MFER SRR EESHEES

High Power Thick Film Chip Fixed Resistor
M 5B Features

R EREL W
High power up to 1.5W

BRAETCRE + 75ppm/ C y.
Lowest TCR fromz 75ppm/C 3 % :
BT ER AR A EE 23 oy

Current detecting resistors for power supply, motor circuits, etc
HFAROHSEESER
Compliant with RoHS directive

W FERA4EE, Application
FIMER. SERHFENRERAE. EEAHE. BRERE. £E:R, KES|IEEHE FEARGE.

Switching Power Supply. Over Current Protection in Audio Application. Voltage Regulation
Module (VRM). DC-DC Converter. Charger. Automotive Engine Control. Portable Devices etc.

B &% Type Designation

Rl T.C.R =frwem

Code|(ppm/C) frg R :

mﬁiiéﬂﬁmﬂm X | £75 Y 1dg11gt11? 4 Tolerance P"g‘é;?;“g
lﬁﬁ +100 ﬁillExumNe:

H'ighk Power lfgazi%om 1%

Thick Film -

Chip Fixed +200 1R0 =1.0Q

Resistor +250 {Eaggﬂom

(E-96)
+300 RA7=470mQ
R05=50mQ
+500 R047=47mQ

B #&# Construction

@ PgEEM Ceramic Substrate
@ I W4E Bottom Electrode

® EEHE Top Electrode

@ MEEME Resistor Layer

® —Y4RE Primary Overcoat
® —YctRi Secondary Overcoat
@ 3%MHE Edge Electrode

® PRIEHE Barrier Layer

@ SMEREHE External Electrode




I B &S

B HER~F Dimensions

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 1.25+0.15 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
1210 3.20+0.20 2.50+0.20 0.55+0.10 0.50+0.20 0.50+0.20
2010 5.00+0.20 2.50+0.20 0.55+0.10 0.60+0.20 0.60+0.20
2512 6.40+0.20 3.2040.20 0.55+0.10 0.60+0.20 0.60+0.20

B &7 TMEM4A Derating Curve
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BEATESR
Percent Rated Load 50

Range:

\ -55C -125C

0—?5 -50 -25 0 25 50 75 100 125 155
IBEERE Ambient temperature (C)

iE: HREERORIEERIET0CE, HEERT @R F) %0k i T,
Ngte: 1F;cgr- resistors operated in ambient over 70C,rated Tload (rated power) shall be derated in accordance with the
above tigure.

B %EE{E Ratings

25

0603 1/8, 1/5

0805 1/4

1206 1/2

1210 1/2

2010 1

2512

i*Note:
1, REBERRTAENME.
Voltage of DC or AC RMS value.
2, E=VPXRELICHHEIR BB M & AEME.
E=vPXRor Limiting element voltage whichever is Tower.
E: #AE®EE Rated voltage (V)
P: #EINE Rated power (W)
R: #EFBPA{A Normal resistance (Q)




NFER 2R~ T\ EESHES

High Power Thick Film Chip Fixed Resistor

B #EEE Ratings

0.0220Q <R<0.1Q +500 +500 +500 +500

0.10 +300 +300 +300 +500

0.10 <R<0.4Q +200 +200 +200 £500

0.40Q <R<1Q +100 +100 +100 +500

T 10 <R<10Q +250 +250 +250 +250
10Q <R<1IMO £100 +100 +100 +100

1MQ <R<10MQ 250 +250 +250 +250

10MQ <R<22MQ +500 +500 £500 £500

0.01Q <R<0.10 +500 +500 +500 £500

0.1Q <R<0.3Q +300 +300 £300 £500

0.30Q <R<0.5Q +100 +100 +100 +500

0805 0.5Q <R<1Q +75 +75 +75 +500
1206 10 <R<10Q +250 250 +250 £250
10Q <R<1MQ +100 +100 +100 +100

1MQ <R<10MQ +250 +250 +250 +250

10MQ <R<22MQ +500 +500 £500 +500

0.01Q <R<0.10Q £500 £500 +500 +500

0.10 <R<0.20 £200 +200 +200 +500

0.20Q <R<0.5Q £100 +100 +100 +500

1210 0.50Q <R<1Q +75 +75 +75 +500
2010 10 <R<100 £250 £250 £250 £250
10Q <R<1IMQ +100 +100 +100 +100

1MQ <R<10MQ +250 +250 +250 +250

10MQ <R<22MQ +500 +500 £500 +500

0.0047Q <R<0.1Q +500 +500 +500 +500

2512 0.10 <R<0.2Q +200 +200 +200 +500
0.2Q <R<0.50Q +100 +100 +100 £500

0.5Q <R<1Q +75 +75 +75 +500




I &S

M 4514 Characteristics

AR
Solderability

AR > 95%
95% Cover Min

IEC 60115-1 4.17
245C +5CERM, RiFIs+0.3s.
Lead-free solder bath at 2457 +57C for 3s5+0.3s.

it iR R
Resistance to
Soldering Heat

AT RS
No mechanical damage
AR< £ (1.0%R+0.052)

IEC 60115-1 4.18
270C +5CERl, RiFl0s+1s.
Lead-free solder bath at 270C +5C for 10s+1s.

1R W h SR
Substrate
Bending Test

AT R
No mechanical damage
AR £ (1.0%R+0.050Q)

IEC 60115-1 4.33

% fh B5 Mg (Bending distance):

0603, 0805:5mm; 1206, 1210: 4mm; 2010, 2512: 2mm
¥ (Duration): 60s+5s.

o hE R
Shear Test

SMRmT RS
No mechanical damage

IEC 60115-1 4.32

#EMA (Applying force): 0603: 5N; 0805: 9N; 1206, 1210: 25N; 2010,
2512: 45N.

EFEFEE (Duration): 10s+1s.

REEERY
T.C.R

EHREERN
Within specified T.C.R

IEC 60115-1 4.8
+20°C/-551C/+20°C/+125C [+20C

BRI
Rapid Change of
Temperature

EA R
No mechanical damage
1% AR< +(1.0%R+0.05Q)

2%, 3% 5%
AR £ (2.0%R+0.05Q)

IEC 60115-1 4.19

0603, 0805, 1206, 1210, 2010, 2512: -55C (304y4) ~ &8 (55 &) ~125¢C
(304r5), 300{ATESR

0603, 0805, 1206, 1210, 2010. 2512: -55°C (30min) ~normal temperature
(5min) ~125C (30min) , 300 cycles

ERMEEN
Short Time
Overload

WA RS
No mechanical damage
AR< + (2.0%R+0.05Q)

IEC 60115-1 4.13
2. 55 R W B B A A TR (/M) , #4858,
2.5 times rated voltage or max. overload voltage whichever is Tower for 5s.

7 038 7 W,
Periodic Pulse
Overload Test

WA RS
No mechanical damage
AR< + (5.0%R+0.059)

IEC 60115-1 4.39

2. 565 W E iR A TR (g ME) , SB1F/Mf25%), 10000MEiEER.

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

AR
Damp Heat
Steady State

T R
No mechanical damage
ARK % (3.0%R+0.052)

IEC 60115-1 4.24

40°C £2°C, 93%+3%RH, 1000h , #iEREs TR RE (BE/VE), &

1. 5B/ M0 . 5/ B

40C £2C, 93%+3%RH, 1000h, rated voltage or Timiting element voltage which
ever is Tower for 1.5h ON/0.5h OFF

J0CH At
Endurance
at 70C

EA RN
No mechanical damage
1% AR< +(1.0%R+0.050Q)

2%, 3%, 5%:
AR< £ (2.0%R+0.050Q)

IEC 60115-1 4.25.1

Eﬂsﬂltﬁ?t, 1000/06, 7 T MBS 7T 445 PR TR I (BUL /M) , 381, 5/ /M
BN,

Joc £2¢C, 1000h, rated voltage or 1imiting element voltage whichever is

Tower for 1.5h ON/0.5h OFF,

LIREERRER A
Endurance at Upper
Category Temperature

mAURMAM
No mechanical damage
1% AR< x(l.ogmo.usm

2%, 3%, 5%
AR< £ (2.0%R+0.05Q)

IEC 60115-1 4.25.3
0603, 0805, 1206, 1210, 2010, 2512: 125C +27C, 1000h

ERAW
Operation at
LowTemperature

EF RN
No mechanical damage
1% AR< % (1.0%R+0.05Q)

2%, 3%, 5%:
AR< £ (2.0%R+0.050)

IEC 60115-1 4.36

;5%31515?:, FWAMUNE, FEREDTHEREE (BUB/ME) 45588, &
=55C t5'C: 1h without load, rated voltage or Timiting element voltage
whichever is Tower for 45min, 15min without Toad.

g L
Insulation
Resistance

1000MQ Min

IEC 60115-1 4.6

EWEREFMAEMLIOV £ I5VERTE, FRilod, ASAESERME.

Apply DC 100V +15V between substrate and terminations for 1min, then check
insulation resistance.

it
Voltage Proof

SR Bl eI
No breakdown or
flashover

IEC 60115-1 4.7
ﬁlﬁ%ﬁ!bmléU.:kﬂlﬂDFIsMﬂ!ﬁmﬁHﬁElxﬂlﬁlxmSE&I

, s+5s.
Apply max. overload voltage of AC RMS at a rate of approximately 100V/s
between substrate and terminations for 60s+5s.

[
Component
Solvent Resistance

fET IR
No mechanical damage
AR = (1.0%R+0.059)

IEC 60115-1 4.29
BAEM (IPA), 23C £5C, BI0/IE.
Iso-propyl alcohol (IPA) , 23C £5C, 10h.

B € #% Packaging
8% AXRMF Packaging see the appendix.

....31_.
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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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Appendix

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.




