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ABOUT PDC

Milestone
RS

1990

PDC former parent company, Taiwan Cement, merged with Mei Da Mei and
founded PDC in Nantou.
BREEBEXAXBTAR  FEEFHEENRKIL °

1995

PDC merged with Taiwan Precision Material Corporation.

EEETWENBLEREMAT -

2002

Public Listed in OTC.
EEEFREENLE -

2005

PDC was strategically allied with Wasin Tech.
SLEAM () ATIRARELEA

2007

To be strategically allied with Frontier, and setting up new production lines,
Magnetic components.

IS BB T T () ATRIHE » £ERMEMRITHE -

2008

Positioned as Specialty and Material BG in PSA Group.
KEIED) PSA RBV RSB R BB FEBFHEELARIRM IR E
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Core
Technology
RASR AN

<z

1988

Manufacturing and developing ceramic dielectric materials.

SESVEERERHR  FBE -

1990

Manufacturing Multilayer Ceramic Capacitors.

SERERERERAER -

1995

Manufacturing Ceramic Chip Resistors and Ceramic Chip Coil

L ERERAFER  BERFER -

2001

As the 1* manufacturer and provider in Taiwan for ceramic dielectric powders
and multilayer ceramic chip capacitors (MLCC).
SEE-RATHERFERBNEENZRB TR -

2001

With self-made conducting dielectric powder, controlling the complete key
technology from material to manufacture.

BRYSUENBEN © FRENEREN SRR

2007

Manufacturing magnetic components.

A BRI T -

Brand Value

fHREE

B eoc

2001

The first supplier in Asia to get SEMKO product safety certificate.
EDNEE—ZELR SEMKO REIRIERF 2 HLIER -

2003

ISO 9001 certificated.
& 150 9001 ERaEsmiB -

2004

Industrial Sustainable Excellence Award.

SEIERR TR T EEAEHIE -

2004

TS16949 ~ 1SO 14000 and OHSAS 18000 certificated.
& TS16949 ~ 1SO 14000 Kz OHSAS 18000 8% °

2007

Common Wealth Magazine Top 1000 Manufacturers in Taiwan Ranked in No. 705.
RS 1000 REGEXEPERZE 705 4 ©

2008

IECQ QC080000 HSF certificated.
JE IECQ QC080000 HSF B&z% ©

Common Wealth Magazine Top 1000 Manufacturers in Taiwan Ranked in No. 682.
RTHERS 1000 REUERHBEREE 682 4 °

2009

Common Wealth Magazine Top 1000 Manufacturers in Taiwan Ranked in No. 677.
RTHERE 1000 REGEXEPERE 677 4 ©

2012

Recognition of Winning the Silver Invention Award for Copper or Its Alloy
Cofirable Dielectric Ceramics.

LB BZR R RAIFSE - RARBE T EALRESSETHERFENNER
HHRW

2013

SMD High Voltage Chip Resistor passed UL Safety certification in 2013
BERDBRAREES

2015

MLCC product have obtained the IECQ certificate & the certificate of AS9100
management system for the aerospace industry.
BB IECQ = TREBE R ASO100 A T EEBRGERE -

2016

Aerospace Quality Management Systems AS 9100 certificated.
A BRRSERE=T7RE

2019

PDC was selected fastest growing Top 100 companies in 2019 by commonwealth
magazine

PDC 28R T3S 2019 FEA R 100 %

Market
Performance

MinRE

w,

The only local manufacturer in Taiwan with the capability in specialty products includes
multiple-layer ceramic capacitors, chip resistors, and coils.

BEAM -T2 HER « B « BB THHER -

The only local manufacturer in Taiwan entered the supply chain of Japan market.

MME—FT A\ B A e s R

Introduction

Prosperity Dielectrics Co., Ltd. (PDC) was founded in 1990 as
the 1st local manufacturer and exporter in Taiwan for ceramic
dielectric powders and multiple-layer ceramic chip capacitors
(MLCCs). PDC joined to Walsin Technology Corporation (WTC) as
an allied company in September 2005, and incorporated Frontier
to create solid synergy in 2008. Our product lines expand to SMD
magnetic chips, power chokes, coils and transformers.
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Support You Forward

With niche technology of key materials, PDC can meet
the market requirements. The integration of researching
and developing from materials to the customer-required
components can shorten the time of mass production. To
progressively make plans for each product to be with high
added value functions, such as Mid and high voltage, high
precision, large size capacitors, and high power, high precision,
low resistance resistors or other high added value products. In
the future, combine with core material technology and advance
high frequency and high capacitance further.
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At present, PDC has developed ceramic dielectric powder used
by NME and BME manufacturing process. Self-applied mass
production and external sale are simultaneously carried out
to improve the proportion to the supply of internal high-level
MLCC materials. By the strategy of vertical production capability
from ceramic dielectric powder material to MLCC finished goods,
bring the high performance of vertical integration.
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For the past few years, to extend the production capability
of magnetic components series, PDC gradually set up the
manufacturing equipments for coil and transformer in Yongzhou
and Shenzhen Plant. The improvement of the production
capability is able to increase the sales performance.
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Vertical integration & Complete key technology:

« Material (Ceramic Dielectric Powder)

« Semi-finished good (Semiconducting Ceramic Chip Capacitor)
« Finished goods (Chip Capacitor, Chip resistor, Coil)
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Business Operation f&& & 247

« Vertical integration to improve competitiveness.

+ Building strategic alliances to strengthen competitiveness.

+ Expanding Western and Japanese markets, cultivation high-end
products.

+ Moving into Chinese market to expand market share.
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Branding Strategy & h&#& & 5RE%

+ Developing specialized products market.

+ Enhancing brand value with continuing innovation and R&D ability.

- Improving competitiveness through vertical integration.

- Satisfying customer's need through extending product lines.
AR B TSR R E DR EXSEER
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Keystothe Success B Ih X 3=

.

.

.

The only local manufacturer with vertical production capability from
ceramic dielectric powder material to multiple-layer ceramic chip
capacitors.

Differentiating marketing strategy with niche product.

Diversifying product lines to expand customer base.

Continuing innovation and R&D ability.

Focusing core competence with PSA group support.
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Characteristics (S ¥45 &

+ PDC is the domestic manufacturer devoting to ceramic dielectric

materials.

- REABRBEN EERTEBRIRAE

Notice for PDC

= Please read this notice before using the
PROSPERITY DIELECTRICS CO., LTD.. products.

e Product information in this catalog is updated in Mar. 2020. All of the contents specified
herein are subjected to change without notice due to technical improvements, etc.
Therefore, please check for the latest information carefully before practical application or
usage of the Products.

Please note that PROSPERITY DIELECTRICS CO,, LTD. . shall not be responsible for any
defective which is caused by using products without the spec instruction.

o Please contact PROSPERITY DIELECTRICS CO.,, LTD. . for further details of product
specifications as the individual specification is available.

e Please conduct validation and verification of products in actual condition of mounting
and operating environment before commercial shipment of the equipment.

o All electronic components listed in this catalog are developed, designed and intended
for use in general electronics equipment.(for AV, office automation, household, office
supply, information service, telecommunications, (such as mobile phone or PC) etc.).
Before incorporating the components or devices into any equipment in the field such
as transportation,( automotive control, train control, ship control), transportation signal,
disaster prevention, medical, public information network (telephone exchange, base
station) etc. which may have direct influence to harm or injure a human body, please
contact PROSPERITY DIELECTRICS CO, LTD. . for more detail in advance.

Products

Do not incorporate the products into any equipment in fields such as aerospace, aviation,
nuclear control, submarine system, military, etc. where higher safety and reliability are
especially required.

In addition, even electronic components or functional modules that are used for the
general electronic equipment, if the equipment or the electric circuit require high safety or
reliability function or performances, a sufficient reliability evaluation check for safety shall
be performed before commercial shipment and moreover, due consideration to install a
protective circuit is strongly recommended at customer's design stage.

The contents of this catalog are applicable to the products which are purchased from our
sales offices or distributors (so called "PDC’s official sales channel”).

Itis only applicable to the products purchased from any of PDC’s official sales channel.

Please note that PROSPERITY DIELECTRICS CO,, LTD. . shall have no responsibility for any
controversies or disputes that may occur in connection with a third party's intellectual
property rights and other related rights arising from your usage of products in this catalog.
PROSPERITY DIELECTRICS CO, LTD. . grants no license for such rights.

The information of this specification is for reference. For more detailed specification, please
refer to the official qualified data.
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Chip R-Contents

Series

Description Automotive Resistance Range Tolerance(%) TCR(ppm/C) Power Rating

Current Sensing Low R

Metal Strip Low Ohm

FMF e v 00 i Im~220mQ  *£1% +5% +£50~+100 1/2~3W 1206/2512 56
Current Sense Chip Resistor
FBF Metal Paste Low Ohm 10m~910mQ +£1%, 5% +100~%200 1/8~2W 0603 ~ 2512 58
Current Sense Chip Resistor
Metal Foil Low Ohm +0.5%, =1%,
~ ! ! +50)~+ - oo
FOF Cuent Sonse Chip Resitor 2M~700mQ i +£50~+100 1/2~2W 0402 ~ 2512 59
Thick Film High Power Low Ohm v 50m~910mQ +£1%, 5% +100~%250 14~ 2W 0603 ~ 2512
Current Sense Chip Resistor
FPF-L 60
Thick Film Triple Power Low Ohm v 100m~910mQ +£1%, 5% +100~%200 3w 2512
Current Sense Chip Resistor
FCF-E Thick Film Low Ohm 50m~910mQ +1%,%5% +200~%400 1/8~1W 0603 ~ 2512 61

Current Sense Chip Resistor

Anti-Surge & Speciality & High Reliability

Thick Film High Power

i Resstor v 0Q § 1~IMQ +1%, 5% +£100~+200 1/8~2W 0603 ~ 2512
FPF 62
Th'CkCFr']'i’; ggg‘s‘:oiowe' v 00 1~1MQ +1%, £5% +100~%200 1/3W ~ 3W 0603 ~ 2512
Thmkgm E;’;V;;f“rge v 00 1~IMQ +1%, 5% +100~%200 1/8~2W 0603 ~ 2512
FPS 63
T@ngg'?hrggzjiger v 1~IMQ +1%, +5% £100~£200  1/3W~3/4W 0603 ~ 1206
FNF Th'cé:i'g”R/:;?t’;“rge v 1~IMQ +£5%~ +£20% +100 1/10~1W 0603 ~ 2512 64
FHF Th'da?gf‘Rss'?s?o?hm v 11M=100MQ E1%~+5%  £200~£300  1/16~1/AW  0402~1206 65
FGF Thick Film Non-Magnetic 00 1~10MQ 1%~ 5%  £100~%200  1/10~1/4W 0603 ~ 1206 66

High Voltage

Chip-Resistor

Thick Film High Voltage

FVS Chip Resistor v 100K~100MQ +£1%, 5% +100~%200 1/10~1W 0603 ~ 2512
UL Safety Certification SA\Xus

FVF Th'Ckg]'i”; :ggt\é?'tage v 100K~100MQ +19%, +5% +£100~+200 1/10~1W 0603 ~ 2512
Automotive

FWF Th‘CkCE'i?RQ;t:t’;fnve v 00 i 1~10MQ +19%, +£5% +£100~+200 1716~ W
Normal Type

FCF Thick Fl\m.Gene.raI Purpose 00 1~10MO +0.1% ~ 5% +25-+300

Chip Resistor
Thick Film

. 10~ 10~ +900~=+
FCF-Array Chip Resstor Aray 00 ; 10~1MQ +1% ~ 5% +200~+300
Green

FCF-G Thick ilm GenerlRaRces 1~10MQ 1%~ +£5% 0402~ 2512

High Precision

FAF

Chip Resistor LF <100ppm

Thin Film Precision

+001% ~ 5
Chip Resistor +001% 0201 ~2512

APPENDIX

www.pdc.com.tw




__FMF

B Metal Strip Type Lead Free Current Sensing Resistors

[ )] FEATURES [} APPLICATION

ProtectivelMolding Resistive Alloy e High power rating and low TCR. e Switching model power supply.
S/ e Low resistance and high precision (1%). ¢ Battery pack.
é'“\/ e Low inductance design, less than 1.0nH available. ¢ Notebook, Tablet PC.
&§/ ¢ Inductance less than 1.0nH. e Test Instrument.
{ . o Excellent reliability and suitable cost. ¢ Power Amplifier.
Bottom trim include e Suitable for lead free soldering.

e High precision trimming implement.
e RoHS compliant & Halogen Free.

) ParT numBER
B - ] > | r | p [ o | mos | - | en |

N\ Type Size Tolerance Packing Watt R Value TCR Special Code
ol i ] ] U] | U]
FMF 06 1206 F=%1% T = Paper Tape F=1/2W XXXX "-" Standard LH = Standard
Metal strip 252512 G=*2% 4Kpcs (For 1206) H=1W 4 digit BH = Low EMF
J=%5% 5Kpcs (1206 _K) 1=15W X = code of
P = Plastic Tape J=2W Jumper 2512 R001.  K=KType
4Kpcs (For 2512) K=3W :000_ RO02.
J _:means blank. AEC-Q200
- LHM = Standard
BHM = Low EMF

Y

Power Ratin Max. Max. Allo Resistance Temperauture Resistance
Type ® 70°C 91 Working Current | Overload Current T z Tolerance |Coefficient of Resistance mQ)
(Voltage)* (Voltage)* P (%) (ppm/C)
129A (111mV) 28.9A (250mV) Low EMF *+70 3,4,5,6,7,8,9,10,15,20, 25
0.5W
100A(11TmV)  22.4A (250mV)  Standard +1%(F) +50 5,10, 15, 15.5, 18, 20, 25, 30
- FMF06 1206 +2%(G)
\\‘ 18.3A (158mV) 40.8A (354mV) Low EMF +59%(J) +70 3,4,5,6,7,8,9,10,15, 20, 25
1w
14.1A (173mV) 31.6A (387mV) Standard +50 5,10,15,15.518,20, 25,30
31.6A (158mV) 70.7A (354mV) Low EMF +70 1,2,25,3,4,510,15, 20, 25
1w
3,4,5,6,7,8,9,10,12,15,20, 22, 25,30
18.3A (469mV) 40.8A (1049mV) Standard +50 33,35, 40, 50, 60, 70, 75, 80, 100, *200, 220
44.7A (224mV) 100A (500mV) Low EMF *+70 1,2,25,3,4,510,15, 20, 25
//"‘ 2W
T 258A(663mV)  577A(1483mV)  Standard  T1%(F) +50 34,5,6,7,8,9,10,12 15, 20, 22, 25, 30
FMF25 2512 +2%(0) 33,35, 40, 50, 60, 70, 75, 80, 100, %200, *220
+5%(J) +70 1,2,3,4,5,6,7,8,9,10
31.6A (245mV) 70.7A (548mV) Low EMF
50 20
3w
=70 56,810
24.5A (812mV) 54.8A (1817mV) Standard Lo 12,14,15, 16, 18, 20, 25, 30, 33, 35, 40, 50
- 60, 75, 80, 100, ¥200, *220
Note : *200, ¥220 Under develop
K TYPE
) Max. Temperauture )
Type Povg}e;gfctmg V\/orkmr\gaéﬁrrent* Overload Current* Toli;a)nce Coefficient of Resistance R(er:g?iie
(2 seq) 0 (ppm/C )
31.6A 79.1A +100 1
W
22.4A 55.9A +10 +70 2
FMF06_K 1WO%>(F)
387A 96.8A £5%0) +70 1
1.5W
27.4A 68.5A +70 2
FMF25_K 2W 63.2A 158.1A +5%(J) =70 0.5
Note :

(1) RCWV = (PXR)"”* or Max. RCWV listed above, whichever is lower.

RCWV : Rated Continue Working Voltage(V) * P Rated Power(W) » R : Resistance Value(Q)
(2) Solder-pad and trace size should be >300 mm?” and board surface temperature should not exceed 105°C when applying rated power
(3) *: Related number are depend on specific items only.

**:TCR Hot (+25~+155°C ).

***: Special requests and details please contact factory.



H Metal Strip Type Lead Free Current Sensing Resistors

Metal Jumper

T Max. Max. Resistance
ype Working Current Overload Current
FMF06 1206 (FMFO6JTHO00 -LH ) 80A 100A Max. 0.2mQ
FMF25 2512 (FMF25JPJO00 -LH ) 120A 150A Max. 0.1mQ
I GUIDE OF CURRENT SENSING RESISTORS
Series Product Type Resistance Range (<1Q) Power Type AEC Q200
FMF Metal Strip 0mQ~220mQ v Vv
FOF Metal Foil 2mQ~700mQ \%
FBF Metal Paste 10mQ~910mQ vV e
FPF High Power 50mQ~910mQ % %
FCF-E Normal 50mQ~910mQ
For FMF25 1m~2m & K Type \
\_
L i
\\
Note. Precise data please refer detail spec. unit: mm FMF25 Tm~2m unit: mm
Type L w T a Type L w T a P
FMF06 3m~30m 3.10+0.20 1.65%£020 060*+0.20 0.60%£0.20 FMF25 Tm~2m 6.40%0.20 3.25+0.20 0.70£0.20 2.00%+0.20 |
FMF2525m~220m 6202020 3.25+020 0.60%0.20 0.80%+0.20 FMF25 Tm~2m 3W 6.40%0.20 3.25+0.20 0.80%0.20 2.00%+0.20
FMF25 3m~220m 3W 6202020 3.25+0.20 0.65%0.20 0.80%+0.20 .
KTYPE unit: mm
Type L w T a Marking ‘
FMF06 TmQ 320%+0.15 1.60%*0.15 032*0.15 1.10£025 01 ~—

I POWER DE-RATING CUR! FMFO6 2mQ 320*0.15 160*0.15 032*0.15 050*025 02

FMF25_K 0.5m 630%£025 3.10£025 058*0.15 220%£0.25 0L50

100% ¢

\ N
80% L
| |
o} | I
60%
H | |
o | |
g AO%‘ T
© | |
0%t t
| |
o | |
0%
55 0 20 40 70 100 150 170

Ambient Temperature (°C)

Operating Temperature Range: -55 to +170 deg.C



___FBF

B Metal Paste Type High Power Lead Free Chip Resistors

[ )] FEATURES ()] APPLICATION

Protective coating Resistive

layer e Low resistance and high precision (1%). e Consumer electronics, M/B.
o Excellent reliability and suitable cost. e Battery pack, BTC.
/ e Suitable for lead free soldering. e Notebook, Tablet PC.
e RoHS compliant & Halogen Free. ¢ Portable Device, Electroni Equipment.

Substrate

Termination

[ Parr NUMBER
IR T AN S S NI N

Type Size Tolerance Packing Watt R Value Special Code
— 00 L1 L] U] U] I [
FBF 03 0603 F=%+1% T = Paper Tape " "= Standard XXXX No special "Null"
Metal Paste 05 0805 G=*+2% 5Kpcs *P = Power Enhance 4 digit code- Null Standard
06 1206 J =£5% P = Plastic Tape special code- "-" K
121210 4Kpcs *
202010 RO10~R018
252512 Controlcode
- ()l RATING
Normal Type Power Type Resistance Temperauture Resistance Range (M Q) Standard
Type Power Rating Rating Power Tolerance Coefficient of Resistance - Resistance Values
@70C @70C (%) (TCR; ppm/°C ) Min. Max.
+200 40 91
FBFO3 0603 1/8W *1/4W 1%, £2%, =5%
+100 100 910
+400~200 10 46
FBFO5 0805 1/4W *1/2W +1%, £2%, =5% E-24
=100 47 910
+400~%£200 10 46 Special
FBF06 1206 1/3W *3/4W 1%, £2%, £5% pecia
+100 47 910 Request
— £400~%200 10 46 Please
‘ FBF12 1210 2/3W *3/4W 1%, 2%, £5% Contact
=100 47 910
Factory
+400~%200 10 46
FBF20 2010 3/4W W 1%, £2%, £5%
+100 47 910
+400~%200 10 46
FBF25 2512 W *Q2W +1%, £2%, =5%
=100 47 910

Note: (1) RCWV = (PXR)"* or Max. RCWV listed above, whichever is lower.
— RCWV : Rated Continue Working Voltage(V) » P : Rated Power(W) » R : Resistance Value(Q)
(2) Above 2512 size, solder-pad and trace size should be >300 mm” and board surface temperature should not exceed 105°C when applying full rated power.

I GUIDE OF CURRENT SENSING RESISTORS

Series Product Type Resistance Range (<1Q) Power Type AEC Q200
FMF Metal Strip 0mQ~220mQ \% \%
FOF Metal Foil 2mQ~700mQ \
FBF Metal Paste 10mQ~910mQ v
FPF High Power 50mQ~910mQ \% \%
FCF-E Normal 50mQ~910mQ
(3] DIMENSIONS! . (3] POWER DE-RATING CUR
unit: mm
Type 1:Resistance Z 40mQ Type 1 L w C D T 100% ¢ N
\ \
FBFO3 1.60%£0.10 0.80%+0.10 030%£0.20 030%*020 045%+0.10 80% | ! \
FBFO5 2.00%£0.10 125*0.10 040*0.20 040%*020 0.50%+0.10 5 /} } \\
FBFO6 3.10%£0.10 1.60*0.10 0.50*0.25 050*x025 0.55%*0.10 é } } N
FBF12 3.10Xx0.10 260%0.10 050*025 050*025 0.55%0.10 B : :
FBF20 500%+020 250%x020 060*£025 060+025 060%=0.10 o 20% | I \
FBF25 6307020 3.10+020 060%025 090025 060+0.15 o } 1IN
. o/0-55 0 20 40 70 100 125 155
unit: mm Ambient Temperature (°C)
Type 2 L w C D T . o
FBFO3 160%0.10 080+0.10 030+020 050+020 050%0.10 Maximum dissipation in percentage of rated power

as a function of the ambient temperature for 0603,

+ + + + +
FBFO5 200£0.10 1.25£0.10 040%£020 065%£020 060%0.10 0805, 1206, 1210, 2010, 2512

FBFO6 3.10£0.10 1.60£0.10 0.50%£025 090X£025 065%0.10
FBF12 310%0.10 260£0.10 0.50*£025 090X£025 065%0.10
FBF20 500*0.20 250%£020 060*025 125X025 065%0.10
FBF25 630*0.20 3.10*£020 060*025 190*X025 065*0.15




FOF

B Power/Anti-Sulfur Lead Free Current Sensing Resistors

()] FEATURES [}l APPLICATION

Resistive alloy

Substrate
Jﬁ e Ultra low and stable TCR performance. o Power supply.
¢ High power rating and compact size. e PDA.
R O 10 ¢ High reliability and stability. ¢ Digital meter.
¢ Reduced size of final equipment. e Computer.
¢ RoHS exemption free & Lead free. e Automotives.
e ASTM B-809 105C 1000hrs compliant. e Battery charger.

Protective coating Terminatioe

e DC-DC power converter.

) ar nuMBER
Cvor 1o | F | p | s | Rros [ N | s |

Type Size Tolerance Packing Watt R Value TCR Special Code
[ Cid U] U] U] (I L] L1 —
FOF 02 0402 D=*0.5% T =Paper tape - 5 Kpcs E=1/3W XXXX N =100PPM SS: ‘
Metal Foil 03 0603 F=1+1% V =Paper tape — 10Kpcs F=1/2W 4 digit X =70ppm Standard
05 0805 J=%5% P =Plastic tape - 4Kpcs G =3/4W P =50PPM
06 1206 H=1W
252512 J=2W
[l RATING
Series No. FOF25 FOF06 FOFO05 FOFO03 FOF02
Size code 2512 (6432) 1206 (3216) 0805 (2012) 0603 (1608) 0402 (1005)
Resistance Tolerance +5%, 1%, =0.5% (only for TC50)
Resistance Range 2~450,700 mQ 3~700 mQ 3~500mQ 5~75mQ 5~25mQ
. 2~9mQ: =100 3~9mQ: £100 3~9mQ: £100 5~9mQ: £100 5~25mQ: £100
TCR (ppm/°C)
10~700mQ: =50 10~700mQ: =50 10~500mMQ: =50 10~75mQ: =50
Max. power at Tamb=70"C 2W W 3/4W 1/2W 1/3W
Operation Temperature -55 ~+155°C

Note : (1) Max. Operation Current : So called RCWC (Rated Continuous Working Current) is determined by RCWC =+ Rated Power / Resistance Value listed above

I GUIDE OF CURRENT SENSING RESISTORS

Series Product Type Resistance Range (<1Q) Power Type AEC Q200
FMF Metal Strip 0mQ~220mQ % %
FOF Metal Foil 2mQ~700mQ \'}
FBF Metal Paste 10mQ~910mQ \%
FPF High Power 50mQ~910mQ v v
FCF-E Normal 50mQ~910mQ
[ DivENSIONS: OIS POWER DE-RATING CUR)
Type  R-value L w H D
R002 64+030 32%x030 065x020 28%£030 Operating Temperature Range: -55 to +155 deg.C
R003 64+030 32+030 0652020 26%030 100%
FOF25 R004-R009 64+030 32+030 0657020 105030 N }\\
L ROT0-R049 647030 322030 065%020 105%030 oY TN
] RO50-R700 647030  32+030 065+020 1052030 g o | | N
[]5[] ﬂ R003 33+020 17+020 065+020 1.20+0.30 % s | !
Forop _PO04-RO08 334020 174020 0652020 068+030 g . ! N
RO09-R049 33+020 17+020 065020 068%030 | | N
C__—J4 ROSO-R700 332020 172020 0652020 068%030 ol LA
D] D] R003 2104020 1354020 065+020 065+0.20 Ambiert Temperature (C)
R004 2104020 1354020 065+020 050+0.20
FOFO5 R005-R007 2102020 135+020 065*0.20 050%0.20 Maximum dissipation in percentage of rated power
ROOS-R049 210020 135+020 0652020 050%0.20 as a function of the ambient temperature
RO50-R500 2.10+020 135%020 065020 050%0.20
R005 174020 09+020 065+020 050020
Forp3 _PO06-RO09 174020  09+020 0652020 0402020
ROT0-R049 174020 09+020 065+020 040+0.20
RO50-R075 174020  09+020 065+020 040+0.20
FOF02 R005-R025 10+0.10 055*0.10 0302005 023%+0.10




___FPF-L

B Current Sensing Thick-film Power Type Chip Resistors

()] FEATURES [}l APPLICATION

Protective coating Resistive

layer ¢ High power rating to 2W and low TCR. e Consumer electronics, M/B.
e Low resistance and high precision (1%). e Battery pack, BTC.
/ e Excellent reliability and suitable cost. ¢ Notebook, Tablet PC.
e Suitable for lead free soldering. e Portable Device, Electronic Equipment.

Substrate

e Meet AEC-Q200, RoHS compliant &

Torminati
ermination Halogen Free.

[ Parr NUMBER
IR IR NN R T NI S T

Type Size Tolerance Packing Watt R Value Special Code
— 0 L] ] ] ] (I
FPF 03 0603 F=%1% T =Paper tape - 5 Kpcs "-" Standard XXXX No special code-Null ~ "Null"
Thick Film 05 0805 G=+2% V =Paper tape — 10Kpcs 4 digit special code- "-" Standard
High Power 061206 ~ J =%5% W =Paper tape — 20Kpcs Power boost code M:
Low ohm 121210 P =Plastic tape — 4Kpcs K=3W (2512) Power boost code M'eet
202010 X =Plastic tape — 8Kpcs N =100ppm AEC-0200
252512 Y =Plastic tape — 16Kpcs L =200ppm
) Q =Plastic tape — 3 Kpcs
S (For 2512 3W)

Wra

Normal Type Max. Max. Resistance Temperauture Resistance Range (M Q) Standard
Type Power Rating RCWV Overload Tolerance Coefficient of Resistance ) Resistance Values
@70C (mvV) Voltage (mV) (%) (TCR; ppm/C ) Min. Max.
+250 50 91
+ 19 —+59
FPFO3 0603 1/4W 477 1066 1%, £5% T 1507 100 910
+200 50 91
1/3W 551 1232 1%, £5%
FPFO5 0805 / b, b +100% 100 910
I +100* 50 91
- + 104 + 50 E-24
\“ FPF06 1206 12W 675 1508 1%, £5% 1100 100 910
FPF12 1210 1/2W 675 1508 *+1%, =5% +100 100 910 Special request
+100% 50 9 please contact
FPF20 2010 Tw 954 2133 +1%, £5% I]OO 100 910 sales window
+100* 50 91
2W 1349 3017 +1%, £5%
FPF25 2512 b, b 5100 10 910
) +1% +100 100 910
/ 3w 1652 3695
— FPF25 2512 5% +200 100 910
*Temperature 25~-55°C , 200ppm for 0603, 150ppm for 0805, 1206, 2010, 2512
Note :
(1) 2512(2W) loading with total solder-pad and trace size of 300 mm’
2512(3W) Solder-pad and trace size should be >300 mm’ and board surface temperature should, not exceed 105°C when applying full rated power.
(2) E = (PXR)”E : Working Voltage(V) * P : Rated Power(W) » R : Resistance Value(Q)
I GUIDE OF CURRENT SENSING RESISTORS
Series Product Type Resistance Range (<1Q) Power Type AEC Q200
FMF Metal Strip 0mQ~220mQ \Y \%
FOF Metal Foil 2mQ~700mQ \Y
FBF Metal Type 10MmQ~910mQ \%
FPF High Power 50mQ~910mQ v Vv
FCF-E Normal 50mQ~910mQ
[ )] DIMENSIONS SUSRULIN N POWER DE-RATING CUR
Type L w C D T
FPFO3 1602010 080010 030+020 030%020 045%0.10 o N
o | |
FPFOS 2002010 125+0.10 040+020 040%020 050%0.10 o TN
] | | N
FPFO6 3.10*0.10 1.60*0.10 050*025 050*025 055%0.10 E * } } N
FPF12  310%010 260%+0.10 050£025 050%025 055%0.10 g ; .
['4 o | I
FPF20 500020 250%+020 0652025 060+025 060%0.10 o | \
o | | | N
FPF25 640+020 3.10%020 060*+025 1.80*025 060*0.15 s o 2 70 100 125 155
FPF253W 6402020 3.10£020 045+025 1.80%025 1.10+0.20 Ambient Temperature (°C)

Operating Temperature Range: -55 to +155 deg.C



FCF-E
B Thick-Film Normal Type Chip Resistors

(W] FEATURES ()] APPLICATION

Protective coating Iflﬁfe’f”"’e * Low resistance and high precision (1%). o Consumer electronics, M/B.
e Excellent reliability and suitable cost. e Battery pack, BTC.
// e . e Suitable for lead free soldering. e Notebook, Tablet PC.
! e RoHS compliant & Halogen Free. ¢ Portable Device, Electronic Equipment.

Substrate

Termination

3 Parr NUMBER
“v Lo | F 7 ] - [wmol - | & |

Type Size Tolerance Packing Watt R Value TCR Special Code
e L] ] ] ] I ] ]
FCF 03 0603 F=+1% T =Paper tape - 5 Kpcs "-" Standard XXXX "-" Standard E:
Thick Film 05 0805 J=%5% V =Paper tape - 10 Kpcs 4 digits Standard Low R
Normal 06 1206 W =Paper tape - 20 Kpcs
Low ohm 121210 P =Plastic tape - 4 Kpcs
202010 X =Plastic tape - 8 Kpcs
252512 Y =Plastic tape — 16Kpcs

Wrane

Normal Type Max. Max. Resistance Temperauture Resistance Range (M Q) Standard
Type Power Rating RCWV Overload Tolerance Coefficient of Resistance - Resistance Values
@70C (mv) Voltage (mV) (%) (TCR; ppm/°C ) Min. Max.
+200 100 910
FCF03 0603 1/8W 337 754 +1%, =5%
=400 50 91
+200 100 910
FCFO5 0805 1/4W 477 1067 +1%, =5%
+400 50 91
+200 100 910
FCF06 1206 1/3W 551 1232 +1%, =5%
=400 50 91
E-24
+200 100 910
FCF12 1210 2/3W 779 1742 +1%, =5%
+400 50 91
+200 100 910
FCF20 2010 3/4W 826 1847 +1%, =5%
=400 50 91
+200 100 910
FCF25 2512 W 954 2133 +1%, =5%
+400 50 91
Note :
(1) RCWV = (PXR)" or Max. RCWV listed above, whichever is lower.
RCWV * Rated Continue Working Voltage(V) » P : Rated Power(W) » R * Resistance Value(Q)
(2) Special resistance value request please contact factory.
I GUIDE OF CURRENT SENSING RESISTORS
Series Product Type Resistance Range (<1Q) Power Type AEC Q200
FMF Metal Strip 0mQ~220mQ \% \%
FOF Metal Foil 2mQ~700mQ \
FBF Metal Type 10mQ~910mQ \
FPF High Power 50mQ~910mQ % %
FCF-E Normal 50mQ~910mQ
unit: mm I POWER DE-RATING CUR
Type L w C D T
FCFO3  160+0.10 080%010 030+020 030%020 045%+0.10 o N\
5 | |
FCFO5 200£0.10 1.25*0.10 040%*020 040%£020 050%0.10 _ W’\ | ‘\
[ o | | 1N
FCFO6 3.10+010 160+010 050+025 050%025 055%0.10 S 5”"; ! N
FCF12 310£010 260010 050025 050£025 055%0.10 g ; .
FCF20 500+020 250%020 060*025 060%£025 0.60%0.10 © ol 1 N
|

o L
FCF25 630+020 3.10+020 060+025 090+025 060+0.15 % 0w w0 10 w0 s s

Ambient Temperature (°C)




___FPF

B High Rated Power Thick-film Lead Free Chip Resistors

()] FEATURES (Wl APPLICATION

Protective coating %}Sgﬁ"e * High power rating to 3W and compact size. e Power supply.
e High reliability and high precision (1%). e Automotive industry.
/ ¢ Suitable for lead free soldering. ¢ Digital meter, Consumer electronics, M/B.
Subsirate ¢ Meet AEC-Q200, RoHS compliant & Halogen e LED Lighting.
Free. ¢ Industry control board.

Termination

[ Parr NUMBER
IR TN N S N ST TN S

Type Size Tolerance Packing Watt R Value Special Code
— L L] ] ] ] (I
FPF 03 0603 F=+1%  T=Papertape - 5 Kpcs "-" Standard XXXX No special code- "Null"
High Power 05 0805 J =%5%  V=Papertape - 10 Kpcs Null Standard
Resistors 06 1206 W =Paper tape - 20 Kpcs ~ Power boost code  >=1R special code- "-" M:
121210 P =Plastic tape — 4 Kpcs E =1/3W (0603) 1% 4 digit I\/l.eet
202010 X =Plastic tape - 8 Kpcs F =1/2W/(0805) 5% 3 digit Power boost code AEC-Q200
252512 Y =Plastic tape - 16Kpcs G =3/4W(1206) ("_"meansa N =100ppm
) Q =Plastic tape — 3 Kpcs 1=15W(2010) blank) Y =150ppm
St (For Power boost K=3W(2512) L =200ppm
2010/2512)
[l RATING
Normal Type Max. Resistance Temperauture Resistance Range
Type Power Rating Rhési'v Overload Tolerance Coefficient of Resistance - J Resisst?:cdea\r/ci\ s
@70°C Voltage (%) (ppm/°C) Min. Max. u
L/BW sV L00v +1%(F) +100 10Q ™MQ E96/E24
FPFO3 0603 1/3W 757 125v *1%(F) +200 1Q 9.76Q E96/E24
+5%(J) +200 1Q MQ E24
I LW 150V 300v +1%(F) =100 10Q ™MQ E96/E24
N
\ FPFO5 0805 /20 200V 300V *19%(F) *150 1Q 9.76Q E96/E24
+5%(J) =200 1Q MQ E24
1/2W 200V 400V +19%(F) +100 1Q ™MQ E96/E24
FPFO6 1206 *3/4W 250V 500V +5%() +200 10 MQ E24
1/2W 200V 400V +1%(F) +100 1Q ™MQ E96/E24
FPF12 1210 *3/4W 250V 500V +5%() +200 10 IMQ E24
) I\ 200V 400V +1%(F) +100 1Q ™MQ E96/E24
_ FPF20 2010 1 5W 250V 500V +5%() £200 10 IMQ E24
FPF25 2512 2W 300V 600V +1%(F) =100 1Q ™MQ E96/E24
3W +5%(J) 200 1Q ™MQ E24
Type Description Max. Rated Current Resistance Range
FPFO3 0603 Zero Ohm Jumper =2A <20mQ
FPF05/06/12 0805-1210 Zero Ohm Jumper = 4A <20mQ
FPF20/25 2010-2512 Zero Ohm Jumper =6A <20mQ
FPF25 3W 2512 Zero Ohm Jumper =12A <20mQ
Note:

(1) RCWV = (PXR)" or Max. RCWV listed above, whichever is lower.

RCWV = Working Voltage (V) » P : Rated Power (W) » R * Resistance Value (Q)
(2) Above 2512 size, solder-pad and trace size should be >300 mm” and board surface temperature should not exceed 105°C when applying full rated power.
(3) 2512 Solder-pad and trace size should be >300 mm’ and board surface temperature should not exceed 105°C when applying full rated power.

| unit: mm (] POWER DE-RATING CUR
W L w c D T

Type
) FPFO3 160010 080010 030+020 030+020 045+0.10 o N
3 FPFOS5 200+010 125+010 040+020 040+020 050+0.10 ) a0 ! \\

\\ FPFO6 310%0.10 160+0.10 050*025 050025 055+0.10 % o0 i N
FPF12 310+0.10 260%0.10 050%025 0502025 055%+0.10 é "°"’“i i \
FPF20 500+020 250+020 065+025 060+025 060+0.10 E 1 N
FPF25 640%020 3107020 060025 180025 060%0.15 e m w
FPF253W 6407020 3.10+020 045+025 1807025 1.10%0.20 Ambient Temperature (*C)

Operating Temperature Range: -55 to +155 deg.C



B Thick Film High Power & Anti-Surge Chip Resistors

()] FEATURES [} APPLICATION

Protective coating ﬁfysgﬁw * High reliability and high precision (1%). e Power supply.
e Suitable for withstanding surge voltage. e Automotive industry.
/ e Suitable for lead free soldering. ¢ Digital meter, Consumer electronics, M/B.
Subsirate ¢ Meet AEC-Q200, RoHS compliant & Halogen e LED Lighting.
Free. e Industry control board.

Termination

0 Parr NuBER
IR TN N I EE NN S R

Type Size Tolerance Packing Watt R Value Special Code
0 L] ] ] ] (I
FPS 03 0603 F=+1%  T=Papertape -5 Kpcs "-" Standard XXXX No special code- "Null"
Thick Film 05 0805 J =%5% V=Papertape - 10 Kpcs Null Standard )
High Power& 061206 W =Paper tape — 20 Kpcs ~ Power boost code  >=1R special code- "-" M e
Anti-Surge 121210 P =Plastic tape — 4 Kpcs E =1/3W (0603) 1% 4 digit Meet
202010 X =Plastic tape — 8Kpcs F =1/2W/(0805) 5% 3 digit Power boost code AEC-0200
252512 Y =Plastic tape — 16Kpcs G =3/4W(1206) ("_"means a blank) N =100ppm
Y =150ppm
L =200ppm
[l RATING
Normal Type Max. Resistance Temperauture Resistance Range \
Type Power Rating R,\é3\>/<v Overload Tolerance Coefficient of Resistance - g Resisstt;:cdea\r/il as
@70°C Voltage (%) (ppm/°C) Min. Max. u
1/8W Sov 100V +1%(F) +100 10Q TMQ E96/E24
FPS03 0603 % +1%(F) 200 1Q 9.76Q E96/E24
1/3W 75V 125V
+5%(J) +200 1Q TMQ E24
174w 150V 300V +1%(F) +100 10Q TMQ E96/E24
FPS05 0805 1 oW 200V 300V +£1%(F) +150 10 9.76Q E96/E24
+5%(J) +200 1Q TMQ E24
1/2W 200V 400V +1%(F) +100 10 TMQ E96/E24
FPS06 1206 *3/4W 250V 500V +5%(J) =200 10Q MQ E24
+1%(F) +100 1Q TMQ E96/E24 Y
FPS12 1210 1/2W 200V 400V +59%(0) 200 0 MO = ‘
+1%(F) +100 1Q MQ E96/E24
FPS20 2010 W 200V 400V +5%() 200 10 MO 4
+1%(F) +100 10 TMQ E96/E24
FPS25 2512 2W 300V 600V +5%(0) 200 10 MO =
Type Description Max. Rated Current Resistance Range
FPS03 0603 Zero Ohm + Jumper =2A <20mQ N
FPSO05 0805 Zero Ohm » Jumper =4A < 20mQ
FPS06 1206 Zero Ohm * Jumper = 4A < 20mQ
FPS12 1210 Zero Ohm * Jumper = 4A <20mQ
FPS20 2010 Zero Ohm » Jumper =6A < 20mQ
FPS25 2512 Zero Ohm » Jumper =6A < 20mQ
Note :

(1) 2512 2W loading with total solder-pad and trace size of 300 mm?’

(2) RCWV = (P XR)"” or Max. RCWV listed above, whichever is lower. (RCWV : Rated Continue Working Voltage(V) » P : Rated Power(W) * R : Resistance Value(Q))
(3) Solder-pad and trace size should be evaluated and board surface temperature should not.

(4) Exceed 105°C when applied full rated power.

unit: mm
[ DIMENSIONS: Size L w C D T [l POWER DE-RATING CUR

0603 160£010 080%0.10 030+020 030%020 045%0.10 o0
| L | 0805 200£010 125010 040+020 040%020 050%0.10 aon i \\\
,,,,, L 1206 3.10%0.10 160£010 050£025 050025 055+0.10 g ! N
W \\ 1210 3.10%0.10 260£010 050£025 050025 055+0.10 S o] }
rrrrr . 2010 500#020 250%020 065+025 060%025 060%0.10 2 | N
T\ ) 2512 640%020 310%020 060+025 180%025 060015 o | LN
o s 0 » w1 w  m s

Ambient Temperature (°C)

I SURGE PERFORMANCE FPS Surge Performance

1000.0

—2512
— 2010

s 100.0 1210

5 — 1206

g 100 — 0805

o

) — 0603

[%)

2 10

0.1
100us ms 10ms 100ms 1s @

Surge Duration (Sec)



___FNF

B Anti-Surge Lead Free & Halogen Free Chip Resistors

Protective coating

layer

Substrate

Termination

Resistive

3 Fearures

¢ High reliability and compact size.

¢ Suitable for withstanding surge voltage.
¢ Suitable for lead free soldering.

¢ RoHS compliant & Halogen Free.

e Meet AEC-Q200

[} APPLICATION

e Power supply.

e Automotive industry.

¢ Digital meter, Consumer electronics, M/B.
e LED Lighting.

e Industry control board.

[ ParT NUMBER
IRCETN ANETN NI S SR SN S T

Type Size Tolerance Packing Watt R Value Special Code
— 0 Cid ] ] ] [
) FNF 03 0603 J =1£5% T =Paper tape - 5 Kpcs "-" Standard XXXX No special code- "Null"
Thick Film 05 0805 K=%10% V =Paper tape - 10 Kpcs Null Standard
Anti-Surge 061206 L=*15% W =Paper tape - 20 Kpcs >=1R special code- "-" M:
121210 M=*20% P =Plastic tape - 4 Kpcs 1% 4 digit M'
) . eet
202010 X =Plastic tape - 8 Kpcs 5% 3 digit AEC-Q200
252512 Y =Plastic tape — 16Kpcs ("_"means a blank)
.//‘
()l RATING
Normal Type Max. Resistance Temperauture Resistance Range
Type Power Rating R,\é%/ Overload Tolerance Coefficient of Resistance - Resissttaar?cdea\r/(?a\ues
@70C Voltage (%) (opm/°C ) Min. Max
FNFO03 0603 1/10W 50V 100V
FNFO5 0805 1/8W 150V 300V +5%())
FNF 1/4W 200V 400V +
06 1206 ! = 10%(9 +100 1Q MQ E-24
FNF12 1210 1/3W 200V 400V +15%(L)
— FNF20 2010 3/4W 200V 400V £20%(M)
) FNF25 2512 W 200V 400V
Note :
« RCWV = (P XR)"”? or Max. RCWV listed above, whichever is lower. (RCWV : Rated Continue Working Voltage(V) * P : Rated Power(W) * R : Resistance Value(Q))

) DIMENSIONS: SUEUNE ¥ POWER DE-RATING CUR
) Size L w C D T
‘ ) 0603 1602010 080+010 030+020 0302020 045%0.10 o N
; o | I
0805 200010 125%010 0402020 040%020 050%0.10 o | N
‘ L eow N
\\ 1206 3.10%0.10 160010 050+025 050+025 055*0.10 g } N
T 40%] T
1210 3.10£010 260010 050£025 050%025 055%0.10 g | \
20% t N
2010 5004020 250%020 060025 060+025 0.60%0.10 ; ; 1N
0%
2512 640%020 320%020 060025 090+025 060+0.15 o, e s
Ambient Temperature (°C)
[l MARKING/SOLDERING | )l SURGE PERFORMANCE
Resistance value identify
E24 %5% : 3 Digits marking with underline to identify the resistance value 100000 FNF Surge Performance
0603/0805/1206/1210/2010/2512 ' —2512
—2010
E 1000.0 1210
& —1206
301 E 100.0 — 0805
= — 0603
— (1]
2 100
301 —30x10' = 300Q \
1.0

10ms 100ms

Surge Duration (Sec)



B High Ohmic Lead Free Chip Resistors

[ )] FEATURES (3] APPLICATION

Protective coating Resistive

Tt e Small size and light weight with size range ¢ Medical equipment.
per int'l standard. e Printer.
e Highly stable in auto-placement surface e Automotive industry.
mounting application. e Converter.
Substrate . . . . .
. e Compatible with flow and reflow soldering. e Power supply in small size.
Termination

e RoHS compliant & Halogen Free.

[ arr NUMBER
I INCEIN NN S R TS S

Type Size Tolerance Packing Watt R Value Special Code
0 L] ] ] ] (I —
FHF 02 0402 F=%21%  T=Papertape - 5 Kpcs "-" Standard XXXX No special code- "Null" ‘
Thick Film 03 0603 J =*+5%  V=Papertape - 10 Kpcs Null Standard
High Ohmic 050805 W =Paper tape - 20 Kpcs >=1R special code- "-"
06 1206 1% 4 digit
5% 3 digit

("_"means a blank)

Yram

Normal Type Max Max. Resistance Temperauture Resistance Range Standard
Type Power Rating RCWV Overload Tolerance Coefficient of Resistance - Resistance Values
@70°C \oltage (%) (TCR; ppm/°C) Min. Max.

+1%(F) +300 1IMQ 30MQ

FHF02 0402 1/16W 50V 100V E-24
+5%(J) +300 1IMQ 30MQ
+1%(F) +200 1MMQ 22MQ

FHFO03 0603 1/10W 50V 100V
+5%(J) +200 1TMQ 100MQ
+19%(F) +200 TIMQ 2MQ

FHFO5 0805 1/8W 150V 300V E-12 [
+5%(J) +200 1TMQ 100MQ
+1%(F) +200 1MMQ 22MQ

FHFO06 1206 1/4W 200V 400V
+5%(J) +200 11TMQ 100MQ

Note :
(1) RCWV = (P X R)"? or Max. RCWV listed above, whichever is lower.
RCWV : Rated Continue Working Voltage(V) * P * Rated Power(W) * R * Resistance Value(Q)

I ol AU N POWER DE-RATING CUR

Type 1 L w C D T
100% ¢
L FHF02 1.00£005 050%005 020%+0.10 025*0.10 035%0.05 1 1\\
: 80% N\
I I
\\ FHFO3  1.60X£0.10 080%0.10 030*020 030*x020 045%0.10 % sov/} } \\\
% 40"/1 1
FHFO5 2.00*0.10 125*0.10 040*020 040%020 0.50%0.10 E I I \
20% + N\
| | N
FHFO6 3.10£0.10 1.60£0.10 0.50*020 050*025 055%0.10 0% | | | N
-55 0 20 40 70 100 125 155

Ambient Temperature (°C)

(Wl MARKING/SOLDERING

Each resistor is marked with a three digits code on the protective coating to
designate the nominal resistance value.

3 digit marking for £1% %5%

476 il

476 =47MQ



__FGF

B Non-Magnetic Lead Free Chip Resistors

Protective coating

Substrai

(3] PART NUMBER

layer

te

Termination

Resistive

3 Fearurs

¢ Non-Magnetic chip resistors by copper
plating on middle termination.
Non-Magnetic chip resistors pass 3000 gauss
magnetic detection.

Compatible with flow and reflow soldering.
Suitable for lead free soldering.

Meet RoHS compliant.

RoHS compliant & Halogen Free.

()l APPLICATION

¢ Medical equipment.
Automotive industry.

MRI industry.
Measurement instrument.

Type Size Tolerance Packlng Watt R Value Special Code
— 0 Cid ] ] ] [
) FGF 03 0603 F=21%  T=Papertape -5 Kpcs "-" Standard XXXX No special code- "Null"
Thick Film 05 0805 J =*5%  V=Papertape - 10 Kpcs Null Standard
Non-Magnetic 06 1206 W =Paper tape - 20 Kpcs >=1R special code- "-"
1% 4 digit
5% 3 digit
("_"means a blank)
,/‘
()l RATING
Normal Type Max. Resistance Temperauture Resistance Range
Type Power Rating Rhé;@\?'v Overload Tolerance Coefficient of Resistance - Resissttaar?gea\r/z\ues
@70°C Voltage (%) (TCR; ppm/C ) Min. Max.
+1%(F) +100 10 10MQ E-96
FGF03 0603 1/10W 50V 100V
+5%() +200 0Q&1Q T10MQ E-24
+1%(F) +100 10 10MQ E-96
FGFO05 0805 1/8W 150V 300V
+5%(J) +200 0Q&1Q T0MQ E-24
N +19%(F) +100 10 10MQ E-96
| FGF06 1206 1/4W 200V 400V
+5%() +200 0Q&1Q T0MQ E-24
Jumper:
+ 0603 size maximum resistance R, < 50mQ and rated current I; = 1A
+ 0805, 1206 size maximum resistance R, < 50mQ and rated current | = 2A
Note :
(1) RCWV = (P X R)" or Max. RCWV listed above, whichever is lower.
] RCWV * Rated Continue Working Voltage(V) » P : Rated Power(W) » R * Resistance Value(Q)
4 (2) 1Q~10Q: Temperature Coefficient of Resistance for 0603, 0805, 1206 = -300 ~ +500
UL W POWER DE-RATING CUR
Type L w C D T
100%
FGFO3 1.60*0.10 080*0.10 030%*020 030*020 045=*0.10 } }\\
80% \
_ I I \
FGFO5 200010 125+010 040+020 040%020 050%0.10 g o } N
% 40%1 1
FGFO6 3.10%£0.10 1.60*0.10 050*020 050%+025 0.55%0.10 § I I N
20% + N\
| |
| | \N

20 40 70 100 125 155

Ambient Temperature (°C)



FVS

H Safety Certified Thick-Film Type High-Voltage Lead Free Chip Resistors

()] FEATURES [} APPLICATION

Protective coating Resistive e Special materials and design for higher working * Power supply.
e voltage required. e Automotive industry.
e Compatible with flow and reflow soldering. ¢ Measurement instrument.
¢ Suitable for lead free soldering. ¢ Medical equipment.

Substrate

¢ \oltage coefficient resistance 100ppm, Max. below 300ppm.
¢ Meet AEC-Q200, RoHS compliant & Halogen Free.
e Safety resistor certificate meet

... U/IEC 62368 Resistors requirements certificated. ®
... U/IEC 60950-1 certificated. CN us
I PART NUMBER ... UL/IEC 60065., UL1676 qualified.

Termination

Type Size Tolerance Packing Watt R Value Special Code -
(I L] ] ] ] (]| /-
FVS 03 0603 F=%1% T =Paper tape - 5 Kpcs "-"Standard  XXXX No special code- "Null"
Thick Film 05 0805 J =%5% V =Paper tape - 10 Kpcs Null Standard
High Voltage 061206 W =Paper tape - 20 Kpcs >=1R special code- "-" M:
UL Safety 202010 P =Plastic tape — 4 Kpcs 1% 4 digit Meet
Certification 252512 X =Plastic tape - 8Kpcs 5% 3 digit AI?CG—Q2OO
Y =Plastic tape — 16Kpcs ("_"meansa
blank) N

Yo

Norma\Ty_pe Max. Max. Resistance Te_mperautu_re Resistance Range Standard
Type Power R;’atmg RCWV Overload Tolerance Coefficient ofoReswstance - Resistance Values
@70C Voltage (%) (ppm/C) Min. Max.
FVSO03 0603 110w 200V 400V +1%(F) +100 T00KQ 10MQ E96/E24
+5%(J) +200 T00KQ 22MQ E24
FVSO05 0805 1/8W 400V 800V +1%(F) =100 T00KQ 10MQ E96/E24 o
+5%(J) +200 T00KQ 22MQ E24 |
+1%(F) +100 T00KQ 10MQ E96/E24
FVS06 1206 1/4W 800V 1600V +1%(F) +200 1TMQ 22MQ E24
+5%(J) +200 100KQ 100MQ E24
1%(F) =100 100KQ T0MQ E96/E24
FVS20 2010 1/2W 2000V 3000V +1%(F) +200 1TMQ 22MQ E24
+5%(J) +200 T00KQ 100MQ E24 ‘*\
+1%(F) +100 T00KQ 10MQ E96/E24
FVS25 2512 W 3000V 4000V +1%(F) +200 1TMQ 22MQ E24
+5%(J) +200 T00KQ T00MQ E24

Note :
(1) RCWV = (PXR)"”” or Max. RCWV listed above, whichever is lower.
RCWV * Rated Continue Working Voltage(V) » P * Rated Power(W) » R * Resistance Value(Q)

3 DIVENSIONS SN N POWER DE-RATING CUR

Type L w C D T

100%

FVS03 160010 080%0.10 0307020 0304020 045+0.10 1 L

FVS05 200010 125+010 0352020 040%£020 050%0.10 i m} | \\

FVS06  3.10£0.10 1.60+010 045%020 050%020 055%0.10 5 } N

FVS20 5004020 250+020 060%025 060025 060+0.10 % ::1 1 N

FVS25 640020 320%020 060%025 090%025 060%0.15 N ! 1N
o 0 m 6 s

Resistance value identify :
Top side color is "Red" for identify high voltage product.

Ambient Temperature (°C)

Operating Temperature Range: -55 to +155 deg.C



FVF

B Thick-Film Type High-Voltage Lead Free Chip Resistors

()] FEATURES (Wl APPLICATION

Protective coating %fe’f"'w e Special materials and design for higher e Power supply.
working voltage required. e Automotive industry.
// e Compatible with flow and reflow soldering. e Measurement instrument.
Substrate e Suitable for lead frge_ Solderi_ng. ¢ Medical equipment.
. ¢ Max. Voltage coefficient resistance below
Termination 300ppm.
¢ Meet AEC-Q200, RoHS compliant & Halogen

Free.

[ Parr NUMBER
IR NI AN S R TR S

Type Size Tolerance Packing Watt R Value Special Code
e L] ] ] ] (I
FVF 03 0603 F=%t1% T =Paper tape - 5 Kpcs "-"Standard  XXXX No special code- "Null"
Thick Film 05 0805 J=%5% V =Paper tape — 10 Kpcs Null Standard
HighVoltage 06 1206 W =Paper tape - 20 Kpcs >=1R special code- "-"
202010 P =Plastic tape - 4 Kpcs 1% 4 digit M:
P P 9 Meet
252512 X =Plastic tape — 8Kpcs 5% 3 digit AEC-0200
=Plastic tape — 16Kpcs ("_"meansa
blank)

Y

NormaITy_pe Max. Max. Resistance Te_mperautu_re Resistance Range Standard
Type Power Rating RCWV Overload Tolerance Coefficient of Resistance - Resistance Values
@70C Voltage (%) (ppm/C) Min. Max.

FVFO3 0603 10w 00V 400V *19%(F) *100 100KQ 10MQ E96/E24
+5%(J) +200 100KQ 22MQ £24

FVFO5 0805 1/8W 400V 800V *1%(F) +100 100KQ 10MQ E96/E24
+5%(J) +200 100KQ 22MQ £24

+1%(F) +100 100KQ T0MQ £96/E24
FVF06 1206 1/4W 800V 1600V +1%(F) +200 1IMQ 22MQ £24
+5%(J) +200 100KQ 100MQ E24

*19%(F) +100 100KQ 10MQ E96/E24
FVF20 2010 1/2W 2000V 3000V *19%(F) +200 1TMQ 22MQ E24
+5%(J) +200 100KQ 100MQ £24

*1%(F) +100 100KQ 10MQ E96/E24
FVF25 2512 W 3000V 4000V *1%(F) +200 1TMQ 22MQ E24
+5%(J) +200 100KQ 100MQ £24

Note :
(1) RCWV = (PXR)"”* or Max. RCWV listed above, whichever is lower.
RCWV : Rated Continue Working Voltage(V) » P : Rated Power(W) » R * Resistance Value(Q)

[ DIVENSIONS TN W POWER DE-RATING CUR

Type L w C D T

FVFO3  1.60£0.10 080010 030£020 030%020 045%0.10 o m\

FVFOS 200010 125+010 0402020 0402020 050%0.10 i Wi i N

FVFO6  310%010 160+010 0502020 050+020 0.55%0.10 g } N

FVF20 500%020 250+020 065%025 060%+025 060%0.10 g :::1 1 \

FVF25 6407020 320+020 065025 090+025 060%0.15 N ! 1N
s o m o 1 1w m

Ambient Temperature (°C)



B Thick Film Lead Free Chip Resistors

[ )] FEATURES [l APPLICATION

Protective coating Resistive

Japer e Meet AEC-Q200 test for Automotive industry. e Automotive industry.
e Suitable for lead free soldering. ¢ Digital meter, Consumer
e Compatible with wave and reflow soldering. electronics, M/B.
Substrate e Anti-sulfurate products. e Portable electronic devices

e RoHS compliant & Halogen Free.

Termination

3 Parr NUMBER
BRI AN N AN S TS R T

Type Size Tolerance Packing Watt R Value Special Code
00 L] L] L] L] Lo
FWF 02 0402 F=%1% T =Paper tape - 5 Kpcs "-"Standard  XXXX No special code- "Null"
Thick Film 03 0603 J =%5% V =Paper tape - 10 Kpcs Null Standard e
Automotive 050805 W =Paper tape - 20 Kpcs >=1R special code- " .
61206 P =Plastic tape - 4 Kpcs 1% 4 digit Anti-sulfur
121210 X =Plastic tape — 8Kpcs 5% 3 digit H2S 1000ppm
202010 Y =Plastic tape - 16Kpcs ("_"means a blank) s:
252512 :
Safety concern
application |
[l RATING N
Normal Type Max. Resistance Temperauture Resistance Range
Type Power Rating Rr\és/\ﬁ/ Overload Tolerance Coefficient of Resistance - Resissttaar?cdea\r/ilues
@70°C Voltage (%) (TCR; ppm/°C ) Min. Max.
1 +200 > 1IMQ 10MQ
FWF02 0402 1/16W 50V 100V SEJ; +100 >10Q MQ
-200~+400 0&1Q 100
1 +200 > 1IMQ 10MQ
FWF03 0603 1/10W 75V 150V "‘SEJ; +100 >100Q MQ
-200~+400 0&1Q 100
1 +200 > 1IMQ 10MQ T
FWFO05 0805 1/8W 150V 300V "_‘SEJ; +100 >100Q MQ |
-200~+400 0&1Q 100
1) +200 > 1IMQ 10MQ +19%(F) ¢ E-96/E-24
N + T 1%(F) - £ -
FWF06 1206 1/4W 200V 400V +50) +100 > 100 MQ +£504()) ¢ E-24
-200~+400 0&1Q 100
1 +200 > IMQ 10MQ
FWF12 1210 1/2W 200V 400V "‘SEJ; +100 >100Q ™MQ \
B -200~+400 0&1Q 100 N
P +200 > IMQ 10MQ
FWF20 2010 12w 200V 400V "_‘S(J) +100 > 10Q MQ
+200 0&1Q 100
P +200 > IMQ 10MQ
FWF25 2512 W 250V 500V 50) +100 > 10Q MQ
+200 0&1Q 100
Type Description Max. Rated Current Resistance Range
FWF02 0402 Zero Ohm * Jumper =1A < 50mQ
FWFO03 0603 Zero Ohm * Jumper =1A < 50mQ
FWFO05 0805 Zero Ohm » Jumper =2A < 50mQ
FWF06 1206 Zero Ohm » Jumper =2A < 50mQ
FWF12 1210 Zero Ohm * Jumper =3A < 50mQ
FWF20 2010 Zero Ohm * Jumper =3A < 50mQ
FWF25 2512 Zero Ohm » Jumper =3A < 50mQ
Note :

(1) RCWV = (P X R)"? or Max. RCWV listed above, whichever is lower.
RCWV * Rated Continue Working Voltage(V) » P * Rated Power(W) » R * Resistance Value(Q)

| UL POWER DE-RATING CUR
Size L w ¢ D T

0402 1.00£005 050%005 0202010 025+0.10 035*005 o N

0603 1.60£0.10 080*0.10 0302020 030+020 045+0.10 a0 ! \\

0805 200+0.10 125+0.10 0407020 040+020 050+0.10 % d i N

1206 3102010 160+010 050+025 050%025 055%0.10 % ‘"”i i

1210 3.10%0.10 260£0.10 050%025 050%025 055%0.10 . 2% ! } \\

2010 500%020 250%020 0602025 060+025 060+0.10 _Ls o 2 0 7‘0 100 1‘25 Nﬁs

2512 640+020 320+020 060+025 090+025 060+0.15 Ambient Temperature (°C) @
Operating Temperature Range: -55 to +155 deg.C



__FCF

M Thick Film Lead Free Chip Resistors

Resist (Wl FEATURES (Wl APPLICATION
esistive

Protective coating

layer * Suitable for lead free soldering. e Portable Devices.
/ e Compatible with wave and reflow soldering. e Measurement instrument.
¢ RoHS compliant & Halogen free. e Consumer Electronics.
Substrate ) e Computers /Motherboard.

Termination

[ AT NUMBER
IRCEEAN TR A N N ST N

Type Size Tolerance Packing Watt R Value Special Code
L0 [ ] ] ] OO
FCF 0A 01005 B=*0.1% T =Paper tape - 5 Kpcs "-"Standard  XXXX No special code- "Null"
Thick Film 010201 C=%025% V =Paper tape - 10 Kpcs Null Standard
R Normal 020402 D=%+05% U =Paper tape - 15Kpcs >=1R special code- "-"
| 03 0603 F=*x1% W =Paper tape - 20 Kpcs 1% 4 digit
05 0805 G=%2% P =Plastic tape — 4 Kpcs 5% 3 digit for Special TCR
61206 J =%5% X =Plastic tape — 8Kpcs ("_"means ablank) Q=25ppm
21210 Y =Plastic tape — 16Kpcs P =50 ppm
202010
252512

AN

Type Power Rating Max. Max. Overload Resistance Temperature Coefficient | Resistance Range (Q) Standard
yp at 70C RCWV Voltage Toleranc (%) (TCR; ppm/°C ) Min. Max. Resistance Values
+200 100 ™
+19%(F) -
FCFOA 01005 1/32W 15v 30V 560 +300 10 91
-200 ~ +600 0&47 976
FCFO1 0201 1/20W 25V 50V 1% +200 10 1M
+5%()) 200 ~ +600 0&1 9.76
"
- zgéz//zg +100 10 ™
N\
‘ ) +100 102 10M
FCF02 0402 1/16W 50V 100V +1% 500 - +400 : 0
s +200 102 10M
=7 200 ~ 400 08&1 10
+0.1%(B)
- 05%(0) +100 10 ™
y. . +100 102 10M
— FCFO3 0603 1/10W 75V 100V +1% 00~ 1400 : 0
. +200 102 10M
= 200 ~ +400 0&1 10
fg-;gﬁg +100 10 M 0.1%(B) | E-96/E-24
-7 +05%(D) : E-96/E-24
1/8W 150V vV +19%(F) =100 102 oM L1%(F) * E96/E24
FCFO5 0805 8 5 300 * 500~ 1400 1 0 S 59%0) * E-24/Jumper
T +200 102 10M
-7 -200 ~ +400 0&1 10
=
;8:;22% +100 10 M
) +100 102 10M
FCF06 1206 1/4W 200V 400V 1% 200 ~ +400 1 10
s +200 102 10M
- 200 ~ +400 0&1 10
) +100 102 10M
FCF12 1210 1/3W 200V 400V - +200 1 10
+5%() +200 0&1 10M
) +100 102 10M
FCF20 2010 3/4w 200V 400V - +200 1 10
+5%() +200 0&1 10M
. +100 102 10M
FCF25 2512 W 250V 500V - +200 1 10
+5%() +200 0&1 10M

Jumper:

-+ 01005 size maximum resistance R, < 50m and rated current I, = 0.8A

+ 0201, 0402, 0603 size maximum resistance R.,, < 50m and rated current I; = 1A

<0805, 1206, 1210, 2010, 2512 size maximum resistance R, < 50m and rated current |, = 2A

Note :
@ (1) RCWV = (P X R or Max. RCWV listed above, whichever is lower.
RCWV : Rated Continue Working Voltage(V) » P Rated Power(W) » R : Resistance Value(Q)



FCF

B Thick Film Lead Free Chip Resistors

F ESI——

Special TCR High Precision Type

Normal Type Max Max. Resistance Temperauture Resistance Range Standard
Type Power Rating RCWV Overload Tolerance Coefficient of Resistance ) Resistance Values
@70C Voltage (%) (ppm/C) Min. Max.
FCF02 0402 1/16W 50V 100V +50 100 ™ E-96
+25 470 470K E-96
FCFO03 0603 1/10W 50V 100V "
+0.1%(B) +50 20 510K E-96
+0.25%(C) +25 470 470K E-96
FCFO5 0805 1/8W 150V 300V +05%(D)
- +50 20 510K E-96
+25 470 470K E-96
FCF06 1206 1/4W 200V 400V
+50 20 510K E-96
Note : : Y
(1) ROWV = (P X R"? or Max. RCWV listed above, whichever is lower. (
RCWV : Rated Continue Working Voltage(V) » P * Rated Power(W) » R : Resistance Value(Q)
[l DIMENSIONSS —
Size L w C D T
01005 0.40%£0.02 0.20%+0.02 0.08+0.03 0.10%0.03 0.13%0.02 ‘
0201 0.60£0.03 0.30%+0.03 0.10%0.05 0.15%0.05 0.23%+0.03 .
0402 1.00%£0.05 0.50£0.05 0.20£0.10 0.25%0.10 0.35%0.05
0603 1.60+0.10 0.80%0.10 0.30%0.20 0.30%0.20 045%0.10
0805 2.00%0.10 1252010 040%£0.20 040+0.20 0.50£0.10
1206 3.10%0.10 1.60+0.10 0.50%0.20 0.50£0.25 0.55£0.10
1210 3.10%+0.10 260%+0.15 0.50%+0.25 0.50%+0.25 0.55%+0.10
2010 5.00%+0.20 2.50%+0.20 0.60%+0.25 0.60%+0.25 0.60%+0.10
2512 6.40£0.20 3.20%+0.20 0.60+0.25 0.90%+0.25 0.60%0.15
[ )] POWER DE-RATING CUR o N o ‘ —
so%; ; \ 80% ; ; “
% 60%} } \ g 60% } } \
o | | o | | \
Q 40%] T B A0%] T
5 I I \ 5 I I \\
LA } \ O 00t t
| | N | | \
ol I ! \ ool I \ !
-565 0 20 40 70 125 155 -55 0 20 40 70 100 125 155 \
Ambient Temperature (°C) Ambient Temperature (°C) N

Maximum dissipation in percentage of rated power as
a function of the ambient temperature for 0402, 0603,
0805, 1206, 1210, 2010, 2512

Maximum dissipation in percentage of rated power as a
function of the ambient temperature for 0201, 01005



__FCF ARRAY

M Thick Film Lead Free Chip Resistor Networks

High purity alumina substrate Protect coat I F E ATU R E S I APPLI C ATI O N

Laser trmming

‘“‘.Mv.h Protect coat ¢ High density packaging provides e Computer.
higher productivity. ¢ Mobile phone.
e Stable convex terminal reduces e Camcorder.
assembly costs. e Portable audio.
Electrod/Termination e Compatible with flow and reflow e Battery charger.
Protective coating High purity alumina substrate Soldering. ° Hard DlSk DriVer.

Fig 1.Consctruction of a Chip-R array (convex type) Fig 2. Consctruction of a Chip-R array (concave type)

[ PART NUMBER
T YT I S R T B

e RoHS compliant & Halogen Free.

Type Size Tolerance Packing Watt R Value TCR Special Code
o] L] L] U] L] (|
B FCF 240 0402x4 (8P4R Convex) F=%+1% Paper tape "-" Standard XXXX No special code- "Null"
Thick Film 340 0603x4 (8P4R Convex) J=1+5% T =5Kpcs Null Standard
Array 220 0402x2 (4P2R Convex) V =10Kpcs >=1R special code- "-"
320 0603x2 (4P2R Convex) W =20Kpcs 1% 4 digit
370 0602x8 (16P8R Convex) 5% 3 digit
241 0402x4 (8P4R Concave) (" "means a
341 0603x4 (8P4R Concave) blank)
35R 0402x8 (10P8R Convex )
e | RATING
I Normal Type Max. Resistance Temperauture Resist R Standard
Type gg;r?t'?actt‘%?] Power Rating R’\é%\/ Overload | Tolerance | Coefficient of Resistance esistance fange Resistance
u @70C Voltage (%) (TCR; ppm/C) Min. Max. Values
+300 0Q,10Q MQ
+59 :
FCF220 4P2R/0402x2 Convex 1/16W 25V 50V +£5%(J) 400 30 910
+5%(J) =200 0Q,10Q ™MQ
FCF320 4P2R/0603x2 Convex 1/10W 50V 100V +19() 300~1500 0 910
+5%() +200 0Q,10Q MQ
FCF240 8P4R/0402x4 Convex 1/16W 50V 100V =7 -300~+500 3Q 9.1Q
— +1%(F) +200 00Q,10Q MQ
+5%() +200 0Q,10Q MQ
FCF340 8P4R/0603x4 Convex 1/10W 50V 100V -7 -300~+500 10Q 9.1Q E-24
+1%(F) +200 0Q,10Q MQ
+5%(J)
FCF241 8P4R/0402x4 Concave 1/16W 25V 50V 1% +300 00Q,3Q MQ
= 0
*5%(J)
FCF341 8P4R/0603x4 Concave 1710w 50V 100V +1%() =200 0Q,10Q ™MQ
0
J FCF35R 10P8R/0402x8 Convex 1/16W 25V 50V +5%(J) +200 10Q 100KQ
=+ 50,
FCF370 10P8R/0602x8 Convex 1/16W 50V 100V I?;)EJF; =200 0Q,10Q 100KQ
0
Jumper: Note :
+ Maximum resistance Rmax < 50m Q. (1) RCWV = (PXR)"* or Max. RCWV listed above, whichever is lower.
RCWV * Rated Continue Working Voltage(V) » P * Rated Power(W) » R * Resistance Value(Q)
G
O DwENSIONS e : .
g E w
cH | e
10 9 8 7 6 i | [l b‘ 1 .
H [
822 R [Re (R R4 A R FCF220 4P2R - c
i (0402x2 Convex) — t
T 2 3 4 5 FCF35R FCF320 4P2R FCF241 341 8P4R
FCF35R FCF240 340 Tt (0603x2 Convex) L—3  Giooe 00603 Comvex)
T G
-

R1=R2=R3=R4=R5=R6=R7=R8
FCF370

R1 R2 R3 R4

FCF240 340 8P4R FCF370
FCF220 320 FCF241 341 (0402x2  00603x4 Convex) (16P8R)
unit: mm
Type L w T B G P C A h1
FCF220 1.00£0.10 1.00£0.10 0.35*0.10 0.20£0.15 0.25*0.17 0.65%0.10 - 0.34%0.10 -
FCF240 2.00£0.10 1.00%+0.10 0.45%0.10 0.20%£0.10 0.25%+0.10 0.50%+0.05 0.30+0.05 040%0.10 -
FCF241 2.00£0.10 1.00%+0.10 045%0.10 0.20%£0.15 0.25+0.10 0.50%0.05 0.25+0.05 0.25%0.05 -
FCF320 1.60£0.20 1.50%0.10 0.50%0.10 0.30%£0.15 0.30£0.15 1.00£0.10 - 060£0.10 -
FCF340 3.20%£0.20 1.60%+0.10 0.50%0.10 0.30%£0.20 0.30%+0.20 0.80%0.10 045%+0.10 0.60%0.15 -
FCF341 3.204+0.20/-0.10  1.60 +0.20/-0.10 0.60*0.10 035%£0.15 0.50*0.15 0.80£0.10 0.50*0.15 0.60£0.15 -
@ FCF35R 330%0.20 1.60+0.15 0.55+0.10 040%0.15 0.40%+0.15 0.64+0.05 040%+0.15 0.50+0.05 -
FCF370 4,00+0.20 1.60+0.15 045%0.10 0.30%+0.25 0.30%+0.20 0.50%0.20 0.30%+0.10 0.402%0.20 0.20%0.10




FCF-G

B RoHS Exemption Free (Pb<100ppm) Thick-film Lead Free Chip Resistors

()] FEATURES (3] APPLICATION

Protective coating ﬁi}sgﬁ"e * Small size and light weight. * Mobile phon.
e Suitable for lead free soldering. ¢ Digital meter, Consumer
// e Compatible with wave and reflow soldering. electronics, M/B.
¢ RoHS compliant & Halogen free. ¢ Portable electronics devices.

Substrate

. ¢ Lead content below100ppm.
Termination

[ arr NUMBER
I T T A I BTN S N

Type Size Tolerance Packing Watt R Value TCR Special Code
L0 L ] ] ] (I ] ]
FCF 02 0402 F=+1% Paper tape "-"Standard  XXXX No special code- G
Thick Film 03 0603 J =£5% T =5Kpcs Null Green series
RoHS Exemption 05 0805 V =10Kpcs >=1R special code- "-"

Free 06 1206 W =20Kpcs 1% 4 digit
121210 Plastic tape 5% 3 digit
181218 P = 4Kpcs ("_"means a blank)
202010 Q =3Kpcs (For 1218)
252512

Yram

Normal Type Max Max. Resistance Temperauture Resistance Range Standard
Type Power Rating RCWV Overload Tolerance Coefficient of Resistance - Resistance Values
@70°C Voltage (%) (TCR; ppm/°C ) Min. Max.
-300/+500 1Q 100
+19%(F) £100 102 Q 976 KQ foo
+300 TMQ 10MQ
FCF02 0402 1/16W 50V 100V
-300/+500 1Q 100
E24
+5%(J) +200 1Q 910KQ Jumper
+300 1TMQ 10MQ
-300/+500 1Q 10 Q
E24
*1%(F) =100 102 Q 976 KQ £96
+200 1TMQ 10MQ
FCFO03 0603 1/10W 50V 100V
-300/+500 1Q 10 Q
E24
+5%(J) +200 1 Q 910KQ Jumper
+200 1TMQ 10MQ
-300/+500 1Q 10 Q
E24
+1%(F) +100 102 Q 976 KQ F96
+200 1TMQ 10MQ
FCFO5 0805 1/8W 150V 300V
-300/+500 1Q 10Q
E24
+5%(J) +200 1Q 910KQ Jumper
200 1MQ T10MQ
-300/+500 1Q 10 Q
+£1%(F) +100 1020 976 KQ Ed
+200 1MQ T0MQ
FCF06 1206 1/4W 200V 400V
-300/+500 1Q 100
E24
+5%(J) +200 1Q 910KQ Jurmper

=200 1TMQ T0MQ




__FCF-G

B RoHS Exemption Free (Pb=<100ppm) Thick-film Lead Free Chip Resistors

Wramne

Normal Type Max Max. Resistance Temperauture Resistance Range Standard
Type Power Rating RCWV Overload Tolerance Coefficient of Resistance - Resistance Values
@70C Voltage (%) (TCR; ppm/°C)) Min. Max.
-300/+500 1Q 10Q
= 1%(F) 100 102Q 976 KQ el
+200 TMQ T10MQ
FCF12 1210 1/3W 200V 400V
-300/+500 1Q 100
+59%()) +200 110 910KQ) JUEﬂzger
+200 1TMQ 10MQ
+100 1Q 10Q
+19%(F) Eég
+200 102 Q T0MQ
— FCF20 2010 1/2W 200V 400V
\ +100 1Q 10 Q £24
+5%(J) Jumper
+200 1Q 10MQ P
+100 1Q 10Q
+19(F) el
+200 102 Q T10MQ
FCF25 2512 W 250V 500V
+100 1Q 10 Q £24
/ +5%0) Jumper
/ +200 1Q 10MQ P
+100 1Q 10 Q
+19%(F) el
+200 102 Q T10MQ
FCF18 1218 W 200V 400V
+100 10 10 Q £24
+5%(J) Jumper
+200 1Q 10MQ P
Note :
(1) RCWV = (P XR)"”* or Max. RCWV listed above, whichever is lower.
RCWV * Working Voltage (V) » P * Rated Power (W) * R * Resistance Value (Q)
Jumper : Max. 50mQ.
R N
B PO\VER DE-RATING CURV
POWER DE-RATING CUR
[}l DIVENSIONSS e W c 5 : |
FCFO2 1.00+0.05 0.50*005 020*0.10 025%*0.10 0.35%+0.05 100%; N
FCFO3 1.60%+0.10 0.80*0.10 030%£020 030*020 045*0.10 BD%; ; \‘\
s .1 | N\
FCFO5 2.00%+0.10 1.25*0.10 040%£020 040*020 0.50*0.10 § 8% | N
I |
— FCFO6 3.0+0.10 160010 050020 050+025 055%0.10 - } S\
[ :
FCF12 3.10*0.10 260%0.15 050%025 050*025 0.55*0.10 20/\ | ‘\
o L | | N\
FCF20 500020 250*020 065%025 060*025 0.55+0.10 5 0 20 40 70 100 125 155
Ambient Temperature (°C)
FCF25 640%+020 320*020 065*025 090*025 0.60%0.10
Maximum dissipation in percentage of rated power as
FCF18 3.05*0.15 460%*020 045%£025 050*025 0.55*0.10

a function of the ambient temperature for 0402, 0603,
0805, 1206, 1210, 2010, 2512, 1218



B Thin Film Lead Free High Precision Chip Resistors

Protective coating

3 Fearures

Resistive
layer
per customer request.

¢ High reliability and stability of 0.3% and below

[l APPLICATION

e Automotive industry.

¢ Medical equipment.

FAF

Metal Thin Film Ni/Cr/Si,..

.etc. Resistive element.

Measuring instrument.

Portable measuring equipment.
Communication device

High performance of TCR 50ppm and below per
customer request.

Low current noise.

Meet AEC-Q200, RoHS compliant.

Substrate

Termination

(3 Parr NUMBER
IRCZT TN N SN IR NI I

Type Size Tolerance Packing Watt R Value Special Code
L0 [ ] ] ] (]| o
FAF 010201 T=2001% Paper tape "-" Standard XXXX No special code- "Null" ‘
Thin Film 02 0402 A=%0.05% T=5Kpcs A=1/16W Null Standard
03 0603 B=*0.1% V =10Kpcs B=1/10W >=1R special code- "-"
05 0805 C=20.25% U =15 Kpcs C=1/8W 1% 4 digit HC =Anti-Sulfuration
061206 D=%+05% Plastic tape D =1/4W 5% 3 digit B =2PPM M =Meet AEC-Q200
121210 F=%x1% P =4Kpcs E=1/3W (" "meansablank) C€=3PPM MF =Anti-Sulfuration
202010 X =8Kpcs F=1/2W W =5PPM & AEC-Q200
252512 G =3/4W V =10PPM MH =Tantalum nitride N
H=1W =15PPM Anti- Sulfuration
R=2/5W Q=25PPM & AEC-Q200
T=1/20W P =50PPM
| FcF ] 340 | R I
Type Size Tolerance Packing Watt R Value TCR Special Code
L0 IO ] ] OO ]
FAF 340 0603x4 B=*0.1% Paper tape "-" Standard XXXX No special code- Null "Null"
Thin Film (8P4R Convex) C=*025% T =5Kpcs special code- "-" Standard
Array D=*+05% V =10Kpcs >=1R 4
F=%1% 1% 4 digit Q=25PPM |
5% 3 digit P =50PPM
|
Standard Type - General High Precision
; . Resistance Ran
Standard | Power sztimg R,\é\%v Overlo’\a/lda >\</>o\tage CoefﬁTcei[:naeC? :tel;ftance RT?‘JS\:;:: :ccs Resistance Range ’\ise;ttaAE(e}Szogoe Rsetjizgirge
Type @70 V) % (ppm/C) (%) Min. Max. Min. Max. Values
0201 1/32W 15 30 100Q 12KQ NA NA
0402 1/16W 50 100 10Q 255KQ 100 100KQ
0603 1/16W 50 100 39Q MQ 47Q 330KQ
0805 1/10W 100 200 *01 470 2MQ 470 IMQ
1206 1/8W 200 400 =2 =025 10 249MQ 470 MQ E24
+50 +05 E96
1210 1/4W 200 400 +10 47Q 249MQ 10Q MQ
2010 1/2W 200 400 47Q 3MQ 100 15MQ
2512 3/4W 200 400 10 3MQ 100 15MQ
2512 3/4W 200 400 47Q 3MQ
Function Type - Power High Precision
H . |
Type ernc V) V) (ppm/C ) %) Min. Max. Min. Max, | Values
0201 120 5 2 +25 +05 27Q 12KQ NA NA
+50 +10 27Q 22.1KQ NA NA
0402 1/10W 50 100 100 255KQ 100 T00KQ
0603 1/10W 75 150 390 ™MQ 47Q 330KQ
+25 +0.1 F24
0805 1/8W 150 300 4 47Q 2MQ 47Q MQ
+50 +025 £96
1206 1/4W 200 400 05 10 25MQ 4.7Q MQ
1210 2/5W 200 400 +10 47Q 25MQ 10Q MQ
2010 3/4W 200 400 . 47Q 3MQ 100 1.5MQ
2512 W 200 400 10 3MQ 100 1.5MQ




__FAF

B Thin Film Lead Free High Precision Chip Resistors

Wrarng

Function Type - Special (£10&+15)TCR High Precision

) Max. Max. Temperauture Resistance Resistance Range Resistance Range Standard
Tylg!rro“;* Pov@\ge;oaétmg RCWV | Overload Voltage | Coefficient of Resistance |  Tolerance Meet AEC-Q200 Resistance
| % 0 (ppm/C) (%) Min. Max. Min. Max. Values
0402 1/10W 50 100 10Q 100KQ 10Q 60KQ
0603 1/10W 75 150 +0.01 47Q 200KQ 47Q 150KQ
0805 1/8W 150 300 £005 470 400KO 470 400KO
1/4W 2 4 =10 =01 47Q KQ 47Q KQ E24
1206 00 00 +15 +0.25 . 500 . 500 £%
1210 2/5W 200 400 +05 100 600KQ 100 600KQ
2010 3/4W 200 400 +1.0 10Q MQ 10Q ™MQ
2512 w 200 400 10Q 1.5MQ 10Q 1.5MQ
— N
Function Type -Special TCR (£2&+3) High Precision
) Max. Max. Temperauture Resistance Resistance Range Resistance Range Standard
TE‘;TIF“;* POV@\/G;OFEZE;\HQ RCWV | Overload Voltage | Coefficient of Resistance | Tolerance Meet AEC-Q200 Resistance
s ) ) (pPm/C) (%) Min. Max. Min. Max. Values
0402 1/10W 50 100 10Q 8KQ 10Q 8KQ
) 0603 1/10W 75 150 +0.01 47Q 40KQ 47Q 40KQ
— 0805 1/8W 150 300 £0.05 470 80KQ 470 80KQ
1206 1/4W 200 400 =3 =01 47Q 120KQ 47Q 120KQ E24
+2 +0.25 : ‘ E96
1210 2/5W 200 400 +05 47Q 150KQ 10Q 150KQ
2010 3/4W 200 400 +1.0 47Q 360KQ 10Q 360KQ
2512 W 200 400 47Q 600KQ 10Q 600KQ
Anti-Sulfuration Type- Power High Precision
B ) Max. Max. Temperauture Resistance Resistance Range Resistance Range Standard
A\ TE“;'.;!W:* Povg)e;oa%tmg RCWV | Overload Voltage | Coefficient of Resistance |  Tolerance Meet AEC-Q200 Resistance
P ) ) (ppm/C) (%) Min. Max. Min. Max. Values
0402 1/10W 50 100 10Q 255KQ 10Q 100KQ
0603 1/10W 75 150 47Q MQ 47Q 330KQ
0805 1/8W 150 300 +01 470 MO 100 IMO
1206 1/4W 200 400 = +025 10 25MQ 100 MO £24
+50 *0.5 : E96
;‘ 1210 2/5W 200 400 10 47Q 25MQ 100 1MQ
7 2010 3/4W 200 400 47Q 3MQ 10Q 1.5MQ
2512 w 200 400 10 3MQ 10Q 1.5MQ
Tantalum nitride Type - Special TCR High Precision
. Max. Max. Temperauture Resistance Resistance Range Standard
TCN§¥OVZ* Pov@:/)e;oli?:t\ng RCWV Overload Voltage | Coefficient of Resistance Tolerance - Resistance
P V) V) (ppm/C) %) Min. Max. Values
0402 1/16W 50 100 10 “o1 40Q 35KQ
0603 3/20W 75 150 *15 +0.25 40Q 130KQ E24
0805 1/5W 100 200 +25 +05 100 350KQ E9%6
1206 2/5W 200 400 +50 *10 100 MQ
Type - Array
Normal Type Max. Max. Temperauture Resistance Resistance Range Standard
Type Power Rating RCWV Overload Voltage | Coefficient of Resistance Tolerance - Resistance Values
@70°C (V) V) (ppm/C) (%) Min. Max.
*01
+25 +0.25 E24
340:0603x4 1/10W 75 150 +50 +05 20Q 200KQ £%
*10




FAF

B Thin Film Lead Free High Precision Chip Resistors

unit: mm
Size L w C D T
0201 0.60£0.03 0.30%+0.03 0.10%0.05 0.15%0.05 0.23£0.03
0402 1.00£0.10 0.50%+0.05 0.30%0.15 0.30%0.15 0.35£0.05
0603 1.55%0.10 0.80%0.10 0.25+0.15 0.30%0.15 045+0.15
0805 2.00*+0.10 1.25£0.10 0.25%+0.20 040%+0.20 0.50£0.15
1206 3.05*0.15 1.55£0.15 040%+0.20 040%+0.20 0.55%0.15
1210 3.10%£0.10 260%+0.15 0.50%+0.20 0.50%0.20 0.55%£0.10
2010 5.00£0.10 250%0.15 0.60%0.20 0.60*0.25 0.55*0.10
2512 6.35%0.10 3.20%0.15 0.60%+0.20 0.90%+0.25 0.55%0.10
Note : Precise data PIs refer to detail's spec.
unit: mm
Type L w A B P C G T
FAF340 Ve
0603x4 320*+0.15 150*0.15 060*0.10 040%0.15 080*0.10 040*0.10 030%*0.15 045=%0.10
Convex Type
(3l POWER DE-RATING CUR o N o \ \
80% | | \ 80% | | N
. I I \ _ I I
S ! I \ T ! I
2 I I N S I I \
o | | o | | \
QA% T g A0% T \
5 I I \ s I I \
O 0%t t \ O 00t t
| | N \ \ \
0% L | | \l o L | N |
-55 0 20 40 70 100 125 155 -55 20 40 70 100 125 155
Ambient Temperature (°C) Ambient Temperature (°C)
for 2512, 2010, 1210, 1206, 0805, 0603, 0402. Array for 0201
—
\



__APPENDIX

I RESISTANCE MARKING

E 12 series
E 24 series

3 digit marking for +1%, +5% E24 /E12/E6
examples: 473 47x10° =47KQ , 1R5 =1.50)
E 96 series 4 digit marking for E96

examples: 1542 154x10° =15K4Q , 22R1 =22.1Q

3 digit marking for E96 - 0603
examples: 02C (Table 1) 102x10° =10K2Q

e No Marking of 0402 / 0201 / 01005.

I 0603 1% MARKING TABLE (TABLE 1)

Cooar o | oo | o [ oo oo | come | e | oo | oo em o
01 100 25 178 49 316 73 562 562

100 178 316

02 102 26 182 50 324 74 576
‘ 03 105 105 27 187 187 51 332 332 75 590 590
7 04 107 28 191 52 340 76 604
05 110 110 29 196 196 53 348 348 77 619 619
06 113 30 200 54 357 78 634
07 115 115 31 205 205 55 365 365 79 649 649
08 118 32 210 56 374 80 665
09 121 121 33 215 215 57 383 383 81 681 681
10 124 34 221 58 392 82 698
11 127 127 35 226 226 59 402 402 83 715 715
- 12 130 36 232 60 412 84 732
13 133 133 37 237 237 61 422 422 85 750 750
14 137 38 243 62 432 86 768
15 140 140 39 249 249 63 442 442 87 787 787
16 143 40 255 64 453 88 806
17 147 147 41 261 261 65 464 464 89 825 825
‘ 18 150 42 267 66 475 90 845
- 19 154 154 43 274 274 67 487 487 91 866 866
20 158 44 280 68 499 92 887
21 162 162 45 287 287 69 511 511 93 909 909
22 165 46 294 70 523 94 931
23 169 169 47 301 301 71 536 536 95 953 953
24 174 48 309 72 549 9 976

Code A B C D E F G H X Y Z

Multiplier 100 101 102 103 104 105 106 107 101 10-2 103

I IEC-63 NOMINAL RESISTANCE / CAPACITANCE

100 150 220 330 470 680
100 120 150 180 220 270 330 390 470 560 680 820
100 110 120 130 150 160 180 200 220 240 270 300 330 360 390 430 470 510 560 620 680 750 820 910
100 102 121 124 147 150 178 182 215 221 261 267 316 324 383 392 464 475 562 576 681 698 825 845
105 107 127 130 154 158 187 191 226 232 274 280 332 340 402 412 487 499 590 604 715 732 866 887
110 113 133 137 162 165 196 200 237 243 287 294 348 357 422 432 511 523 619 634 750 768 909 931

115 118 140 143 169 174 205 210 249 255 301 309 365 374 442 453 536 549 649 665 787 806 953 976




I TAPE AND REEL PACKAGE

Taping specs are according to EIA RS-481

FE P —— 2 © 1
"D oM ho0ogs
e

P, A

e Accumulated dimensional tolerance 40+0.2mm 4
unit: mm
01005 0.24+0.03 0.45+0.03 8.00+0.20 3.50+0.05 1.75+0.10 2.00+0.05 2.00+0.05 4,0040.10 1.50+0.10/-0
0201 0.37+0.05 0.67+0.05 8.00+0.20 3.50+0.05 1.75£0.10 2.00+0.05 2.00+0.05 4.00+0.10 1.50+0.10/-0
0402 0.70+0.10 1.20+0.10 8.00+0.30 3.50+0.05 1.75+0.10 2.00+0.10 2.00+0.05 4,00+0.10 1.50+0.10/-0 \\
0603 1.10+£0.20 1.90+0.20 8.00+0.30 3.50+0.05 1.75£0.10 4.00+0.10 2.00+0.05 4.00+0.10 1.50+0.10/-0
0805 1.65+0.20 2.40+0.20 8.00+0.30 3.50+0.05 1.75+0.10 4.00+0.10 2.00+0.05 400+0.10 1.50+0.10/-0
1206 2.00+0.20 3.60+0.20 8.00+0.30 3.50+0.05 1.75+0.10 4.00+0.10 2.00+0.05 4.00+0.10 1.50+0.10/-0
1210 3.00+0.20 3.60+0.20 8.00+0.30 3.50+0.05 1.754£0.10 4.00+£0.10 2.00+0.05 4.00£0.10 1.504+0.10/-0
2010 2.80+0.20 5.50+0.20 12.00+0.30 5.50+0.05 1.75+0.10 4,00+0.10 2.00+0.05 4,00+0.10 1.50+0.10/-0
2512 3.50+0.20 6.70+0.20 12.00+0.30 5.50+0.05 1.75+0.10 4.00+0.10 2.00+0.05 4.00+0.10 1.50+0.10/-0
!//7
Reel Package
N

unit: mm

Packaging Q'ty | Reel Diameter

01005 20Kpcs / Reel 7" reel 178.042.0 60.040.5 13.0+0.5 20min 20405 9.0+10 14.9 max.
15Kpcs / Reel 7" reel 178.042.0 60.04£0.5 13.040.5 20min 20405 10.0£15 14.9 max.

0201 10Kpcs / Reel 7" reel 178.042.0 60.040.5 13.040.5 20min 20405 10.0£15 14.9 max.
0402 20Kpcs / Reel 10" reel 2540420 100.0+1.0 13505 20min 2005 10.0£15 14.9 max.
50Kpcs / Reel 13"reel 3300420 1000410 135405 20min 2005 100£1.5 14.9 max.

0603 5Kpcs / Reel 7" reel 1780420 60.0+0.5 13.0405 20min 20405 10.0£1.5 14.9 max.
?282 10Kpcs / Reel 10"reel 2540420 1000410 135405 20min 2005 100£1.5 14.9 max.
1210 20Kpcs / Reel 13"reel 3300420 1000410 135405 20min 2005 100+1.5 14.9 max.
4Kpcs / Reel 7" reel 1780420 60.0+0.5 13.0405 20min 20405 138+15 16.7 max.

;g]g 8Kpcs / Reel 10"reel 2540420 1000410 135405 20min 20405 138+15 16.7 max.
16Kpcs / Reel 13"reel 3300420  100.0+1.0 135405 20min 20405 138+15 20.0 max.




__APPENDIX

I POWER CODE TABLE (TABLE 2)

Code Power Code Power Code Power Code Power
T 1/20W S 1/5W Q 2/3W K 3W
A 1/16W R 2/5W G 3/4W L 4W
B 1/10W D 1/4W H W M 5W
C 1/8W E 1/3W | 1.5W N 10W
U 3/20W F 1/2W J 2W

()] TCR CODE TABLE (TABLE 3)

\\ Code TCR Code TCR Code TCR Code TCR
G 1200 L 200 X 70 w 5
H 1000 Y 150 P 50 A 1
1 800 Y4 250 Q 25 B 2
600 M 350 S 15 C 3
) K 400 N 100 v 10

I SOLDERING TEMPERATURE CURVE

T T
C 10 .
™~ ©r | S| © Peak : Less than 245°C
| 2509235 0260 C g PR B et et
______________ second wave 230°C
200 first wave SKJs 200 .
180°C Pre Heating Zone
150 4 o
e o 150 4+ - - - 1_59(_: - ]
J 100==73 100 | 90+30s
cooling
50 4
o | 50 Heating time
0 50 100 150 200 250
Typical values (solid line). t(s) 0 0 50 100 150 200 250
Process limits (dotted line). WAVE soldering. ‘©
IR Reflow soldering.
I RECOMMAND SOLDER PAD DIMENSION
unit: mm
[ Type [ w | D | L |
D FPFO3 09 1 3
o —— FPFO5 13 1.15 35
FPFO6 1.8 13 4.7
w FPF12 3 13 4.7
v I FPF20 3 15 6.8
r L ! FPF25 37 245 7.6
* FPF/FPS SERIES
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m Sales offices

EERFME

P DC Prosperity Dielectrics Co., Ltd.

= Plants

B E& 2R Taiwan Sales Office
H/NT)E 2 Sales Office - Headquarter
32668 HhE MR ES M 566-1 57

No. 566-1, Kao-Shi Rd., Yangmei,

Taoyuan 32668, Taiwan

Tel: +886-3-475-3355

Fax: +886-3-485-4959

E-mail: service@pdc.com.tw

HEEIZ 2 5 Sales Office - Tao Yuan

33860 BkETHETEALEE —E 220-1 5%

No. 220-1, Sec. 2, Nanshan Rd., Lujhu,

Taoyuan 33860, Taiwan

Tel: +886-3-322-4471

Fax: +886-3-322-9671

E-mail: service@pdc.com.tw
service-powder@pdc.com.tw

%2 B China Sales Office

i"’*M [ Sales Office - Dong Guan, China

523799 REIER G R i ARRE
E4RSILTEEERTEIR 638 5
No. 638, Mei Jing West Road Xiniupo
Administrative Zone Dalang Town,

Dong Guan City, GuangDong Province, China

Tel: +86-769-8555-0979
Fax: +86-769-8555-0972
E-mail: service@pdc.com.tw

#5#8M® ( MLCC ) Yang Mei Plant
32668 HEE M IZIBES M 566-1 5%
No. 566-1, Kaoshi Rd., Yangmei,
Taoyuan 32668, Taiwan

Tel: +886-3-475-3355

Fax: +886-3-485-4959

HKERE ( Chip-R, Powder ) Tao Yuan Plant
33860 HkETE =R ILLEE —F% 220-1 5%
No. 220-1, Sec. 2, Nanshan Rd., Lujhu,
Taoyuan 33860, Taiwan

Tel: +886-3-322-4471

Fax: +886-3-322-9671

RSTR ( Powder ) Wu Jiang Plant
215200 FRET & & R B RIS B =
EE£ 1% 2588 1%

No.2588, Pangjin Rd., Economic Development Zone,

Wujiang, Jiangsu 215200
Tel: +86-512-6300-8899
Fax: +86-512-6300-9988

KM ( Coil ) Yong Zhou Plant

425000 FRELAm & kM2 K EEEE
FEIEPERE 136 5%

No.136, Taoyuan West Road,

Phoenix Industrial Park, Lengshuitan District,
Yongzhou City, Hunan Province, China 42500
Tel: +86-746-8610-180

Fax: +86-746-8610-616

%1l ( Molding ) Shen Zhen Plant

518104 FEIERARIIFERE
DHEES ARE—I% 16 58

No. 16, Daxing 1st Road, Dajing street, Baoan District,
Shenzhen City, Guangdong Province, China 518104

Tel: +86-755-2720-8041

http: //www.pdc.com.tw

Update: 2020. Mar.



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Thick Film Resistors- SMD category:
Click to view products by Prosperity manufacturer:

Other Similar products are found below :
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RC1005F6041CS RC1005J121CS RC1005J122CS RC1005J154CS RC1005J180CS RC1005J181CS
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