

0816/1608 g

1220/2012 1,000/5,000 180+0/-3.0 13+0.2 2+0.5 60+1.0/-0.0 9+0.3 13+1.4 5

1632/3216 L;D

2550/5025 1,000 180+0/-3.0 1340.2 2405 60+1.0/-0.0 13+0.3 1741.4 -
3264/6432 5,000 255+1.0 13+0.2 2+0.5 80+0.5 13.5%1.0 18.4TF
7638 1,000 180+0/-3.0 13+0.2 2+0.5 60+1.0/-0.0 17.0+0.3 19.4+1.0
92045 5.000 330+2.0 13+0.2 2+0.5 80+1.0 17.4+1.0 21.4%+1.0
50110/11050 1,000 180+2.0 13+0.2 2+0.5 80+1.0 25.4+1.0 20.4+1.0
e 500 180%2.0 13+0.2 2+0.5 80+1.0 25.4+1.0 29.4%+1.0
1,000 330+2.0 13+0.2 2+0.5 100+1.0 25.4+1.0 29.4%+1.0
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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

SEMsuUsumu

126
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IRecommended reflow soldering profile

Recommended reflow soldering profile

127

250
* 200
O
(O]
E 150
©
(O]
Q
GE) 100
|_
—} | <
50 | . .
Preheating stage Reflow stage

Time —»

Product surface temperature

pre-heating 130~ 180C 60~ 90sec.

Reflow above 220TC

30 ~ 90sec.

Peak

240 ~ 250C Maximum 10 seconds

- Applicable solder composition : Sn - Ag - Cu solder paste

temperature - Cycles : twice (cooling between 1st and 2nd cycles)

* Regarding the reflow soldering profiles of PXV series and
PBYV series, Please contact our sales office.
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IDimension of the pakaging tape

For high frequency components

Tape dimensions

Fig.1 Paper 2mm pitch Fig. 2 Embossed tape 4mm
T Sproket _®DO Cavity t Sproket $DO PO P2
=t / e .
| v £
¥ o /o © ® 0 Q 6©
i s n s B B e o AL @
I ( (S
ot "
Fig.3 Embossed tape 8mm pitch T Cavity A Pl b1
t Sproket DO PO_ P2
° 3
£
® @ 6 @ 6
P Folw
B | [©] ® E}\
Cavity

P1 D1

Type ie. w F = PO P1 P2 DO D1 T
RFD Series

ATS-FD Series

ATS1005-FD 0.63%0.05 |1.13+0.05
8.00+0.30
ATS2012-FD 1.60+0.20 |2.40+0.20 ! L d b .00=0. . ! 0.30max
ATF Series
ATF1005 0.6310.05 1.13+0.05 |8.00+0.30 | 3.50+0.05 | 1.75+0.10 |4.10£0.10 |2.00+0.15 1.5+0.1/-0 0.43i0.05
PAT Series
PAT0510S 1 0.65+0.031.15+0.03 2.00+0.05 — - 0.50+0.10 —
PAT0816 2  |0.95+0.051.85+0.05 0.60+0.05 |0.55+0.05 | 0.20+0.05
8.00+0.30 |3.50+0.05
PAT1220 2 ]1.45+0.10|2.30+0.10 1.75+0.10 |4.0040.10 | 4-00£0.10 20020.05 1.5+0.1/-0 - 0.65+0.01|0.20+0.05
PAT1632 2 |2.00+0.20 |3.60+0.20 R - 2.5max | 0.3max
PAT3042S 3 3.5+0.20 |4.60+0.20 |12.00+0.30|5.50+0.05 8.00+0.10 — 1.6max | 0.4max
PAT Series W type
PAT3042 3 |3.50+0.20 |4.60%0.20 8.0040.10 — 1.6max | 0.3max
PAT4556 3 |4.90£0.10|6.10£0.10|12.00+0.30 | 5.50+0.05 (1.75+0.10 | 4.00+0.10 2.00£0.05 | 1.5+0.1/-0| 1.05+0.05 | 1.60£0.10 | 0.30£0.05
PAT3080H 2 |3.43%0.20(6.63+0.20 4.00+0.10 1.5+0.2/-0| 1.5max |0.20%0.05
P*V Series
PXV1220S 2 |1.45%0.10|2.30%0.10 1.0+0.2/-0|1.30£0.20 |0.25+0.05
8.00+0.30 |3.50+0.05 4.00+0.10
PBV1632S 2 2.00+0.20 |3.60+0.20 1.75+0.10 | 4.00+0.10 2.00+£0.05|1.5+0.1/-0 = = 0.8max
PAV3137S 3 |3.30+0.10|4.30+0.10|12.00+0.30 | 5.50+0.05 8.00+0.05 1.5+0.1/-0/1.55+0.10/0.20%0.05
PS Series o
PS1005 1 0.65+0.03 |1.15+0.03 2.00£0.05 - - - 0.50£0.10 g
PS1608 2 ]0.95+0.05 |1.85+0.05 |8.00+0.30 |3 50+0.05 0.06+0.10|0.55+0.05 | 0.20+0.05 2
PS2012 2 |1.60+0.20 |2.40+0.20 1.75+0.10 [4.00+0.10 1.56+0.1/-0 - 1.5max | 0.3max S
4.00+0.10{2.00+0.05 @
PS3216 2 1.90+0.10|3.50%0.10 1.0520.05 | 1.00£0.20 | 0.20+0.05 °
PS5025 2 |2.90+0.105.30%0.10 [ 2.00£0.30|5.50+0.05 1.5+0.2/-0|1.00£0.05 | 0.20£0.05 =
(o]
PCS Series o
QO
PCS1005 1 0.66%0.03 |1.18+0.03 2.00£0.05 - - - 0.50%0.10 =
QO
PCS1608 2  |0.95+0.05 [1.85+0.05 0.60+0.10|0.55+0.05 | 0.20+0.05 Q
8.00+0.30 |3.50+0.05 5
PCS2012 2 |1.45+0.10|2.30+0.10 - 0.65+0.10|0.20+0.05 @
1.75£0.10 |4.00£0.10 o
PCS3216 2 |1.90+0.10|3.50+0.10 4.00£0.10|2.00£0.05 |1.5+0.1/-0 |1,0+0.2/-0|0.80+0.10 | 0.20+0.05 5
@
PCS5025 2  |2.90+0.10|5.35+0.10 1.0+0.2/-0/0.75+0.10 |0.20+0.05
12.00+0.30 5.50+0.05
PCS6432 2 |3.43+0.20 |6.63+.0.20 1.0+0.2/-0| 1.5max |0.20%0.05
HPT Series
HPT1608 2 |0.95+0.05|1.85+0.05 0.60+0.10|0.55+0.05 | 0.20+0.05
HPT2012 2 |1.45+0.10|2.30+0.01 |8.00+0.30 |3.50+0.05 - 0.65+0.10|0.20+0.05
HPT3216 2 1.90+0.10|3.50+0.01 4.00£0.10 | 2.00£0.05 1.04+0.2/-0|/0.75+0.10 | 0.20£0.05
HPT5025 2 | 2.90+0.2 |530+0.20 1.7540.10 4.0040.10 1.5+0.1/011 540.2/-0| 1.5max | 0.3max
HPT6432 2 |8.43+0.20 |6.63+0.20 [12.00+0.30|5.50+0.05 1.5+0.2/-0|0.76+0.10 |0.2040.05
HPT6464 3 |6.60+0.10|6.70+0.10 1.5+0.2/-0|1.565+0.10 |0.30%0.05
8.00+0.10| 2.0+0.10
HPT9464 3  |6.73+0.10|9.80+0.10 |16.0+0.3/-0.1|7.50+0.10 1.5+0.2/-0(0.7920.10 |0.279+0.02

(unit : mm)
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IDimension of the pakaging reel

For high frequency components

Reel dimensions

Reel w2

H &

oN
-1 wi
?A
Reel size dA oH E ®N WA w2

Size 1 180+0/-3 13.0%£0.2 2.0£0.5 60+1/-0 9+0.3 13.0+1.4
Size 2 180+0/-3 13.0%£0.2 2.0+0.5 60+1/-0 13.0%+0.3 17.0£1.4
Size 3 255%1.0 13.0£0.3 2.0£0.2 80£0.5 13.5%1.0 max 18.4
Size 4 330£2.0 13.0£0.2 2.0x0.5 100£0.5 25.4%1.0 29.4%1.0

(unit : mm)

Type Packaging Q'ty/reel Reel size Type Packaging Q'ty/reel Reel size
RFD Series PS Series
RFDOG03 PS1005 1,000/5,000 Size 1
ATS-FD Series PS1608 1,000/5,000 Size 1
ATS1005-FD 500/1,000 Size 1 PS2012 1,000/5.000 Size 1
ATS2012-FD 500/1,000 Size 1 PS3216 1,000/5.000 Size 1

PAT Series PS5025 1,000/5,000 Size 3

= PAT0816 1,000/5,000 Size 1 PCS1005 1,000/5,000 Size 1
© paTi220 1,000/5,000 Size 1 PCS1608 1,000/5,000 Size 1
g PAT1632 1.000/5.000 Size 1 PCS2012 1,000/5,000 Size 1
~ PAT3042s 1,000/2,000 Size 2 PCS3216 1,000/5,000 Size 1
.é PAT3042 1,000 Size 2 PCS6432 1,000/5,000 Size 3
o PAT3080H 1,000 Size 2 HPT1608 1,000/5,000 Size 1
PXV1220S 1,000 Size 1 HPT3216 1,000/5,000 Size 1
PBV1632S 1,000 Size 1 HPT5025 B Sive 2

PAV3137S 1,000 Size 1 HPT6432
HPTG464 5,000 Size 3

HPTO464 1,000 Size 4
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Sales offices - ASIA -

BASIA

BKOREA

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

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

BSUN-WA TECHNOS PTE LTD.
Sales Office: : Singapore, Malaysia,
Thailand, Vietnam, China
URL https://www.sunwa.co.jp/about/

company/oversea/index.html

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

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

M Chip One Stop, Inc.
Sales office : Yokohama city, Japan
URL https://www.chip 1stop.com/maker/
pick-up?makerCd=SSM1

BLE CHAMP (South East Asia) Pte Ltd
URL : https://www.lechamp.com.sg/index.php/
singapore
Tel : +65 6272 8877

BCHINA

BSINGAPORE

BESUSUMU 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

HEINDIA

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

ETHAI

BMSUSUMU 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

WSUSUMU 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
ShenzZhen 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

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

MElematec 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/

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

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

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

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

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

W Xiamen Holder Electronics Co., Ltd.

Sino Faith Technology Development Ltd.

URL URL http://www.xmholder.com/
Mail xmholder@xmholder.com

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

BSUSUMU KOREA CO., LTD.
IA-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

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

BMACNICA KOREA, LIMITED
https://www.macnica.com/apac/korea
Mail jeffyoon@macnica.com

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

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

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

WSEMIPLUS CO., LTD
URL www.semiplus.net
Mail semiplus@semiplus.net

ETAIWAN

BCYNTEC CO,, LTD.
URL http://www.cyntec.com
Mail service@cyntec.com

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

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

BHoney Hope Honesty Enterprise Co.,Ltd.

URL https://www.threehhh.com.tw/?action=index

BEHONGKONG

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

M Willas-Array Electronics(Hong Kong)Ltd.

URL http://www.willas-array.com

Mail wae@uwillas-array.com(Hong Kong Headquarter)

HMZ. KURODA (HONGKONG) CO., LTD.

URL https://www.kuroda-electric.co.jp/
english/profile/oversea



Sales offices - NORTH AMERICA -

B North America

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

M Future Electronics Inc.

URL http://www.futureelectronics.com

M A2 Global Electronics + Solutions

URL https://www.a2globalelectronics.com

BSPIRIT ELECTRONICS

URL https://www.spiritelectronics.com/
Mail info@spiritelectronics.com

BNewark element14

URL http://www.newark.com

B Mouser Electronics, Inc.

URL http://www.mouser.com

B Arrow Electronics

URL http://www.arrow.com
Mail websupport@arrow.com

BSUSUMU 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

B 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

BKURODA ELECTRIC U.S.A. INC.

Sales office : US, Mexico
URL https://www.kuroda-electric.co.jp/english/
profile/oversea

B Rutronik Inc.

URL https://www.rutronik.com
Mail Sales-na@rutronik.com
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Sales offices - EUROPE - MIDDLE EAST - AFRICA -

BEMEA

ESUSUMU 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

B Endrich Bauelemente Vertriebs GmbH

URL http://www.endrich.com/
Mail endrich@endrich.com

MFuture Electronics Inc
URL http://www.futureelectronics.com

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

B Gudeco Elektronik
Handelsgesellschaft mbH

URL http://www.gudeco.de/
Mail info@gudeco.de

BMRutronik Elektronische
Bauelemente GmbH

URL http://www.rutronik.com
Mail rutronik@rutronik.com

B Rhopoint Components, Ltd.

URL http://www.rhopointcomponents.com
Mail sales@rhopointcomponents.com

BESUN-WA TECHNOS (EUROPE) GmbH

URL https://www.sunwa.eu/
Mail info@sunwa.de

BWDI AG

URL http://www.wdi.ag
Mail info@wdi.ag

BArrow Central Europe GmbH

URL http://www.arroweurope.com/
Mail websupport@arrow.com

BMElgood Oy

URL https://www.elgood.fi/
Mail sales@elgood.fi

BMBORAN TECHNOLOGIES LTD.
URL http://www.boran.co.il
Mail support@boran.co.il
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SUSUMU CO., LT|

| JAPAN
SUSUMU CO., LTD. Headquarters

8th Floor Kyoto Mitsui Building, 8 Naginataboko-cho, Shimogyo-ku, Kyoto 600

TEL +81-75-255-1964 (MAIN)  FAX +81-75-255-1965 URL https://www.susumu.co.jp/ Mail : info@susum \

https://www.susumu.co.jp/english/

SUSUMU DEUTSCHLAND GmbH

Rahmannstrasse 11, 65760 Eschborn, Germany R AT
TEL +49-6196-969-8407 FAX +49-6196-969-8879 URL http://www.susumu.de/ Mail : info@susumu.de

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 TRADING (SHANGHAI) CO., LTD.

Room422, 3U Building, 8 Huajing Road, Pilot Free Trade Zone, Shanghai City P.R.C, 200131
TEL +86-21-5046-4992 FAX +86-21-5046-4993 URL http://www.susumu.sh.cn/ Mail : susumu@susumu.sh.cn

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

SUSUMU KOREA CO., LTD.

A-1022, Doosan The Landpark, 161-8, Magokjungang-ro, Gangseo-gu, Seoul, Republic of Korea
TEL +82-2-6989-8721 URL https://www.susumu.co.kr/ Mail : info@susumu.co.jp

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

O O
This catalogue is current as of Dec. 2024.
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