{5685 12 I8 - 1\ Bl E S5 BH &S

Low Lead Thick Film Chip Fixed Resistor

B 45 Ef Features

O fBFE,N EEE
Miniature and 1ight weight
O HEBRERREE
Suit for reflow and wave flow solder
O EHERE, TEES
Stable electrical capability,high reliability

O REAXK, HREBEBHMERETE

Low assembly cost,suit for automatic SMT equipment
O BHEES. SESEER

Superior mechanical and frequency characteristics
® #HARoHSIESER

Compliant with RoHS directive

© EfESES 8 TF1000ppm
Pb content in resistor body<1000ppm

W &2 Type Designation

R S 03 K

|\EY || I = (E-24% ) ' ' ;
R MR ETANN w lpens ke ﬁ}{?tgdai
Rated sbe N, EERRAY .

Power q KEEERHEN. Tolerance Packaging Lead-free current
Shfas Three digits (E-24 Style Level (A
seri:i‘g) ;Ehe first
two digits are =
signiicant figures +0.5% ' H%gﬁ
and the third one marking| For normel

denotes number of spec
BRDE zeros.

#7 0487 9 (E-96F 31) - -
BERR Normal E{Wﬁﬁﬂm _gi :
B E

P F, BOERTHY
ower NEEEMHEN. ZaA
WP 2 Series Four digits (E-96
Thick Film series) :The first 1000ppm ||—2A
Chip Fixed Three digits are —6A
Resistor significant figures pb

and the four one content —TA
denotes number of in —8A
- resistor oy

®’H Decimal point body
IhE should be expressed < —AA
%73 by o 1000ppm ||_—BA
#iin E le:
Upgraded 101910000 (E-24) -CA
Power it 1000:1300((2-9? : DA

i 1R0=1.00 (E-24

Series &ﬁ% 000=002 -EA
\Jumper: -FA
-GA

BM4# Construction

@ MgE®IE Ceramic Substrate

@ #®H#E BottomElectrode

©® m®HE TopElectrode

@ WM Resistor Layer

® —Ye{R# PrimaryOvercoat

® %5 SecondaryOvercoat
@ MEH#E Edge Electrode

® s E4E Barrier Layer

@ 4hipMAE External Electrode
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M B4R~ Dimensions

0402 1.00£0.10 0.50£0.10 0.30£0.10 0.20£0.10 0.25£0.10

0603 1.60£0.15 0.80+0.15 0.40£0.10 0.30£0.20 0.30£0.20

0805 2.00£0.20 1.2540.15 0.50+0.10 0.30+0.20 0.40+0.20

1206 3.20+0.20 1.60+0.15 0.55+0.10 0.50+0.20 0.50+0.20

B &7 FFEM&E Derating Curve

100

75

ERREEE:
HEARH AL [ N Operating

Temperature
\ Range:
25 N\ -55C~155C

5y

Percent Rated Load 50

0
=75 -25 0 25 50 75 100 125

R AE Ambient temperature(c)

i BEEAEAMBREERAIICE., HETET@EEYEAE TR R LA ME TR,
Note: For resistors operated in ambient over 70C,rated Tload (rated power or rated current) shall be derated in
accordance with the above figure.

B #EE{E Ratings

1/16 f

1/16 1/10

1/10 1/8

1/8 1/4 200

1, BE, BRBEREZRENE.
Voltage,current of DC or AC RMS value.
2, E=/PxR ST HEREERE FE/NME.
E=+"PxR or Limiting element voltage whichever is lower.
E: #=EMIE Rated voltage (V).
P: #EINE Rated power (W) .
R: #ZFEPE1E Normal resistance(Q).
3, HHEETAMNEABATERRZHETIC THEEBRM2ME.
Max. overload current for special jumper is 2 times rated current at 70C .

-
' J"—'TI_—li -
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Low Lead Thick Film Chip Fixed Resistor

B #EE{E Ratings

10 <R<10Q

10Q <R<220

10 <R<10Q

10Q <R<120Q

10 <R<10Q

100 <R<200Q

Characteristics

AR
Solderability

AR EHE > 95%
95% Cover Min

A] R E B > 95%
95% Cover Min

IEC 60115-1 4.17
245C +5C 51, Ri#F3s+0.3s.
Lead-free solder bath at 245C +5C for 3s+0.3s.

i IR R
Resistance to
Soldering Heat

BTRHAS
No mechanical damage
ARK £ (1.0%R+0.05Q)

| REAM
No mechanical damage
R<50 mQ (J&)
R<20 mQ (G&R)
R<10 mQ (FAR)

IEC 60115-1 4.18
270C £5CHRMl, #F#FH10sx1s.
Lead-free solder bath at 270C £5C for 10s+1s.

EfEHER
Substrate
Bending
Test

ShART R
No mechanical damage
AR< + (1.0%R+0.05Q)

AR
No mechanical damage
R<50 mQ (J&R)
R<20 mQ (G&R)
R<10 mQ (F&D)

IEC 60115-1 4.33

i #h B5ME (Bending distance):
0402, 0603. 0805: 5Smm;
1206: 4mm.

R ¥R (Duration) :60s +5s.

B h Rl
Shear Test

SMBEETT RS
No mechanical damage

SMBRETTRIRE
No mechanical damage

IEC 60115-1 4.32

MEimA (Applying force): 0402, 0603: 5 N;
0805: 9N; 1206: 25N.

1R#5FEM (Duration): 10s+1s.

WEEBERN
T.C.R

EREEA
Within specified T.C.R

IEC 60115-1 4.8
+20°C/-55C /+20°C /+125°C [+20°C

i B R
Rapid Change of
Temperature

A RS
No mechanical damage
0.5% 1%:
AR + (0.5%R+0.050)
2%, 5%, 10%:
AR< £ (1.0%R+0.05Q)

AR
No mechanical damage
R<50 mQ (J&R)
R<20 mQ (G&R)
R<10 mQ (FAR)

1EC 60115-1 4.19

-55C (304 §8) ~ %R (54r##) ~ 155°C (30488 , 300ATEER .

—Sg;ﬁ](%m']in) ~normal temperature (5min) ~ 155 (30min)
3 cycles.

ERMEaRE
Short Time
Overload

EWRHAMS
No mechanical damage
0.5%, 1%:
AR + (1.0%R+0.05Q)
2%, 5%. 10%:
AR £ (2.0%R+0.05Q)

EARIE
No mechanical damage
R<50 mQ (J4R)
R<20 mQ (GAR)
R<10 mQ (F&R)

IEC 60115-1 4.13
2.5(5ERER R AR A EE/RiK (NE/ME), 058,
2.5 times rated voltage or max. overload voltage
(current) whichever is Tower for 5s.

B A0R & W
Periodic Pulse
Overload Test

HARES
No mechanical damage
AR  (5.0%R+0.050Q)

HBATRAS
No mechanical damage
R<50 mQ (J&RK)
R<20 mQ (GAR)
R<10 mQ (F&R)

IEC 60115-1 4.39
25EEEEESRABATERE/EiR (WNR/ME), E1F/
#i25%b, 10000fE/EER.

2.5 times rated voltage or max. overload voltage
(current) whichever is lower for 1s ON/ 25s OFF,
10000 cycles.
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B 1 Characteristics

( # 5 Continue)

A RIAE

IEC 60115-1 4.24

Endurance at
Upper Temperature

AR (1 0%R+0.05Q)
2%, 5% 10%:
AR £ (2.0%R+0.050Q)

wARR RIS No mechanical damage| 40°C +2¢C, 93%+3%RH. 1000h , #FEEE (Eifk) o sTIEHER
Stﬁg,ﬁ%’dﬁ?e Nongech%m‘ﬂ%%] odaomﬁa(g)e RE100 mir (M) 4‘&% %igd\g;&iﬁigﬁ\ﬁlﬁ%ﬁﬁ si{\aﬁ'd voltage (current)
.0%R+0. » » g
ARsEL ) E(gg mg (Em) or limiting element voltage whichever is lower for
<20 mQ (F&R) 1.5h ON/0.5h OFF.
. ?WE?? ETEIEE IEC 60115-1 4.25.1
o0 mechanical damage ; ; IT
T0C T At s g No mechanical damage ;%}E;ﬁ‘%}l’lig[.}gﬂ,\ﬁﬁjﬁ‘!ﬂ(lﬁ)Eﬁmﬁﬁﬁ!ﬂ(m&d\{ﬁ)
Eniugg%ce AR + (1.0%R+0.05Q) R<100 mQ (J#) | 79¢ +21, 1000n, rated voltage (current) or
4 2%, 5%, 10%: R<40 mQ (GAR) 1imiting element voltage whichever is Tower for 1.5h
AR< = (2.0%R+0.050) R<20 mQ (F&R) ON/0.5h OFF.
" fﬂﬁ*ﬁ A RIB
FIREEREE 0 mec anical damage :
o 0.5% 1 No mechanical damage TEC 60115-1 4.25.3

R<100 mQ (J&R)
R<40 mQ (GFR)
R<20 mQ (F4R)

155C £2C,1000h

A BB
No mechanical damage

B RES

IEC 60115-1 4.36
-55C +5C, AWM, ﬁ%lﬁ(l}ﬁ)iﬁm#mﬂlm

oerai o ot Lo [0:5% 1 No mechanicalaenade | (mugevie) 45548, %A M15
Temoerature AR< = (1.0%R+0.05Q) R< 20 mQ (GE) -55C +5C, 1h without 1oad rated voltage(current)
P 2%, 5%, 10%: m %R or h‘miting element voltage whichever is lower for
AR *+ (2.0%R+0.050Q) R<10 mQ(FAR) | 45min, 15 min without load.
IEC 60115-1 4.6
WA _ AEEREL S EMEMIOV + IVEREE, RIFINE, REA
Insulation 1000MQ Min 1000MQ Min e WIAE.
Resistance Apply DC 100V + 15V between substrate and terminations
for 1 min, then check insulation resistance.
I&E‘%g}ﬁl;}%;ﬂﬂiﬁlﬂuw MEEENFREREXIBETR
by S i G
il 8 1 Noﬁ?e?k%{ﬁr?mor Ncﬁfe?kgdijfr?lor RN ZHBE, R560s - bs.

Voltage Proof £1ashover flashover Apply max. overload voltage of AC RMS at a rate of
approximately 100V/s between substrate and
terminations for 60s+bs.

ERRIES
it s R R No mechanical damage | LEC 60115-1 4.29
Component Solvent| No mechanical damage R<50 mQ (JER) FAE (IPA), 23C £5C, B0,
Resistance ARE £ (1.0%R+0.05Q) R<20 mQ (G4 Iso-propy1 alcohol (IPA), 23C £5C, 10h.

R<10 mQ (F&R)

B £% Packaging
BEHFXBMEF

Packaging see the appendix.
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Appendix

B EEEMR R~ Recommend Solder Pad Sire

® KFXEEEESE Chip fixed resistor o
B4 ounit: mm

R Type B C
01005 .60 .22
0201 .84 .38
0402 .45 .60
0603 .50 .95
0805 .25 .40
1206 .50 .75
1210 .60 .70
2010 .50 .70
2512 .80 .40

AW~ lolo|lo|lo
~N o el R o e
Wi FRlo|lo|lo|lo

o EEAEXMLKERESE Thick film chip network resistor

B{L unit: mm

BgE Type Q3

RCMTO4 . : : : /

RCMTO8

RCMLO8




I EEEE

W 2% Packaging
O KB Paper Taping

8 B F01005, 0201, 0402, RCMT04, RCMTO8 :
For 01005, 0201, 0402, RCMT04, RCMTO8 :

PO

Pl

S
]

o

TL 0402

01005 RCMTO4
RCMTO8

B4 unit: mm

0201

01005

0.45+0.02

0.25+0.02

8.00+0.02

3.50£0.05

1.75+0.05

0201

0.70+0.10

0.40£0.10

8.00£0.20

3.50+0.05

1.75+0.10

0402

1.20+0.10

0.70+0.10

8.00+0.20

3.50£0.05

1.75+0.10

RCMTO4

1.20£0.10

1.20£0.10

8.00+£0.20

3.50+0.05

1.75+0.10

RCMTO8

2.20£0.10

1.20£0.10

8.00£0.20

3.50+0.05

1.75£0.10

B4 unit: mm

01005

2.00£0.05

4.00£0.10

2.00£0.05

1.55+0.02

0.17+0.02

0.31£0.02

0201

2.00£0.05

4.00£0.10

2.00+0.05

1.50+0.10

0.28+0.04

0.42+0.05

0402

2.00£0.05

4.00£0.10

2.00£0.05

1.50£0.10

/

0.42+0.05

RCMTO4

2.00£0.10

4.00+0.10

2.00+0.05

1.50£0.10

/

0.42+0.05

RCMTO8

2.00£0.10

4.00+0.10

2.00+0.05

1.50+0.10

/

0.60£0.10

A F0603, 0805, 1206, 1210, RCML08:
For 0603, 0805, 1206, 1210, RCML08:

DDO

P
D N
P B

[

2
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BAL unit: mm

0603

1.85+0.10

1.10£0.10

8.00£0.20

3.50£0.05

1.75+0.10

0805

2.35+0.10

1.65+0.10

8.00+0.20

3.50+0.05

1.75+0.10

1206

3.50+0.20

1.90+0.20

8.00+0.20

3.50+0.05

1.75+0.10

1210

3.50+0.20

2.80£0.20

8.00+0.20

3.50£0.05

1.75£0.10

RCMLO8

3.50+0.20

1.90£0.20

8.00+0.20

3.50+0.05

1.75+0.10

B4 ounit: mm

0603

4.00+0.10

4.00£0.10

2.00+£0.05

1.50+0.10

0.60+0.10

0805

4.00+0.10

4.00+0.10

2.00+0.05

1.50£0.10

0.75+0.10

1206

4.00+0.10

4.00£0.10

2.00£0.05

1.50£0.10

0.75+0.10

1210

4.00+0.10

4.00£0.10

2.00£0.05

1.50£0.10

0.75+0.10

RCMLO8

4.00+£0.10

4.00+0.10

2.00+0.05

1.50+0.10

0.75+0.10

O BEEHEE Embossed Taping
EAF2010, 2512;
For 2010, 2512:

D DO
P s

B

P
o
—%L D

)
L

A

fan
P

-
R

|
3]
ad

\?
/

B unit: mm

5.45+0.10

2.77+0.10

12.00+0.10

5.50+0.10

1.75+0.10

0.24+0.05

6.73+0.10

3.40£0.10

12.00£0.10

5.50£0.10

1.75£0.10

0.24+0.05

B4 ounit: mm

4.00+0.10

4.00£0.10

2.00+0.05

1.50+0.10/-0

1.50£0.10

0.84+0.10

4.00+0.10

4.00£0.10

2.00+0.05

1.50+0.10/-0

1.50+0.10

0.81+0.10




I EEEE

© &8 Reel

01005, 0201
0402, 0603
0805, 1206
1210, RCMTO04
RCMT08, RCMLO8

4

178+2.0

\

9.5+1.0

12.5£1.5

13.0£0.5

B4 ounit: mm

21.0+£0.5

58.0+2.0

2010, 2512

178+2.0

13.0+£0.5

15.5+1.5

13.04£0.5

21.0+0.5

57.0+2.0

© %% E Packaging Quantity

#EE Type

0201, 0402
RCMTO04
RCMTO8

0603, 0805
1206, 1210
RCMLO8

01005
0201
0402

0603, 0805
1206
RCMTO04, RCMTO8
RCMLO8

2010

L §
Quantity(pcs)

10000

5000

<50000

<10000

B JEC E-24, E-96R I BHERBHRER

IEC E-24, E-96 Series Resistance Cross-reference List

© E-24 &7 E-24 series(x10"Q)

(BfI unit: 0.001Q, 0.010Q, 0.1Q, 10, 100, 100Q, 1kQ, 10kQ, 100kQ, 1MQ, 10MQ, 100MQ, 1000MQ)

1.0

1.5

2.2

3.3

4.7

1.1

1.6

2.4

3.6

8 |

132

1.8

257

3.9

5.6

1.3

2.0

3.0

4.3

6.2
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Appendix

@ E-96% % E-96 series (x10"Q)
(E{funit: 0.001Q, 0.01Q, 0.1Q, 1Q, 10Q, 100Q, 1KQ, 10kQ, 100kQ, 1MQ, 10MQ, 100MQ., 1000MQ)

.00 .33 .78 .37 .16 .22 .62
.02 .37 .82 .43 .24 .32 .76
.05 -40 .87 .49 .32 .42 -90
.07 .43 .91 «5b .40 .53 04
.10 47 .96 .61 .48 .64 .19
-13 .50 -00 .67 .57 .75 .34
.15 .54 .05 .74 .65 .87 .49
.18 .58 -10 .80 .74 .99 .65
.21 .62 .15 .87 .83 11 .81
.24 .65 .21 .94 .92 .23 -98
27 .69 .26 .01 .02 -36 .15
.30 .74 .32 .09 12 -49 .32

© E-96%7%06032U5% «FBARBHEBER) & (BEERBHER)
E-96 series(0603) «multiplied Cross—reference List)» And «Resistance Cross—-reference Listh

=1
(L]
o
|

-50
.68
-87
.06
.25
-45
.66
-87
.09
.31
.53
.76

e e e e e R N
el Ll Ll el el L e el Ll Ll e
AR LS R L AL L R e Ll Ll L
W (MR R RPN RN RMNRN
P W W W W W (W W (W
(S RS RIS LT 13 2 I S I R P P B
~SNN oo oy oy Oy OO O
O |O|w |w |00 |00 || 0| |~ |~

T Wmutiplied| x10° | x10° x10* | x10° x10* x10° x10° | x10’ x10"| x10?%| x10°
KT code A B C D E F G H X Y Z
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WSTR[ EAFE Chip Resistor Instructions for Use

OEFEREUTHHRRETER, METHRSZIME:

1, ZXREHNMKE, 8K, B K25 FRARNEAR.

2, ERHNERRBEBALRNY, NEREBSHMGER.
EERRENNS, AEAREMERE, GFAK WUAE &R S 4LH —SUE.
EERRETHENE#ENMAER.
EELRBOMG, BRE, SHMWSRYRMHEER.
ERMERRCZEMRESERNELTER.
1RERE A ARG RIS AR KRR RERER.

© Application of the products in a special environment can deteriorate product performance:

Use in various types of 1iquid, including water, oils, chemicals, and organic solvents.

Use outdoors where the products are exposed to direct sunlight, or in dusty places.

Use 1in places where the products are exposed to sea winds or corrosive gases, including C1,, H,S, NH;, SO,, and NO,.
Use 1in places where the products are exposed to static electricity or electromagnetic waves.

Use in proximity to heat-producing components, plastic cords, or other flammable items.

Use involving sealing or coating the products with resin or other coating materials.

Use involving unclean solder or use of water or water-soluble cleaning agents for cleaning after soldering.

O EREREITEEER

1, BERABAERFRERNINE, BRRAEHENREARGHTUETHESMENTREEEESEVE.
2, AMTEEERRE/ID, B REEH RS EEMIRE.

3 FRIRKRERN, KEARNBEESR.

4, BEHMEIRESC ~30C, HEREI%~70%.

@ Precautions on use of products

1, Avoid applying power exceeding normal rated power, exceeding the power rating under steady-state loading
condition may negatively affect product performance and reliability.

2. Be careful when pick up the products with tweezers. There may be a care that the overcoat and / or the body
can be chipped.

3, Soldering tip shall not touch the product when install product manually.

4, Storage conditions: T: 5C ~30C, RH: 30%~70%.

M /&# Soldering

O EBRERIEH A Recommended reflow profile @ HERSAY K & 12 #h &% Recommended wave solder profile

v ()
250 300

260C max

L

L=1

o
(]
o
(=}

[~]
(=1
(=]

| 150C-180TC: 230T-250T
| Te0s-120s | [Tawsebis |

Temperature
=t
w
o

Temperature
@
=]

=
p=3
(=]

amp up 3T/s (max) Ramp down 6C/s (max)

(=1
o

80C-130¢C:
40s-60s

(4]
(=]

Time(s) Time (s)

O EEHEFEE Recommended solder alloy: 96.55Sn/3.0Ag/0.




