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The Th|n Film deposition process requires minimal amounts of raw materials. 4
Thin F|Im re3|stors are manufactured by processes that utilize minimal amounts of raw materials.

b %

Our proce‘_.s_?;es 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.

B 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.

174 Subsistences listed in SVHC. (Updated in Nov 2017)
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) Weight ratio (%) for each structural part of typical thin film chip resistors

Product series RG1608 RG2012 RG3216
RG1005 PRG3216 PRG6432 RM2012 RM3216 "
(StrUCtural part) URGI608 URG2012 URGS216 ---- Compliance

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 [ ]
Terminal: bottom layer 0.16 0.13 0.11 0.15 0.15 0.11 0.15 0.10 [ ]
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

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

*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 LGN BRG series [LIAE

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) X . 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
3216 1/4 1 4 times

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

) Susumu group companies' ISO14001 certification status

Authentication update date

Company names facility location Certification date L Certification body Certification No.
(revision date)
Obama, Japan 2015.12.15
° 2000.12.15 (2017.11.17) JOA EM1184
Susumu Co. Ltd Kyoto Headquarters, and other sales offices
B 2016.03.09
Niigata, Japan 2001.03.09 (2018.02.23) JQA EM1388
Susumu(Suzhou) Co., Ltd. Suzhou (China) 2015.09.23 — BUREAU VERITAS 4815E20237ROM
vt Hsin-Chu (Taiwan) 2002.08.26 uL A11463
ntec
Y Suzhou (China) 2003.10.22 uL A11463

) Susumu group companies' ISO9001 certification status

facility location Certification date Amher;ic‘fi:‘i’;'nudz‘::;e cate Certification body Certification No.

Obama, Japan
- 1998.11.06 2018.03.14 JQA JQA2755
Susumu Co. Ltd Kyoto Headquarters, and other sales offices
. 2015.08.08
Niigata, Japan 1988.07.23 (2017.09.20) JQA JQA-QM3580
Susumu(Suzhou) Co., Ltd. Suzhou (China) 2011.05.01 2017.05.01 BUREAU VERITAS CNBJ311009-UK

Cyntec Hsin-Chu (Taiwan) 1997.03.06 2016.03.04 uL A5443

Suzhou (China) 1997.03.06 2016.03.04 UL A5443

) Susumu group companies' IATF 16949 certification status

Certlflcatlon Authentication update date
facility location Certification body Certification No.

Obama, Japan
2004.11.12 2018.02.21 JQA-AU0068 (IATF : 0204847)
Susumu Co. Ltd Kyoto Headquarters, and other sales offices
" 2015.10.01 .
Niigata, Japan 2015.10.01 (2017.09.20) JQA JQA-AU0289 (IATF : 0220148)
Susumu(Suzhou) Co., Lid. Suzhou (China) 2011.05.02 2017.02.09 BUREAU VERITAS | CHN-C-15072/TS (IATF : 180043)
Cyntec Hsin-Chu (Taiwan) 2007.04.24 2016.03.04 uL 49187
Suzhou (China) 2007.04.24 2016.03.04 UL 65364
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In order for customers to choose the best parts for their requirements, the following pages contain tables that provide
an outline for each product series. For details, please refer to the specification pages or contact our sales office.
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Thin film surface mount resistors

Resistors with radial leads

Current sensing surface mount resistors

Power choke coils

High frequency surface mount components

Sample kits
I Standard specification 96

111

I International sales offices

Products categories

Product ;
group Product category
URG

Power ratings (W) Resistance tolerance (%) 2
Environmental | Specification
+ | compliance
3 d 3/4 | 1/2
[ NN J [ J [ J

Metal thin film chip resistors .
(the highest reliability and precision) o o o LR o ° 11-14
Metal thin firm chip resistors 3
(the highest precision) RG o e o 0 e o L I5e
Metal thin firm chip resistors RGT FEK YK ® |17-18
» | (wide temperature range)
o
_‘%’ Non-magnetic thin film chip resistors | NRG [ J [ AN J [ AN BN J ® 1920
(0]
= | Audio thin film chip resistors R
g (high precision) RS ® L e o ® 2122
2 - — - -
High power thin film chip resistors I
E (long side terminal) PRG | @@ ® LR L 2326
() N N N N N
@ | High power thin film chip resistors .
S | (short side terminal) HRG e o ® |2728
(%]
£ | Anti-surge thin film chip resistors | MRG [ J ([ [ BN J [ BN ) ® | 2930
=
c High temperature thin film chip .
£ | resistors RGA [ [ J [ BN ] ® (3132
Metal thin film chip resistors
(eresEEn RR ([ [ BN J o o o [ J 33
Metal thin film trimmable chip
resistors RT g ° ° 34
Metal thin film chip resistor '@ :
networks IR ® @ (3542
High temperature metal thin film 1 et .
resistor networks RMA g 1 ® 4344




Product category

Radial lead metal thin film chip
resistors
(the highest reliability and precision)

Power ratings (W)

Product category
[ J

lmplossmet e [elelele ele]e olofofe |5
| e o [ [e]e] [o] [e]e]e] [ [o] [o]e[e]e [
38| ieallenmsne® | o] |ele ele| | ololelo [uu
%g I'?er;glt?)lgsn o res'sltanoe. P shm ° ° 0‘3 57-58
‘éé Low resistance chip resistors | PR/ ° ° ° ° o0 0 0 @ 5960
S R ° o o000 e o0 0 & [sie2

High Current chip jumpers YJP ® 63

Product category i ) : : ! : : : D
2
) Power choke coils pcvB| @ [ [ J [ J [ J [} [} [ J [ J [} o [} o 67
G2
58
2 ) PCMB
3 Small power choke coils oS [ ] [ J [ J [ J [ J [} [} [} [} [} [ ) 68
o

*2
Environmental | Specification

Product category compliance
Precision chip attenuators PAT @ © ©  ®© &6 &6 &6 &6 &6 &6 &6 & o [ A NN B N BN NN BN J 73-76
Precision chip attenuators Wtype) [PATW | @ @ @ © © © © © @ | © [ BN NN BN NN J 77-80
Thermo-variable chip attenuators |PxV | @ | @ @ | @® ©® © | © ©® | ©® @ [ J [ ] 81-84

Product category

Input power ratings (mW) Frequency range (DC ~ X GHz) 2
Series Environmental | Specification

Chip power splitter PS [} [ J [} [ J [} [} [} [ J [ ] [ ] [ ] [ ] 85-86

Product category Series
100 3020|105

High power thin film chip Y o 0|00/ /o/0o 0o o/ oo/ o/eojeo e e e e e ele ® |87
terminator HPT

*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.



| 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, LRG series (with radial leads)

Higher operating temperature : RGT series, RGA series, RMA series (resistive networks)
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 P31
« Higher operating temperature

+ Conductive glue compatible

+ High precision : +0.1%, +10ppm/°C

LRG series @

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

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

RGTseries

; P23
- Wide temperature operation (175°C) PRG series
- High precision : +0.1%.+10ppm/°C + 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

MRG series P29
« Anti-surge

- Power ratings :~0.5W

- High precision : +0.1%, +10ppm/°C

3
&QO{@
Inorganic passivation} é(@
Long-term stability A
Highreliability

NRG series P19

+ Non-magnetic
- very high precision : +0.05%

RG series

+ Very high precision : tic - TCR : +5ppm/°C
+0.05% Ag free Non-magne
- TCR : +5ppm/°C Anti-sulfur

P21

- Long-term stability Thin film

3 4 RS series
- LOwW noise

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

I Map from discreet RG series to resistor networks

RMA series P43)

- Higher operating temperature
+ Conductive glue compatible

- Relative TCR : +1ppm/°C

- Relative tolerance: +0.01%

RG series
+ Very high precision :
+0.05%

- TCR : £5ppm/°C

- Long-term stability
- Low noise

RM series lp35)

+ Relative TCR @ +1ppm/°C

- Relative tolerance : +0.01%

- Variety of resistance values
combination
: custom combination welcome!




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 resi%tanoe Power ratings
(ppm/°C) (W)
A — URG A

/—PRGﬂ

7 3 -
5 L~ RGA \ 15 - HRG ~N
} ——A——
+25 " ] NRG = — RG]
+50 & - /j 1/4 \ V. ,
| +05 | | 204 | [20.05 | | +0.02 | | +0.01 | | 05 | | 0.1 | | +0.05 |
Resistance tolerance(%) Resistance tolerance(%)

urren nsing chip resistors' relation ma
I Current sensing chip resistors' relatio p

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) LP55 Power ratings

KRL (long side terminal)ﬂ

KRL (4terminal)
KRL series (P51,53 ' /- KRL (short side terminal)\

« Long side & short side
terminal

« Power ratings : ~10W

« Sizes : ~15075

+ Separate voltage terminal
- Power ratings : ~5W
- Sizes : 11050

=
3

-

RL series

- Long side & short side
terminal

- Power ratings : ~2W

- Sizes : ~7520/ 3264

1/2

R

Resistance tolerance(%)



| E series resistance values

| Three-letter codes for resistance value

series

(IEC designated series of resistance values)

1.00 1.02 1.05 1.07 1.10 1.13 1.15 1.18 1.21 1.24 1.27 1.30 1.33 1.37 1.40
1.43 1.47 1.50 1.54 1.68 1.62 1.65 1.69 1.74 1.78 1.82 1.87 1.91 1.96 2.00
2.05 210 215 2.21 2.26 2.32 2.37 243 2.49 255 261 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 4.12
4.22 4.32 4.42 4.53 4.64 4.75 4.87 4.99 5.11 5.23 5.36 5.49 5.62 576 5.90
6.04 6.19 6.34 6.49 6.65 6.81 6.98 7.15 7.32 7.50 7.68 7.87 8.06 8.25 8.45
8.66 8.87 9.09 9.31 9.53 9.76

(1) A manufacturing date code: Refer to JIS C 5201-1.

(2) Three digits of number shall be marked on the protective coating. In this case, the three digits of code number shall
be added at the end of type designation.

(Example) 4.99KQ = 499 x 10’

Marking: 68H

Type designation: RR0816P-4991-D-68H

(Codes for Marking in E96 series)

code ‘E%va\ue‘ code ‘E96va\ue‘ code ‘E%‘value‘ code ‘E96va\ue‘ code ‘E%‘value‘ code ‘E%va\ue‘ code ‘E%‘value‘ code ‘E96va\ue

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

code for
power of 10

code ‘ power




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) When mounted components are embedded into resin or
polymer, the resin/polymer selection must consider heat
tolerance, humidity tolerance, mechanical properties, and
chemical or ion composition.

< 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.
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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

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
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Thin film surface mount resistors

URG series

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

Lead

free

Applications
Halogen RoHS . .
'_) - Industrial measurement, electrical scales
. - High precision sensors, medical electronics

9

free Compliance

€ Part numbering system

Series code

URG 2012 L-102-L-T1

Size: URG1608, URG2012,
URG3216, URG5025, URG6432

Packaging quantity: T1(1,000pcs),
T05(500pcs), TO1(100pcs)

Resistance tolerance

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

@ Electrical Specification

Temperatu:; Resi Q) Resi |
Power coeff.icient esistance range( ) esistance tolerance Maximum Resistance Operatng sy
ratings RIiESIance voltage value series temperature quantity
(ppm/°C) %0.01% (L) =+0.02% (P) =+0.05% (W) =+0.1% (B) %0.5% (D)
+1(K)
URG1608 1/16W 100=R=7.5k 100V
*+1(K)
URG2012 | 1/10W 100=R=36k 150V TO5
+2(L)
TO1
+1(K)
URG3216 1/4W 100=R=68k 200V | E24, E96 | -55C ~ 155C
+2(L)
+1(K)
URG5025 1/2W 100=R=150k 300V
+2(L)
TO1
+1(K)
URG6432 3/4W 100=R=200k 300V
+2(L)

*1 Applicable TCR range -20°C ~ 125°C

*Contact us for requirements not listed in above table.



& Dimensions

URG1608 | 0603 1.60%£0.20 0.80+0.25/—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+0.15/—0.10
URG3216 | 1206 3.20+0.20 1.60+0.25 0.50+0.25 0.40+0.15/—0.10
URG5025 | 2010 5.00+0.20 2.50+0.25 0.60+0.25 0.45+0.15/-0.10
URG6432 | 2512 | 6.40+0.20/—0.40 3.20+0.25 0.75+0.25 0.45+0.20
(unit : mm)

@®Reliability specification

Test items

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

Standard

Short time overload

2.5 x rated voltage*.1 5seconds

+0.02%+0.01Q

Life (biased)

*]
70T, rated voltage, 90min on 30min off, 2000hours

+0.02%+0.01Q(R=2500Q)

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

High temperature high humidity

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

+0.05%+0.01Q

Temperature shock

-65C (15min) ~ 150°C (15min) 100cycles

+0.02%+0.01Q

High temperature exposure

155, no bias, 1000hours

+0.05%+0.01Q

Resistance to soldering heat

235+57C, 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.

$10§S1531 Junow A)DJANS Wiy uiy|
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Thin film surface mount resistors

URG series

Metal thin film chip

(the highest reliability and precision)

resistors

BURG series
@®Reliability test data

(OBiased life test

1000

800 H
600

URG2012
LL70C_0.256W,. n =20

400
200

0 - ——

-200

——

-400
-600

Resistance drift (ppm)

-800

-1000

——250Q —— 1kQ —— 10kQ [
—=—20kQ —— 32kQ 5

100

1000 10000

Test duration(h)

OHigh temperature high humidity (biased)

500

400 H
300 H

URG2012
THB 85 C. 85 %.n =20

200

100
0
-100

-200

-300

Resistance drift (ppm)

-400
-500

—— 2500 —— 1kQ —— 10kQ |
—=—20kQ —— 32kQ -

100

1000 10000

Test duration(h)

OTemperature shock

200

150 || URG2012, n=10

100 [

Thermal Shock_-65T to +150T

50
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Mll-b—\
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—— 2500 —— kO —— 68KkQ ||

-200
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100 1000
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400 1
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Test duration(h)

Resistance drift (ppm) Resistance drift (ppm) Resistance drift (ppm)

Resistance drift (ppm)
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-500

200
150

100 [

50

-50
-100
-150
-200

500
400
300
200
100

-100
-200
-300
-400
-500

H URG3216
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H URG3216
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I High Temperature Exposure,155C
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& Temperature coefficient of Resistance

1000 I I I I I I I
300 H Variation of resistance with temperature
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Thin film surface mount resistors

RG series

Metal thin film chip resistors
(the highest precision)

. | HRG series

AEC-Q200 Compliant

Features

- Long term stability with inorganic passivation

- Less than +0.1% drift after 10000 hors of reliability test

- High precision resistance tolerance: +0.05%, very small TCR: +5ppm/°C
- Thin film structure enabling low noise and anti-sulfur

Lead

free

Halogen

9

free

Applications
RoHS . .
' - Automotive electronics
{.‘) - Industrial measurement instrumentation, industrial machines
Compliance

- Various sensors, medical electronics

@®Part numbering system

Series code

RG 1608 102 -

Resistance tolerance

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

Size: RG1005, RG1608, RG2012, RG3216
Temperature coefficient of resistance

Nominal resistance value

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

@ Electrical Specification

Temperature
Power ratings coefficient Resistance range (Q) Resistance tolerance (%) Maximum! || Reslstance]|[ Operating||| Pakaging
Type of resistance . .
voltage value series temperature quantity
Low Regular High (ppm/°C) +0.02% (P)  %0.05% (W) +0.1% (B) +0.5%(D)
+5(V) 100=R<3k
+10(N) 100=R<3k 47=R<100k T5
RG1005 |1/32W|1/16W| 1/8W 75V
+25(P) 100=R<3k 47=R<100k 47=R<150k T10
+100(R) - - - 10=R<47
+5(V) 100=R<5.1k
+10(N) 100=R<5.1k 47=R=270k
RG1608 |1/16W|1/10W| 1/6W 100V
+25(P) 100=R<5.1k | 47=R=<270k | 47=R=332k | 47=R=1M
+50(Q) — = = 10=R<47 E-24, |-55C
+5(V) 100=R<10.2k E-96 ~ 155T
+10(N) 100=R<10.2k 47=R=<475k
RG2012 |1/10W| 1/8W | 1/4W 150V T5
+25(P) 100=R<10.2k | 47=R=475k 47=R=2.7M
+50(Q) - - - 10=R<47
+5(V) 100=R<33.2k
+10(N) 100=R<33.2k 47=R<1M
RG3216 | 1/8W | 1/4W | — 200V
+25(P) 100=R<33.2k| 47=R=1M 47=R<5.1M
+50(Q) - - — 10=R<47
& Dimensions

L

RG1005 0402 |1.00+0.1/-0.05| 0.50%+0.05 0.20+0.10 0.25+0.05 0.35+0.05

RG1608 0603 1.60%0.20 0.80%£0.20 0.30%0.20 0.30%£0.20 0.40%0.10

RG2012 0805 2.00%+0.20 1.25%£0.20 0.40%0.20 0.40%£0.20 0.40%£0.10

RG3216 1206 3.20%+0.20 1.60%£0.20 0.50%+0.25 0.50%+0.20 0.40%0.10

(unit : mm)



@®Reliability specification

Low

Regular

High

Typical

Test ltems Condition (test methods) =47Q 247Q =47Q 2470 =47Q 247Q Low
Short time overload | 2.5 x rated voltagr-z,1 5 seconds +0.10% | £0.05% | =0.10% | £0.05% - +0.10% | +(0.01%)
Life (biased) 70C, rated voltagé,1 90min on 30min off, 1000hours +0.25% | £0.10% | £0.50% | £0.25% = +0.50% | £(0.01%)
High temperature 85T, 85%RH, 1/10 of rated power,
hi - +0.25% | £0.10% | £0.50% | +0.25% - +0.50% | £(0.05%)

gh humidity . .

90min on 30min off, 1000hours

Temperature shock | -55C (30min) ~ 125°C (30min) 1000cycles +0.25% | £0.10% | £0.25% | £0.10% — +0.10% | £(0.01%)
g‘g; Lemperalure | 155, no bias, 1000hours +0.25% | £0.10% | £0.25% | £0.10% | — | £0.10% | (0.01%)
Resi .
Sjg'j:ﬁ]’;cﬁggt 260£5C, 10 seconds (reflow) +01% | +01% | +0.1% | +0.1% | — | +0.1% |*(0.01%)

*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

OBiased life test

High temoperature life test (85T)

(OHigh temperature high humidity (biased)

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

0.50 T 0.50 T T
~ 040 || Sample : RG1608series ~ 040 | Sample : RG1608series
E’\i Test Temperature85C g\j Test Temperature85C Humidity85%RH
= 030 conditions: Rated voltage 90 min. on/30min. off r= 0.30 conditions: 1/10 rated power 90min.on/30min. off
5 020 Rated power=0.1W 5 020 Rated power=0.1W
g 010 n=100 g 010 n=100 4
G 000 X x S 0.00 : L —
] % === ] : .
2 -0.10 i ﬂ 2 -0.10 §
& —020 — e & -0.20 !
—0.30 —— 1kQ  —= 100kQ ~0.30 —o— 1kQ  —=— 100kQ
‘ —o— 10kQ —=— 330kQ ' —o— 10kQ —— 330kQ
—0.40 56kQ —0.40 56kQ
—0.50 L —0.50 L
10 100 . 1000 3000 10000 10 100 . 1000 3000 10000
Test duration(h) Test duration(h)
OTemperature shock OHigh temperature exposure
Temperature shock High temperature exposure(155C)
0.50 T 0.50 T
~ 0.40 H Sample : RG1608series ~ 040 pSample : RG1608series
B 0.30 Test -65°C (30min)—room temp (. 3min)— R 0.30 | Test Temperature155C
Rt . conditions: + 125°C (30min)—room temp (. 3min) = : conditions: n=100
5 020 n=50 5 020
g 010 ; @ 010
S 0.00 5 0.00 5
g —0.10 -% —-0.10
& ~020 = e kQ 100kQ)
- —0.30 e -
0.30 56KQ —e— 10kQ —— 330kQ
—0.40 = 100KkQ —0.40 56kQ
—0.50 —0.50 T
10 100 1 10000 10 100 . 1000 3000 10000
Number of cycles Test duration(h)
@ Derating Curve
"o
3 00 = High power application
3 "o
~ 100 = Regular power application
g : : High precision
s Vo
| 10
& 50 —
e "o
kS| )t
© "o
o 1 1
O F — T
—55 0 7085 155

Ambient temperature (C)

€ Maximum pulse power limit

100
3% :
8: 10
£ %
E= =
Es —~
é 2 1 Y —e— 1005 type
=8 | -+ 1608type
M = 2012 type
H —a— 3216 type
0.1 n 1 L .
0.0001 0.001 0.01 0.1 1 10

Pulse duration (seconds)

Test procedure

Voltage pulse is applied to the test samples mounted
on the test board.

After each pulse, resistance drift is measured. Pulse
voltage is increased until the drift exceeds +/-0.5%.
The power at that voltage is defined as the
maximum pulse power.
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Thin film surface mount resistors

RGT series

SUSUMU

Lead

free

Halogen

9

free

RoHS

3

Compliance

@ Part numbering system

Series code

RGT 2012

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 igorganic passivation

* Resistance tolerance : +0.1% , TCR : +10ppm/°C
* Thin film structure enabling low noise and anti-sulfur

Applications

- Automotive electronics

- Industrial measurement instrumentation, industrial machines

- Wide temperature operation machines

Size: RGT1005, RGT1608, RGT2012

Temperature coefficient of resistance

T_

105 -

T-

[3;]

Packaging quantity :

T5(5,000pcs)

Resistance tolerance

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

@ Electrical Specification

ngg)ft;.iggl"rte Resistance range(Q) . . . .
Power of resistance Resistance tolerance Maximum ReSIStan.ce Operating Packag_mg
ratings voltage value series temperature quantity
(ppm/C) +0.1%(B) +0.5%(D)
+10(N) 10=R=100k
RGT 1005 1/32W 50V
+25(P) 10=R=150k
+10(N) 10=R=270k
RGT 1608 1/16W 100V E-24, E-96 -65C~ 175C T5
+25(P) 10=R=1M
+10(N) 10=R=475k
RGT2012 1/10W 150V
+25(P) 10=R=2.7M
&Dimensions
Size
Type (inch) L w a o] 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%+0.20 0.30%+0.20 0.30+0.20 0.40+0.10
RGT2012 0805 2.00+0.20 1.25+0.20 0.40+0.20 0.40%+0.20 0.40+0.10
(unit : mm)



@®Reliability specification Standard

Test items Condition( IEC60115-1/JIS C5201-1) <47Q
Short time overload | 2.5 x rated voltage'x,.1 5 seconds +0.05%

Life (baised) 125, rated voltagﬁ1 , 90min. ON/ 30min. OFF, 1000hours +0.5% *+0.25%
Hi%?gfm;gg#;re 85°C. 85%RH, 1/10 of rated power, 90min. ON/ 30min. OFF, 1000hours +0.5% +0.25%
Temperature shock | -55T (30min) ~ 125C(30min) 1000 cycles +0.25% +0.1%
”‘gh;f’;“ogﬁrrg“"e 175, no baias, not mounted, 1000h +0.25% +0.1%

*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.

S10]S1S91 JUNOW 29BLNS WY UYL

@ Reliability test data

seuss 19y

(OBiased life test OHigh temperature exposure

0.30 g T
025 H —— RGT1608-680Q0 —=— RGT1608-10kQ =
020 | . RGT1608-100kO

0.15 T T T T T T T T T T
—— RGT1608-680Q —=— RGT1608-10kQ

i
| —— RGT1608-100kQ T
L

0.10

0.156
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

0.05

0.00

oY %

Resistance drift (%)
Resistance drift (%)

:
-0.05
:
:

1 10 100 1000 1
Test duration (h) Test duration (h)

& Derating Curve

o
o

Ratio to rated power (%)
(o)
(@]

o

-55 0 50 100 125 160 175

Ambient temperature (C)



Thin film surface mount resistors

NRG series

Lead Hat)gen RoHS
-
free free Compliance

@ Part numbering system

NRG 2012

Series code

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

- Medical electronics, industrial measurement instrumentation

- equipment/devises under magnetic field

Size: NRG1608, NRG2012, NRG3216

Temperature coefficient of resistance

i

@®Electrical Specification

104 -

W-T1
L

Packaging quantity:

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

Resistance tolerance

Nominal resistance value

(E-24: 3 digit, E-96: 4 digit, NRG6432: all 4 digit)

Temperature . .
Power o‘;‘:z:::ti:::e Resistance range(Q) Resistance tolerance Maximum Resistance Operating  Packaging
ratings voltage value series temperature quantity
(ppm/°C) £0.05% (W) +0.1%(B) +0.5%(D)
+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(Q) - - 10=R<47
+£5(V) 100=R<10.2k
T
+10(N) 47=R=475k B
NRG2012 1/8W 150V E-24,E-96 | -55C "155C
+25(P) 47=R=475k 47=R=1M 5
+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
&#Dimensions
1. L |
ey 2
i T Size L w t
ype (inch) &
w NRG1608 0603 1.60+0.20 0.80+0.25/—0.20 0.30%+0.20 0.40+0.15/-0.10
NRG2012 0805 2.00+0.20 1.25+0.25/—0.20 0.40%+0.20 0.40+0.15/-0.10
' ; ] NRG3216 1206 3.20+0.20 1.60+0.25 0.50%+0.25 0.40+0.15/-0.10
RN (unit : mm)




@ 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%
Life (biased) 70°C, rated voltage, ' 90min on 30min off, 2000hours +0.5%
High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 2000hours +0.5%
Temperature shock -65°C (30min) ~ 150°C (30min) 100cycles +0.5%
High temperature exposure 1557, no bias, 1000hours +0.5%
Resistance to soldering heat 260x5C, 10 seconds (reflow) +0.05%

*1 Rated voltage is given by E=VvR 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.

@®Reliability test data

(OBiased life test

Resistance drift(%)

1.00
0.80
0.60
0.40
0.20
0.00

-0.20
-0.40
-0.60

-0.80
-1.00

—NROZOIIE:DIULIQ” | | ! !!
-

100 1000 10000
Test duration(h)

(OHigh temperature high humidity (biased)

Resistance drift(%)

1.00
0.80
0.60
0.40
0.20
0.00

-0.20
-0.40
-0.60

-0.80
-1.00

T
21008 | 1111
Upger limk

Lowwer |lmit
]

100 1000 10000
Test duration(h)

OTemperature shock

Resistance drift(%)

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

[ B B E |
—— NRG2012 100K ! ! !!!!!

Upperlima

Lewer limit

11T

1

10 100 1000
Number of cycles

@ Derating Curve

Ratio to rated

power (%)

o
o

N

N

o)
o

AN

-65

0 50 70 100 155
Ambient temperature (C)
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Thin film surface mount resistors

RS series

SUSUMU

Audio thin film chip resistors
(high precision)

Lead Ha{:gen
free free

@ Part numbering system

RS 1005P - 102-B - T1

Series code

RoHS

e

Compliance

MRS 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

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

|

Size

Please contact our sales office
for details.

10 %
Packaging quantity:

Temperature coefficient of resistance

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

@®Electrical Specification

Nominal resistance value

Resistance tolerance

Temperature

Resistance range(Q)

Power ratings D(;‘:::i:::::,e Resistance tolerance Maximum Re?’;slﬁl:ce Operating  Packaging
voltage - temperature  quantity
Low Regular (ppm/°C) +0.1%(B) +0.5%(D)
RS1005 | 1/32w 1/16W +25(P) 47<R=100K 75V o
E-6 -55C ~ 155
RS2012 1/10W 1/8W +25(P) 47=R=100K 150V T5
* Please contact our sales office for details.
& Dimensions
1. L 1
|__|a |‘—‘a | Size
T Type (inch) .
W RS1005 0402 |1.00+0.10/-0.05| 0.50+0.10 0.20%+0.10 0.25%+0.05 0.35+0.05
RS2012 0805 200+0.20 |1.25+0.25/-0.20 | 0.40+0.20 0.40£0.20 |0.40+0.15/-0.10
T T :: (unit : mm)
t
l—— =



&®Derating Curve

100 \

AN

Ratio to rated power (%)
(o))
(@]

N\

-55 0 50 85 1

Ambient temperature (C)

00 165

SUSUMU
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High power thin film chip resistors
(long side terminal)

BPRG series AEC-Q200 Compliant

Features

- Long side terminal enabling higher power capability

- Significantly larger power handling capability than conventional same size resistors
Size: 2010 ~ 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 Hat)gen RoHS Applications
J '.‘) - Automotive electronics
free free Compliance . DC motor, inverters

- Robotics, Industrial control system

@Part numbering system

PRG 3216 P-1001-B-T5_
—_—T —— 1 Packaging quantity: T4(4,000pcs)
Series code (PRG6432, PRG5020)
. T5(5,000pcs)
Size: PRG2010, PRG3216 (PRG3216, PRG201 0)

PRG series

PRG5020, PRG6432

Resistance tolerance

Temperature coefficient of resistance

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

@®Electrical Specification

fenpelatie Resistance range(Q)
Power o‘:f_:fs'i':t'::; . Resistance tolerance Maximum  Resistance =~ Operating Packaging
ratings voltage value series temperature quantity
(PPM/°C) £0.1% (B) +0.5% (D)
+25(P) 10=R=25k
PRG2010 0.5W 47=R=25k 100V
+50(Q) 2 5=R=25k
T5
+25(P) 10=R=100k
PRG3216 1.0W 47=R=100k 150V
+50(Q) 2.5=R=100k
E-24,E-96 | -55C ~ 155T
+25(P) 10=R=200k
PRG5020 1.5W "~ 2.0W 47=R=200k 200V
+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




& Dimensions
W
o,

a Type

Test items

Life (biased)

@®Reliability specification

Size
(inch)
PRG2010 | 0804 2.00+0.20 1.00£0.20 0.20+0.10 0.25+0.05 0.35+0.05
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
PRG5020 | 2008 5.00£0.20 2.00£0.20 0.40+0.20 0.40£0.20 |0.45+0.15/-0.10
PRG6432 | 2512 |6.40+0.20/-0.40| 3.20+0.25 0.45+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

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

+(0.25%+0.05Q)

+(0.1%+0.01Q)

Temperature shock

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

+(0.25%+0.05Q)

+(0.1%+0.01Q)

High temperature exposure

1557, no bias, 1000hours

+(0.25%+0.05Q)

+(0.1%+0.01Q)

Resistance to soldering heat

260157, 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.
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Thin film surface mount resistors

PRG series

SUSUMU

High power thin film chip resistors

(long side terminal)

BPRG series

@®Reliability test data

(OBiased life test

0.12 Load Life @ 70°C at Rated Power 1.0W n = 20
0.10

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

e e e el W S L [P

Resistance drift(%)

-0.08 } | | - PRG3216:300Q |

O Tt e e e Lewar bt

0.12 L L 1 LI A

10 100 1000 10000
Test duration(h)

0.30 Load Life @ 70°C at Rated Power 2.0W n =10
[ORZISY omcrns o ot B & i £ i e o e i i i b Upger Imer

0.20
0.15
0.10
0.05
0.00 |
-0.05
-0.10
015 - - - -
0.20 | ~-PROG432: 1080
025 m e ——

-0.30
10 100 1000 10000

Test duration(h)

Resistance drift(%)

OHigh temperature high humidity (biased)

0.30 Temperature Humidity Bias 0.2W n=20
[OR2SY: romvmmamy mae e v i 1 1 B T Wy e e o 1§ O o T B B F g et

0.20
0.16
0.10
0.05 | - 1
0.00 - | e .

-0.05

-0.10

020 1 1 8 ! | =-PRUS4IZ:10Q
-0.25 et e e e el Lawer bt
-0.30

Resistance drift(%)

i TR
Test duration(h)

0.12 Temperature Humidity Bias 0.1W n =25
(O YO} v s o o o 7 B 7 s e i B 3 s s R TG R B U o it

0.08
0.06
0.02 - Ml
0.00 | {11113
002
004

-0.08 1) | EREL ~PRG3Z16:300Q

Resistance drift(%)

o YR T} om0m S5 O 151 6 | Ao Bt 0 B 8 4 L | e IRl o e B LR

-0.12

Lowar et
10 100 1000 10000
Test duration(h)

0.12

Load Life @ 70°C at Rated Power 1.0W n =20

010 F==—t—a—r o rir—- B e RBER

0.08
0.06
0.04
0.02
0.00 ¢
-0.02
-0.04
-0.06
-0.08

istance drift(%)

Res

010 F——

-0.12
1

0.12

0.10 ===~

0.08
S 006
0.04
0.02

=
o
o

-0.02
-0.04
-0.06
-0.08

istance drift(%

Res

010~~~

-0.12

0.12

0.10 ===~

0.08
s 006
0.04
0.02
0.00 +
-0.02
-0.04
-0.06
-0.08

Resistance drift(%

-0.10 ~=--

-0.12

+PRB§2!0:1M9

100 1000 10000
Test duration(h)

100 1000 10000
Test duration(h)

Temperaturs Humidity Bias 0.1W n= 25

100 1000 10000
Test duration(h)



(OTemperature shock

Resistance drift(%)

Resistance drift(%)

012 Thermal Shock -55°C - +125°C n =25
010 ======fmm s m e e e e e e e e e e | vppertns

0.08

0.06

0.04

0.02 T T i —=TTrT

-0.02

-0.04

008 L1y VI R || |~PRG3218:3009
010 ~mmm e e e e L

10cycle 100cycle 1000cycle 10000cycle

Test duration(h)

0.30 Thermal Shock =55°C = +125°C n=25
025

0.20
0.15
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Thin film surface mount resistors

HRG series

High power thin film chip resistors
(short side terminal)
BHRG 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

Lead Ha{:gen
free free

RoHS Applications
';) - Power source related devises
Compliance - DC motors, inverters

- Robotics, Industrial control system

@Part numbering system

Series code

HRG 3216

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

Size: HRG3216

Resistance tolerance

P-1001-B-T5
| T TT

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

Temperature coefficient of resistance

@®Electrical Specification

B Resistance range(Q)
Power 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 | -55T ~ 155T 15
+50(Q) 47=R=100k 10=R=100k
& Dimensions
L
2y 2.

1.10£0.20 |0.40+0.15/-0.10

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

(unit : mm)




@ Reliability specification

Standard

Test items Condition (test methods (JIS C5201-1)

Life (biased) 70°C. rated voltage,”' 90min on 30min off, 1000hours +(0.5%+0.05Q) |+£(0.25%+0.01Q)

High temperature high humidity | 85°C, 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 2605, 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.

S10]S15a1 Junow AXD4INS Wiy uiy|

@®Reliability test data

salles HYH

(OBiased life test (OHigh temperature high humidity (biased)
0.12 T I 0.12 T T T T TTTT
0.10 1 Load Life @ 70T at 0.10 | Temperature Humidity Bias
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£ oos [ £ oos [
£ o004 £ o004
S 002 S o002
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§ -0.02 § -0.02
© 004 @ 004
n [%3 -
& o ~ HRG3216 : 10kQ || & o - HRG3216 : 10kQ ||
! [T 11117 T T TT1TT]
010 -0.10
010 T o010 T
10 100 1000 10000 10 100 1000 10000
Test duration(h) Test duration(h)
(OTemperature shock (OHigh temperature exposure
0.12 T [T T TTTTT 0.12 T I T
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< %% s5C-+125Cn=25 2 298| 4t 155C with no power n =25
£ oos H & oos H
£ o004 £ o004
S o002 S 002
2 000 - 4 8 oo +
S o002 S 002
» 004 @ 004
a2 D
& oo ~ HRG3216 : 10kQ || e oo [+ HRG3216 1 10kQ
1T 11117 L _ T T TTI7
010 -0.10
012 [ [ T[T 012 T T
10 100 1000 10000 10 100 1000 10000
Test duration(h) Test duration(h)
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|
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5 |
; 1
8 1
|
& 50 !
° |
° 1
= |
o |
0 |

-55 0 50 70 100 155

Ambient temperature (C)



Thin film surface mount resistors

MRG series

Anti-surge thin film chip resistors

BMRG series

Features

« Thin film structure enabling low noise and anti-sulfur

Applications

- Power source related devices
Lead Halogen RoHS

\Q '_) - Automotive electronics
[ ]

free free Compliance

- Robotics, Industrial control system

@ Part numbering system

MRG 2012 N-104-B-T5

Series code ‘

- Precision resistance tolerance: +0.1%, very small TCR: +10ppm/°C

AEC-Q200 Compliant

- Significant improvement of anti-surge capability comparing to existing thin film resistors

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

Size: MRG2012, MRG3216, MRG5025

e T —— Packaging quantity: T5(5,000pcs)

Resistance tolerance

Temperature coefficient of resistance

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

@ Electrical Specification

T:;':::;::e Resistance range(Q)
Type Power o e Resistance tolerance Maximum Resistan_ce Operating Packag_ing
ratings voltage value series temperature quantity
(ppm/°C) PR EA:)) £0.5% (D)
+10(N)
MRG2012 1/10W —— 100=R=1M 150V
+25(P)
T5
+10(N)
MRG3216 178w 100=R=2M 200V E-24,E-96 | -55T " 155T
+25(P)
+10(N)
MRG5025 12w 100=R=2M 300V T4
+25(P)
& Dimensions
1- L |
= 2| "
T ize
Type (inch) L w a t
w MRG2012 0805 2.00£0.20 1.25+0.25/-0.20 0.40+0.20 0.40+0.15/-0.10
RN MRG3216 1206 3.20+0.20 1.60+0.25 0.50+0.25 0.40+0.15/-0.10
: : ) MRG5025 2010 5.00%+0.20 2.50+0.25 0.60+0.25 0.45+0.15/—-0.10
4 (unit : mm)




@ 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%
Life (biased) 85°C, rated voltage,' 90min on 30min off, 2000hours +0.25%
High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 2000hours +0.25%
Temperature shock -55°C (30min) ~ 125°C (30min) 2000cycles +0.1%
High temperature exposure 155C, no bias, 2000hours +0.5%
ESD (HBM) 4KV (Positive 3times, negative 3 times) +0.5%
Resistance to soldering heat 26015, 10 seconds (reflow) +0.1%
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*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.

@®Reliability test data

selles HYN

(OBiased life test (OHigh temperature high humidity (biased)
05 - 05 :
04 [ MRG3216-2500 04 | MRG3216-2500
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g o2 i £ o2 1i
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(OTemperature shock (OHigh temperature exposure
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Number of cycles Test duration(h)
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Thin film surface mount resistors

RGA series

SUSUMU

High temperature thin film chip

resistors
BRGA series

AEC-Q200 Compliant

Features

- 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

Applications
Lead Hal RoHS
- afgen O' - Automotive electronics
Q .’ - Equipment used in high temperature
free free Compliance

- Downhole drilling

@ Part numbering system

RGA 2012

Series code ‘
Size: RGA1005, RGA1608,RGA2012

104-B-T1
TT

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

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

Resistance tolerance

i

Temperature coefficient of resistance

@®Electrical Specification

U Resistance range(Q)
Power o(fx::silsc:::::e Resistance tolerance Maximum  Resistance Operating Packaging
Type ratings voltage  value series temperature  quantity
(ppm/°C) +0.1% (B) +0.5% (D)
+10(N) 47=R=100k
RGA1005 1/32W 50V
+25(P) 10=R=100k
+£10(N) 47SRS274k T
RGA1608 1/16W 100V E-24, E-96 | -55T "~ 230T
+25(P) 10=R=332k 10=R=360k T5
+10(N) 47=R=475k
RGA2012 1/10W 150V
+25(P) 10=R=1M
&Dimensions
1. L |
2y o]
1 Size
Type (inch) L w a t
w RGA1005 0402 1.00+0.1/-0.05 0.50%+0.10 0.20%£0.10 0.35+0.05
RGA1608 0603 1.60+0.20 0.80+0.25/—0.20 0.30%+0.20 0.40+0.15/-0.10
' ' RGA2012 | 0805 2004020 | 125+025/~020 | 0404020 | 0.40+0.15/—0.10
(unit : mm)




@ Reliability specification

Test items

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

Standard

Short time overload

2.5 x rated voltagef1 5seconds

+(0.1%+0.01Q)

Life (biased)

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

*(0.2%+0.05Q)

High temperature high humidity

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

*(0.2%+0.01Q)

Temperature

shock

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

+(0.2%+0.01Q)

High temperature exposure

155C, no bias, 1000hours

*(0.2%+0.05Q)

Vibration

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

test duration for each of 3 axis: 6 hours

*(0.2%+0.05Q)

Resistance to soldering heat

26015C, 10 seconds (reflow)

£(0.5%+0.010Q)

*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.

@®Reliability test data

(OBiased life test
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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.

Thin film surface mount resistors

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

@ Part numbering system

Series code R‘R 0816 102 - D - (M) - (Ié) - (:":)

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

RR series

RR1220, RR1632, RR2632, ) )
Taping quantity: RR1632, RR2632 5000pcs:T5
RR0306, RR0510, RR0816, RR1220: nocode is given

Temperature coefficient of resistance

Nominal ~ RR0306, RR0510, RR0816, 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,
value RR1632, RR2632: 4 digit Resistance tolerance

@ Electrical Specification

Temperature
o‘f:‘::EfII:tI::(t:e Resistance range(Q) Resistance tolerance Maximum Resistance ~ Operating  Packaging
voltage value series temperature quantlty
(ppm/°C) £0.1% (B) £0.5% (D) *1% (F)
+25(P) 33=R=22k
RR0306 1/20W £100(R) — — 10=R=30 15V E-24 5,000pcs
+25(P) 100=R=100k
RR0510 1/16W +100(R) | - 10=R<100 - 25V 10,000pcs
+25(P) _ 100=R=360k _
AL /16w +50(Q) 10=R<100 sV
5,000pcs
+25(P) — 100=R=1M
RR1220 1/10W +50(Q) — 10=R<100 — 100V
E5(V) _ _ E-24, E-96| -55C ~ 125
£10(N) 100=R=200k
RR1632 1/8W +25(P) S1SR=1M B 150V
+50(Q) - 10=R=49.9
5(V) _ _ T5
£10(N) 100=R=330k
RR2632 1/4W £25(P) 51=R=2M ~ 200V
+50(Q) - 10=R=49.9

& Dimensions

L

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

W RR0510 0402 1.00+£0.05 0.50+0.05 0.20+0.10 0.25+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

RR1220 0805 2.00+0.20 1.25+0.20 0.40+0.20 0.40+0.20 0.40+0.10

RR1632 1206 3.20%+0.20 1.60%0.20 0.50%0.20 0.45%0.20 0.40%0.10

+ RR2632 1210 3.20%+0.20 2.60%0.20 0.50%0.20 0.45%0.20 0.40%0.10

(unit : mm)



Metal thin film trimmable chip
resistors

BRT series

Features

Applications

Lead Halogen RoHS

R ,
J '.‘) - PA module of mobile phone

free free Compliance

@ Part numbering system

RT 0816

Series code ‘

Size: RT0603, RT0510, RT0816, RT1220

Temperature coefficient of resistance

i

@®Electrical Specification

trimming stability and short trimming time.
- Available as small as 0.3mm x 0.6mm

102-M

L

AEC-Q200 Compliant

- Patented trimming method (Patent# 1921853)guarantees precision trimming, post

- Sensor circuits that require accuracy (e.g. automotive electronics)

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

Resistance tolerance

Nominal resistance value

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) (%)
+25(P) 11 E(’)?( fi;i -
RTO603 | 1/20W 1 EK : : 15V 15,000pcs
+100(R) :
10k - -
+25(P) ;gg 571?( -
+100(R) -
10k - -
+25(P) 100 330 1.0k +20(M) 55C - 125C
2.7k 8.0k 8.8k
+100(R) -
- 37k 40k
+05(p) 100 330 1.0k
8.2k 15k 15k
1/10W | *50(@ 83 . :
RT1220 - 4.7k _ _ 100V 5,000pcs
+100(R) 3.3k 10k 33k 100k
100k 120k 120k 220k
& Dimensions
1- L |
Size
Type (inch) L w a b t
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+0.20 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

Metal thin film chip resistor

networks
BRM 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.
\’! \l ") - RoHS compliant, 100% lead free
L
free free Compliance Applications

- 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 2012 A-***/***-PWX 10

e E— Packaging quantity:
‘ 10(1 ,000pcs), 50(5,000pcs)

Size: RM2012, RM3216, RM3225 Relative resistance tolerance

Series code

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)

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.

x 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)

1k 1k 1k 3k 1k 5k | 4.g | 1k 9k 1k | 20k [, .00 1K | 50k
1:1 | 10k | 10k | 1:3 | 10k | 30k | 1:5 | 2k | 10k : 10k | 90k [1:20] 2k | 40k | ° 2K | 100k
100k | 100k 100k | 300k 10k | 50k 1k | 10k Sk | 100k |y ool 1K | 100k
1k 2 |, 1k ak [ e 1k 6k |1:10 2« [ 20k | o | 1k | 25k |7 2K | 200k
1:2 | 10k | 20k : 10k | 40k : 10k | 60k 10k | 100k | 128 ok | 50k
100k | 200k




@®Electrical Specification

O 4 terminal, 2 element

Top view, terminal number

Circuit diagram (circuit type A)

Top view, terminal number

Circuit diagram (circuit type B)

® ®

R1 R2

O0——1+H—0®
o0—1+H—0®

O]

®

oO0—1—0e

o
%Fﬂ R2
b4
0]

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)*1

Power Resistance Pakaging
ratlr:gs range Absolute Relative tolerance Absolute Relative tolerance” CIEEmIg
(85°C) () tolerance tolerance (designation)
Fie=Istance= il fHesl=bnca’s o) opR Bek ez coy Resistanco il |y Hesistance'gq| o< Resistnceizoog
*0.02%(P) | L0 oeo N
100 ~<300 | £O1%(B) | £0.05%(W) _36015"//0(2/\)’) _ +10ppm/CN) ;;ppr':j:g((‘)l(v)) +20pm/TW) )
0.05W / +05%D) | £01%B) | Lo se £25ppm/C(P) |, oo | +5ppm/C(V)
Element +05%D) | 000 +5ppm/T(V)
+0.5%
RM2012
P?a'gl‘g g/e +0.05%(W) | 0.01%(L) £0.02%(P) £0.05%(W) | £5ppm/C(V) | +1ppm/CX) | +1ppm/CX) | o e
300~ 100k | *0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |+10ppm/CIN) |%20pm/ C(W) | £2ppm/CW) | 00 0
+0.5%(D) +0.5%(D) +0.5%(D) | #£25ppm/C(P) | £5ppm/T(V) | £5ppm/CT(V) | —
*0.02%P) | L0 om0
+0.05% (W, +1ppm/C(X
100~<g00| 01%®) | x005tm | LT C [Eommwom O #2eonsot . tape & reel
0.083W / +0.5%(D) +0.1%(B) 10'5"/(D) +25ppm/C(P) jrs SO +5ppm/C(V) P
Element +0.5%(D) U +5ppm (T&R)
RM3216 | o.125w/ 10=1.000
" +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X) | £1ppm/T(X) +200m/ W) =1,000pcs
8¢ 1300~500k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B)  |+10ppm/CT(N) | =2ppm/C(W) | +2ppm/T(W) Isppm oy | 50=50000cs
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/T(P) | +£5ppm/C(V) | £5ppm/T(V) | ~ PP
£0.02%P) | .
+0.05%(W, +1ppm/C(X 5
100 ~<g00 | TO1%(B) | +0.05%W) +01%0((I3)) - £10pom/CN) +2ss::/°0((w)) *200m/C(W) -
0.1W / +0.5%(D) +0.1%(B) PO +25ppm/C(P) |, . +5ppm/C(V)
Eloment 05D | TO5%O) +5ppm/C(V)
+0.5%
RM3225
P:fl‘g ;e +0.05%(W) | 0.01%(L) £0.02%(P) £0.05%(W) | £5ppm/C(V) | +1ppm/C(X) | +1ppm/CX) | o e
300 ~ 500k | *0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |+10ppm/CIN) |2ppm/ C(W) | £2ppm/CW) | 0 0
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/T(V) | £5ppm/CT(V) | —

*1

TCR guaranteed range : -20°C~ 125°C

*2  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)

9 o |9 g T 9
R1
R1 R3 R3
R2 R2
© 1 © S 1
0] @ © @ O] @

®

® @

R2 R3

OO—11+0©
OO—— 10O
OO——1+0©

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)*1

Power  Resistance Pakaging
. 5 > .
(r:;l:::g) rz(lgg;e Absolute Relative tolerance Absolute Relative tolerance (i‘:iag:::iti)

tolerance tolerance
Besle e = i [{<BeeIstnce = {oa ook ete=s00 Resistance — | 1<Resistance<y 100< esistanee <50
+0.02%(P) | .
+0.05% (W, +1ppm/T(X
100 ~<300 | O1%(B) | £0.05%W) +01%°((B)) ) +10ppm/CIN) +2§§$/QC((W)) +2ppm/TW) ]
0.042wW / +0.5%(D) +0.1%(B) 10'5.,/ D) +25ppm/C(P) 15ppm o) +5ppm/C(V)
RM3216 Element £05%MD) | B
g1z £0.05%(W) | +0.01%() £0.02%(P) | +0.05%(W) | +5ppm/CV) | £1ppm/CO) | £1ppm/CH) | oo
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/CIN) |£2ppm/C(W)| +2ppm/T(W) ;5°°m oy | 1P &reel
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | ~ PP (T&R)
+002%P) | 10=1,000pcs
+0.05%(W) +1ppm/C(X)
100 ~<300 | EO1%(BI | £008%MW) | Lot te ) =£100pm/ON) |52 | £200m/CW) ) 505,000pcs
0.066W / £05%(D) | £01%B) | ooy £2500m/CP) | Ky | £50PM/CV)
mmazps | OO +05%D) | R
l%ir;; . +0.05%(W) | *0.01%(L) £0.02%(P) | +0.05%(W) | £50om/CIV) | £1ppm/C | E1pom/ T | oo
300~ 100k | %0.1%(B) +0.05%(W) %0.1%(B) =0.1%(B) | £10pom/CN)| +20pm/C(W) | £2ppm/CW) | 22 1)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | ~ PP

*1

TCR guaranteed range : -20°C ~ 125°C

*2 Contact us for detailed information on relative tolerance and TCR.
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Thin film surface mount resistors

RM series

Metal thin film chip resistor networks

BRM series

O 6 terminal, 4 element

Circuit diagram (circuit type |)

Top view, terminal number
® ® @
® @ ®

® ® @
O IaY

Y
R4 R3

Power

Resistance tolerance (Code)

Resistance

Temperature coefficient of resistance (Code)*1

TEEE iange Absolute Relative tolerance2 Absolute Relative tolerance2
(65°C) @ tolerance tolerance
Resistance _; 4 (Resistance <15 1< Resistance .z Resistance _; 4 (Resistance <1 00« Resistance .z
ratio ratio = ratio = ratio ratio = ratio =
+0.02%(P) | L0 om0 N
100 ~<300 | £O1%(B) | £0.05%(W) —fdoi//"g‘)” _ +10ppm/CIN) ;;ppn'://:gm +20pm/TW) ]
0.032W / +0.5%(D) | +0.1%(B) 10'5,,/"@) +25ppm/C(P) 15"°m oy | E5PPM/CY)
Element +05%D) | o FoPp
RM3216 | o.125w/ 00 0 0101 40 00 00 . N .
Package £0.05%(W) | £001%(L) +0.02%(P) | +0.05%W) | £5ppm/C(V) | £1ppm/C(X) | E1pom/CX) | 4o o)
300~ 100k | 0.1%(B) +0.05%(W) £0.1%(B) 0.1%(B) | +10ppm/CIN) | 2ppm/C(W)| 2ppm/CW) | 00
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/T(V) | £5ppm/CV) | ~>°F
+0.02%(P) | L0 om0 N
100 ~<300| O1%(B) | £0.05%W) ‘f(‘)oﬁ,//"(g‘)” ) +10ppm/CN) ;;ppgj:gm +2ppm/C(W) ]
0.05W / +0.5%(D) | *0.1%B) | 100 o +25ppm/C(P) :—Sppm oy | E5PPm/CY)
Element +05%D) | +oPp
RM3225 el +0.059 +0.01%(L) +0.02Y +0.059 + + +
e 005%(W) | £0.01%(L) +0.02%(P) | *005%(W) | £5ppm/C(V) | 1ppm/CX) | +1ppm/CX) | o)
300~ 100k | +0.1%(B) +0.05%(W) *£0.1%(B) 0.1%(B) | £10ppm/CN) | £2ppm/C(W)| *2ppm/CW) | L7 )
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | +£5ppm/C(V) | £5ppm/T(V) | ~ PP

Pakaging
quantity

(designation)

tape & reel
(T&R)

10=1,000pcs

50=5,000pcs

*1 TCR guaranteed range : -20°C ~ 125°C
*2  Contact us for detailed information on relative tolerance and TCR.

O 8 terminal, 4 element

Top view. terminal number

Circuit diagram (circuit type F)

®© ® ®

o ® 6
R1| | R2| | R3| | R4

o o e o

Power

Resistance tolerance (Code)

Resistance

Temperature coefficient of resistance (Code)*1

Pakaging
. o *2 i
T;;?g)s razgg;e Absolute Relative tolerance Absolute Relative tolerance (;‘els’s:::z‘)
tolerance Resistance _4 Resistance < Resistance _, tolerance Resistance _4 Resistance o Resistance ,
ratio 1< ratio =100 100< ratio <500 ratio 1< ratio =100 100< ratio =500
*0.02%(P) | Lqoeo
+0.05%(W, +1ppm/C(X
100 ~<300 | EO1%(®) | £0.05%(W) 4?0015.,/;;)) _ +10ppm/C(N) +2:)’p°$/:g((w)) +2ppm/C(W) )
0.032W / +05%(D) | *01%B) | L o'swn +25p0m/CP) | o0 1 Y| +5ppm/T(V)
Element +05%p) | O00P0) +5ppm/C(V)
RM3216 | ¢.125w/
Pachage 005%(W) | +001%(L) £0.02%(P) | 005%W) | +5pom/C(V) | £1ppm/CX) | Eppm/CX) | oo,
8 300~ 100k | =*0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |£10ppm/C(N) [£2ppm/‘C(W)| £2ppm/‘C(W) zsppm/"C(V) tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | +5ppm/C(V) | £5ppm/C(V) | ~ PP (T&R)
*0.02%(P) | 10=1,000pcs
+0.05%(W) +1ppm/C(X) !

N *01%(B) | £0.05%W) | o 1 _ +10ppm/C(N) |, +2ppm/C(W) ] 8
oosw, | 100~<800 | L hsoup) | 0.1%@®) ;8';.f(g) +25ppm/C(P) ;gppm%(‘g’ +5ppm/C(V) 50=5.000pcs
Element +0.5%(D) +0.5%(D) +5ppm/C(V)

RM3225
F?e;ikwa; . £005%(W) | 0.01%(L) +0.02%(P) | *0.05%W) | £5ppm/C(V) | £1ppm/CX) | E1ppm/CX) | 4oy
300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | £10pom/CN)| +20pm/CW) | £2ppm/CW) | 22 o)
+0.5%(D) +0.5%(D) +0.5%(D)  |+25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | —
£002%P) | .,
+0.05%(W, +1ppm/C(X
100 ~<g00 | TO1%([B) | +0.05%W) +o1%o(t3)) . 10ppm/CIN) +2spprr:/°0((w)) *+2ppm/C(W) . tape & reel
0.1W / +0.5%(D) +0.1%(B) :0'50/(0) +25ppm/C(P) :5 V) +5ppm/C(V)
cmoasy | OO £05%D) | =oPP (T&R)
P(;gk"\; /e +0.05%(W) +0.01%(L) +£0.02%(P) +0.05%(W) | +5ppm/C(V) | £1ppm/C(X) | +1ppm/CX) | o) 10=1,000pcs
e 300~ 1M | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/C(N) | £2ppm/TW) | +2ppm/T(W) 15‘;‘;m () | 40=4:0000cs
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) |

*1 TCR guaranteed range : -20°C ~ 125°C
*2  Contact us for detailed information on relative tolerance and TCR.



O 8 terminal, 6 element

Top view. terminal number

Circuit diagram (circuit type G

@

® ©®

® © ® 6
O

O — 0O O

R6 [R5 [ R4

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)*1

Power  Resistance Pakaging
i 9:2 *2 5
r:tslggs r??ge Absolute Relative tolerance Absolute Relative tolerance (;‘s'f’:::z)
( ) tolerance Resict — — tolerance Reict et = g
Ssistance=qNl<hesistance = oo fopeiestanecsgp esistance =1l i<Resistance 10| [foo< FesisElzeizs0g
*0.02%P) | L0z +
100 ~<300 | EO1%(®) | +0.05%(W) ‘féofo//"(g\)’) ) +10ppm/C(N) :;”"ﬂ@‘;‘v’) +2ppm/TW) )
0.021W / +05%(D) | £01%(B) | o il +25ppm/C(P) |, =P +5ppm/C(V)
+0.5%(D) +5ppm/C(V)
Element +0.5%(D)
RM3216 | o.125w/
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | +1ppm/C(X) | £1ppm/T(X) +200m/CW)
e 300~ 100k | +0.1%(B) +0.05%(W) +0.1%(B) +0.1%(B) | £10ppm/C(N) |£2ppm/C(W)| +2ppm/T(W) 15p°m SC)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | +5ppm/C(V) | £5ppm/C(V) | ~ PP
+0.02%(P) | _, .
+0.05%(W, *1 /C(X o
100~<g00 | TO1%(B) | £0.05%W) | 1%0((8)) : £10pom/TIN) +2Sg$/°o((w)) *2ppm/GW) - tape & reel
0.033W / +0.5%(D) +0.1%(B) ;0'5.,/ D) +25ppm/C(P) ;5 m/ V) +5ppm/C(V) P
RM3225 Element +0.5%(D) -0 =oee (T&R)
e £0.05%(W) | +0.01%() £0.02%(P) | £0.05%(W) | +5pom/CIV) | £1ppm/CO) | £1ppm/TH) | o | 101000005
300~ 100k | =*+0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |£10ppm/T(N) [£2ppm/CT(W)| £2ppm/CT(W) ISzzm/b(V) 50=5,000pcs
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) | ~
£0.02%(P) | 5 0zo +
100 ~<300 | TO.1%(B) | +0.05%(W) _4?6015 "//()(g\)’) . *10ppom/CN) :;Dprr:j:g((\)/\(/)) *200m/C(W) -
0.066W / H05%(D) | 2OA%B) | o ae +25ppm/C(P) | 0 +5ppm/T(V)
+0.5%(D) +5ppm/C(V)
Element +0.5%(D)
RM6432 0.4W / 5 0
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | +5ppm/C(V) | +1ppm/C(X) | £1ppm/T(X) +200m/CW)
300~ 1M +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | £10ppm/C(N) |£2ppm/T(W)| £2ppm/T(W) _:5 m/CV)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | +5ppm/C(V) | £5ppm/T(V) | ~ PP
*1  TCR guaranteed range : -20°C ~ 125°C
*2 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 ® ® 0 ® ® PO 80 E0 00 62002080 Q
H
R1 |R2 | R3| R4 R1R2 R3 R4 RS R6 R7 R8
® @]
> e oo | o8-8 ,@‘ DO ®O®O®B6 DG DO ®®OE0®
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.)
I I O
R10[ R9 [R8 R7
R5 [R6
R1|R2] R3] R4|
[ ]
@6 60 ® DOO OO B®D® 0] @ ® ®
RM5050(5.0mm X 5.0mm)

Top view, terminal number

Circuit diagram (e.g.)

® & ® &

R

so—Zro0e
X

B+o00

©0—B+06

®0—[~3+—0©
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Thin film surface mount resistors

RM series

Metal thin film chip resistor networks

BRM series

€ Dimensions

L
Ir

Twe

%1
4 3

L
I

Twe

Twe

4 terminal
Type
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, 02 .23, 52,01,
s I B O S
w
Tws O [ [ Twe
6 terminal
Size
Qe (inch)
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
o1, 52 ,22,a, 102,51,
wil I B B ] Twe
w
wil | [ [ [ Twe

8 terminal
Size
Qe (inch)
RM3216 1206 |3.20+0.20|1.60+0.20|0.45%+0.10|0.50+0.20|0.40+0.20|0.50+0.20|0.45+0.20|0.40%+0.20 |0.80+0.10|0.30+0.20|0.40+0.20
0.40 0.40 0.40 0.40
-+ + -+ + + + +
RM3225 1209 [3.20+0.20|2.50+0.20|0.45+0.10 +0.20/-010|40.10/-0.20 | +0.10/-0.20| +0.10/-0.20 0.40%+0.200.80%+0.10|0.30+0.20|0.40+0.20
RM6432 N " " 0.66 0.94 0.66 094 " " " "
643 2512 [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
(unit : mm)



Test items

@ Reliability specification

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

Standard

Absolute tolerance Relative tolerance

Short time overload 2.5 x rated voltage," 5seconds +(0.05%+0.010Q) +0.02%
Life (biased) 85, rated voltage," 90min on 30min off, 1000hours +(0.05%+0.01Q) +0.02%
High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours | £(0.05%+0.01Q) +0.02%
Temperature shock -55°C (38min) ~ 125°C (30min) 1000cycles™ +(0.05%+0.01Q) +0.02%
High temperature exposure 155C, no bias, 100hours +(0.05%+0.01Q) +0.02%

+(0.05%+0.01Q) +0.02%

Resistance to soldering heat

260+57C, 10 seconds (reflow)

*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
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Thin film surface mount resistors

RM series

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 Load Life @85°C at Rated Power 63mW n = 12
0.05 Absolute *RM3216 Ratio 1:240 Upper Limit 0.04 Ratio(Tracking) *RM3216 Ratio 1:240
~ 8-8‘3‘ 003
s Y PR, 2T Mt o 8 O O O 1 Y N B M MR 02 .
_\3-:_/ 002 E 0.02 Upper Limit
S 001 5 o001
8 0.00 : P % 000 1 A R R
§-001 - H & 001
{2} (2}
g -0.02 | | | I 'g}: 002 c s Lower Limit
a -0.03 t t wash] T 003
-0.04 ! Hy } 1 | 1111}]-=-R2 :
-0.05 = Lower Limit 004 | | TTTTIT :
0.06 L1 111 L 1 1110 L 11111 -0.05 —RI/Re
10 100 1000 10000 1 100 1000 10000
Test duration(h) Test duration(h)
(OHigh temperature high humidity (biased)
0.06 Temperature Humidity Bias n =12 0.05 Temperature Humidity Bias n =12
0.05 Absolute *RM3216 Ratio 1:240 | Upper Limit 004 Ratio(Tracking) *RM3216 Ratio 1:240
~ 0.04 003
Sz, 882 I ?;: oo ——1 e L L i Ll Upper Limit
= S 0.01
© 0.01 o°
..
$ 000 — % 000 | L
c 1 & ————
& -0.01 | U 1 iRl & 001 I
{2} (2}
g -0.02 BN E R | - 1 |- - | .%0_) oogb— vl pr Lower Limit
& -0.03 | R | 11 | | . | ——r ’I,oog
-0.04 1 111y 1 1 I 111 !|_===R2 |
VO F———T"T1 1Tt Lower Limit 0.04 | =)
-0.06 -0.05
10 100 1000 10000 10 100 1000 10000
Test duration(h) Test duration(h)
(OTemperature shock
0.06 Temperature Shock -55°C - +125°C n =12 0.05 Temperature Shock -55°C - +125°C n =12
0.05 Absolute *RM3216 Ratio 1:240 . Upper Limit 004 Ratio(Tracking) *RM3216 Ratio 1:240
Aggg | R 003 |
% 0:02 :i::/ 0.02 mm e e el Upper Limit
5 001 5 001 i
8 000 8 000 EEEET ] o o ———— i
c c 4
& -0.01 i L1 L IMERY Ly & -001
{2} (2}
% “0.02 ! P b s foebeaay 730 Yo -2 M I I A A A A Lower Limit
o) . . (o)
£ -0.03 | AR [ R B ey € 503
-0.04 ! A RN el -R2 ’ | I 1| |
oY =Y M 15 5 1 1 1 | U I | S AL Lower Limit -0.04 R R - 1 1ty
-0.06 -0.05 | 111l 1] R ] e P
1 10 100 1000 10000 1 10 100 1000 10000
Number of cycles Number of cycles
H (]
(OHigh temperature exposure (155°C)
0.06 ' High Temperature Exposure at 155°C with no power 0.05  High Temperature Exposure at 155°C with no power
0.05 n=12 Absolute *RM3216 Ratio 1:240 === -ot Upper Limit 0.04 N=12 Ratio(Tracking) *RM3216 Ratio 1:240
s Y I | S e 0 R O N I 1 I N R MR AR .
_\3-:_/ 002 P | L E 0.02 Upper Limit
o oo | w*‘—/ 2 oo .
8 0.00: IR B W R 8 0.00 I R .~ A E N S
& -001 I I MR AAA 5 001
(2} (2}
@ 0.02 | I T | D -0.02 hemmssemcatmetusted b blaamacstammchto fo bbbt fed oo ot Lower Limit
@ @
& -0.03 | 11 1 1+ [=m ’I,oog
-0.04 —1t i 1iid | - i1l |=—R2 .
-0.04 Hi—
V05— tH— T 11 Lower Limit R1/R2
-0.06 | | -0.05 1 L 1 110l | L1 11111
10 100 1000 10000 10 100 1000 10000
Test duration(h) Test duration(h)



@ TCR linearity

Resistance drift (ppm)

Resistance drift (ppm)

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

@®Derating Curve

Ratio to rated power (%)

100

(o))
o

oy il
7 L L
ol
ohod
oot
~20 0 20 40 60 80 100
Ambient temperature (C) s+ 2ppm/°C
Resistance change with temperature
500  RM3216 (1:240) Rario
400 *High Temperature Exposure at 155°C with no power after 1000h
"l
*ho?
M3
*No
o5
-20 0 20 40 60 80 100
Ambient temperature (C) wees 4 2ppm/°C
I
!
\
i
i
i
i
i
i
i
i
i
1
| AN
-55 0 50 85 100 155

Ambient temperature (C)

Resistance drift (ppm)

Resistance drift (ppm)

Resi: change with P Ire
500 RM3216 (1:240) Rario
400 *Temperature Humidity Bias after 1000h

300

=40 =20 0 20 40

60

Ambient temperature (C)

F change with temp Ire
500 | RM3216 (1:240) Rario
400 *Temperature Shock -55°C - +125°C after 1000h

300

-40 -20 0 20 40

60

Ambient temperature (C)

ool

o

MNo3

oos
80 100
weenees 4 200m/C
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Thin film surface mount resistors

RMA series

SUSUMU

High temperature metal thin film
resistor networks

Lead Hat)gen RoHS
Q ©
free free Compliance

BRMA series

Features

Applications

* Automotive electronics

* Downhole drilling

@Part numbering system

Series code

RMA 2012 A

Size: RMA2012, RMA3216, RMA3225

circuits

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

TCR

- Operating temperature up to 230°C

* High temperature electronic devices

***/*** P B

Absolute

- Conductive epoxy compatible chip resistor network

- RoHS compliant, 100% lead free (gold terminal)
- Thin film structure enabling low noise and anti-sulfur

AEC-Q200 Compliant

- Relative resistance tolerance: +0.01%, relative TCR: +1ppm/°C

Packaging quantity:

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

Relative resistance tolerance

Relative TCR

Absolute resistance tolerance

@®Electrical Specification

Top view. terminal number

Circuit diagram (circuit type A)

Top view, terminal number

Circuit diagram (circuit type B)

4 4

£ (3

4 =

@

2

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)

Po'wer Resistance Pakaging
ratll;lgs range Absolute Relative tolerance Absolute Relative tolerance qu_antl_ty
(85°C) @ tolerance tolerance (designation)
Reslstance_1 1 <Reslstance<100 100< Reslg{a;\ce <500 Res;;gia‘;\ce=1 1 <Res|gtance<1oo 100< Resgtlagce <500
+0.02%(P) |
+0.05%(W| +1ppm/C(X .
100 ~<300 | FO1%(®) | £0.05%(W) +01%0((B )) ) +10ppm/C(N) +2ggn':/pc((w)) +2ppm/CW)
0.05W / +0.5%(D) | +0.1%(B) e +25ppm/C(P) |, +5ppm/C(V)
. +0.5%(D) +5ppm/C(V)
RMA2012 Element +0.5%(D)
P(;';Ix / o +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | +5ppm/C(V) | £1ppm/C(X) | £1ppm/CX) | ,, o)
e 300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | £10ppm/C(N) | +2ppm/‘C(W) | £2ppm/CT(W) 15°‘;m SCV)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | +5ppm/CV) | £5ppm/TV) | ~ P
+0.02%(P) | 40 om0 " .
100~<a00 | O1%(®) | £0.05%W) —fdoﬁ,//"(g\)” ) +10ppm/C(N) ;;ggn’:jog:‘fv)) +2ppm/CW)
0.063W / +0.5%(D) +0.1%(B) ;0'50/" +25ppm/C(P) |, +5ppm/C(V) tape & reel
+0.5%(D) +5ppm/C(V)
RMA3216 Element +0.5%(D) (T&R)
%;flf’a“é; £0.05%(W) | £0.01%(L) £0.02%(P) | £0.05%(W) | +5pom/CIV) | £1ppm/CO\) | £1ppm/T) | Lo | 10=1.000p0s
300 ~ 500k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/C(N) | +2ppm/TW) | +2ppm/TW) | 7 - /C(v) | 50=5.000pcs
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/T(V) | +5ppm/C(V) | PP
+0.02%(P) | .
+0.05%(W| . +1ppm/C(X .
100 ~<300 | EO1%(®) | £0.05%(W) +01%0((B )) ) +10ppm/C(N) +2§snT/“C((W)) +2ppm/TW)
0.1W / +0.5%(D) | +0.1%(B) e +25ppm/C(P) |, +5ppm/C(V)
. +0.5%(D) +5ppm/C(V)
RMA3225 Element +0.5%(D)
PZCZIZ a +0.05%(W) | *0.01%(L) £0.02%(P) | +0.05%(W) | £5pom/CIV) |£1ppm/C¥ | Elpom/CMX) | oo
e 300 ~ 500k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | £10ppm/C(N) | +2ppm/C(W) | £2ppm/T(W) 15°°m o)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | ~ PP




& Dimensions

—_L
Wil wil
W — 1k
wiT wil
t.l.l:l ﬂ:l RMA2012| 0805 | 2.0+0.2 | 1.25+0.2 | 0.45+0.1 | 05+02 | 0.6+0.2 | 0.4+0.2 | 0.35+0.2
w2 T w2 T RMA3216| 1206 | 32+02 | 1.6+0.2 | 0.45+0.1 | 1.0£0.25 | 1.0+0.2 | 0.4+0.25 | 0.4+0.2
we T we T RMA3225| 1209 | 32402 | 25+0.2 | 0.45+0.1 | 1.0+0.25 | 1.0+0.2 | 0.4t0.25 | 0.6+0.2
—D —D —D —D (unit : mm)
—a —a
@®Reliability specification ——

S10]S15a1 Junow AXD4INS Wiy uiy|

sal1as YINY

Test items Condition (test methods (MIL-PRF-55342/JIS C5201-1) absolute relative
Short time overload 2.5 x rated voltage*.1 5seconds +(0.1%+0.01Q) +0.05%
Life (biased) 70C, 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%
High temperature exposure*2 -55C (30min) ~ 125 (30min) +(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 125C Temperature Humidity Bias
0.30 T T T 0.30 —TT T
0.25 Upper limit 0.25 Upper limit -+
~ 020 ~ 020
& o5 & o015
% 0.10 35 0.10
S 005 : S 005 mus
§ 0.00 5 + - 8 000
S 005 S 005
B 010 B -010
8 015 8 015
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

i SR 1 gy ) g g W 1
0.15 Upper Limit 4
0.10
0.05
0.00 -
-0.05

-0.10 bt
-0.15 Lower Limit i.i]

Resistance drift(%)

020 - i e e e e L i i e e e e

-0.25
-0.30

10 100 1000 10000
Number of cycles

@ Derating Curve

o
o

AR Limits
<£0.2%

1565—230C
AR Limits
\ <*x1.0%

125C \

-55 0 50 100 165 200 230250

Ambient temperature (C)

Ratio to rated power (%)
)]
@)

o
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Resistors with radial leads

Radial lead metal thin film chip resistors
(the highest reliability and precision)

LRG series




Radial lead metal thin film chip
resistorsithe highest reliability and precision)
BLRG series

Features

- Most reliable and the highest precision radial read thin film resistor
- The tightest resistance tolerance: +/-0.01%,the smallest temperature coefficient of

resistance: +1ppm/°C

Applications

Lead Halogen RoHS X .
\ '_) - Industrial measurement, electrical scales
Q . - High precision sensors, medical electronics
free free Compliance

@ Part numbering system

LRG 020 L-1002-L-TO1
‘ T Packaging quantity: TO1(100pcs)

Series code

Resistance tolerance

Size

Nominal resistance value

Temperature coefficient of resistance

3
g
¢ 4Electrical Specification
Lead Temperature . .
. Power coefficient Resistance range(Q) Resistance tolerance
Type pltch of resistance Maximum Resistance Operating Packaging
ratings voltage value series temperature quantity
(mm) (ppm/°C) %0.01% (L) %0.02% (P) +0.05% (W) +0.5% (D)
+1(K)
-55C
LRGO20 5.08 0.3wW *+2(L) 100=R=100k 250V | E-24, E-96 - 1250 100pcs
+5(V)
& Dimensions
7.9mm max 4.0mm max

8.6mm max

1.1+£0.05mm —= Sa—

0.25+0.05mm —[{-—
5.08mm min

0.5+£0.05mm —— |, [-——

1 1
v '

5.08+0.25mm



SUSUMU

@ 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) 70°C, rated voltage.' 90min on 30min off, 2000hours +0.05%+0.01Q
High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 2000hours +0.05%+0.01Q
Temperature shock -65C (15min) ~ 150°C (15min) 100cycles +0.05%+0.01Q
High temperature exposure 155C, no bias, 1000hours +0.05%+0.01Q
Resistance to soldering heat 260£57TC, 10 seconds (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.

@®Reliability test data

(OBiased life test

1000 o
800 [{ LRG020-6.8k0Q
600 [ LL70T_0.3W
400
200
0
-200
-400
-600
-800
-1000

Resistance drif(ppm)

sales HY

10 100 1000 10000
Test duration(h)

@ Derating Curve

_ 100 1 3

1 s

2 50 | AN f

g | |
0 ? N
.55 0 50 70 100 150155

Ambient temperature (C)
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Current sensing surface mount resistors

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

KRL series

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

KRL series

Metal foil low resistance chip resistors
(4 terminal type)

KRL series

Precision low resistance chipresistors
SHR 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

S10}s1581 Junou xopns Buisuas jualiny



Current sensing surface mount resistors

KRL series

(long-side terminal)

Metal foil low resistance chip resistors

BKRL series

Features

type (operating temperature up to 155°C)

AEC-Q200 Compliant

- High current sensing long side terminal low resistance chip resistor
- Two types available: high temperature (operating temperature up to 175°C), low emf

- 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/ Hat)gen RoHS
) Applications
€ 9 O
free free Compliance - Automotive electronics

- Power source devises, ACDC converters, DCDC converters

- Motors, inverters, office automation equipment

@Part numbering system

KRL 2012E -C -

Series code ‘

RO10 -

-
£

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

Resistance tolerance

Size: KRL1608, KRL2012, KRL3216, KRL5025
KRL6432, KRL7638, KRL9045, KRL11050

Nominal resistance value

KRL15075

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

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

@ Electrical Specification

Temperature *1
Power coefficient  Resistance range(Q) Resistance tolerance Registance
Type . of resistance VD Gl
ratings
(ppm/°C) *1% (F) *2% (G) *5% (J)
+50 10m=R=100m — -
KRL1608 0.5W 100 — 5m=R=9m —
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
+50 (1m step) - —
KRL6432 3w 10m=R=500m .
+100 - R=2m - £6 2
+150 - — R=1m
3m=R=9m
+50 (1m step) - -
KRL7638 4W 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 6w 10m=R=500m
+100 - R=2m =
+150 = = R=1m
+50 10m=R=500m - -
<R
KRL15075 10w £100 (C’;Tn_sFig;m R=2m R=1m
+150 - - -

Operating temperature

Packaging
quantity

C M

TS5

T
TS5

-55C ~175C -55C ~ 155C

T

*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

@®Derating Curve

Ratio to rated power (%)

|

L |‘i.| |_i.|

RO10

D Type

- -

1

50

I
o
—
)
o

—

E Type

a

.

KRL1608'

0603 0.80%0.20 1.60%0.20 0.50%0.20 0.25%0.20(5mQ~)
KRL2012 | 0805 1.25+0.20 2.00%£0.20 0.50+0.20 | 0.30£0.20(2mQ~)/0.55£0.20(1mQ)
KRL3216 | 1206 1.60%+0.20 3.20%+0.20 0.50£0.20 | 0.30£0.20(2mQ~)/0.55+0.20(1mQ)
KRL5025 | 2010 2.50%0.20 5.00+0.20 0.50+0.20 | 0.40%0.20(2mQ~)/0.55+0.20(1mQ)
KRL6432 | 2512 3.10%£0.20 6.30%£0.20 0.50£0.20 | 0.50£0.20(2mQ~)/1.20+0.20(1mQ)
KRL7638 | 3015 3.80%£0.20 7.60%0.20 0.50£0.20 | 0.60£0.20(2mQ~)/1.35+0.20(1mQ)
KRL9045 | 3518 4.50%0.20 9.00%0.20 0.50£0.20 | 0.70£0.20(2mQ~)/1.60+0.20(1mQ)
KRL11050 | 4320 5.00+0.20 11.00£0.20 | 0.50+£0.20 | 0.80£0.20(2mQ~)/1.60+0.20(1mQ)
KRL15075 | 5930 7.50%£0.20 15.00£0.20 | 0.65+0.20 |1.10+0.20(1mQ~)/2.75£0.20(0.5mQ)

*1 KRL1608 dosen't have E Type

I I
1 C (high operating temperature)

B
|
|
|
|
| |
; ;
| |
M (low EMF)
i i
| |
| |

0

50

100 120 1565 175
Ambient (terminal) temperature

(unit : mm)
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Current sensing surface mount resistors

KRL series

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

R 0 ] O Features

Lead Halogen RoHS

¢

¢ & ©

T~ BKRL series

Applications

free free Compliance - Automotive electronics
- Power source devises, ACDC converters, DCDC converters

- Motors, inverters, office automation equipment

Part numbering system

KRL 1220E -C - RO10 -

Series code ‘

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

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

¢

Electrical Specification

A
£

AEC-Q200 Compliant

- 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

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

Resistance tolerance

Nominal resistance value

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

value series

*2
E-6/E-12

Temperature *1
Power coefficient ~ Resistance range(Q2) Resistance tolerance Resistance
Type . of resistance
ratings
(ppm/°C) +1% (F) +2% (G)

KRL0510 0.2w 50m=R=100m

+100

+50 10m=R=500m =
KRL0816 0.3wW

+100 - 5m=R=9m(1m step)

+50 10m=R=500m -
KRL1220 0.5W

+100 - 5m=R=9m(1m step)

+50 10m=R=500m =
KRL1632 0.75W

+100 - S5m=R=9m(1m step)

+50 10m=R=500m =
KRL2550 1.5W

+100 - 5m=R=9m(1m step)

+50 10m=R=1000m =
KRL3264 2w

+100 = 5m=R=9m(1m step)

+50 10m=R=1000m -
KRL50110 5w

+100 - 5m=R=9m(1m step)

Operating

Cc

-55°C ~175TC

temperature

M

-65C ~ 155

Packaging
quantity

10,000pcs

T1
T5

T1

*1 We can meet your requirement for resistance value not specified in above table. Please contact our sales office.
*2 We can meet your requirement outside of E-6/E-12 series resistance. Please contact our sales office.



& Dimensions

Ratio to rated power (%)

-

Type (isni:ﬁ) w

KRL0510 0402 | 1.00£0.20 | 0.50£0.20 | 0.40%£0.20 0.30£0.20

KRL0816 0603 | 1.60%+0.20 | 0.80£0.20 | 0.50+0.20 0.30£0.20

KRL1220 0805 | 2.00+0.20 | 1.25+0.20 | 0.50+0.20 0.40+0.20

KRL1632 1206 | 3.20+0.20 | 1.60%0.20 | 0.50+0.20 | 0.40%0.20(9mQ~)/1.10£0.20(5 ~ 8mQ)
KRL2550 2010 | 5.00+0.20 | 2.50+0.20 | 0.50+0.20 | 0.60+0.20(9mQ~ /1.40£0.20(5 ~ 8mQ)
KRL3264 2512 | 6.30+0.20 | 3.10+0.20 | 0.50+0.20 | 1.00%0.20(9mQ~)/1.90£0.20(5 ~ 8mQ)
KRL50110 | 4320 |11.00+0.20| 5.00+0.20 | 0.65+0.20 | 2.36%+0.20(8mQ~)/3.60%0.20(5 ~ 7mQ)

W RO10
4
= =
= -
E Type
@ Derating Curve
100 3 C (hig:;h operating temperature)
50 i \
M (low EMF)
o L
-55 0 50 100 120 155 175

Ambient (terminal) temperature

KRL1632E-3A series (1W) and KRL3264E-3F series (3W) are also in our line-up.

Ratio to rated power (%)

100

50

N

N

DN

-55

0

50 70 100

160 175

Ambient (terminal) temperature

(unit : mm)
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Current sensing surface mount resistors

KRL series

SUSUMU

Metal foil low resistance chip resistors
(4 terminal type)

BKRL series AEC-Q200 Compliant

Features

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

Applications
Lead Hal RoHS
-~ 7 a\ogen 0' - Smartphones, mobile telephones, PCs, HDD, audio visual equipment, power devices,
* Q Q‘) inverters.
free free Compliance

- automotive electronics, industrial measurement instrumentation/equipment.

@ Part numbering system

KRL 3216T4 -M-R0O10-F - T1
(KRL 3216T4A -M-R010-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 ot;or::::tI::::e 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 1w (+35) 10m=R<100m B B
(KRL3216T4A) R=200m. 500m
+100 (£75) R=3m R=2m R=1m
4m=R=9m
+£0 (1m step) _ _
KRL6432T4 2w 10m=R=100m
R=200m, 500m
+100 R=3m R=2m R=1m T
4m=R=9m T5
+50 (1m step) - - 2 |.55C " 155C
KRL7638T4 3w 10m=R=100m E6 (Code M)
R=200m, 500m
+100 R=3m R=2m R=1m
4Am=R=9m
+50 (1m step) _ _
KRL9045T4 4w 10m=R=100m
R=200m, 500m
+100 R=3m R=2m R=1m
4m=R=9m
450 (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

[—— '+

KRL3216T4

1206

1.60%0.20

3.20%£0.20

0.35+0.20

0.35%0.15

0.20%0.10

2.65+0.15

0.50%0.20

KRL6432T4

2512

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

3015

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

3518

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

4320

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

VWA O

@®Derating Curve

Ratio to rated power (%)

100

50

() Voltage terminal
( Current terminal

N\

N

50 70 100

Ambient (terminal) temperature

-55 0

165

(unit : mm)
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Current sensing surface mount resistors

SHR series

resistors

Precision low resistance chip

BSHR series

Features

- Precision with separated voltage terminal (4 terminals)
- Resistance tolerance: +0.5%
- Resistance error with self heating: +100ppm (0.1w ~ 0.5w)

Applications
Lead Halogen RoHS . . . .
\ ' - Electronic scales, test equipment, measuring equipment
9 @)
free free Compliance

@ Part numbering system

SHR 6432 V-3RO-D-T1

Packaging quantity:

Resistance tolerance

Series code ‘ T1(1,000pcs), T4(4,000pcs)

Size: SHR6432

Temperature coefficient of resistance Nominal resistance value

@ Electrical Specification

Temperature ™! . 2k . *2
coefficient Resistance range(Q)) Resistance tolerance

Packaging

Power . .
of resistance Operating temperature quantity

ratings
(ppm/°C) +0.5% (D)

SHR6432 0.5W £5(V) 3=R=8

T1
T4

0C ~ 60T

Information on above specification

Resistance value, once powered, is influenced by the self-heating obtained
by the following formula.

Coef.ficient of *1 above is a designed value
b res';‘:”(:e‘ {R(P2) - R(P1)}/R(P1) * 100000 = *100ppm
y self heating R(P1) : measured resistance value at 0.1w(25°C)

R(P2) : measured resistance value at 0.5w(25°C)

Resistance value is obtained by the following formula.

R=V/I I=Vs/Rs
Resistance . .

Vs : Voltage applied to the standard resistor
value range Rs : Standard resistance value

V:1V (voltage at the time of resistance measurement)

User resistance value Please contact us for the resistance value you require.




€ Dimensions

=

0.5+0.1 [1.0+0.2/-0.1

42102

0.55%+0.2

L I"lt
J_
W
ot A Aee— Bl
al a2

]

& Temperature characteristics

Resistance drift Temperature
(pom) (C)
200 100

[05w 2

. N 60
| Terminal temperature at 0.1W | 50

N 40
100 4 A 20

| Temperature of fixed temperature bath. | 0

-10
50 L .
h

150

mR1
- R2
a4 R3
m R4
+ Bath Temp.

= Electrode Temp.

(unit : mm)
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Current sensing surface mount resistors

PRL / RL series

Low resistance chip resistors
(long-side terminal)

Features

noise.
Applications
Lead Hat)gen RoHS
Q* ©
free free Compliance

@ Part numbering system

PRL 1220 - RO10-D - TS reccig
T T5(5,(2)00pc35/).

BPRL / RL series

Resistance tolerance

Nominal resistance value

Series

code Size: PRL0816, PRL1220, PRL1632, PRL3264

surface temperature enabling the small sizes, reduction of the influence on

RL 3720W T-R10-F

Series
code

- Innovative structure that takes consideration of heat dissipation suppresses the

surrounding components, excellent temperature cycle resistance, low ESL and low

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

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 SilEsisiancs voltage value series temperature  quantity
(ppm/°C) +0.5% (D) +1% (F) +2% (G) £5% (J)
+50 75m=R=100m
100 43m=R<68m
PRL0816 | 1/3wW - - 33m=R=39m _ E-24
0~+200 - 18m=R=27m
0~+350 = 10m=R=<15m
+£50 56m=R=100m
B 47m=R=51m E-24
PRL1220 | 2/3W - = 20m=R=43m = 1m step
0~ +200 _ 10m=R=18m (7m = 10m)
0~+350 — I 7m=R=9m T5
50 56m=R=100m E.24
+£100 20m=R=51m _
PRL1632 | 1w 0~ +200 10m=R=18m (51,:17' ~St1eopm)
0~+350 - \ 5m=R=9m
56m=R=100m .
=0 47m=R=51m _ E-24 -55C
PRL3264 2W +100 = 20m=R=43m 1m step ~ ¥
0~ +200 = 10m=R=18m v(P-R)| (3m~ 10m) 125¢C
0~ +350 - 5m=R=9m 3m=R<4m
+50(Q) _
+100(R) 100m=R=1 E-24
RL3720W 1W 0~ +200(S) — - 1m step
5m=R=91m (1m ~ 10m)
0~+350(T) - THER=Am
£50Q) B 100m=RS470m 4.000pcs
ESKEIERY 10m=R=91m — E-24
RL7520W 2W 0~ +200(S) - 100m=R=470m 1m step
0~ +350(T) - 10mM=R=91m (1m ~ 10m)
0~ +420(T) - 5m=R=9m
0~ +800(T) - 1m=R=4m

&Dimensions |—-—

PRL0816 | 0603 | 0.80+0.20 | 1.60%0.20 - 0.20+0.10 | 0.40%+0.10
W PRL1220 | 0805 | 1.2540.20 | 2.00%0.20 - 0.35+0.15 | 0.50%0.10
PRL1632 | 1206 | 1.60+0.20 | 3.20+0.20 - 0.45+0.15 | 0.50%0.10
o PRL3264 | 2512 | 3.20+0.20 | 6.40+0.20 — 0.90+0.15 | 0.50+0.10
&
— RL3720W | 1508 | 2.00£0.20 | 3.75+0.30 | 0.40£0.20 | 0.40+0.20 | 0.50£0.20
t
b - RL7520W | 3008 | 2.00£0.20 | 7.50+0.30 | 0.40£0.20 | 0.40+0.20 | 0.50%0.20
(unit : mm)



@ ESL (Equivalent series inductance)

6 T T
—a— group! : Distance between the two electrodes8.4mm (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 electrodes1.25mm (KRL2012)
4 :: : : Short
T — side
= i terminal
P ==} ek tyoe
w RERE
> R
Long
L side
1¥ =k terminal
type
0 T
0.1 1 10 100
Frequency/MHz

& Surface temperature data

O The high power type land pattern and
surface temperature

RL3720W (Power rating 1W)

220
o 200
& 180

surf

N 3
o O

100
80
60
40
20

the
temperature4T (C

Increase of th

temperatureAT (T)
— — N N
o wn o wn
o o o o

ol
o

Increase of the surface

o

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

RL7520W (Power rating 2W)

Land area(S)=W- L w
Chip resistors L -
2W applied A~___ Land pattern (27mm)
A \ AN
1W applied m___
05Wapplied ©—— o
| | | |
0 5 10 15 20 25
W(mm)
RL7520W (Power rating 1W)
w
(S Jp—
1W applied I |
0.75W applied Chip resistors

Land pattern

0.5W applied

0.25W applied

L(mm)

N

220
o 200 Land area(S)=W- L Y
85180 -
5%~ 160 Chip resistors -
a)'% 120 Land pattern (27mm)
= “5’ 100 1W applied IR
ob 80| o7ew o~
82 60 applied ®—_ % .
SE 40 R e —————————
£+ 20 0.5W applied
O | | | |
0 5 10 15 20 25
W(mm)
RL3720W (Power rating 0.5W)
300
8 250 4A5mm)
&5 0.5W applied ‘
@ 200 e
EEJ} 150 Chip resistors—_| L
53 0.25W applied \ Landpattern—__| ||
©
85 100 e S S P
g8 \’\\\4\
22 50 >
- ®
0 L I
0 10 20 30
L(mm)
@ Derating Curve
_ 1 _
£ 100 ; £ 100
28 ‘ o8
|
EH | 8
go 0 ; S 50
2 | 2
e ' ©
|
0 ) i 0
—55 0 70 125 —55
Pulse duration (seconds)
RL3720W

@®Resistance to power pulse

N
o
o

)

7520W-R10
rRL7520-R10

SN

(o))
o

ES)
=2
5}
N
3}
=)
>
o
PV

Maximum pulse power limit(W)
)
o

Pulse duration(seconds)

on the test board.

0 30
Pulse duration (seconds)

1256 150

RL7520W

Test procedure
Voltage pulse is applied to the test samples mounted

,Rugg‘gwogo After each pulse, resistance drift is measured. Pulse
50 } HT‘H%\ 1 S vol tage is increased until the drift exceeds +/-0.5%.
- RL1220-R10— Tk ~::f The power at that voltage is defined as the maximum
0 | i T I
0.001 0.01 0.1 1 10 pulse power.

$10JSIS81 Junow 8)ppIns ﬁugsuas juaun)
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Low resistance chip resistors
(short-side terminal)

BRL 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 . . . . . .
i A \ '_) - PC power sources, inverters, automotive electronics, adopters, industrial machines
J ]

*q free free Compliance

*1 : Except for RL0O510, RL1632 and RL3264

@ Part numbering system

RL1220S-1RO-F__ RL1632S-R047-F-T5
tolerance P_?;:Ianggéﬁgty

T5(5,000pcs)
Nominal resistance N
Value 1R0=1.0Q Resistance tolerance

Nominal resistance Value 4digit

Empeistiislcosticloqtioties siance Temperature coefficient of resistance
Series Series p

code Size : RL0510, RL0816, RL1220 code Size : RL1632, RL3264

@ Electrical Specification

Current sensing surface mount resistors

Tempe_rz_ature . .
Power o(f:or::ilg:::::e Resistance range(Q) Resistance tolerance Maxhnum Resistan_ce Operating Packagjng
ratings voltage value series temperature quantity
(Ppm/°C) +1% (F) +2% (G) 0]
3 1/8W | 0~ +350(T) 50m=R<100m
% <R< -
2 BEOS10 | o~+2008) 100m_;1_;7 e 10:000pes
0~ +200(S)
AW som 20m=R<100m
RS 0~ +100) 100m=R<6.8 -
1/5W
0~ +200(S)  ereGE
0~ +200(S) 5,000pcs
174w 43m=R=91m
0~+350(M) 10m=R=39m -55T
RL1220 0= 4100 VPR E-24 -
' 3w 100m=R=10
0~ +200(S) 11=R=100
0~+100(R) |510m=R=4.7""| 56m=R=470m B
0~ +200(S) 33m=R=51m
RL1632 | 1/2W " a50(m) - 27m=R=30m | 18m=R=24m |
0 ~ +500(T) — 10m=R=16m ™
0~+100(R) 56m=R=470m B T5
0~ +200(S) 33m=R=47m
RL3264 | W ' i a50(m) a 27m 18m=R=22m |
0~ +500(T) - 10m=R=<15m

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



& Dimensions

@®Derating Curve

Ratio to rated power (%)

@®Resistance to power pulse

Maximum pulse power limit(W)

Pulse duration(seconds)

R=0.2Q 0.25+0.10 | 0.35+0.15/-0.10
RL0510 0402 | 1.00£0.05 | 0.50+0.05
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
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£020 ———
R>0.075Q 0.40%0.10
RL1632 1206 | 3.20£0.20 | 1.60£0.20 1.00£0.15 0.50%0.15
RL3264 2512 | 6.40+0.20 | 3.20+0.20 2.00%0.15 0.50%0.15
(unit : mm)
70 125 g
Ambient temperature (C) g
%
)
|
(2]
Q
=
2]
\RL7520WR10_
Aﬁu&o-m 0
\ Test procedure
Voltage pulse is applied to the test samples mounted
on the test board.
After each pulse, resistance drift is measured. Pulse
N voltage is increased until the drift exceeds +/-0.5%.
S
L1 ] The power at that voltage is defined as the maximum
pulse power.
1 10
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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

Lead Halogen RoHS Appllcatlons
3 ") - Mobile phones, smart phones, automotive electronics, power sources, servers, PCs,
L]
free free Compliance etc.

@Part numbering system

YJP 1608 - ROO1

Series code ‘
Size : YJP1608, YJP3216

Maximum resistor value

@ Electrical Specification

Rated maximum Operating Rated ambient
current temperature temperature

Current sensing surface mount resistors

Packaging quantity

Resistance range (Q)

0.2£0.1mQ

Maximum resistance is —40 ~ o
YJP1608 less than 0.3mQ under 10A 40 ~+125C +70C 5,000pcs

the operating temperature
range

YJP series

0.2£0.1mQ
Maximum resistance is o
YJP3216 less than 0.3mQ under 20A —40 ~+125TC +70C 5,000pcs
the operating temperature
range

& Dimensions

Size
Type (inch) w a t

W YJP1608 | 0603 1.60%+0.20 0.80%+0.20 0.30+0.10 0.30%+0.10
YJP3216 | 1206 3.20+0.20 1.60%+0.20 0.30+0.10 0.30%+0.10
_v (unit : mm)

= =
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Power choke coils

Power choke coils

Small power choke coils

5102 @0y Jamoq



Power choke coils

BPCMB 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.

Applications

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

Lead Ha{:gen RoHS
* ©
free free Compliance

@ Part numbering system

PCMB 13** = e 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

| t |

g 1)

s

Power choke coils

PCMB series



Small power choke coils

Features

- High efficiency and low loss

Applications

HPCMB series, PS series

- Low DCR and large current for small sizes

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

Lead{ Ha{)gen RoHS
% 9 O
free free Compliance

@ Part numbering system

PS 031*-***

Series code ‘

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

(S)

Material : refer to the table
for electrical characteristics

ue

Resistance tolerance : M=+20%

Inductance value

Rated current : the current that increases the temperature by 40°C
Saturating current : The current that reduces inductance by 20% (PCMC) or 30% (PCMB/PS/PST/PL)
*Contact us for details.

& Dimensions, Electrical characteristics

A

I

p—

5102 @0y Jamoq

sallas Qd ‘salss gNDd



=ENMsysumu

69



=EMSUSUMU

High frequency surface mount components

High Frequency Chip Attenuator

ATS series (Under development)

High Precision Chip Attenuator
PAT series

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

Thermo-variable chip attenuators
PV series

Power Splitter
PS series

High power thin film chip terminator
PCS series, HPT series

sjuauodwo junow axjins Huanbasy ybiy



High Frequency Chip Attenuator

BATS series

Features

- Attenuation range up to 30GHz

- Internal circuit specially designed for 0-10dB attenuation.

- Miniature surface mount chip attenuator (2012 size)

- Signal line sandwiched by ground — excellent heat dissipation and low noise.

Lead Hat)gen
free free

RoHS

';

Compliance

Applications

‘) - Wireless communication devices and base stations

- Wireless communication modules

@ Part numbering system

Series code

2012 -10dB - T1

Packing quantity :
T1(1,000pcs) , T0O5(500pcs)

ATS
A

Size : ATS2012

Attenuation : 2 digit
(example 00dB= 0dB, 10dB= 10.0dB)

@ Electrical Specification

Type A O
Attenuation 0dB 1~2dB(1dB step) 3~7dB(1dB step) 8~10dB(1dB step)
Circuit Type Thru Tee Pi (m) Dual pi (Dual m)
Equivalent circuits ©) @ ® ®

Attenuation tolerance

+0.25dB(DC~10GHz). *0.5dB(10~20GHz). =+0.75dB(20~30GHz)

VSWR TBD
Impedance 50Q
Operating frequency DC~30GHz

Rated power 100mW
TR 700
Operating temperature -55C~+125C

Packaging quantity

500pcs/reel(T05)

1,000pcs/reel(T1)

High frequency surface mount components

* : Same specification may be updated because this product is still under development. Please contact our Sales for the latest specification and the information related to this product.

€ Equivalent Circuit and pin arrangement

[}
0
é Equivalent circuit Bottom side
o 30 O 3 3 o 3
< 3 3
To>—-+F02 (T‘:' ﬂ Go 2 1 2
30 o3 3 0 o3 L 1 J3
@ ®
3 O O 3 3O O 3 )
1 ! Input pin
2 : Output pin
1 o+:»—[j—:»<—o 2 1 2 3 :GND
3 O O 3 30O O 3
® @




€ Dimensions

s

0 B

t
<>

L1

4w

e
4w

2.00£0.20 | 1.22+0.20 | max 0.40

0.25

*1 : The terminal design and the dimension on the back side may be updated as we improve the product's performance.
Please contact our Sales for the latest specification and the information related to this product.

@ Derating Curve

Ratio to rated power (%)

100

N

50

\

\

N

-55

0 50 70
Ambient temperature (C)

100 125

155

(unit : mm)

>
—
(2]
[
o]
=3
®
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High Precision Chip

Attenuator

BPAT series

Features

- Wrap around terminal similar to regular chip resi
.- Sizes from 1005 to 3042 are offered, which cont

Applications

Lead Halogen RoHS
* 3 ") - Cell phone base stations
[
free free Compliance - Wireless communication modules

- Wide band measurement instrumentation

@ Part numbering system

Series code

PAT 1632-C-3dB-T1

| L

- One chip attenuator covers wide frequency range.

stors makes it easy to mount.
ribute to miniaturization of devices.

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

Attenuation : 2 digit

PAT0510S,PAT0816
PAT1220,PAT1632,PAT3042S

Size

@ Electrical Specification

Impedance: C=50Q D=75Q

Type PAT0510S PAT0816 PAT1220 PAT1632 PAT3042S
0~ 3dB 4~7dB | 8~10dB | 0~ 3dB 4~7dB | 8~10dB | 0~ 10dB | O~ 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(~ 6GH2), <1.2(50Q),
VSWR <1.3 <1.3 <1.3
<1.5(6 ~ 10GHz) <1.3(75Q)
Operating frequency DC ~ 10GHz DC ~ 10GHz DC ~ 3GHz DC ~ 3GHz
= Rated power 32mwW 64mW 100mw 125mw 125mw
§ Rated operatin °
E tempepratureg 70C
‘g Operating temperature —55C~+125T
£ 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)
;Ezn

2 <4pEquivalent Circuit and pin arrangement
E — Eaquivalent circuit — Top side
1 PATO816 2 1 PAT1632 3
PATO510S

L 1.




& Dimensions

— PAT0510S ——— — PATO0816 — PAT1220

Side Side

w4

— 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

0.50%0.20

0.80%0.20

0.80%0.15

3.00%+0.20

4.20%+0.20

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

sales |vd

0.95%0.20

0.95%0.20

0.95%0.20

1.05£0.20

0.95%0.20 | 0.80%+0.20

0.55+0.20 | 0.60+0.20 | 1.55%0.20 | 0.565+£0.20 | 0.60+0.20 | 1.55+0.20

(unit : mm)




High frequency surface mount components

PAT series

SUSUMU

High Precision Chip Attenuator

B PAT series

& Recommended land patterns(soldering footprints)

PAT05105S PAT0816 PAT1220 PAT30425
PAT1632

W1 Wb W1

L1 Lb L1

Size Wi Wb L1 Lb
PAT0510S | 0.30 0.20 0.35 0.37
PATO816 0.40 0.30 0.60 0.50
PAT1220 0.70 0.50 0.80 0.70
PAT1632 0.80 0.65 1.20 1.00
PATSOS2S | 110 0.90 1.20 2.90
PATSOS2S | 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

Attenuation circuit

— PAT Series [~ (used 3 chip Resistors)
Signal Line
/
- e~ |
GND
Signal Line GND
@ Derating Curve

9
5 100
2
o
o
3 \
£ 50 N
c N
o \
T O
o -55 0 50 70 100125 155

Ambient temperature (C)

N
H



PAT series

10
10

10

frequency (GHz)

frequency (GHz)
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High Precision Chip Attenuator

Lead/ Hat)gen RoHS
free free Compliance

Features

with ease

Applications

B PAT Series W type

- Attenuator for coaxial lines/circuit

- Attenuator for measuring instrumentation

@Part numbering system

PAT 3042-C-3dB-A-T1

Series code

Size : PAT3042,PAT4556,PAT3060H

Impedance: C=50Q

@ Electrical Specification

ends, are designed for easy integration to coaxial connectors

- Single attenuating element realizes excellent attenuating characteristics
- Wide frequency range makes it possible to handle circuits with different frequency

. The distribution of the terminals, signal terminals in the middle and ground terminal at

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

Attenuation tolerance

Attenuation : 2 digit

Type PAT3042 PAT4556 PAT3060H Attenuation tolerance
5 . Attenuuation Rank DC~ 2GHz 2 ~5GHz 5~ 10GHz
T 0-10(1dB step). | 0-10(1dB step). 12356.10d8
16,20dB 13,16,20dB 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
’ + + +
(13dB)* B +0.2dB +0.3dB +0.5dB
<1.1(DC-2GHz)
VSWR <1.2
<1.2(2-5GHz), <1.3(5-10GHz) *Only PAT4556
Operating frequency DC ~ 10GHz DC ~ 6GHz
Rated power 250mW 500mwW 5W
Rated operatin o
E temptg)ratureg 70C
g Operating temperature —55C~+125T
é 50pcs/bag (B)
P 100 /b B
£ Packaging quantity | 1,000pcs/reel (T1) 50pcs/bag (B) pos/bag (B)
g 2,000pcs/reel (T2) 1,000pcs/reel (T1) |1,000pcs/reel (T1)
€ Equivalent Circuit and pin arrangement
g
>
= — Eaquivalent circuit — Top side
[%2]
2 O
o 3 3 PAT3042 PAT4556 PAT3060H
}_
<
o
i | 2
3 3




€ Dimensions

— PAT3042

— PAT4556

Top

Top

— PAT3060H

Side 2

PAT3042

4.2+0.20

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)

PAT4556

5.60+0.20

Type 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 1.31£0.10 0.50%+0.10
0.60%£0.10

(unit : mm)

€ Recommended land patterns(soldering footprints)

— PAT3060H

Glass epoxy t=0.6mm

1.07mm

PCB material Pattern A size

Teflon t=0.6mm

1.52mm

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

adf M\ seuss 1vd
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High Precision Chip Attenuator

B PAT Series W type

@ High frequency characteristics

VSWR

PAT3060H 6dB VSWR

"o 05 10 15 20 25 30
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

Ratio to rated power (%)

100 \
\

TN

: AN
; N
-55 0 50 70 100125 155
Ambient temperature(C)

50

attenuation

(measured value)

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

ﬂ Coaxial type attenuator
ATTEMUATOR [







High frequency surface mount components

P*V series

Lead/ Hat)gen RoHS
free free Compliance

#Except for Chinese RoHS

@ Part numbering system

Thermo-variable Chip Attenuator

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

- Cell phone base station
- Wireless remote controller

PXV 1220S - 6dB N1

Series code

‘ — T Packing quantity:

T=Tape (T1), B=Bulk

Size : PXV1220S, PBV1632S
PAV3137S

Thermo sesitive characteristic: N1~N9

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(@25C, no load)
Impedance 500
VSWR <1.3
- 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)
Operating frequency DC ~ 3GHz DC ~ 6GHz
Rated power 63mW ‘ 100mwW 2w
Operating temperature —40C~+100C —40C~+125C
Packaging quantity 100pcs/bag(B) 1,000pcs/reel(T1) ‘ 20pcs/bag (B) 1,000pcs/reel (T1)
& Equivalent Circuit and pin arrangement
— Equivalent circuit ———— — Top side
PXV1220S PBV1632S PAV31375




= SUSUMU
& Dimensions
— PXV1220S — PBV1632S — PAV3137S
side Ll'
[€——>
Bottom Bottom
b
w2
w2
w3
w2
W3
Type Size L w t b w2 w3
(inch)
PXV1220S | 0805 | 2.00+0.20 1.25+0.20| 1.imax | 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)
4 Recommended land patterns(soldering footprints)
Type W1 w2 a L1 b
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
O PXV1220S, PBV1632S O PAV3137S s
S j S | g
~ 1 ~ 1 2
5 100 : 5 100 ; =
g \ z N g
a | g : 3
3 -\ 3 AN .
g %0 T\ s %0 Y E
g ' ° N\ g
2 : ° I \ 3
© 0 I . L i . < 0 .
o 40 0 50 70 100 125 155 e -40 0 50 70 100 125 155 .
Ambient temperature (C) Ambient temperature (C) <
w
@
§.



High frequency surface mount components

P*V series

Thermo-variable Chip Attenuator

B P*V Series

& Attenuation amount temperature characteristic

PXV1220S-3dB attenuation characteristic

5.00
4.50 \
N N —— N1
4.00
% ErCuERTY — N2
c 350 :'T:‘i\\ — N3
2 R N4
= S
3 3.00 +—— = = — N5
£ 250 = =
© N — 7
200 e
150 — NS
-40C -20C 0C 20C 40C 60C 80C 100C
Temparature (C)
PXV1220S-3dB-N*
Temparature N1 N2 N3 3 N5 N6 \ig N8 N9
-40 ~+25TC -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
» 135 — N
2
g 115 — N2
o — N3
=95
g — N4
[ 75 —_ N5
T 55 — N6
35 — 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
1565 ‘-\
. 135 \\\
g ‘-—H,.___\\\ —_— N1
< 115 == “*--‘\: — N2
= o = — N3
5
> — — — N4
c — —
© ] —
s 75 S Xﬁ%ﬁ NZ
P — N
55 ‘QQ::: — N7
— N8
35
-40C -20C 0T 20T 40C 60C 80C 100C
Temparature (C)
PXV1220S-10dB-N*
Temparature N1 N2 N3 N4 N5 N6 N7 N8
-40 ~ +25C -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 -0.0113
Temp. characteristic tolerance max £10% max £15%
(unit : dB/C)



@ High frequency characteristics (measured value)

PXV1220S 3dB-N3 VSWR

T

0 0.9 1.8 3
frequency (GHz)

PBV1632 VSWR at 25C

1.3
1.25
1.2
o
% 115 —— 2db-N1
> —— 5dB-N3
1.1 - 8dB-N4
1.05
L e e ——
—
1
0 1 2 3

frequency (GHz)

@ Example of use

attenuation (dB)

attenuation (dB)

2 [———

Y AR &

PXV1220S attenuation

| |
e | 1 N ||

[ aw [ §

o e— ) T 0146 .
B N R e e .
0 0.9 138 3

o b o N ddh s b o

frequency (GHz)

PBV 1632 attenuation at 25C

0 1 2 3
frequency (GHz)

- 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

Input

o—

GaAs Amplifier

_—-\--‘-&_

gain (dB)
]
o

22

temparature(C)

— Amplifier gain

P Attenuator gain
-4

—— 2db-N1
—— 5dB-N3
— 8dB-N4
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Lead/ Hat)gen RoHS
¢ 9 O
free free Compliance

@Part numbering system

Power Splitter

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

- Communication devices
- Wide band measuring instrumentation

PS 1608 G T2-R50-T1

Series code Packing quantity:
‘ T=Tape (T1/T5), B=Bulk
Size : PS1005,PS1608,PS2012
PS3216,PS5025 Impedance : 50Q
G : General Number of Output terminals
i S 005 50 Packing quantity:
Series code
s | 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
6dBx0.5dB < 10GHz < 7.5GHz
Insersion Loss
6dB21.0dB < 20GHz | <175GHz | <15GHz <10GHz
Distribution Deviation < 0.3dB (Max freuency)
=13 < 10GHz < 7.5GHz
VSWR
=1.5 < 20GHz ‘ <17.5GHz ‘ <15GHz <10GHz

Operating temperature

-40C ~ +125C

Packaging quantity

50pcs/bag(B)
1,000pcs/reel(T1)
5,000pcs/reel(T5)

High frequency surface mount components

%1 The PS1005 series has no ground plane.

PS series

€ Equivalent Circuit and pin arrangement

— Eauivalent circuit — Top side
PS1005 PS1608G PS2012G PS3216G PS5025G
1 1 1
| =
2 3 2 3 2




€ Dimensions

— PS1005

— PS1608G PS2012G

‘—W}—ﬂ

|<—'_—>

— PS3216G PS5025G

w

PS1005 0402 1.00£0.10 | 0.50%+0.10 | 0.30%+0.10 | 0.40%£0.10 | 0.35£0.10 - 0.20£0.10
PS1608G 0603 1.60£0.10 | 0.80%+0.10 | 0.40%£0.10 | 0.45%£0.10 | 0.35£0.10 | 0.40%+0.10 | 0.25%0.10
PS2012G 0805 2.00£0.10 | 1.25%0.10 | 0.40%£0.10 | 0.45%£0.15 | 0.35£0.15 | 0.35+0.10 | 0.25%0.10
PS3216G 1206 3.20£0.10 | 1.60+0.10 | 0.40%£0.10 | 0.35£0.10 | 0.40£0.15 [1.075%0.10| 0.20£0.10
PS5025G 2010 5.00%0.20 | 2.50%+0.20 | 0.80+0.20 | 0.50£0.20 | 0.75%£0.20 | 1.65+0.20 | 0.30£0.15

(unit : mm)

€ Recommended land patterns (soldering footprints)

— PS1005 — PS1608G — PS2012G
0.4 _0.475 0.30.45 0.3 0.475 0.6750.3 0.45 0.30.675
I O AEHE 1 |-£—-—)|<-v-3+l—-—)|(—)k-—-3{
2| o W
0.157¢ i it 0.2 [ . """
0.50 I 0.2 0.2 0.25
0.1
03 02 ) 1 ! Ground 0.35
0.1 L.____l_' 0.25 {Ground
0.2 0.2
0.35 0.35 our 0.2 = B I'
0.70 fe—ske sfesfe e ote] st
0.350.2 0.20.35 03503 0.3 0.35
0.15 B i
] e e sle—s ke
* Face down mounting 035 09 0.35 0.35 1.3 0.35
— PS3216G — PS5025G
1.325 0.30.350.3 1.325 215 030503 215
el fe e |
0.2 IN N Ground
0.2 ¥ . | | {3
0.25.
0.7
0.25
0.2 [ ! = . - — I Ground
2 BN ETh
[estele—| —fofo] ol
07750304  0.40.30.775 124 03075 07503 1.24
k f e o f > f |
1075 1.05 1.075 1.8775 1.645  1.8775

@ Derating Curve

S :

o 100 5

g N\

N

& 50 ! A

3 N

5 : \

(o O ! ! ! ' ! !
-40 6] 50 70 100 125 155

Ambient tempareture (C)
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High frequency surface mount components

PCS Series, HPT Series

High Power Thin Film Chip Terminator

Lead Hat)gen RoHS
* ©
free free Compliance

@ Part numbering system

BPCS Series. HPT Series

Features

* Wrap around terminals provide easy and reliable soldering.

not fatigue the element and cause no change in impedance.

Applications

source

HPT 3216 -50-T1

Series code(PCS, HPT)

Size : 1005,1608,2012,3216,5025
6432, *6464, *9464H

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

* Small high power chip terminator with aluminum nitride and aluminum oxide substrate
* Efficient heat dissipation provides high power, anti-surge, overload protection.

* Thin film does not have any innate stress. Therefore, repeated power cycling does

* Wireless base station, wireless communication devices, and high frequency power

Impedance

*HPT series only

@ Electrical Specification

» ~Al= A 3 b ate
Type P 00 P 608 P 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

5.1~7.5GHz 1.3 1.3 1.3 1.4 1.5 —

VSWR

7.6~10GHz 1.3 1.3 1.4 1.5 — —

10.1~12.5GHz 1.4 1.4 1.5 - - -

12.6~15GHz 1.5 1.5 - - — —

Operating temperature -55C~+125TC
Rated operating temperature +70C
Packaging quantity 100/bag (B) 1000pcs/reel (T1) 5000pcs/reel (T5)

HPT series (ALN substrate)

Type HPT1608

HPT2012 HPT3216 HPT5025

HPT6432

HPT6464

HPT9464H

Rated Power 2.5W 10w 20w 30w 60W 100W

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 = =

5.1~7.5GHz 1.3 1.3 1.4 - — — -

VSWR

7.6~10GHz 1.3 1.4 1.5 - — = —

10.1~12.5GHz 1.4 1.5 - — — — —

12.6~15GHz 1.5 — = = — — —

Operating temperature -40C~ +155TC
Rated operating temperature +100°C at Terminal
100/bag(B)

Packaging quantity

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

1000pcs/reel (T1)




€ Dimension, Equivalent Circuit and pin arrangement

— Equivalent circuit

IN GND
0 50Q O
— PCS1608
Side 4 Top L

— PCS2012 PCS3216 PCS5025 —

Side t Top L

w

— PCS6432
Side t Top
Wi|

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%x0.15 | 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

HPT1608 HPT2012

side t Top
I

— HPT3216 HPT5025

W

GND

— HPT 6432
Side Top
t L |
W
IN GND

Side

t Top

HPT6464 HPTI464H

W

Bottom

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%x0.10 | 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)

sjuauodwo) junow a)ons Aouanbayy ybiy
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High frequency surface mount components

PCS Series, HPT Series

High Power Thin Film Chip Terminator

B PCS Series. HPT Series
& Recommended land patterns (soldering footprints)

— PCS ./ HPT

le— o

k— o 3

0| k-

Type a o] c Type a b c
PCS1005 0.70 0.20 0.70 HPT1608 1.20 0.40 1.20
PCS1608 1.20 0.30 1.20 HPT2012 1.60 0.40 1.50
PCS2012 1.20 0.45 1.60 HPT3216 2.00 0.40 2.00
PCS3216 2.00 0.45 2.00 HPT5025 2.90 0.90 2.90
PCS5025 2.90 0.55 2.90 HPT6432 3.60 0.70 3.60
PCS6432 3.60 0.55 3.60 HPT6464 3.30 115 6.80

(unit = mm) HPT9464H | 3.30 115 6.80
(unit : mm)

€ Mounting example

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

—— Mounting example of these series

Input terminal Resistor element

Mounting
surface

Ground Thermal vias

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

& Derating Curve

O PCS Series O HPT Series

g 5 :
~ O\D 1
o 100 \ © 100 \
B : 5 AN
GE) 50 i \\ ¢ 50 ) N
[e] o 1
8 N & N\
8 : \ B | \
© 2 © !

O © O L I H
- -55 0 50 70 100 125 155 T -40 0] 50 100 155

Ambient tempareture (C) Terminal temperature (C)



@ High frequency characteristics

PCS1608 VSWR

VSWR
P

0 2 4 6 8 10 12 14 16 18
frequency (GHz)

PCS3216 VSWR

VSWR
%
3 ¥

0 2 4 6 8 10 12
frequency (GHz)

PCS6432 VSWR

VSWR
)
4

0 1 2 3 4 5 6 7 8
frequency (GHz)

S6UBS IdH ‘SeLes SOd
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Sample kits

Sample kits




Sample Kkits

Kits are available for metal thin film chip resistors and
low resistance chip resistors.

They are perfect for development, prototype making,
testing and experiments.

<FILE>

@Part numbering system

RG1005PD - KIT - BOX(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 [ [ [ [ ]
RR1220PD-KIT [ ] [ [ [ ]
RG1005PD-KIT [ J [ [ [ [ [ ]
RG1608PD-KIT [ J [ ] [ [ [ ]
RG2012PD-KIT [ J [ J [ J [ [ [ ]
RG1005PB-KIT [ J [ [ o [ [ ]
RG1608PB-KIT [ [ ] [ [ ] [ ]
RG2012PB-KIT [ J [ J [
RG1005NW-KIT [ ] [ [ [ ] [ [ ]
RG1608NW-KIT [ J [ ] [ [ [ ]
RG2012NW-KIT [ J [ J [ ] [ ]

Current sensing surface mount resistors / Low resistance chip resistors

KRL1220-KIT ([ ]

2]
=
=
2
=}
£
©
(7]

KRL1632-KIT [ ]

KRL3264-KIT [ J

KRL2012-KIT [ ]

KRL3216-KIT [ ]

KRL6432-KIT [ ]

KRL7638-KIT [ ]

KRL9045-KIT [ ]

KRL11050-KIT [ ]

RL1220-KIT [

RL3720W-KIT [ ]
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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 soldering profile

3. Dimensions of the packaging tape
(DFor thin film chip resistor

(@For current sensing chip resistor

4. Dimensions of the packaging reel




IRecommended land patterns (soldering footprints)

(® For thin film chip resistor

[Applicable series]
- URG series - RG series - RGT series - NRG series - MRG series - RGA series*1
- RS series - RR series - RT series

Recommended land dimensions (mm) Actual chip size
Sizes a b
i.. ,:_ :...E
0603 0.28 0.76 0.34 ! ! '
o 0 f c
1005 0.5 1.6 0.6 1 i HE
' v 1 M
1 (] L} "
1608 1.0 3.0 1.2 LN S
-~
2012 1.2 4.0 1.65 P a -
- Ll
3216 2.2 5.0 2.0 b
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

A
y

Recommended land dimensions (mm)

b . a Db
()] < <
Sizes a b d 3
(reference)
2010°
3216 0.8 1.1 3.7 227 Solder Solder
resist c resist

5020 1.3 1.6 57 =227

6432 2 21 6.9 =227
*1 Please design the land pattern considering heat dissipation to the board so that the terminal Y

temperature will not exceed 155°C. Land pattern

*2 In development Actual product size

)
E
=1
o
ReJ
(@]
£
< [Applicable series]
3
2] .
< - HRG series
5
o
el
< d
o Recommended land dimensions (mm) < >
3 2 b a b
5 : d N >——>e
2 Sizes a b
£ (reference)
o
8 3216 0.55 1.9 1.8 227 Solder o Solder
o resist resist
*1 Please design the land pattern considering heat dissipation to the board so that the terminal
temperature will not exceed 155°C. _T
Actual product size Land pattern




[Applicable series]

- 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 1.4~16 22~24
RM/RMA3225 1.5~1.7 3.3~36 0.6~0.8 26~32 1.4~1.6 22~24

O 6 terminal type

Recommended land dimensions (mm)

Sizes a b
RM3216 05~0.7 24~27 06~0.8 25~27 02~03 09~1.0
RM3225 1.3~15 3.3~36 06~0.8 25~27 02~03 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 1.4~15 3.4~35 0.4~0.45 29~3.0 0.3~0.35 0.8~0.85
RM6432 1.9~20 40~41 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

Solder resist

Solder resist

Solder resist

Solder resist

Solder resist

oy
[0]
Q
o
3
3
@
3
Q.
[0]
o
o
3
Q.
O
QO
=
o
3
(7]
n
o
Q.
[]
=
]
(e}
-
o
o
o
©
.
3
=1
&




IRecommended land patterns (soldering footprints)

(@ For current sensing chip resistor

[Applicable series]

- KRL series (long side terminal)

Recommended land dimensions (mm)
Resistance Copper foil T
Types thickness ! !
yp range o Ak c
KRL1608D 10mQ~ 0.25 1.60 1.70 N _L
1mQ"" 100 0.25 a N\ e
KRL2012D/E 2.00 2.20 b Solder resist
2mO~ 35 0.60 Actual chip size
1mQ™ 100 0.40 540 5.40 “1 KRL2012D/E, KRL3216D/E, KRL5025D/E,
KRL3216D/E . 4
MO~ 35 0.60 KRL6432D/E. KRL7638D/E, KRL9045D/E.
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 c
2mQ~ 2.20
i
1mQ™ 1.10 _L
a
KRL7638D/E P~ 260 4.60 7.80 |-.—--‘b Solder resist
Actual chip size
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 T
a Types range thlz:llj(;t;ss - P c
2 o i
= 10~18mQ 0.10
% 35 a NN )
8 KRLO816D/E 20~39mQ" 0.50 2.20 1.00 b Solder resist
2 Actual chip size
_qg 43mQ~ 100 0.90
S *1 KRLO816D/E : 10 ~ 18mQ, 20 ~ 39mQ
2 KRL1220D/E 5mQ~ 1.20 2.70 1.50
(2]
[
g 5~ 8mQ 1.00
° KRL1632D/E 4.00 1.90
o ImQ~ 2.00
[
3 c
3 5~8mQ 2.20
° KRL2550D/E 6.00 2.80 i
GE) ImQ~ 100 3.80 _-IaL_
g Solder resist
2 5~8mQ 2.50 b
[ KRL3264D/E 7.40 3.50 Actual chip size
9mQ~ 4.40
5~8mQ 2.80
KRL50110D/E 14.00 5.75
ImQ~ 5.50

*

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




[Applicable series]

- KRL series (4terminal type)

|
e B

Recommended land dimensions (mm) = 2 | L7z Z
N7
Types a b // //%i /// 7 e
'///// /AI i
il | v,
KRL3216T4 0.40 2.70 0.35 0.30 2.70 : T Ta |
‘ i Solder resist
KRL6432T4 2.00 4.40 0.70 0.50 5.40 b N
sy Actual product size
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)
Recommended land dimensions (mm) Actual chip size
Sizes a
0510 0.5 1.9 0.7 c
0816 0.7 3.0 1.6
1220 1.0 4.0 24 -+ >
b
[Applicable series]
- RL Series (Short side terminal)
. . d
Recommended land dimensions (mm) < >
a
Sizes a b Y
RL3720W 1.2 7.9 7.9 27.0
RL7520W 1.2 158 15.8 27.0 Sl c Salider
resist resist

Land pattern

Actual product size j b

20
[0}
Q
o
3
3
@
3
Q.
[0]
o
oy
3
Q.
©
QO
5]
o}
]
(7]
o
o
Q.
[]
.
]
(e}
-
o
o
S
©
.
3
3
&




IRecommended reflow soldering profile

Temperature (C)

250

200

150

100
-t T i
o0 | .
Preheating stage Reflow stage
Time —»

Product surface temperature

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

Reflow above 220C 30 ~ 90sec.

240 ~250C Maximum 10 seconds

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

Peak

temperature

- Cycles : twice (cooling between 1st and 2nd cycles)
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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 p
+
RR0O306/ \ 2
erosos | 038t003 | 0.68£0.03 | 0.31+002 | \ — -
- Pan P Jany
— H_‘ A% N N 93 e
=+ =+ =+ - 0
RR/RTO510 | 0.63+0.05 | 1.13+0.05 | 0.43%0.05 M [] rLIé] [] nEE §
RG/RGT/RS/ L A_l = b E
0.63+0.05 | 1.13+0.05 | 0.43%0.05 a
RGA1005 ==
2.0+005
RLO510 0.63+0.05 | 1.13+0.05 | 0.43%0.05 001
Tape dimensions (paper 4 mm pitch)
Types a b T
+0.1 Cavit 5
RR/RT/0816 | 1.1+0.1 1.9+01 | 0.6+0.05 T Sprocket 915 0 avity 3
N
URG/RG/RGT - =
1.120.1 19401 | 0.6+0.05 ] T A &
NRG/RGA1608 e N2 N N o
= Lhw ANV AN A ™ 2
RLOB16 11401 | 1901 | 06+0.05 N Mo TMle .t &
| L ey v G @
L b JE—
RR/RT1220 | 1.65+0.2 | 24+02 | 0.75+0.05 =
URG/RG/RGT/MRG/ 2pQ0s
NRG/RGAZ012 | 16502 | 2402 | 0.75+0.05 M 0L01 40401
RL1220 16502 | 24+02 | 0.75%0.05

Tape dimension (embossed tape 4mm pitch)

i Sprocket ¢ Do Po P2
ﬁe (Z)Dw
|| Y Yar Wi s W W S B2 “J
OO P \e%
o] % N N iy Iy I I
i g i i R i i g

Cavity A P,

RM2012 16402 | 24402 | 80+0.3 | 35+01 | 1.7520.1 | 4.0+01 | 4.0+0.1 | 2.0+0.1 |150+0.1/-0| 1.0520.05 | 1.5max | 0.3max
URG/RG/
NRG/PRG/HRG/ | 2.0+02 | 36402 | 80+0.3 | 3.5+0.1 | 1.75+0.1 | 4.0+0.1 | 4.0+01 | 2.0+01 |150+0.1/-0| 1.05+005 | 15max | 0.3max
MRG3216

RM/RMA3216 2.0£0.2 3.6+£0.2 8.0+£0.3 3.5+0.1 1.75+0.1 | 4.0%£0.1 4.0£0.1 2.0£0.1 |1.50+0.1/-0 | 1.05£0.05 1.6max 0.3max

RM/RMA

3205 2.8+0.1 3.56%0.1 8.0£0.3 3.5+0.1 1.75x0.1 | 4.0%0.1 4.0£0.1 2.0£0.1 |1.50+0.1/-0 | 1.1%0.1 1.0£0.1 0.8max

ade} Buibeyoed sy} Jo suoisuawiq

PRG

5020 2.8%0.1 5.3%+0.1 12.0£0.2 | 5.5%0.1 1.75%0.1 4.0%0.1 4.0%0.1 2.0+0.1 |150+0.1/-0| 1.1£0.1 1.0£0.1 0.3max

URG

5025 2.8+0.1 5.310.1 12.0+£0.2 | 5.5%0.1 1.75x0.1 | 4.0%0.1 4.0£0.1 2.0£0.1 |1.50+0.1/-0 | 1.1%0.1 1.0%0.1 0.3max

PRG6432

/RM6432 3.5%£0.2 6.9+0.2 | 12.0+0.2 | 55%0.1 1.75%0.1 4.0%0.1 4.0%0.1 2.0x0.1 |1.50+0.1/-0|1.50+0.1/-0| 0.75%0.1 0.3max
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IDimensions of the packaging tape

(@ For current sensing chip resistor

Tape dimensions (embossed tape)

O 4 mm pitch O 8 mm pitch
Sprocket ¢ Do Po P2 Po Pz

T Sprocket & Do
ﬁ-ﬁ . -”— \

|| \ r{( NS ™ DD w

me mefwm mw o E -
o (L] (4] :
o gld gk L s -
_ cavity A P

K;x:.ggsm 0.95+0.05 | 1.85+0.05| 8.0+0.1 | 3.5+0.05 | 1.7540.1 | 4.0+0.1 | 4.0+0.1 | 2.040.05 | 15+0.1/-0 | 0.6£0.05 |0.55+0.05| 0.2+0.05
AL 12200 + + + + + + + + + +
o012 1.454£0.05| 2.3+0.1 |8.020.2/-0| 3.5£0.05 | 1.7540.1 | 4.040.1 | 4.0£0.1 | 2.0£0.05 | 1.5+0.1/-0 : 0.65+0.1 | 0.2+0.05
KRL1632

ao1e 19401 | 35401 | 8.0+0.2 | 3.5+0.05 | 1.7520.1 | 4.0£01 | 404041 | 2.0+0.05 | 15+0.1/-0 | 1.040.2/-0 | 0.7520.1 | 0.2+0.05
KRL2550

eooe 29402 | 5302 | 12.040.3 | 55£0.05 | 1.7540.1 | 40401 | 4.0£0.1 | 2.040.05 | 1.5+0.1/-0 | 1.5+02/-0 | 1.5max | 0.3max
KRL3264/6432 | 5 43105 | 663102 | 12.040.3 | 554005 | 1.75£0.1 | 4.0£0.1 | 4.0£0.1 | 2.020.05 | 15+0.1/-0 | 1.5+0.2/-0 | 0.7620.1 | 0.2+0.05
KRL6432T4

KRL7638 4.15+0.1 | 7.9540.1 | 16.0+0.3 | 7.54+0.1 | 1.75£0.1 | 4.0+0.1 | 8.0+0.1 | 2.0+0.1 | 15+01 | 1501 | 1.2+0.15 | 0.3+0.05
KRL7638T4

KRL9045 485201 | 9.3540.1 | 16.040.3 | 7.540.1 | 1.7520.1 | 4001 | 80+041 | 20401 | 15£01 | 1501 | 1.2+0.15 | 0.3+0.05
KRL9045T4

KRL50110

/11050 54401 | 11.520.1 | 24.040.3 | 11.520.1 | 1.7540.1 | 40401 | 8001 | 2.0401 | 15£01 | 1501 | 1.240.15 | 0.3%£0.05
KRL11050T4

SHR6432 3.51£0.2 6.910.2 | 12.0+0.2 | 5.5%0.1 1.756x0.1 | 4.0%£0.1 4.0£0.1 2.0£0.1 |1.50+0.1/-0 |1.50+0.1/-0| 0.75%0.1 0.3max

RL3720W 2.6+£0.2 | 4.45%0.2 | 12.0£0.2 | 5.5£0.05 | 1.75%0.1 | 4.0%0.1 4.0£0.1 | 2.0+£0.05 | 1.55%+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 | 1.55+0.05 = 0.7+£0.1 | 0.3+0.05

—
o
[o5]



IDimensions of the packaging reel

[Applicable series]

- URG series - RG series - RGT series - NRG series - RS series - PRG series - HRG series

- MRG series - RGA series - RR series - RT series - RM series - RMA series

Label position

% 2+0.5

¢021£0.8

+1
0

Al
Q
1l
®60

<

s

Vacuum molded : 13.0+1.0
Injection molded : 11.4+1.0

[Applicable series]

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

w2
— S

Label position

I
oN

oA — & Material : plastic

g

3

Sizes pieces / reel oA oH E oN wi1 w2 o

550.

@

0816/1608 o

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 3

1632/3216 9

g

&

2550/5025 1,000 180+0/-3.0 13+0.2 2+0.5 60+1.0/-0.0 13+0.3 17£1.4 g

3264/6432 5,000 255+1.0 13+0.2 2405 80+0.5 13.541.0 <18.4 &
7638 1,000 180+0/-3.0 13+0.2 2405 60+1.0/-0.0 17.0+0.3 19.4+1.0
9045 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+0/-3.0 13+0.2 2+0.5 80+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




IRecommended reflow soldering profile

250
ﬁ 200
O
[O)
5 160
©
(O]
e
S 100
|_
-t o < —
50 | .
Preheating stage Reflow stage

Time —»

Product surface temperature

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

Reflow above 220C 30 ~ 90sec.

240 ~ 250C Maximum 10 seconds

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

Peak

* 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.3 Embossed tape 8mm pitch

t Sproket $DO PO, P1
AY
w
Sproket $D0 PO P2
o 0
F |w
&)
P1 $D1

t
®© ® 0 8
B /jre)‘ [e]
Cavity :
T A

Fig. 2 Embossed tape 4mm

L

Sprokft $DO PO P2

© & 6 @ 0l
Fw

GRS

Cavity |‘I.| P1 $D1

Type R?i?.r
PAT Series
PAT0510S 1 0.65+£0.03|1.15+0.03 2.00£0.05 — — — 0.50£0.10
PAT0816 2 0.95+0.05| 1.85+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|4.00+0.10 | 4.00+0.10 5.0040.05 1.56£0.1/-0 — 0.65+0.01|0.20+0.05
PAT1632 2 |2.00+0.20(3.60+0.20 . = 25max | 0.3max
PAT3042S 3 3.56+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 8.000.10 — 1.6max 0.8max
.00%0.1
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
PXV1220S 2 1.45+£0.10|2.30+0.10 4.00+0.10 1.0+0.2/-0|1.30%£0.20| 0.25+0.05
8.00£0.30|3.50+0.05
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 = = 0.3max
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
PS1005 1 0.65+£0.03|1.15+0.03 2.00£0.05 — — — 0.50£0.10
PS1608 2 0.95+0.05| 1.85+0.05 0.06+0.10|0.55+0.05|0.20£0.05
8.00£0.30|3.50%+0.05
PS2012 2 1.60£0.20|2.40+0.20 1.75%£0.10|4.00+0.10 1.5+0.1/-0 — 1.5max 0.3max
4.00£0.10|2.00%+0.05
PS3216 2 1.90£0.10|3.50+0.10 1.056+0.05| 1.00+0.20 | 0.20+0.05
PS5025 2 2.90+0.10|5.30+0.10 [12.00+0.30 5.50+0.05 1.5+0.2/-0| 1.00£0.05|0.20+0.05
PCS Series
PCS1005 1 0.66£0.03|1.18+0.03 2.00£0.05 — — — 0.50£0.10
3.50+0.05
PCS1608 2 0.95+0.05| 1.85+0.05 0.60£0.10|0.55+0.05|0.20£0.05
8.00£0.30
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 1.5+0.1/-0
PCS3216 2 1.90£0.10|3.50+0.10 4.00+0.10|2.00%+0.05 1.0+0.2/-0/0.80+0.10|0.20+0.05
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
4.00%£0.10|2.00%+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 1.0+0.2/-0|0.75%+0.10{ 0.20+0.05
HPT5025 2 2.90+0.2 [5.30+0.20 1.75%£0.10|4.00+0.10 1.56+0.1/-0{1.5+0.2/-0| 1.5max 0.3max
HPT6432 2 3.43+0.20|6.63+0.20 | 12.00+0.30 | 5.50+0.05 1.5+0.2/-0/0.76%£0.10{0.20+0.05
HPT6464 3 6.60£0.10(6.70+0.10 1.5+0.2/-0| 1.55£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 1.54+0.2/-0|0.79%+0.10|0.279+0.02
* ATS series is under development and is not described. (unit : mm)

Regarding tape specifications,

please contact our sales office.
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For high frequency components

Reel dimensions

—ry

Reel e
H H
®N
- W1
OA
Reel size DA oH E oN Wi 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 17.0x1.4
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 2.0£0.5 100£0.5 25.4%11.0 29.4%11.0
(unit : mm)

Type Packaging Q'ty/reel Reel size Type Packaging Q'ty/reel Reel size
PAT Series PCS Series
PAT0510S 10.000 Size 1 HPT1608 1,000/5,000 Size 1
PAT0816 1,000/5,000 Size 1 HPT2012 1,000/5,000 Size 1
PAT1220 1,000/5.000 Size 1 HPT3216 1,000/5,000 Size 1
PAT1632 1,000/5,000 Size 1 HPT5025 1,000/5,000 Size 1
PAT3042S 1,000/2,000 Size 2 HPT6432 1,000/5,000 Size 1
PAT3042 1,000 Size 2 HPT9464 5,000 Size 3
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 1.000 Size 2
PAV3137S 1,000 Size 1 HPT6432
PS1005 1,000/5,000 Size 1 HPT9464 1,000 Size 4
PS1608 1,000/5,000 Size 1
PS2012 1,000/5,000 Size 1
PS3216 1,000/5,000 Size 1
PS5025 1,000/5,000 Size 3
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SUSUMU

BASIA

Sales offices - ASIA -

BSINGAPORE

BKOREA

M Chip One Stop, Inc.
Sales office : Yokohama city, Japan
URL http://www.chip 1stop.com/web/USA/en/

M Kuroda Electric Co., Ltd.
Sales office Singapore, Indonesia, Malaysia, Thailand,
Vietnam, Philipines, Taiwan, India, Korea
URL https://www.kuroda-electric.co.jp/english/
profile/oversea

BTAIWAN

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

MMulticom Technology LTD.
URL http://www.multicom.com.tw/index.html
Mail sales@multicom.com.tw

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

BECHINA

BSUSUMU SINGAPORE PTE.LTD.
629 Aljunied Road #03-20, Cititech Industrial Building,
Singapore, 389838
TEL +65-6741-4070 FAX +65-6741-2971
URL http://www.susumu.sg/
Mail ssm-sg@susumu.co.jp

BExer Technologies Pte Ltd
URL http://www.exercorp.com/index.html
Mail billy@exercorp.com

MKANADEN CORPORATION SINGAPORE PTE. LTD.

URL https://www.kanaden.co.jp/en/corporate/network/

MMegagoal PTE LTD

URL http://www.megagoal.com
Mail enquiry@megagoal.com

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

M Alliedchips Korea Co., Ltd.

URL http://www.alliedchips.co.kr
Mail master@alliedchips.co.kr

M Gillanix Corporation
URL http://www.gillanix.com/
Mail jonh.jeong@gillanix.com

BSAMYOUNG S&C Co,, Ltd.

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

HESHINWOO COMMERCE CO.,LTD.
Mail ejkim@kst.ne.kr

INDIA

Megagoal PTE LTD
URL http://www.megagoal.com/
Mail enquiry@megagoal.com

MSUSUMU 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

M 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/
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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@willas-array.com
(Shanghai - Northern China Sales Offices)
Mail sac-sales@willas-array.com
(Shenzhen- Southern China Sales Offices)

M Xiamen Holder Electronics Co., Ltd.
Sino Faith Technology Development Ltd.

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

BSHANGHAI KURODA MANAGEMENT CO.,
LTD

Office Shanghai. Tianjin. Nanjing. Shenzhen
URL https://www.kuroda-electric.co.jp/english/
profile/oversea

BMHONGKONG
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)

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



Sales offices - NORTH AMERICA -

B North America

MDigi-Key Corporation B Newark element14 B KURODA ELECTRIC U.S.A. INC.
URL http://www.digikey.com URL http://www.newark.com Sales office : Michigan, Santa Clara, Tennessee,
San Diego, Mexico
URL https://www.kuroda-electric.co.jp/english/profile/oversea
M Future Electronics Inc. M Mouser Electronics, Inc.
URL http://www.futureelectronics.com URL http://www.mouser.com
M Advanced MP Technology, Inc. M Arrow Electronics

URL http://www.advancedmp.com

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

B SUSUMU INTERNATIONAL(USA) INC. East Coast Office(HQ)
460 Bergen Blvd.,Suite 226, Palisades Park, NJ 07650 USA
TEL +1-201-461-4861 FAX +1-201-461-4862
URL http://www.susumu-usa.com/
Mail info@susumu-usa.com

B SUSUMU INTERNATIONAL (USA) INC. West Coast Office

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

1546 Tower Blvd., North Mankato, MN 56003 USA
TEL +1-507-369-3498
Mail tech@susumu-usa.com



SUSUMU

EUROPE - MIDDLE EAST

NGERMANY BELGIUM
MSUSUMU DEUTSCHLAND GmbH M Gudeco Elektronik Handelsgesellschaft mbH Batenburg Mechatronica
Frankfurter Strasse 63-69, 7th Floor, D-65760, URL http://www.gudeco.de/ URL https://batenburg-mechatronica.nl/
Eschborn / Germany Mail info@gudeco.de Mail sales-me@batenburgbelgie.be
TEL +49-6196-969-8407 FAX +49-6196-969-8879
URL http://www.susumu.de/ ) )
Mail Info@susumu.co.jp Schukat electronic Vertriebs GmbH
URL http://www.schukat.com
Mail info@schukat.com
[MEndrich Bauelemente Vertriebs GmbH
URL http://www.endrich.com/ . q
Mail endrich@endrich.com MRutronik Elektronische Bauelemente GmbH
URL http://www.rutronik.com
Mail rutronik@rutronik.com
IWMEGATRON Elektronik GmbH & Co. KG
URL http://www.megatron.de
Mail : sales@megatron.de BWDI AG
URL http://www.wdi.ag
Mail info@wdi.ag
.
‘\
BFRANCE FINETHERLANDS MITALY
BManudax France MBatenburg Mechatronica B Avnet Abacus
URL http://www.manudax.fr/ URL https://batenburg-mechatronica.nl/ URL http://www.avnet-abacus.eu/
Mail info.mechatronica@batenburg.nl Mail milano@avnet-abacus.eu

Mail manudax@manudax.fr

CZECH REPUBLIC

BDENMARK

Has Lanskroun GmbH
URL http://www.hasdc.cz/
Mail sekretariat@hasdc.cz

KURODA ELECTRIC CZECH s.r.o.
URL https://www.kuroda-electric.co.jp/english/
profile/oversea

BMRhopoint Nordic Aps.
URL http://www.rhopointnordic.com/
Mail sales@rhopointnordic.com



EUROPE - MIDDLE EAST

AUSTRIA

HUNGARY

BESPAIN

Endrich Ges.m.b.H
URL http://www.endrich.com/
Mail austria@endrich.com

MROMANIA

Endrich Bauelemente Vertriebs GmbH
office Budapest

URL http://www.endrich.com/

Mail hungary@endrich.com

BBULGARIA

W Endrich Bauelemente Vertriebs GmbH
office Timisoara

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

SWITZERLAND

B Endrich Bauelemente Vertriebs GmbH
office Sofia
URL http://www.endrich.com/
Mail bulgaria@endrich.com

BUNITED KINGDOM

BMEndrich Bauelemente Vertriebs GmbH
office Barcelona

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

MISRAEL

Stolz Electronics AG
URL http://www.stolzelectronics.ch/
Mail info@stolzelectronics.ch

FINLAND

Oy Nylund-Group Ab

URL http://www.nylund.fi/
Mail nylund@nylund.fi

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

B Profusion plc
URL http://www.profusionplc.com
Mail sales@profusion.email

M Gateway Electronic Components Ltd.

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

MRS Components K.K
URL http://uk.rs-online.com/web/

BBORAN TECHNOLOGIES LTD.

URL http://www.boran.co.il
Mail support@boran.co.il



SUSUMU CO., LTD.

SUSUMU CO., LTD. Headquarters

14 Umamawashi-Cho Kamitoba, Minami-Ku Kyoto, 601-8177 Japan
TEL +81-75-671-7371 FAX +81-75-671-7374 URL http://www.susumu.co.jp/ Mail : info@susumu.co.jp

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

SUSUMU DEUTSCHLAND GmbH

Frankfurter Strasse 63-69, 7th Floor, D-65760, Eschborn, Germany Ty
TEL +49-6196-969-8407 FAX +49-6196-969-8879 URL http://www.susumu.de/ Mail : info@susumu.de

SUSUMU INTERNATIONAL(USA) INC. East Coast Office(H.Q.)

460 Bergen Blvd., Suite 226, Palisades Park, NJ, 07650, USA
TEL +1-201-461-4861 FAX +1-201-461-4862 URL http://www.susumu-usa.com/ Mail : info@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.

629 Aljunied Road #03-20, Cititech Industrial Building, Singapore, 389838
TEL +65-6741-4070 FAX +65-6741-2971 URL http://www.susumu.sg/ Mail : ssm-sg@susumu.co.jp
O O

This catalogue is current as of Mar, 2018.
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