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@Smart Electronics inc SM(1)-RD01-038
REV. DATE 2015.07.06

a8 N AL HEII(SMW)
REV. NO 5
SUPER MINI WIRE WOUND RESISTOR . s

1. 2 8% 2 SCOPE
2 JHSGANM HEGH0 IIEE, AAR R IIJI0 MRS = M2s DA e &8I (0lst “M&|”
2t )0l CHBH0E M E5HCH

This specification covers the wire wound resistors (hereinafter referred to resistors) for use in home appliance,

industrial electronic equipment.

2029 2/ 0| DEFINITION
M &I SUPER MINI WIRE WOUND RESISTOR
SRGI0 2582 S AMotD YA, U

EASE IF A

2.1 Qo —

X+J1& (Ceramic Rod) Off SHAHE
A2BAHEERZ 2AEE HEI|E LSt

o

]
o

oMol 24

o>

M
=

Al

Theses are resistors that wound with resistance wire on ceramic rod, coated with silicon, which is good thermal resistance,

humidity resistance, and insulation.
222 30 AIEE = 20 2= KSCIEC60115 (MAD1J18 DB MEI| =) ol HECH

The definition used un this specification follows KS C IEC 60115 electronic.

3. @ ¥ TYPE DESIGNATION

SH2EF, 33N g4, 38 HEX Y HEX AR et =0t G310t 201 & StCt.
The type designation is specified as the following form.
SMW 05 M4 R090 Al
e AN et S8 MEX MetXl o ELXt
Type Rated Power Shape Nominal Resistance Resistance Tolerance
3.1 5% TYPE
HetE HAlot= Jls= Gt 20
The part-symbol is represented in capital letters as shown below.
3.1.1 Super mini wire wound resistors : SMW
3.2 & 8 RATED POWER
FANHW)S UHEtH= ==Xt 2 A Otel eF 2Lt
The rated power us represented in numeral, as follow in table.
J|S Symbol & A M= Rated Power
02 2W
03 3w
05 5W
SMART Electronics Inc.
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REV. NO 5
SUPER MINI WIRE WOUND RESISTOR

PAGE 2/19

ot

3.3 &€& SHAPE
5 A

a2 Mg itsgd S TEEHES U= IS 2 M Ot oF &2 C

ot

The shapes appear manufactured shape and packaging, is represented as follow in table.

J| S Symbol & &F Shape
A0 Bulk Type
T- Axial Taping Type
RO Radial Forming Taping Type
Ml M Forming Taping Type
M4 M Punching Type
3.4 & M & Xl NOMINAL RESISTANCE

1

3002 =Xtk 10HS] & CH2AHE ALE G0 4Xtel 2 LIEHHACE
280l ?IXIctEs R0 M, K, R & H2 X2 CHAIGHH 22 Q22 LIEFHCE
The nominal resistance is in three numbers and one capital letter.
The decimal point is represented capital letters R instead of Q
EX)R100=0.1Q2 1R00=1Q 10R0=10Q
3.5 M& Xl ol 8 2 Xt RESISTANCE TOLERANCE
GIELXE HAlotE Jls= OteH et 20

Single letter in according with the follow table shall identify the resistance tolerance.

J|S Symbol X &t Xl 51 & 2 Xt Resistance Tolerance (%)
G +2
J +5

RDO01-01-FORM1 SMART Electronics Inc.
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REV.NO 5
SUPER MINI WIRE WOUND RESISTOR AT 3/19
4. 82 RATED POWER
£ 4 Characteristics 712 Specification
AME 2% 82| Range of using temp (C) -40 ~+155
Hg2% £4 TCR (PPM/T) +400
& A F=2 2% Ambient temperature (C) 70
= LHA 2F MEtx| <
Division Dielectric Withstanding Voltage (V) Resistance Range (Q)
2W 500 0.05~10
3w 500 0.04 ~ 10
SW 500 0.02~10
4.1 28 POWER RATING
FAMNE2EHE FA2EET0CHAM HEL0HA 20X = 8 XX E Lot B3R FALEEEH= <
SotdE2[Og1]) B 20l ZL2H0 Qs FolES SotatsS I MH2 2 L

The rated power shall be the maximum power applicable continuous operation at an ambient temperature of 70 C.
The rated power for continuous operation or test at an ambient temperature of more than 70 C shall be determined by
multiplying value of the road factor as per power reduction curve and the rated power.
[1&1] & & =& Reduction Curve

25tg 100

Load 20 \\
Factor :

o 60 : \
(%) :

H ~
. ~
40 : RN
H h ~
~
20 S
¥ ~
~
0 M ~ \.
40 0 40 " 80 120 160 200 240 530
70 155 275
2| 2% Ambient Temperature( C)

42 A XN RATED VOLTAGE

-/ =
HAXGS HAMAN WSS MR T DR (MBFD4 A5K) HMAS 25D O

010

A0 2/ 54 &L
Rated voltage is defined as AC, DC voltage to Rated Power and calculated as below.
E : 8 3 & 2 Rated Voltage (Vrms or Vdc)
E= \J? P : &8 A M Rated Wattage (W)

-

R: 32 X & Xl Nominal Resistance ()

RDO01-01-FORM1
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= = = = REV. DATE 2015.07.06
28 N ALE NSII(SMW) — -

SUPER MINI WIRE WOUND RESISTOR S AET 4/19

5. 45 £ A& 2 ¥ EFFICIENCY AND TEST METHOD
5.1 A& &8 TEST METHOD
B2 KS CIEC60115(& X112 DE NI A8 2 )0l 28t

1

KS CIEC 60115(The test method for electromagnetic fixed resistors) is applied for test.
5.2 & = EFFICIENCY

ds2 H10 20

Al A
s = =AM ZE 2 oI Test Method
Characteristics Test Condition Specification KS CIEC
60115
1 ISEEIPN ISEEONI=EE =10 1D M et AN U2 SIEXNHHROILHE 4.5
DC Resistance Resistance Range Max. Test Voltage . Section
Q) (V) Within the regulated tolerance.
~10 0.1
2 HAXNE DHAIE F £ £ 2 Test method : 10GQ 0| & 2. 4.6
Insulation =% VBLOCKH Over 10GQ Section
Resistance Metallic “V” block method
2)& & Voltage : 500V(DC)
3)AlZt Time : 1min
3 LH& & DAIE 2 £ A Test method : nHelz . def A& HA0 S92 4.7
Dielectric 2= VBLOCKE Ol&H0l 8l . Section
Withstanding Metallic “V” block method )M EX Hetef
Voltage 2)& & Voltage : 500V(DC) +(0.1%+0.1Q)0| LH A.
3)Al 2t Time : 1min Resistance range must be within max
+(0.1% + 0.1Q)with no evidence of
flashover, arcing, mechanical damage
or insulation break down.

RDO01-01-FORM1 SMART Electronics Inc.
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REV.NO 5
SUPER MINI WIRE WOUND RESISTOR [ piop o
ANELE
s s = A2 3 Test Method
Characteristics Test Condition Specification KS CIEC
60115
4 Me2EE4d | DAIE 25 & A Test temperature +400 PPM/C O LHE! 2. 4.8
T.C.R t,:25C/t,:125TC Within +400 PPM/C Section
(PPM/C) HNE 2% A= T.CR(PPM/T)
R, - R
= ———— X 10°
Ri(t - t))
RJIE25 t,0l CHE HE X
Resistance value at reference
temperature(tl)
R, DI ZESE 0 (&t K & X
Resistance value at reference
temperature(t,)
5 SHAIZEEESH | DS H A XSO 108 210t nHelz . def, A& A0t S92 4.13
Short Time I HRot dYS = Aot &R Ol &0l 2= . Section
Over Load ZCH 2ot M2 010}, 2)EAN BHS0| Jis & 4.
2)Al 2t Time : Ssec HME X B
Permanent resistance change after the +(2% +0.05Q)0| LH & .
application of a potential of 10 times. Resistance range must be within max.
Rated Power or the Max. overload voltage * (2% + 0.05Q)with no evidence of
respectively specified in the above list, flashover, arcing, mechanical damage
Whichever less for 5 second. or insulation break down.

RDO01-01-FORM1
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Zag N HdE NSII(SMW)

REV.NO 5
SUPER MINI WIRE WOUND RESISTOR [ piop —
AE &
N 2 == S A Test Method
© Characteristics Test Condition Specification KS CIEC
60115
PN g 1) & A & Strength clEMS Z2HE EHS0| MK 4.16.2
. ore .
Terminal o| Xt 24 = K. Section
! - With no snap and loose wire.
Strength wi (Dc(> : Strength p w
ire ®(mm
N(kg.f)
035<d<0.5 5(0.51)
0.5<d=<0.38 10(1.02)
@ = X Al2t Time : 10 £ 1sec
)28 L& Twist Test clEHS BAHE EHS0I MIIKX 4.16.3
o| Xt 24 @S Section
oA ] With no snap and loose wire.
Wire ®(mm) Strength
ire ®(mm
N(kg.f)
035<d=<0.5 2.5(0.255)
0.5<d<0.8 5(0.51)
@IS &S 900
Left 90° and Light 90°
@ = == Times : 2 Times
QL Hit= MZotA 23S
Except forming terminal.
7 EONI= R Hhggx et Heg =23, S EHEE S 4.17
Solder Ability Solder bath temperature : 235 + 5T Ol Z&0l A2 S, O Z ot ) ZEX Section
B X Al 2+ Ol A==z 9H U= A.
Dipping time : 5 + 0.5sec No evidence of pin hole, none covered
3H)E X 20| surface.
Dipping length : 2 £ 0.5mm
4FLUX : 2F ) EtHS M 2552
Rosin Ethanol solution (25wt%)

SMART Electronics Inc.
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Temperature
Cycle

Low temp test: -55 £ 3T
NN AER2E

High temp test: 155 + 2T
2L 1 MOIZ 7AAIZ

Temp 1 cycle holding time

No Section Time
1 Low Temp 30 min
2 Room Temp 2 ~3 min
3 High Temp 30 min
4 Room Temp 2 ~3 min

3:__{ g J_)_ cx:;l a‘l & gd I‘I g_ j | (SMW) REV. DATE 2015.07.06
REV. NO 5
SUPER MINI WIRE WOUND RESISTOR [ —
ANELE
s == = Zn 2 73 Test Method
Characteristics Test Condition Specification KS CIEC
60115
8 =g d Hedxt 2% nHel2 . @& 0laol gls A 4.18
Resistance Solder bath temperature : 260 + 5C MK Bt Section
Against B X Al2H +(2%+0.05Q)0/ L A,
Soldering Test Dipping time : 10 = 1sec Within £ (2% + 0.05Q) with no
3)& Xl 2 0l Dipping length : evidence of mechanical damage.
el Ed SAHZ20M 2 ~2.5mmtK]
2 ~2.5mm from terminal edge.
4FLUX : 20 E= SH 255 %
Rosin Ethanol solution (25wt%)
55X F 1AM E= S HEW EEE
MK & 200 X = SHe A,
After a solder dip, measure resistance
value after leaving at room temperature
more than 1 hour.
9 2T M0I2 DM AE2E HelZ . 848 0la0] 8l A. 4.19
DEAN:B=01IJtsE A Section

DMK Mt
+(1%+0.05Q)0I L A.
No deterioration of protective coating
and markings.
Within £ (1% + 0.05Q).

MOl 2 == Cycle Times : 5 Cycle

RDO01-01-FORM1

SMART Electronics Inc.



@ Smart Electronics inc

SM(1)-RD01-038

RDO01-01-FORM1

_7|:__J|\_ g J_)_ cx:;' a‘l & Z" I‘I g_ j | (SMW) REV. DATE 2015.07.06
REV.NO 5
SUPER MINI WIRE WOUND RESISTOR [ piop e
ANELE
s = = A2 3 Test Method
Characteristics Test Condition Specification KS CIEC
60115
10 &= )& &2 &5F Vibration Dol JIHAE &40| 8l A. 4.22
Vibration @ &l = =1t == Vibration Frequency : DM X HeE Section
10-500HZ +(2% +0.05Q)0I LH & 2.
@ & &= Amplitude : 1.5mm Resistance range must be within
@4 2 Al2F Time : 1min (10-500-10HZ) [ *(2%+0.050) with no evidence of
2)ZISEEr QU A2 mechanical damage.
Vibration direction & Time :
XY, 25 LEZ 2A2AI 2N F
6AI2F A Al & SF B
With X, Y, Z direction, each 2 hours
total 6 hours.
11 LH= S5t 2% Temp:40 £ 2T Hel2 . S#XHS0la0 SHE A. 4.24
Load Life in 2)&HH & & Relative humidity : 90 ~95% | 2)M & X| HEH 2t Section
Moisture 3)MOI 2 &2 Cycle condition : +(3%+0.1Q)0I LH & 2.
Within * (3% + 0.1Q2) with no
— 1.5Hr ON evidence of mechanical damage.
0.5 Hr OFF
HHEY  ZAXNFT MY
Voltage : Rated DC Voltage
(F D AIEHE 02 2Tt
Prohibit over Rated voltage)
5)Al 2t Time : 1,000 + 48
- 0 hours
12 ZAL6t NE% Temp:70 £ 2T nHel2t: s 0l&0l 8lE A. 4.25
Load life in 2)M Ol 2 21 Cycle condition PAYSEE N IR = Section
Ambient +(3%+0.1Q)0/LHL A,
Temperature — 1 1.5HrON Within + (3% + 0.1Q) with no
0.5 Hr OFF evidence of mechanical damage.
Y FHAF Y
Voltage : Rated DC voltage
(2D ASFEY A2 £}
Prohibit over Rated voltage)
4) A2t Time : 1,000 + 48
- 0 hours
SMART Electronics Inc.
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SM(1
REV. DATE

REV. NO
PAGE

A2

A Test Method

Specification KS CIEC
60115

4.29

Section

H=2 A
HA =
.

0l
5t

NE HLASE HEI(SMW)

@ Smart Electronics inc
=S
X K H
=0l 0ts¥

Test Condition

& & A 2F Hel2t:
Dipping 2)HEAl:
No deterioration of protective coating

Time (min)

SUPER MINI WIRE WOUND RESISTOR
S
Characteristics
27 %SHIISE =PSRN P
olvent
Solvent Temp (T)
and marking.
1 £05
Min

olaZzd
2dI=
23+5°TC
I[sopropyl
Alcohol
Bl 0

D5Z 0l & A=
5 minutes above construction
DEXNHE=8INZE 2XE

13 LHE XM
Resistance

Against

Solvent

3
nElg=E
Customer

requested

Specification

Brush by absorbent cotton
3)2 & Pressure: 5 + 0.5N
100nH Ol i Within 100nH

4H1=2t 23 B HIEZ 53]
2 times in 1 sec and 5 cycle

Test Condition
10

ISIg==]
=

HE 1V
Voltage : 1V

Frequency : 100KHz
6

No ..
Characteristics
Inductance

2)Z=10t4 : 100KHz

14

5.3 Wire Wound Resistor Inductance DATA
2

1
SMART Electronics Inc

ITEM

SMW 05 M4 R090 J
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=28 N AHE H&I|(SMW) —— -
SUPER MINI WIRE WOUND RESISTOR [ ice T 00
6. 202 2, 8ol X2 A
EXTERNALAPPEARANCE, STRUCTURE, SHAPE & DIMENSION
6.1 2|2 APPEARANCE : =2 2 &0t & X8t 01 40| 81= A. Seeing appearance, there must be no matter.
6.2 &4 Y X SHAPE & DIMENSION
1) & & Bulk Type
Qg X| = Dimension (mm)
Division L ®D I ®d
2W 85+ 1.0 32+0.5 26.0 £ 3.0 0.7 = 0.02
3w 11.0 £ 1.0 4.0 £ 0.5 28.0 + 3.0 0.8 = 0.02
5W 150 £ 1.0 5.8+£05 28.0 + 3.0 0.8 £ 0.02

RDO01-01-FORM1
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= = = = REV. DATE 2015.07.06
ZAE DH ALE HEI(SMW) — > :
SUPER MINI WIRE WOUND RESISTOR [ pice T 115
2) Taping Type
25Mox 0.SMox L 611
—it—s — | P — -
< (Nmb
; f v
Ocly ]]D"ﬁ‘?‘ ]
;
* 1.2Mo x
3
0.8Mg
2= Xl == Dimension (mm) 5 AL
Division L oD @d P Y% [L1-L2] Type
52.0+2.0
2W 85+ 1.0 32105 0.7 £ 0.02 50 %05 10 1.OMAX T1
3w 110+ 1.0 | 40+ 05 0.8 £ 0.02 50£0.5 63.0 £ 2.0 1.5MAX T3
SW 150 £ 1.0 | 58+ 05 0.8 + 0.02 10.0 £ 0.5 63.0 £ 2.0 1.5SMAX T4
SMART Electronics Inc.
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X AH

= O

NEALE M I(SMW)
SUPER MINI WIRE WOUND RESISTOR

REV. DATE 2015.07.06
REV. NO 5
PAGE 12/19

3) Radial Forming Taping Type

- B - B FL,‘
, (1 ]
<C
X 25 Plyg —
[ T
L o
| I T
SN A
., [ N a5 e Py Py P Y A ) ¥ L
= A =4 A~ A (4 A (4
/ % /
1 ]
cl PO F
Requirement
Description Symbol Unit
SMW 2W RO
Feed hole pitch P, 125 £ 1.0 mm
Lead wire diameter D 0.7 £ 0.02 mm
Pitch of components P 127 £ 1.0 mm
Body length 85+ 1.0 mm
Body diameter B 32+ 05 mm
Hole down tape width W, 6.0 £ 0.5 mm
Tape width W, 17.82 £ 0.5 mm
Length of snipped lead L MAX 10.0 mm
Feed hole diameter D, 385+ 03 mm
Lead to lead distance F 5005 mm
Feed hole center to a near lead wire at down tape P, 385+ 0.5 mm
Feed hole center to pitch hole center P, 635 = 1.0 mm
Lead wire clinch height H, 16.0 = 0.5 mm
Component height H, MAX 32.0 mm

RDO01-01-FORM1
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= = = = REV. DATE 2015.07.06
=28 N AHE H&I|(SMW) —— -
SUPER MINI WIRE WOUND RESISTOR ™ ice T 500
4) M Forming Taping Type P
ah
1— 53 T
: - = '\’ c\@: \)
: T S
l ] E i|‘l‘\ F;/f
| 1
e
1 3 -
= 0.14£002
. f -
2 = |
' | | R B A B t
> ¥ QQ\ Dy e
00 =
&
PO
Symbol Parameter 2W SW Unit
®D £ 0.5 Body diameter 32 5.8 mm
Lx1.0 Body length 8.5 15.0 mm
L/'W £ 0.02 Lead wire diameter 0.7 0.8 mm
Lead wire edge to Lead wire edge
B distance Max 13.0 Max 20.0 mm
P+1.0 Pitch of components 25.4 25.4 mm
PO + 0.3 Feeding hole pitch 12.7 12.7 mm
P1 + 0.5 Lead to lead distance 5.0 5.0 mm
P2+ 04 Feeding hole center lead 3.85 3.85 mm
W+ 05 Tape width 18.0 18.0 mm
W0 £ 0.5 Hole position 9.0 9.0 mm
Wi Hole down tape width Max 5.0 Max 5.0 mm
w2 Hole down tape position Max 1.5 Max 1.5 mm
H=x1.0 Lead wire clinch height 16.0 16.0 mm
HO £+ 0.5 Lead wire height 7.0 7.0 mm
H1 + 0.5 Components height 9.0 9.0 mm
DO + 0.2 Feeding hole diameter 4.0 4.0 mm
Ah £ 25 Components alignment 0 0 Deg.
t+ 0.5 Total tape thickness 0.35 0.35 mm

RDO01-01-FORM1
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Ay N AL HEI(SMW) — -
SUPER MINI WIRE WOUND RESISTOR [ icr e
5) M Punching Type
i o
|z
e ]
as Punching Xl #= Dimension (mm)
Division Type L ®D F+ 1.0 H+ 05
SW M4 150 £ 1.0 58 £05 22.5 3.5

RDO01-01-FORM1
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a8 N AL HEII(SMW)
REV. NO 5
SUPER MINI WIRE WOUND RESISTOR ™ pice T o

6.3 1 &= CONFIGURATION
4
(Winding line)

6
NO =Y Item A = Component
1 CERAMIC ROD Al 0;, SiO,
2 CAP Fe Cap (Cu, Sn Plating)
3 LEAD WIRE Cu (Sn Plating)
4 R-WIRE CNW 15, NCHW 1S
5 COATING MATERIAL alel2H & 2 Silicon Paint
6 MARKING (COLOR INK) Marking Ink

6.4 & Al MARKING
1) M S0l CH&t E Al Marking of product : Color Coding

(1) SMW

% \ =2MO2 SMW KIE EA
Black Band, This means “SMW product”

SEMEX ISESIPNIS E= PN,

Nominal Resistance Resistance Tolerance

2) 2| & 44 Body coating color : & = 4% Pink Color

RDO01-01-FORM1 SMART Electronics Inc.
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7. ZZ& 7123 PACKING STANDARD
7.1 BOX =% BOX DIAGRAM

INNER BOX QUT BOX
X 24 & e =y Xl == Dimension (mm)
Rated Power Division L+ 10 W+ 5 H+5
2W T- type inner box 255 75 107
3W, 5W T- type inner box 255 85 105
2W RO type inner box 327 50 132
2W, 5W M1 type inner box 316 50 172
2W, 3W, 5W T- type out box 415 260 245
2W RO type out box 353 267 185
2W, 5W MI type out box 365 335 285
5W M4 type inner box 353 267 305

RDO01-01-FORM1 SMART Electronics Inc.
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27:__)'\_ g J_)_ g a"l & §>:I I_I @_D | (SMW) REV. DATE 2015.07.06
REV. NO 5

SUPER MINI WIRE WOUND RESISTOR PAGE 17/19

7.2 HEZE Y AT A HI| INNER BOX & OUT BOX MARKING

1) Label
Cone e W — T

= : 13 A Azt
ﬁli;i?fiit No. SMW 5w M4 0.09Q J parCodes (jiugto/r\neial’rtag(l)\lo (;uantity

601 -41225 7
20150706 M Z= Y & 2 Produce data
(00000)

LRI DN,
. Output ID No.
Bar Code : Lot No. M‘ [Mium U ecLomL Inc. @

*OLOIES Ol (et € 2= HEE == UL

Some logos are subject to omission depending on rated current.

2) = I & Inner box

ch ! Label

A S E H 2 &2 2 [dentification Tag Attachment Parts

@rt SMART Electronics Inc.
http://www.smart-ele.co.kr
TEL : 82-52-254-0550
FAX : 82-52-254-0560

Certificated
SO 9001

I1SO 14001 RoHS HF
ISO/TS 16949

Enlargement

MADE IN KOREA

F2

Written Handling and Storage Methods

RDO01-01-FORM1 SMART Electronics Inc.
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4) L Z0fl CH 8 E Al Marking of packaging
(1) @ Y Model name
QOQHNzE=EE g . HNxE E gs 2 == A= LOTNO.
Manufacture data : Manufacture year and month, the LOT NO which is the possibility of knowing a work.
G) MZEXH: MIEXE & == U= &3,
Manufacture name : The goods which is the possibility of knowing the manufacture person.
(4) ==& Quantity
(5) PART NO
(6) Label
5) & &HX] The place of origin : 8t= AOLE M XHE) S A& & SMART Ulsan factory of KOREA.
7.3 ZE MBS =& QUANTITY OF THE PACKING PRODUCT

SRR £TE 2
Rated Power Type Inner Box Packing Out Box Packing
T1 2,000 20,000
2W RO 1,500 15,000
Ml 1,000 10,000
3W T3 1,500 12,000
T4 750 6,000
3W
Ml 400 4,000
SW M4 400 4,000

RDO01-01-FORM1 SMART Electronics Inc.
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8. &2 At DELIVERY STANDARD

8.1 A0l AFZXSQIE & SAMPLES ME& = 2t BAS &

el= F S8t

After submitting approval sheet and sample in advance, wd must obtain the approval of related department.

82 SCE 2T ME, MEEY, 27X, SPECS2 HB A0l US Al A& T S22 L SAMPLES M &6t

[ W

28 2A2 T sels F St

After approval, if material, manufacture proceeds, structure, specification and etc. are changed, In advance, re-approval

sheet and sample must be submitted and the re-approval of related Department must be obtained.
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When quality problem happens for delivery trouble, we take the responsibility.
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We will take charge of the industrial property trouble.
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Not to have products damage and mechanical trouble by delivery of unit box, each unit box must be packed according to

the approval sheet.
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LOT NO, type, P/N, quantity, manufacturer of unit box should be indicated easily.
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Exam record of each LOT must be submitted to quality management department whenever client wants.
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