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Metal Film Flat Chip Resistors (High reliability)
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Ol RiFE Protective coating  [@ ] #&4g Ni plating
. @] e Resistive film ©| BEmE Solder plating
SMREIf : Bfh Coating color: Black O mEER Inner electrode ® %ggm Ceramic substrate
W 455 Features
® Jifi )7 4 J@ LB L R < i i
@ 1 0 7 1 PO L 72 20,0596 W SME RS Dimensions
O 1 E ] Lm0 FLBELIR R A £ 5 X 10°/K S Type R~f _Dimensions (mm) Weight (g)
© (it I {1 . (Inch Size Code) L w B d t (1000pcs)
:%E%gﬁﬂi;l? Cfﬂﬁ WUEFRBIR AL 85°C 1E (0402) 1.0% | 05+005 |025+010| 0.25%" |0.35+005 0.68
R Iz =) 1J (0603) [ 16*02 | 08*01 | 03*01 | 03*01 | 0.45+0.1 2.14

‘ﬁé%ﬁﬁlﬂuﬁ*ﬁﬁf%%% 2A (0805) | 2.0+0.2 [ 1.25+0.2 | 04+0.2 0.3°%¢ 0.5+0.1 4.54
.XIE‘@“'L** R 2B (1206) 16702 9.14
® 754 Ik HROHS . . 2E (1210) | 32%02 [Zprop ] 05%03 | 04% 0.6+0.1 TiE
:AEC -Q2004H e Hire LU LA+ - SESA :

SMD metal film resistors. o R . .
: High precision type +0.05% is avarlable with standard products. | HH% *ﬂﬁy. Type DeS|gnat|on

High performance T.C.R. £5X10° S/K is available. s
@ Low current noise. %6 Example
@ Operating temperature range ~155°C. [BN78H] [ 2B | [ T | [T ] [1002 ] [ B | [ 25 |

Rated ambient temperature: 85C _ \ _ H\ - \ \ \ L R B
@ Improved moisture resistance by special protective coating. AR BENE ||\ BFRENR || —yppnr || AWEREE| | BELHEE 'ﬁllﬁum}‘F 8
@ Suitable for control circuits in various industrial equipment. icdticl Power. Terminal Taping RqumaI I':!reelstance (x10-8 /K)
@ Suitable for both flow and reflow sol derings. Code Rating Surface Material eS|s.ta.nce olerance ><10
: Products meet EU-RoHS requirements. 158?®3W g:inw TP:meh pitch 4 digits é::g.?i% ?g

_ i B :Au* punch paper :+0.1%

AE? Q200 qual}ﬁed: 2RO J2oN TD:4mm pitch C:+0.25% 25
W& Applications 2E0.25W paper D:05% 50

o N . TE:4mm pitch F:+1% 100
@ A THE Car electronics plastic
® Tk Industrial equipment embossed
® EiT i Medical equipment BK:Bulk
B 55 Reference Standards XS R LNE, U . BB R, §54 A 5.

IEC 60115-8 21 Products with gold plated electrodes are also available with 1E and 1J type, so please consult with us.

B WRICT L7 it 5 A IO BREE U ) B HER (BREU-RoHSLASM) |, 15 FRATHK R
JIS € 5201-8 F A1 5% KB RC.

EIAJRC-2133A

Contact us when you have control request for environmental hazardous material other than the substance
specified by EU-RoHS.

[ | %ﬁﬁiﬁ Ratings For further information on taping, please refer to APPENDIX C on the back pages.
ﬁr‘-\ =3e N=} R
# 3 BeshE E;ﬁtifémg HiEh T HER %ggfi Resista?(fggéﬁﬁe (Q) BEEALE | REULRE it
= Power i Rated Terminal X 9 Max. Working |Max. Overload | Taping & Q'ty/Reel (pcs)
Type Ratin Ambient Part Tem TCR. E24 « E96 » E192 Voltage Voltage
9 | Temp. P | (x10%K) [A:*0.05%] B:£0.1% [C:*+0.25%| D:+0.6% | F:%1% 9 9 TP_| 1D | TE
+10 = 47~10k | 47~10k | 47~10k | 47~10k
1E 0.063W 85C 90°C +25 - 47~300k| 47~300k| 47~300k| 47~300k 50V 100V 10,000 — —
+50 - 47~300k| 47~300k| 10~300k| 10~300k
+5 100~59k |100~59k = - =
+10 47~59k | 47~360k| 47~360k| 47~360k| 47~360k
1J 0.1W 85C 95°C +25 47~59% | 156~1M 15~1M 10~1M 10~1M 75V 150V — 5,000 —
+50 - 15~1M 15~1M 10~1M 10~1M
=100 - - = 10~1M 10~1M
+5 100~100k|100~100k - - -
+10 47~100k| 47~1M 47~1M 47~1M 47~1M
2A 0.125W 85C 100°C +25 47~100k| 15~1.5M| 15~1.5M| 10~1.5M| 10~1.5M 150V 300V - 5,000 | 4,000
+50 - 15~1.5M| 15~1.5M| 10~1.5M| 10~1.5M
+100 - - - 10~1.5M| 10~1.5M
+5 100~300k| 100~300k = - =
*10 47~300k| 47~1M | 47~1M 47~1M | 47~1M
2B 0.25W 85C 110°C +25 47~300k| 15~1M 15~1M 10~1 10~1 200V 400V — 5,000 | 4,000
+50 - 15~1M 15~1M 10~1 10~1
=100 - - = 10~1 10~1
+10 100~510k|100~510k|100~510k|100~510k|100~510k
o o +25 51~510k| 15~1M 15~1M 10~1M 10~1M
2E 0.25W 85C 110C 50 — 15~1M 15~1M 10~1M 10~1M 200V 400V — 5,000 | 4,000
+100 - - - 10~1M 10~1M
i PR BEVE Operating Temperature Range: -55C~+155C
HE VA IR JIT A Y 0 k2 e o T PR PP 2 T /0N B 0 P S

Rated voltage = v/ Power Ratmg>< Re51stance value or Max. workr %voltage whlchever is lower.

Rz E’Jgﬁﬁﬂﬁuﬂ TR AN uﬁﬁﬂ%ﬁmﬂf‘mﬁf SR BUE SRR, 1 LBIUE i FE R A L G

T E S IR 14~ 17008 Ui A S e i 2R B ™ .

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature” in your usage conditions, please give priority to the “Rated Terminal Part Temperature” .
For more details, please refer to “Introduction of the derating curves based on the terminal part temperature” in page 14 to 17.

FERERPRENTRMARNEEE, BA——&E. TUARERZH. HFARIIERIAR. Nov. 2017
ATEHRE. BTRE. MERENRETYRASRS. RASIEEXRANRSE LN, BHUELEERAAKRA. XEFREXXMRH RGN LR ESBASEHIERT.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.

Malfunction or failure of the products in such applications may cause loss of human life or serious damage. WWW. koaglobal_com
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IMERE  Ambient temperature (°C) WFELEE  Terminal part temperature (°C)
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For resistors operated at an ambient temperature of 85°C or above, a power rating shall be XORTEME, EESREEN T PR U R M R .
derated in accordance with the above derating curve. For resistors operated terminal part temperature of described for each size or above, a

power rating shall be derated in accordance with derating curve.
¥ Please refer to “Introduction of the derating curves based on the terminal part
temperature” on the beginning of our catalog before use.

W 48 Performance

=] FREE UPerformance Requirements RB T
Test Items Lli? (G0 ) Test Methods
fRIEE  Limit RE{E  Typical

RIEE FEAER RV RER B o5 C

Resistance Within specified tolerance

FERRRE R TEHEEA +25°C/+125°C : T.C.R.=*+5(X 10%K)

T.C.R. Within specified T.C.R. 7 +25°C/-55°C and +25°C/+155°C : another

o (GERtE) 0.05 001 BUE B X 2 5fE s & B R PR — A SR #h
Overload (Short time) ) ) Rated voltage X2.5 or Max. overload vol., whichever is less, for 5s
ﬂﬁﬂ%?&iﬂ . 0.05"2 0.01 260°C*+5C, 10s*1s

Resistance to soldering heat

mERT 017 002 1E, 1J, 2A : -55°C (30min.) /+155°C (30min.) 1000 cycles
Rapid change of temperature ) ) 2B, 2E : -55°C (30min.) /+155°C (30min.) 500 cycles

it 32 £ 767 0.1 0.05 85C*+2°C, 85% *+5%RH, 1000h

Moisture resistance ’ ) 1.5/NEFON._0.5/NEFOFFRIEHE  1.5h ON/0.5h OFF cycle
7£85 C R AT A 01 003 85°C+2°C, 3000h

Endurance at 85°C ’ ' 1.5/MIFON. 0.5/MNAFOFFRIEHE  1.5h ON/0.5h OFF cycle
R 0.17 005 +155°C, 1000h

High temperature exposure
X2 I B A BEL (& A S [ T el AR %2 Depends on resistance value

B EAFEE  Precautions for Use

© FRPF LT AR GE R SR I T R B AR A R B, ABESKER IO, A E TSRO, DUR g G A M TR R B A, T
R TR, PR R EBOR R B (ABEII00pF, 1.5kQ, BIT1KV: 11,24, 2B, 2B, #id0.5kV : 1E) BIR, EBHEA KL
LHIfER:, BHE.

© TEA i M EN R B AR -, BE3E T B R SRI R Y T A S5 B A AR BT, MR « R it 2 0y T 2 R AN B A . 7 A BRI h S A
AR, AR, MERHSA 9, AFEEFHRN, CIEEasiERih. Falea mIcmrn, b HREENERs, 2S5 FREE Y
Bt BT HRMA R ARG E AR, EEAT e IR, W EBEREMRT, RSB TSR 2 MR R T EiRER, S5lEdE—
A, FEE, FERBEAE T .

© 1INy, R R P AR LI TR SRR, SRR e, L RRRAR T BB RS COIESE, W REARIR TR NE R AR . Hit,
TR G (0T Y T PRI R (R BT RG S RAS B 7 A
BESh, AT R AL, K R D AT RE B AR AR R RS . (R, 17 R SR SR A A

@ The properly and electrostatically measured taping materials are used for the components, but attention should be paid to the fact that there is some danger the
parts absorb on the toptapes to cause a failure in the mounting and the parts are destructed by static electricity (1J, 2A, 2B, 2E: 1kV and more, 1E: 0.5kV and
more at Human Body Model 100pF, 1.5k 2) to change theresistance in the conditions of an excessive dryness or after the parts are given vibration for a long
time as they are packaged on the tapes. Similarly, care should be given not to apply theexcessive static electricity when mounting on the boards.

@ [onic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion
resistance, etc. The flux maycontain ionic substances like chlorine, acid, etc. while perspiration and saliva include ionic impurities like sodium (Na"), chlorine
(CI') etc. Therefore these kinds of ionic substances mayinduce electrical corrosion when they invade into the products. Either thorough washing or using RMA
solder and flux are necessary since lead free solder contains ionic substances. Washing process is needed, before putting on moisture proof material in order to
prevent electrical corrosion.

@ When heat-resistant masking tapes are attached to the chip resistors at the time of mounting and then detached, there is a possibility of exfoliation of the top
electrodes. It is known that the heat applied in the mounting process will enhance the adhesion strength of the tape adhesive so please avoid the use. If the use
of masking tapes are unavoidable, then please be sure not to attach the tape adhesives directly on the products.

When high-pressure shower cleaning is implemented, there is a possibility of exfoliation of the top electrodes caused by the water pressure stress so please
avoid the implementation.
If the implementation is unavoidable, then please evaluate the products beforehand.

AR B RPN RARNALE, BA——F5. TUARERAZH, HFAHAMERNAS. Nov. 2017
BFEHRE. ETEE. MEREURRAESRASRS . NAESIREARAMZE LN, BEEUELERARAKR. LM RIEXS MR HIBERARATESBASERS ™ ERIT.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Contact our sales representatives before you use our products for applications including automotives, medical equipment and aerospace equipment.

Malfunction or failure of the products in such applications may cause loss of human life or serious damage. WWW. koaglobal .com
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