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POWER TYPE

RSU SR ERH S
METAL OXIDE FILM RESISTOR (Standard Type)
RSS I INIE AL R R EE R 2%
METAL OXIDE FILM RESISTOR (Small Type)
RSP /NS LS EEER 28
METAL OXIDE FILM RESISTOR (Super Small Type)
%5 E Construction
- L1
i, 20 90
i o0
I = -
- dis | W f
¢
#RALE A (Coating Color) : 1 | 74 |Lead wire 5 | 2% 7 | Conductive film
& % i (Standard Type)ik £ (Gray ) 2 | & #E |Ceramic base = — |Marking or
1 ; 3 | # 1§ |Cap color code
/N B 5 (Small Type)fi4l & (Pink)
4 | )4 |Helical cutting groove | 7 | 444%3%3 | Insulation coat
/N (Super Small Type)#r4l e (Pink)
5% (Marking ) W4 R~ Dimensions
1 #E (Cloor Code )(1/4W ~ S1/2W) Rated Dimensions (mm) Weight (g)
Power (W) (1000pcs)
X F (Alphanumeric) (1/2W~S5W) L L1 Max. D od ¢
1/4,S1/2,P1 | 6.0+£0.5 7 2.4+0.3 0.6+0.05 2812 210
W51 Feature 12,81P2 | 9205 | 11 | 3.0205 |P20720.05] 5543 285
O {HHAPAMEZR - BRRELAE % L 2R (UL94 V-0) 1,82,P3 1241 15 4.0£0.5 728
Flameproof and insulating coating designed to assure 2,S3,P5 1621 18 55+0.5 | 0.8+0.05 38+3 1380
safe usage by special non-flammable silicon-base. 3,85 2541 28 8.5+0.5 3768
(Equivalent to UL94 V-0) -
WESR4ERE Type composition
© /NELRE =2 SRS
5] Example
Small size are good for high density application.
RS U 14 J R100 A520 NH
O ={EfEE . . .
. o e e HEDIH sEE | EEEQ) | SR | W
High reliability. Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
© Tt E M, R DR AR U: Standard 14:1/4W F+1% | R100=0.1 |Seetable| g4
High thermal stability and low surface temperature rise. S: Small 12:1/2W G+2% 1R00=1 below |Heat plated
O EMFEECEE RoHS ik P:Super small 01:1W J+5% 10R0=10
Products is compliance the EU-RoHS request. 02:2W 1000=100
03:3W 1001=1K
W25 %#% Reference standards 05:5W 1002=10K
JIS C 5201-1 1003=100K
%5 Ratings
Rated [H{H#EE Resistance Range (Q) 7 5 FE AR Max. i;%@%iii]ﬁajd fi{ &% Dielectric SERE 12 Taping/Ammo,Forming/Bulk pack (pcs)
P W . . .. .
ower (W) e 19 (£96)|G22% (E24)|s25% (E24)| WOrking Voltage Voltage | 'Vithstanding Voltage|  T.C.R- 1 gy | aga [ A73 | FT | YT | L
1/4,81/2,P1 0.1 ~ 910K 0 2500 — — |2000f — [2500
250V 500V 250V F£1%:
1/2,81,P2 | 0.1 ~ 33K 0.1 ~ 470K +100ppm/°C|2000| — — /200020002500
o/
1,82,P3 0.1 ~ 33K 0.1 ~ 750K GiZA)'D 1000 1000| — |[1000{1000(1000
350V 700V 350V +200ppm/°C
2,83,P5 0.1 ~ 33K 0.1 ~ 330K J+5%: 500 | 500 | 500 | — ([1000(1000
+350ppm/°C
3,85 0.1 ~ 33K 0.1 ~ 100K 500V 1000V 500V — — — — — | 200




BB ™5

WZEE R %48 Derating curve

WREEE BT

£l Example Surface Temperature Rise Vs. Loaded Power
250
e 100 ) < —RSU1
5 & PN ~ 200 Rss1
= I \ 9 ~1 _—
) . N < =] —=
B ) : ™. s W oy RSU3
? 40 > L = e 100 A ~ RSS2
% 5% : § 7/
a LS @ p L
55 70 155 235 %
Ambient Temperature (°C) 0 50 100 150 200
Load Factor (%)
BT ¥ EZR Taping & Forming Matrix
. Radial . ; q . .
Rated Taping Taping L Forming C Forming F Forming M Forming D Forming
Power (W
W) A52|A64 |A73 | FT | YT [L10 |L12.5{ L15 | L20 | L30 |C12.5/C15|C20|C30|FA5|FB5|FC5|FD5|M12.5|M15|M20|D12.5| D15 |D20
1812P1l 0| - | —lol-1o| - | = |- -1 - —|l=1=1ol-1=--1-1-1-1-1-
1281P2 1O - | - |O|O|—|1O | —|—1]—-1]0 - 1010100 O | —|—|O|—|—
1,52,P3 oOl—-] 1010l 1O -1 10l —-—1—-10]O0]1O01O0| 10|~ 10|~
2,83,P5 Ol1O1O | =10~ | — - 1O = | - ONE=N HON NON RON OGN EEN B O N B e )
3,85 o e e -1 =10 - —-lol-1-1-1-1-1-1-=-1-1-1-
IS ER{R-E2 77 7% The testing method and condition.
BRI H it E ST
Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)
ElHE FUERTERAEN HI = B¢ 2 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
LRI FEEN =H+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T A 6.25 [EEEELR > 5 1

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

B =y o Rated voltage at 70°C for 1,000 hours

Load life *(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

fRER G 95%

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

iRt

40°C » 95% RH > 240 /]\

Temperature cycle

+(1%+0.05Q
Moisture resistance (1% ) 40°C, 95% RH for 240 hours
RIS £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)

~ +85°C (30min) room temp. (30min)(4.19)(4.19)

B B e
Intermittent overload

+(5%+0.1Q)

Applicable more than100Q ; Rated voltage x3
1s ON/25s OFF , 10,000 cycles(4.13)

Insulation resistance

JREGTER +(1%+0.05Q) 260°C + 5°C for 10 seconds (fF§51&)
Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F15§%)(4.18)
e Lol >1.000MQ 500V @44 Iz 1 434

500V insulation test 1min.(4.6.1)




POWER TYPE

RNU [ &BRJREEEH s

FIXED METAL FILM RESISTOR (Standard Type)

RNS I

/INE < B B2 R [ < BB FH 23

FIXED METAL FILM RESISTOR (Small Type)

W45#5E Construction

20 @®

@

1 453 |Lead wire 5 | ZiF5 fzfE| Conductive film
. ) 2 | & % |Ceramic base _. | Marking or
EHEEA (1 (Coating Color ) : 3 | @ @ |ca 6 | & IR color code
S1/2W 2= 5 Dark blue 4 | {J)=|4E | Helical cutting groove 7 | 4%zl Insulation coat
others =85 (f Light blue,
&% Jx (Marking)
& % (Color Code) (1/8,51/4,1/4,51/2) M 5N K<) Dimensions
¥ % (Alphanumeric) (= 1/2W) Rated I ) Weight (g}
Power (W) L L1 Max. D ad 0 (1000pcs)
1/8,51/4 3.5+0.5 5 1.74¢0.3 | 0.45+0.05 | 27+3 110
W51 Feature 1/6 3.5+0.5 5 1.7¢0.4 | 0.45+0.05 | 27+3 110
OEBBICHEFEEBFEEES 1/4,51/2 6.0+0.5 7 2.3+0.3 | 0.52+0.05 | 27+3 210
High precision and low T.C.R. of metal film resistor. 1/2,81 9+1 11 3.2+0.5 | 0.56+0.05 27+3 285
ORI ENE 1,82 1241 15 4.0£0.5 | 0.8+0.05 38+3 728
Excellent stability for long time service. 2,S3 16+1 18 5.5¢0.5 | 0.8£0.05 3843 1380
On A EHE:
o o ] R 4RTS Type composition
Automatic insertion is applicable.
5] Example
THRFEECE RoHS 23k
OERFTEE X RN U 14 J 10RO A520 NH
Products is compliance the EU-RoHS request. )
e e HUEDIH FRAE(E BHEQ) | XL | W4
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard| 18:1/8W F+1% 10R0=10 | Seetable | ZhgE4s
B2EH#& Reference standards
JIS C 5201-1 S: Small 14:1/4W G+2% 1000=100 below |Heat plated
12:172W J+5% 1001=1K
01:1W J+5% 1002=10K
02:2W 1003=100K
03:3W 1004=1M
%55 Ratings
Rated [E{E #GfE Resistance Range (Q) R Max. |Be & Max.| B Dielectric SELRE (2 4% Taping/Ammo,Forming/Bulk pack (pcs)
P w - i i
ower (W) F+1% (E96) | G£2% (E24)|J£5% (E24) Working Voltage Overload Voltage |Withstanding Voltage T.C.R. 52 | aealaza | BT | vT L
uee 10Q~1M 200V 400V 300V 5000 N R R
1/4,81/2 10Q~2.2M 250V 500V 2500 — |2000| — |2500
0
112,81 $100pPmCl o000 | — | — |2000[2000[2500
350V 500V
1,82 10Q~5.1M 700V 1000 [{1000f — [1000|1000{1000
2,83 500V 500 | 500 | 500 | — [1000{1000




BB ™5

WZEE R %48 Derating curve

5  Example

g 100 ) N

T 80 N\

= ) ! \

£ & : \

- 1

g ol 1IN

5 wld) 5

g, L : N

55 70 155 195
Ambient Temperature (°C)

BN T %fEZ Taping & Forming Matrix

Rated Taping .?:;i% L Forming C Forming F Forming M Forming D Forming
HEEF () A26|A52 [A64| FT | YT |L10 [L12.5|L15 |L20 | L30 [C12.5/C15|C20 |C30|FA5|FB5|FC5|FD5[M12.5| M15 | M20 |D12.5| D15 | D20
1816 | O | — | — — -l =-1=-/'-1-1-/-1-1-/-1-/-1-=-/-=-1-=-1-=-1-1-
14812 | — | O | — - =]l =1=1=|=1=-1=1lolololo| —=|-1~-1|-1|-1-
11281 | | O |- O oOl-|-|-]o|-|-|-|o]jo]jojoj]o|-|-|O| -]~
1,82 -101]0 @) - 10Ol —=—1-1-10l-—1-1010]O0OlO| = 1O|—=|—-—10|-
2,83 -101]10 O - -1 - -1-1O0]|-10]lO0]O|O| = | 1O —-—1—-10
I ER{R-E2 75 7% The testing method and condition.

HEHEE Rt E aER T E
Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)

EIHE FUERTRREN M BE{E 2 10mm

Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEEN =38+100°C

T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)

B AR 6.25 [EEIELH » 5 7

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

=P a1 o Rated voltage at 70°C for 1,000 hours
Load life *(1.5%+0.050) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)

oy 10% rate power load
[Pz =tEEdic] 0 pow

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

Insulation resistance

it e +(1%+0.050 40°C » 95% RH » 240 /]\

Moisture resistance +(1%+0. ) 40°C, 95% RH for 240 hours

RIETEE £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
=T £(1%+0.050Q) Applicable more than100Q ; Rated voltage x3
Intermittent overload - ' 1s ON/ 25s OFF , 1,000 cycles(4.13)

IS +£(1%+0.05Q) 260°C + 5°C for 10 seconds (FE#5 )

Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5#5)(4.18)
] S B00MO 500V @& MIES 1 476

500V insulation test 1min.(4.6.1)




POWER TYPE

RPU B 57 A i B fH 2%

METAL FILM PRECISION RESISTOR (Standard Type)

IINE < R A A B RE R

RPS I

METAL FILM PRECISION RESISTOR (Small Type)

W45#5E Construction

4

1 4 ead wire 5 i | Conductive film
Lead wi : Conductive fil
#RALEth(Coating Color) 2 | = # |Ceramic base 6 | Marking or
= 1/6W Blue epoxy paint 3 | # 1 |Cap B’/ color code
= 1/6W B IR & Bk 4 | {Jj=%E | Helical cutting groove 7 | 445k | Insulation coat
= 1/4W RPU/ gray; RPS/ pink
= 1/4W RPU / fkft 5 RPS /54L&
IS i i
% (Marking) B4R~ Dimensions
Rated Dimensions (mm) Weight (g)
: <
{1 (Color Code) (= S1/2) Power (W) 1 T B 5 ’ (1000pcs)
L5 (Alphanumeric) (1/2~S3) 1/8,1/6,51/4[3.5¢0.5| 5 | 1.740.3 | 0.45:0.05 | 27+3 110
1/4,51/2 6.0+0.5 7 2.3+0.3 | 0.6%0.05 2743 210
W51 Feature 1/2,51 9+1 11 3.2+0.5 | 0.60.05 2743 285
s s ” - [ 1,82 1241 15 4.0£0.5 | 0.8+0.05 38+3 728
O EEE RS A B E % EHE A= 0.01%
. L ) . 2,S3 16+1 18 5.5+0.5 | 0.8+0.05 38+3 1380
High precision and low T.C.R. of metal film resistor
and resistance tolerance+0.01%.
ORMIFEEME .
o . ) WEl5E4RETS Type composition
Excellent stability for long time service.
5] Example
ST EECE RoHS sk
OEmTEHE X RP U 14 7 R100 A520 NH
Products is compliance the EU-RoHS request.
A% e BT BAEE | EEEQ) | ZTIT | b
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard| 18:1/8W F+1% 10R0=10 | See table EhGEas
W25#if& Reference standards S: Small 14:1/4W | D#0.5% | 1000=100 | below |Heat plated
JIS C 5201-1
12:12W B+0.1% 1001=1K
01:1W 1002=10K
02:2W 1003=100K
%5 Ratings
Rated [H {4 #5[# Resistance Range (Q) 5 F TR B Mlax. %;%;@O%\;Zii]zj {28 Dielectric SERE(RBY 41%£ Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) 4 019 - 0.02% - 0.05% - 0.1% - 1% | Working Voltage \}oltage Withstanding Voltage|  T.C.R. A% | As2 [ asa| FT | vT | L
1/8,1/6
’ 200V 300V 5000| — — — — —
S1/4 250V
1/4,81/2 — |2500| — |2000| — —
10Q~100K 250v +100ppm/°C
1/2,81 350V — 12000| — |1000 |2000 |2500
500V
1,82 — 11000 |1000]| 1000 | 1000 | 1000
350V 700V
2,83 — 500 [ 500 | — |1000|1000




BB ™5

WZEE R %48 Derating curve

il

Example

100

80

60

40

i

20

Percent rated power (%)

--1--+----1-A

%,

-]
o

155

Ambient Temperature (°C)

BN T %fEZ Taping & Forming Matrix

. Radial A q . . .
Rated Taping Taping L Forming C Forming F Forming M Forming D Forming

Power (W) A26|A52 [A64| FT | YT |L10 [L12.5| L15 [L20 | L30 |C12.5|C15|C20|C30|FA5|FB5|FC5|FD5(M12.5| M15 | M20 |D12.5| D15 | D20
1/8,1/6 O - = | = - | = — — e — | - — - | = — - | =
1/4,81/2 - 1Ol —-101 — - | = - - - =1 =101 010O|0O - - | = — - | =
172281 | —|O|-10O|O O | - - 1O | =-1—-1—-—1O0]O0O]O1O]1 O | —=|—-—10O0]|—-1-
1,82 OO O]|O0O - 10 - - 10|l —=-1—-1O0]O0]O|1O| = 1]O|—=|—-—10]|-
2,83 -lolo]-]oO -|-lol-|-|-|o|-]o]lo|lo]lo| -|-]o]-]-]O
I ER{R-E2 75 7% The testing method and condition.

BRI H Rt E AT

Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)
EIHE FUERTRREN M BE{E 2 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEEN =38+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
B AR 6.25 [EEIELH » 5 7

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

=P a1 o Rated voltage at 70°C for 1,000 hours
Load life *(1.5%+0.050) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)

oy 10% rate power load
[Pz =tEEdic] 0 pow

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

Insulation resistance

it e +(1%+0.050 40°C » 95% RH » 240 /]\

Moisture resistance +(1%+0. ) 40°C, 95% RH for 240 hours

RIETEE £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
=T £(1%+0.050Q) Applicable more than100Q ; Rated voltage x3
Intermittent overload - ' 1s ON/ 25s OFF , 10,000 cycles(4.13)
IS +£(1%+0.05Q) 260°C + 5°C for 10 seconds (FE#5 )

Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5#5)(4.18)
] S B00MO 500V @& MIES 1 476

500V insulation test 1min.(4.6.1)




DISCHARGE PATH RESISTOR

RMU SBREFH2S

METAL GLAZE RESISTOR (Standard Type)

RMS I INEI G T R B N 25
METAL GLAZE RESISTOR (Small Type)
RMH I RIS RS
METAL GLAZE RESISTOR (Large-scale Type)
W45 E Construction
L1
[= 90 O O
=TS ' |2d
prear
pre | ™ f
¢ D
PR (Coating Color) : 1 | s | Lead wire 5 | &mipE Metal glaze film
1= 4 5 Standard Type (1/6W,1/4W Dark blue ,other pink ) 2 | & % |Ceramic base _ | Marking or
. 3 | % 5 |cCa 6 L color code
/N #5 Small Type (= 1/2W Pink) ‘ P
4 | {JJF43 |Helical cutting groove | 7 | 42%:5k} | Insulation coat
& #1 & Large-scale Type (Pink) LS 949 EEER
& 7R (Marking) : W/ R ~f Dimensions
1§ (Color Code) ( = S1/2W) Rated Dimensions (mm) Weight (g)
. Power (W
% = (Alphanumeric) (1/2W~S3W ~ H1W) W1 L |umMax| D @d g | )
1/6,S1/4 3.310.3 4 1.8+0.2 | 0.45+0.05 2812 120
W+t Feature 1/4,51/2 6.0£0.5 7 24403 | 0.6£0.05 | 28+2 218
OFEFAIMEZER > BAAIIRESR 2 2 2HHEUL4 V-0) 112,81 905 | 11 | 33:05 |0.6/0.8£0.05| 28:3 | 320
Flameproof and insulating coating designed to assure 182 1241 15 45405 780
. " : 0.8+0.05 | 3843
safe usage by special non-flammable silicon-base. 2,83,H1 16+1 18 5.5+0.5 1450
(Equivalent to UL94 V-0)
O Sh 4B RoHS Zsk WE5R455 Type composition
Products is compliance the EU-RoHS request. {5l Example
R U 14 J 1005 A520 NL
BE 55E2% Approvals awarded N .
BEELEREL App we|  @me | mEEE | mEE | BEEO) | mT|  mTe
UL 1676 & c-UL (CSA C22.2 No.1-98)File No.E220321 Type Size Rated Power| Tolerance | Resistance | Forming | Lead Wire
1/2,1,2 Watt,680K to 10M 125V ; 1/2,1,2 Watt,960K to 12M 250V U: Standard 16:1/6W F+1% 10R0=10 |See table EiEL
EN 60065 (VDE 0860) : 2011-10 Clause 14.1a ~ 14.1b S: Small 14:1/4W G+2% 1000=100 | below |Electro plated
Ausweis-Nr : 40030403 (1/4,1/2,1 Watt)100K to 100M H: Large-scale| 12:1/2W J£5% | 1001=1K
Ausweis-Nr : 40030404 (1/2,1,2 Watt)100K to 100M 01:1W 1002=10K
SEMKO&CB : 1/4,1/2,1,2 Watt,100K to 100M. Reference 02:2W 1003=100K
No.913033 03:3W 1004:1M
1/4,1/2,1,2 Watt,100K to 100M
1005=10M
B%EE Ratings
Rated [E{E#iE Resistance Range (Q) [ (5 I ME Max. | fif S50 Dielectric SERE (B F12#£ Taping/Ammo,Forming/Bulk pack (pcs)
Power W) 410, (E96) |G12% (E24) |J15% (E24)| Working Voltage |Withstanding Voltage| ~ T.C.R. A26 | A52 [ A4 | FT | YT | L | c [ M| D
1/6,81/4 300V 300V 5000 | — — — — — — — —
F+1%:
1/4,81/2 1600V +100ppm/°C| — 2500 — (2000 — |2500{2500{2500(2500
+2%:
1/2,81 10Q~ < 100M 3500V Gx2% o — 12000| — [2000 (2000 |2500{2500/2500|2500
700V +200ppm/°C
1,82 7000V J£5%: — |1000| — [1000|1000|1000|1000{1000|1000
+200ppm/°C
2,83,H1 10000V — 500 | 500 — 11000 {1000{1000|1000| 1000
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#1l Example g 100 ) N
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s, L . N

-55 70 155 185
Ambient Temperature (°C)
XN T ¥ ESR Taping & Forming Matrix
Rated Taping .?:;i:é L Forming C Forming F Forming M Forming D Forming
Power (W) A26 | A52 |A64 | FT | YT | L10 |L12.5|L15 | L20 |C12.5| C15 | C20 | FA5 | FB5 | FC5 | FD5 |[M12.5|M15| M20 |D12.5| D15 | D20
614 ol o|—-|-|-|-|-|-|-| -1 -|-/-|-=-1-=-1-=-1-=-1-1-1-1-
11812 | — ol -]ol-|o|l-|=-|=-|-=-|=|-|=-1=1=1=1=1=1=1=1+=
17281 | - O |—-]1O01O|—-|O|—-|—-]1O| -] —-10]O0]O0]]O0O]O]|~—|—-—1|0]-
1,52 - o100 - 1O -] — 1O —-—O]J]OJO]O}| —1O|~—-—1—-—160
283H1 | — O |O|—-|O|~-|~-|—-|]O| | —-~|JO]J]O]J]O|lO|J]O| |10} —-1|-160
I ER{R {462 7575 The testing method and condition.
AERTH H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)

Short time overload

+(1%+0.05Q)

EIHE FUERTERAEN M= B¢ 2 10mm

Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
L ARE HEEN JH+100°C

T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)

T AR 6.25 [EEHELH » 5 7

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

=Y EE=1] o Rated voltage at 70°C for 1,000 hours
Load life *(1.5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
it e 10% rate power load

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

[ipziES

40°C > 95% RH > 240 /|\i

Intermittent overload

+(5%+0.1Q)

+(1%+0.05Q
Moisture resistance (1% ) 40°C, 95% RH for 240 hours
IREE AR +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
Ry =) Applicable more than100Q ; Rated voltage x3

1s ON/25s OFF , 10,000 cycles(4.13)

RN, +(1%+0.050Q) 260°C + 5°C for 10 seconds (fF§51&)
Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
mawn 10000 500V (@it 1 575
Insulation resistance 500V insulation test 1min.(4.6.1)
Rk SEPRETE 5 AC voltage of 2,4,8,16,32 times the power
Flameproof No evidence of flaming or arcing rating for 1min. (V = 4 times max. working voltage)
FRemy +20% 10MQ SW The following discharge cycle is
Pulse‘vr:/ithstanding voltage LIWW\,—. [ — repeated in the circuit of the left fig.
2.5 sec. ON 2.5 sec. OFF 50 cycles.
With following DC pulse test voltage.
DC _— Capacitor RX%E Pulse voltage:1/6W,S1/4W : (3KV).
POWER T = 1/4W < 100K:(3KV)//100 K~620K:(5KV)
> 620 K:(10KV)

Capacitor : UL-0.01 pF
Non-UL 0.001pF
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HIGH VOLTAGE PATH RESISTOR

RVU M2k ERH 23

SURGE RESISTOR (Standard Type)
RVS I

/INEUTR SR B RH 23

SURGE RESISTOR (Small Type)

W45#5E Construction
ﬁ o L1
> o @0 @06 ® O
o 5 ’ﬁ l / lﬁd
1
¢
56 (Coating Color ) : 1 | B4 |Lead wire 5 | il | Metal glaze film
2 o (Marki 2 | & Ceramic base
& 7R (Marking ) = 1% 6 | f 7 | Marking
X % (Alphanumeric) 3 | & 1§ |Cap
4 | PJE|4¢ | Helical cutting groove | 7 | 4@%k%5fl | Insulation coat
W54 Feature
W/ R~ Dimensions
OFE{E#iE : 680K~3G - - ;
. . Rated Pow- Dimensions (mm) Weight (g)
Resistance value range is 680K~3G. er (W) L L1 Max. D 24 0 (1000pcs)
ORIRE M 112,51 9105 | 11 |3.3:05 | 0.6:0.05 | 283 285
Stable and long service life. 1,82 1241 15 | 45:05 | 0.8£0.05 | 38:3 728
Om7RZ 10KV ZE R4 2,83 1641 18 5.5+0.5 | 0.8£0.05 | 38%3 1380
Acceptable pulse of 10KV discharge.
OB B/ B
K554 Type composition
Small temp. coeff. of resistance.
5l  Example
TIPS B RoHS 3k
OREAHTTEERE RoHS 2% RV u 12 J 1004 A520 NH
Products is compliance the EU-RoHS request. )
e e HEDIH BZEE | EMEEQ) | ST | twmTd
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
BW2>255#% Reference standards U: Standard|  12:1/2wW Jt5% | 1003=100K | See table | =gz
JIS C 5201-1 S: Small 01:1W 1004=1M | below |Heat plated
02:2W SS :Small
03:3W
B x0T % #EZ Taping & Forming Matrix
Rated Taping $:;inag| L Forming C Forming F Forming M Forming D Forming
Power (W)
A26 | A52 | A64 | FT | YT | L10 | L12.5 | L15 | L20 [ C12.5 | C15 | C20 | FA5 | FB5 | FC5 | FD5 | M12.5 | M15 | M20 | D12.5 | D15 | D20
1/2,81 -1 Ol —-10O010O]| - O - | = O - - O 10| O O O - - O - -
1,82 -1 OO |O|O]| - - o | - - O - O 10| O O - o | - - O -
2,83 -1 OO -0 — - -1 O - - O O 10| O O - -1 O - - O
ZEE Ratings
Rated [H{E #iE Resistance Range (Q) e [EFI B Max.| {2 Dielectric SERE(RBY H14% Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) J£5% (E24) Working Voltage |Withstanding Voltage| T.C.R. A% | as2 | aea | FT | YT L c M D
112,81 3500V — |2000| — |2000 | 2000 | 2500 | 2500 | 2500 (2500
1,82 680K~10M 7000V 700V +200ppm/°C| — |1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 (1000
2,83 10000V — 500 | 500 | 1000 | 1000 | 1000 | 1000 | 1000|1000
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WZEE R %48 Derating curve
5 Example
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-55 70 155 235

Ambient Temperature (°C)

SR ER {848 )7 7% The testing method and condition.

AETHE H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EEER N FUERTRREN I B E 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
TR REL FEEN %3H+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
%EH%:‘F%%@%T% t(1%+0.050) 6.25 {%%EEUJ/}: ) *’/I\
Short time overload 6.25 times the rated power for 5 seconds(4.13)
S=PEE=4i) o Rated voltage at 70°C for 1,000 hours
Load life £(1.5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
TR GRS 10% rate power load
VRS +(5%+0.1Q) 40°C, 95% RH for 1,000 hours
Load life in humidity 1.5h ON / 0.5h OFF cycle(4.24)
(g +(1%+0.05Q) 40°C > 95% RH > 240 /|\EF
Moisture resistance B ’ 40°C, 95% RH for 240 hours
R EEER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
S ZTE=Y +(1%+0.050) 260°C +5°C for 10 seconds (1E§5f#)
s 0 .
Resistance to soldering heat 350°C +10°C for 3.5 seconds (F-/£§7)
LTI > 50G0 500V (et 1478
Insulation resistance o 500V insulation test 1min.(4.6.1)
10M swW
+20% = W—e ¢ ——
The following discharge cycle is
UL ARfE iz pDCc == = repeated in the circuit of the left fig.
UL Pulse withstanding voltage powern  CUIHF RXS | 2.5sec. ON 2.5 sec. OFF 50 cycles.
T Test voltage (DC surge) 10KV (Max)
<
10M SW
+3% =2 WW—e ¢ ——
The following discharge cycle is
- repeated in the circuit of the left fig.
SN 4 SRR _ DC T 0.0025uF = 1 sec. ON 1 sec. OFF 50 cycles.
Futaba Pulse withstanding voltage POWE : H RX= Test voltage (DC surge) is shown below:
T Pulse voltage : 14KV(Max)
it 2Rz Mz Surge Test
High Energy Test &85 & HIES Low Energy Test {gE&HIEL
ITEM 1H H SPEC. #if& ITEM 18 H SPEC. #if&
Capacitance B2 (UF) 0.12pF Capacitance B 2H (UF) 0.03uF
Voltage EEEE (KV) 10KV Voltage X (KV) 10KV
Charging/Discharge Time 7t/ EEH§ ] 10sec / 2sec Charging/Discharge Time 7&//{t &5 [ 10sec / 2sec
Cycle #HH 12sec Cycle #HH 12sec
Charging/Discharge Cycles 75//i 85208 1,000 Cycles Charging/Discharge Cycles 7/ 85208 10,000 Cycles
Criteria ] g & + 100% ~ -20% Criteria | & fl# + 100% ~ -10%
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HIGH VOLTAGE PATH RESISTOR

RRU [ =FHESERIEEIHS

HIGH RESISTANCE RESISTOR (Standard Type)

RRS Fe R R/ N EY < R B P 25

HIGH RESISTANCE RESISTOR (Small Type)

W45 E Construction
- ]ﬁwﬁ.—--ﬂ : L1
@0 @@ © ©
SO = fa g
e |od
- f
iy \
¢ D
1 | U4 |Lead wire 5 | &E5hzE | Metal glaze film
AL i : .
sEAEER B (Coating Color)\hﬂ: . _ 2 | & & |Ceramic base _ Marking or
RRU1/6W ~ RRU1/4W JZEEZL (11 Dark blue 54T {1 other pink 3 | @ @ |ca 6 = R color code
& T (Marking) : 4 | {J)=|4E | Helical cutting groove 7 s@zzasiel | Insulation coat
{1 (Color Code) = S1/2W
= (Alphanumeric) 1/2W~S3W /MR~ Dimensions
Rated Dimensions (mm) Weight (g)
Power (W) L L1 Max. D ad 0 (1000pcs)
1/6,51/4 3.3+0.3 4 1.840.2 | 0.45+0.05 | 28+2 120
1/4,51/2 6.0+0.3 7 2.4+0.1 28+2 218
5 Feature 0.6+0.05
1/2,51 9+0.5 11 3.3+0.5 28+3 320
OFE{E#IE 101MQ~3GQ
) ) 1,82 1241 15 4.5+0.5 780
Resistance value range is 101MQ~3GQ.
2,83 1641 18 5.5¢0.5 | 0.8+0.05 38+3 1450
RS HET{RZ 50ppm —f% Ay 200
ORBEHEATIEZE S0ppm —HE 200ppm 5W,S7W 241 | 26 | 84105 3800
Low T.C.R.to 50ppm. Normal is 200ppm.
- N . [ z E i
© RIS ML B WIS 4TS Type composition
) o 5] Example
Long load life and long term stability.
- § RR U 14 J 10RO A520 NH
OFEmmTTEENE RoHS 2K
) . A% Re (EERIIES BFEE | EEEQ) | ST | iR
Products is compliance the EU-RoHS request. Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard 16:1/6W F+1% 1006=100M | See table EhGELR
S: Small 14:1/4W G+2% 1007=1G below | Heat plated
B 2%3i#% Reference standards
- 0,
JIS C 5201-1 12:12W J+5%
01:1W
02:2W
03:3W
05:5W
07:7W
%5 Ratings
Rated [H{E#EFE Resistance Range (Q) | (i B i &% Dielectric SERE A1 Taping/Ammo,Forming/Bulk pack (pcs)
Max. Workin . ) s
Power (W) J25% (E24) Voltage | Withstanding Vottage | - TCR. [ azs [ aso [aea [ rt [y [ L [ ¢ [ m [ o
1/6,81/4 500V 5000 — — — — — — — —
1/4,81/2 1600V — | 2500 | — |2000| — |2500 | 2500 |2500 2500
1/2,81 3500V +200ppm/°C | — | 2000 | — |[2000 | 2000 | 1000 | 2500 | 2500 | 2500
> 100M~3G 700V (+50ppm/°C is
1,82 7000V contact salse)| — | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 [ 1000
2,83 10000V — 500 | 500 — 1000 | 1000 | 1000 | 1000 [ 1000
BW,S7TW 15000V — — — — — 500 | 500 | 500 | 500
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BB ™5

WZEE R %48 Derating curve

5  Example

100

80

60

40

20

4

Percent rated power (%)

70 155 195

Ambient Temperature (°C)

BB 7% The testing method and condition.

« 112W

— 2W

Short time overload

+(1%+0.05Q)

SERTHE RS {E BB ITE
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
ElHE HUEHIRREEN I B E 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
L AR E FEEN $E+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T A S e 6.25 fEEELE - 5 1)

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

=P EE=1] o Rated voltage at 70°C for 1,000 hours
Load life *(1.5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
it e 10% rate power load

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

[ipziE

Moisture resistance

+(1%+0.05Q)

40°C > 95% RH » 240 /]\bF
40°C, 95% RH for 240 hours

g ER
Temperature cycle

+(1.5%+0.05Q)

5 cycles for -25°C (30min) ; room temp. (30min)
~ +85°C (30min) room temp. (30min)(4.19)

UL Aifrsit
UL Pulse withstanding voltage

DC —(—

POWER “’

=1 0, 0 e
\kzsﬁ%_ﬂﬁﬂ‘?& . +£(1%+0.05Q) 260°C +5°C for 10 seconds ((&§5#)
Resistance to soldering heat 350°C +10°C for 3.5 seconds (F-1£§7)
4% e 150GQ 500V &R 1 7y
Insulation resistance 500V insulation test 1min.(4.6.1)

+20%

VWY

The following discharge cycle is

repeated in the circuit of the left fig.
2.5 sec. ON 2.5 sec. OFF 50 cycles.
Pulse test voltage (DC surge) 10KV.
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FUSING RESISTOR

O
RFU TrIg44EEH =S
FUSIBLE RESISTOR (Standard Type)
RFS I/J\ﬂ%&ﬁ%&%ﬂﬁ%ﬁ
FUSIBLE RESISTOR (Small Type)
%5 E Construction
— - — :
Q0 @06 ®© @
— . - jpa
i t
dlab .
| l— D
1 453 |Lead wire 5 | {#fa%URzRE | Fusible film
At i :
2} (Coating Color ) 2 | % & |Ceramic base _. | Marking or
fEXE S, (Standard Type) pk Gray 3 | & #|Ccap 6 L color code
/NG (Small Type) #5341 Pink 4 | fJEl4 |Helical cutting groove | 7 | 484 %kl |Insulation coat
i ing) : . .
R (Marking) W12 R~ Dimensions
hig (Color Code) 1/6W ~ 1/4W ~ 1/3W ~ S1/2W Rated Pow- Dimensions (mm) Weight (g)
N (Alphanumeric) 1/2W~S3W er (W) L L1 Max. D ad 0 (1000pcs)
B 1 Feature 1/6,S1/4 3.3+0.3 4 1.7£0.3 | 0.45+0.05| 27+3 120
. et e e e 1/4,1/3,81/2 | 6.0+0.3 7 2.4+0.1 28+2 218
O FHARAMEZ 6 B PRELAE & 2 22 2R (UL94 V-0) 0.6£0.05
) ) ) ) 1/2,51,P2 9+0.5 11 3.0+0.5 28+3 320
Flameproof and insulating coating designed to assure
1,52 1241 15 4.5+0.5 0.840.05 3843 780
i il .810. +
safe usage by special non-flammable silicon-base. b s3 16+1 18 55+0.5 1450
(Equivalent to UL94 V-0)
. WK} 524505 Type composition 5] Example
OTEHMN T B BHIEE "
, o _ RF U 14 J R100 A520 NH
Function as a resistor in normal operation.
. . . e e FHETER PEE | EEEQ) | ZXINL | TR
O S e & fuftis 7] P& Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
Quick fusing protects circuit from excessive overload. U: Standard| 16:1/6W J+5% 1006=100M| See table EhGLE
OFEMTFEEEE RoHS 33k S: Small 14:1/4W 1007=1G below | Heat plated
Products is compliance the EU-RoHS request. 12:1/2W
01:1W
H2%##& Reference standards
02:2W
JIS C 52011
) ] ] 03:3W
BN T ¥%fEZ: Taping & Forming Matrix
Rated Taping _II_?:;iii:gl L Forming C Forming F Forming M Forming D Forming
P W
ower (W) A52 | A64 | A73 | FT | YT | L10 |[L12.5|L15 | L20 [ L30 |C12.5| C15| C20 | C30 | FA5 | FB5 | FC5 | FD5 [ M12.5 [ M15 [ M20 |D12.5| D15 | D20
1/6,51/4 ol --1- — === =1=1-1-1- — — == =-1-1-
as1213 | ol - -|lol-1ol -|-|-|-|-1=-1-|=-1=|-|-1=1-=1-1/-1-1-1-
1281pP2 (O|-|—-J]O0OlO|—-1O|—-|—-—-—1O|—-|—-]—-1O]O]J]OJO| O |—-—|—-10OC|—-1|-
1,52 olol-10]]O0 |- 10— —-—1O0|—-|—-10lO]1O]O| — |]O|—|—10O|—
2,53 -1l —-f(-1o0|—-[-]—-1O]|—-]—-]—-1O0]l—-—1O]O]]O]lO| — | —-—10O0] —1—-10
B%E%E Ratings
Rated |[E(EACE Resistance Range (Q) | = s ik Max. e a A B R it EEE Dielectric SEURE (28 14E Taping/Ammo,Forming/Bulk pack (pcs)
; Max. Overload . !
Power (W) 1£5% (E24) Working Voltage VAL Withstanding Voltage T.CR. A52 | Aea | FT | vT L c
1/6,S1/4 0.1~1K 100V 150V 200V 5000 | — — — — —
1/4,1/3 0.1~15K 250V 300V 250V 2500| — [2000 | 2000 | 2500 | 2500
S1/2,S1,P2 0.1~33K 250V 300V 250V +350ppm/°C | 2500 — | 1000|1000 | 2500 | 2500
1/2 01~4.7K 250V 300V 300V 2000| — |[1000 | 1000 | 2500 | 2500
A~4.7
1,2,52,S3 350V 500V 300V 1000| 500 | 1000 | 1000 [ 1000 | 1000
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BB ™5

WZEE R %48 Derating curve

5  Example
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WBEHS M Fusing characteristics
FECHEAE Ry A TERH{E 100 5L ( Residual resistance = 100 times nominal resistance )

Rated Power (W) | Resistance Range J40PR J/30PR J25PR J16PR Fusing Time
1/6 ~ S1/4 0.10 ~ 1KQ 0.10 ~ 0.18Q 0.20 ~ 0.47Q 051 ~1KQ | -
174~ 1/3 0.10 ~ 15KQ 0.10 ~0.220 | - 0.24 ~9.1Q 10 ~ 15KQ
S1/2~ P2 010~33KQ | e e 0.10 ~ 1.0Q 1.1 ~ 33KQ
S1-P2 010~33KQ | = - | e 0.10 ~ 1.0Q 1.1 ~ 33KQ 60 Sec Max
1/2 0.10 ~ 4.7KQ 0.10 ~ 0.33Q 0.47 ~ 0.91Q 1.0 ~9.1Q 10 ~ 4.7KQ
182 010 ~47KQ | - | e 0.10 ~ 1.0Q 1.1 ~ 4.7KQ
283 010 ~47KQ | = | e 0.10 ~ 1.0Q 1.1 ~ 4.7KQ
I ER{ERHEE J55% The testing method and condition.
sERH H Fts(E BT A
Test ltems Performance Requirements

Test Methods and Standard.(JISC5201-1)

Short time overload

+(2%+0.05Q)

BlHE FUERTEREEN M B¢ 2 10mm

Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
L R E HIEEN =k +100°C

T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)

R A A e 4 (EHEDR - 5T

4 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

B =y o Rated voltage at 70°C for 1,000 hours
Load life #(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)

e 10% rate power load
[p=tE iG] 0 pow

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

Temperature cycle

mﬁxﬁﬁ +(1%+0.05Q 40°C > 95% RH » 240 /J\Eg—['
Moisture resistance *(1%+0. ) 40°C, 95% RH for 240 hours
RIEIEEE £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)

~ +85°C (30min) room temp. (30min)(4.19)

Insulation resistance

JSSUEVES o/ (ri Temp. of solder 245°C + 5°C

Soldeability 95 % (min) coverage duration of immersion 3s+0.5s

= 0 (] [ELAE i
k;f%nﬁf;& ‘ +(1%+0.05Q) 260°C + 5°C for 10 seconds (fF51&)
Resistance to soldering heat 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
“ESE ~1.000MQ 500V {4kl 1574

500V insulation test 1min.(4.6.1)
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RATED CURRENT FUSIBLE RESISTOR

RFA B ERAIRESEHS

RATED CURRENT FUSIBLE RESISTOR (Standard Type)

B4ERSE Construction

D
P Seec) (Coating Color ) : 1 | pF4 |Lead wire {RbaEL Rz | Fusible film
TR i (Standard Type) Gray 2 | & #: |Ceramic base
— & o color code
f5R (Color Code) 3 | @ | |Cap B R
4 | {J)=N4E | Helical cutting groove s@zzasiel | Insulation coat
W5 Feature
O R EAME A B R EABARES > 22 2 (UL94 V-0) WSMURSH Dimensions
Flameproof and insulating coating designed to assure Rated Dimensions (mm) Weight (g)
safe usage by special non-flammable silicon-base. Current (A) L L1 Max. a@d ) (1000pcs)
(Equivalent to UL94 V-0) =3A 6.0+0.3 7 0.6£0.0 28+2 218
.6+0.05
O &R AR AL L B H a5 AEr R MERE > 3A 9+0.5 11 2813 320
TEEERIEE NS iRENE
The rated current fusible resistor combines time delay WE5R455 Type composition Example
performance Characteristics with the proven RF A 00 A100 A520 NH
reliability of a rated current fusible. A4 B ei BHEQ) | =T P
OFESLFEECE RoHS Zsk Type Size Blank Resistance | Forming | Lead Wire
Products is compliance the EU-RoHS request. s A100=0.1A | See table Hwas
1A50=1.5A below Heat plated
E3 Reference standards
W25 3A00=3A
JIS C 5201-1
7A00=7A
—XINT ¥ FESR Taping & Forming Matrix
Rated Taping $:;i:$ L Forming C Forming F Forming M Forming D Forming
Current (A)

A52 [ A64 | A73 | FT | YT |L10 (L12.5]|L15 | L20 C12.5 C20 [ C30 | FA5 | FB5 M15 | M20 |D12.5| D15 | D20
=3A Ol - —-—10| =10} —1|—-1|— — - =1 - | - - | - — —
> 3A Ol -1-1010]=-101|—1|- O -1 - 1010 O | - O | -

B%EE Ratings WEEERE R
Rated P—— o /4% Taping/Ammo,Forming/Bulk pack(pcs) Curve of temp. rise and rated current
Current (A) | Withstanding Volt T.CR.
Feanding Forege AS2 | Ab4 YT L c 10 Curve for Power & Temp. Loading MQ
=3A 2500 — 2000 | 2500 | 2500
100V +350ppm/°C
> 3A 2000 — 1000 | 2500 | 2500 b
AT Fusing characteristics 5 ,
1
HHE R %o JEER R 2
Percentage of Ampere Rating Opening Time S ,
[=1
E
100% 4Hours Min = ‘!/)
4
200% 1 second~60second Max |
300% 0.2 second~3 second Max
800% 0.02 second~0.2 second Max W T MR 0w A% 200N
B ERE{E B/ FERE/E 100 %24 F( Residual resistance = 100 times nominal resistance ) Rating Current




BB ™5

WZEE R %48 Derating curve

BETHEE R Ordering information

5l Example Order Amperes Voltage Body Melting
g 100 ) ."”"\ A250 1/4 125 25*65 0.125
§ 80 ) : < A375 3/8 125 25*65 0.28
=} \ \
= 60 : < X
B ) : NS A500 12 125 25*65 0.50
g 4 ) A750 3/4 125 25%65 1.12
[ !
g 2 ) : = 1A00 1.00 125 2565 2.00
2 i 53
55 70 cc) 155 235 1A50 1.1/2 125 25*65 5.50
Ambient Temperature (C°) 2A00 2.00 125 25*65 8.00
WE E Sl 4R Fuse curve of rated current 2A25 2.1/4 125 25*65 10.12
Rating ratio of Ampere Fusing 1/10A~7A 2A50 2.172 125 2565 12.50
100000 \ 3A00 3.00 125 25*65 18.0
10000 Q 3A15 3.15 125 25*65 20.0
\\ 4A00 4.00 125 28*92 32.0
1000
\ 5A00 5.00 125 28*92 50.0
100
Time(s) . \ 7A00 7.00 125 28*92 98.0
| AN
1
) \§’
0.01
0% 100% 300%  400%  500%
Loading Ratio of Ampere (%)
I ER {5 {HEE 757 The testing method and condition.
EETE H Fits(E B TTA
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EBIHE FUERTERAEN HIERE Ll 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEMEN %3H+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
SR A AT AEELEYIR - 5 )

Short time overload

+(2%+0.05Q)

4 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

B =y o Rated voltage at 70°C for 1,000 hours

Load life #(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N, 10% rate power load

iR A= o p

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

it g

Moisture resistance

+(1%+0.05Q)

40°C > 95% RH » 240 /]\E
40°C, 95% RH for 240 hours

g
Temperature cycle

+(1%+0.05Q)

5 cycles for -25°C (30min) ; room temp. (30min)
~ +85°C (30min) room temp. (30min)(4.19)

R o/ (i Temp. of solder 245°C + 5°C
Soldeability 95 % (min) coverage duration of immersion 3s+0.5s
SS g +(1%+0.05Q) 260°C +5°C for 10 seconds (1E§5f#)
o 0 .
Resistance to soldering heat 350°C+10°C for 3.5 seconds (F-1£§7)
Lol >1.000MQ 500V 44kl 1534
Insulation resistance ’ 500V insulation test 1min.(4.6.1)
EN N fEPRIEIH 5 AC voltage of 2,4,8,16,32 times the power
Flameproof No evidence of flaming or arcing rating for 1min. (V = 4 times max. working voltage)
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FUSING RESISTOR

WFU W SREEZERGRIRIRAATEIH S

FUSIBLE RESISTOR (Standard Type)

ok Brel A
WFS I/J\ﬂ%ﬁﬁiﬁzﬁﬁﬁﬁﬁméﬁﬁﬂﬁﬁﬁ
HEAT ENERGY SURGE WIRE WOUND FUSIBLE RESISTOR (Small Type)
W45 E Construction
g1a . L |
e @ 0 @ ® ®
———— -, - o 3
el o t
¢ ! L ! ¢ D
%} (1 (Coating Color): : 1 U453 | Lead wire 4 %z 25 | Wire wound
fEE 5, (Standard Type) Gray 2 | Z# % |Ceramic base 5 f& x| Marking or color code
/NEILZ(Small Type) Pink 3 | # g |Cap 6 | @4k | Insulation coat
% (Marking) :
R 9 B/ R <) Dimensions
a1 (Color Code ) S1/2W Dimensions (mm)
Rated ! ! Weight (g)
- (Alphanumeric) 1/2W~S3W
P ) Power W)[ | |L1max ] D ad , | (1000pcs)
S1/2 6.0£0.3 7 2.4+0.1 200
551 Feature 0.6£0.05 | 28+3
‘ o \ 1/2,91 9.0+0.5 11 3.0+0.5 285
OBBALR IR LS 28 RE AV - EHREAE
N o 1,82 1241 15 4.5+0.5 728
Erlhre - RATBHEYIR MEEN SR EN: 0.8+0.05| 383
2,83 16+1 18 5.5+0.5 1380
The voltage type wire wound fusible resistor can provide
reliable fusing behavior stable performance and W 3245HE Type composition
endurance to surge voltage. 5] Example
O T & B RoHS Bk WF u 12 J R100 A520 NH
Products is compliance the EU-RoHS request. bix B2 e ZETE IR M FHMEQ) | XL | UwTss
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard 12:12W J+5% R100=0.1 | See table EhGREAR
W% ##& Reference standards Heat
S: Small 01:1W 1R00=1 below |ated
JIS C 5201-1 plate
02:2W 10R0=10
03:3W 1000=100
N TEESR Taping & Forming Matrix
Rated Taping .?aa;i:; L Forming C Forming F Forming M Forming D Forming
Power (W
W) A52 | A64 | A73 | FT | YT |[L10 |L12.5| L15 [ L20 | L30 |C12.5|C15| C20 | C30 | FA5 | FB5 | FC5 | FD5 [M12.5( M15 | M20 |D12.5| D15 | D20
S1/2 Ol -1 -10| O] | —1—-1|— — -l =1 —-1010O0]O|0O| = - | - — - | -
1/2,81 Ol -1 -101OC | =10 11— O -l -/ -]1O0lOJO|JO|O|—|—|O|—|~—
1,82 OOl —-—1O|lO | —={—=—1O]| |- - Ol - —-1O1O]J]O|0O]| = |O| - - 1O -
2,83 - 1O =-1—-1O =1 —-—1—-10O] - — - 1O =-1010O0]0O0]|10| = - 10O | — - 10
4E5E Ratings
Rated [H{E #iE Resistance Range (Q) 5 A TR Max. %iﬁo%iii% {2 Dielectric Sy 1 %E Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) J£5% (E24) Working Voltage \}oltage Withstanding Voltage|  T.C.R. As2 | Ae4 | FT | YT L c
S1/2 2500| — |2000 2000 |2500| 2500
=1Q:
112,81 + o~ [2000| — (1000|2000 |2500| 2500
0.1~ 150 100V 150V 100V *500ppm/°C
1,82 >1Q: 1000 | 1000|1000 | 1000 [ 1000 | 1000
+ 300ppm/°C
2,83 500 | 500 | 10001000 |1000| 1000

2

0




BB ™5

WA EE T4 E Derating curve Wz WEEERREES
W” Example 12/5” Example Surface Temperature Rise
Vs. Loaded Power
ﬁ‘ 100 .\
; % AN GR-series Surface Temperature rise
§ TN PULSE LOADING CURVE FOR WIRE WOUND FUSIBLE — 50% — 75% — 100%
&0 ‘- 12W & S1W — 125% 150% — 200%
2 180 a
1W g @ 10000000
20
‘%o N\ 1000000 10
40 2% 155 2315 \ v
140
Ambient Temperature (°C) 100000
\ ~ 120
10000 o
g \\ o 100 v
F 10 ~ § 100 5
£ N H ] /
5 &0 H \ o 5 a0
g 0 I b, 100 g
2W 3 i BN 5w
g " ! 10 fid /
E : \ 40
do \ 1 —
40 5 155 235
20
Amblent Temperature (°C) 0.1 T T T T T T T 1
25 8 5 3 3 3 3 3 3 0
5 § § § § § % § § § ambient rise T
Timel "

WA Fusing characteristics

FEEAREE B/ AFEPEAE 100 f21L_I-( Residual resistance = 100 times nominal resistance )

Power Rating . ) Power Rating . ) Power Rating . )

I=constant Opening Time 1w |=constant Opening Time W |=constant Opening Time oW
16W 10 sec Min & 24W 10 sec Min & 23W 10 sec Min &
18W 3sec ~ 60 sec Max S1W 28W 8sec ~ 45 sec Max S2w 40W 10sec ~ 30 sec Max S3wW
20W 2 sec ~ 30 sec Max 32w 5 sec ~ 30 sec Max & 48W 3 sec ~ 8 sec Max
22W 1sec ~ 15sec Max 36W 2sec ~ 15sec Max P3W 60W 2sec ~ 5sec Max

B S E& {52 755% The testing method and condition.

ERTHE Rt {E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
BlHE FUERTRRAEN M= B¢ 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
L RE HEEN =3k +100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T A A e 4 (EHEDR - 51

+(1%+0.05Q)

Short time overload 4 times the rated power for 5 seconds

B =y o Rated voltage at 70°C for 1,000 hours
Load life H5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)

o 10% rate power load
[P =tE iG] 0 pow

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

e - +(5%+0.1Q)
Load life in humidity

mEE £(1%+0.050Q) 40°C > 95% RH » 240 /NI
Moisture resistance 40°C, 95% RH for 240 hours
R IEEER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)

Temperature cycle ~ +85°C (30min) room temp. (30min)(4.19)

SRS ’ Temp. of solder 245°C + 5°C

Soldeability 95 % (min) coverage duration of immersion 5s+0.5s

il ~1.000MQ 500V 44l 1 535

Insulation resistance ’ 500V insulation test 1min.(4.6.1)

Rk fiEPRIEETE 5 AC voltage of 2,4,8,16,32 times the power
Flameproof No evidence of flaming or arcing rating for 1min. (V = 4 times max. working voltage)
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NON-SMOKE THERMAL FUSE RESISTOR

RFT I

ZKIEGRREIHAE SR IRbRaR BB IH 23

NON-SMOKE THERMAL FUSE RESISTOR (RFT Type)

W45#5E Construction

1g, e 7.
By e ? 9
al = . S
\"“'\ xfu{%- ",-Ds » ] - T =
el || L ™
e — [
1 = 7% | Ceramic case 4 25 [H #5 |Resistor
AIZEE (Body color) : 2 5 7K JE | Silicon cement 5 | lif 4% |[Lead wire
= & (White)
3 | JBERE4% | Thermal fuse 6 f& 7~ |Marking
1= 7~ (Marking) :
e Z (Alphanumeric ) B/ R < Dimensions
Dimensions (mm
W Feature RatedWPower (mm)
o &) Hel | Wit | het | P+1 | st1 | Fuse: @d1 | Wire: @d2
O PRBLERLE: 7 223
2 20 12 5 5 7 0.6 0.1 0.8 0.1
Compact type with safety design of Non-flammability and
3 25 12 5 5 9 1.0 0.1 0.8 0.1
insulation.
5 25 13.5 5 5 9 1.0 0.1 0.8 0.1
5] EEg iUl
SELSALEE 7 39 13 5 5 9 1.0 0.1 0.8 0.1
Can be produced according to customer’s request.
10 25 20 5 12 9 0.8 0.1 0.8 0.1
TR EECEE RoHS sk
OEmFEE =X 10s 35 16 5 7 12 1.0 0.1 0.8 0.1
Products is compliance the EU-RoHS request.
K554 Type composition 5 Example
MZELEE Approvals awarded RF T 03 J 10RO 133 NH
UL 1412 File No.E257690 CUL . . m
i e HEDZ SRAEE | EFEEQ) IREE Ui 4%
UL1412 Recognized : < 145°C / 3W ~ 5W - 7W ~ 10W / Type Size | Rated Power | Tolerance | Resistance | Temperature | Lead Wire
0.1Q~ 1KQ SRR 03:3W F+1% 1R00=1 T133: gy
Thermal | 05:5W G2% | 10R0=10 | 133C ﬁ':tzg
W21 Reference standards p
. 0, =
JIS C 5201-1 07:7W J+5% 1000=100
AO0:10W K+10%
B5EE Ratings
Thermal Fuse Power Rating (W)
ifZEEFE Dielectric S (L8
T:Lm‘;ﬁgit‘# Thermal Fuse Temp. \Qaltt?r?: 3w 5W 7w 10w - 1ows| Withstanding Voltage T.CR.
65 613 0.3 0.4 0.6 0.7
76 723 0.5 0.6 0.8 1
86 81+2 0.6 0.8 1 1.3
102 98+3 0.9 1.1 1.4 1.7
115 11142 1.1 1.4 1.7 21
127 12342 1.3 1.7 2 25
133 12943 AC 250V 1.5 2 24 3 1000V + 350ppm/°C
136 131£2 1.6 21 2.6 3.2
139 13412 1.7 22 2.7 3.3
145 14042 1.8 23 2.8 3.5
187 18242 1.8 23 3.3 4.6
192 18742 1.8 23 3.3 4.6
219 21542 1.8 23 3.3 4.6
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N"US

E257690

¢ us

E257690

WZEE R %48 Derating curve
5 Example

= 100

9_\2/ — T-133C"
o 80 T-138C
% —_— T4
2 g0 T187C"
b —_— T102C°
E 40 T-219C°
= \ A,

5 20 N
& 0 ! \ o | \ |

-40 25 100 120 140 160 180 200
Ambient Temperature (C°)
ERER R H-BL 75 7% The testing method and condition.
EpHEE Fir&ME B 74
Test ltems Performance Requirements

Test Methods and Standard.(JISC5201-1)

Short time overload

+(2%+0.05Q)

EIHE FUERTERAEN HI = B¢ 2 10mm

Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEMEN KBRS 70°C > 30 434

T.CR. Within of specified T.C.R. 70°C (30min)

T A AR V4PR (SHEEH > 5 7

vV 4PR times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

=P EE=1] o Rated voltage at 70°C for 1,000 hours

Load life (5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

iR & kEn oAy

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

Insulation resistance

[l =1 +(2%+0.050 40°C > 95% RH » 240 /N

Moisture resistance H(2%+0. ) 40°C, 95% RH for 240 hours

RS EER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)

S TINES £(1%+0.050) 260°C + 5°C for 10 seconds (J#5f)

Resistance to soldering heat T 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
BT ~1.000MO 500V 4@z M5 1 7§

500V insulation test 1min.(4.6.1)
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FUSING RESISTOR

RFB PorR iRk kB H 25

ANTI-BURST FUSIBLE RESISTOR (Wire Type)

RFF PR orbnssEEIH 25

ANTI-BURST FUSIBLE RESISTOR (Film Type)
W45H5E Construction

lr‘z:_’_ \ L1 "

B,
sy o |2d
s - 1!!&.‘[ > /
il t
| | L f—. b
A §& BH @ (Body Color) :
=] & (White) 1 | BE4s | Lead wire 5 @ & |Marking
& 7~ (Marking) : 2 | = [Ca
- & 18 P - 6 2% % |Ceramic tube
o fits (Color Code) (1/4W) 3 | & #& |Ceramic base
X . (Alphanumeric) (1/2W~3W) 4 | & i |Wire wound 7 | 4g4%k | Insulation coat
W54 Feature BS1% R~} Dimensions
O GER IR A SNTR LR RR AR Rated Pow- Dimensions (mm) Weight (g)
The ANTI-BURST Type wire wound or film type fusible. er (W) L | L1Max D @d 0 (1000pcs)
N TSR TR 72 4 TS SEREEHEA 14 166:05] 10 | 36405 310
fIRE A PREIR G A R M 5 SN
PR SRR TR 112 1111 14 | 4.305 | 0.6£0.05| 262 490
Resistors can provide reliable and environmentally safe 1 11+1 14 4.3+0.5 490
i i 2 131 16 5.5+0.5 303 1250
fusing behavior. 0.8+0.05
o . i 3 171 20 7.0+£0.5 353 2300
OTEBHETIR MEENFRI A S EM:
Reliable performance and endurance to surge voltage.
\ WK} 5R4505 Type composition 5] Example
OB RoHS ZE5k
RF B 14 J R100 A520 NH
Products is compliance the EU-RoHS request.
e e HEYIR aRAEE EEMEQ) | 0T | hiT4R
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
R
W %558 Approvals awarded B: Wire 14:1/4W J£5% R100=0.1 | Seetable | #igiss
UL 1412 File No.E257690 F: Film 12:1/2W 1R00=1 below |Heat plated
H2%5k% Reference standards 01w 10R0=10
JIS C 5201-1 02:2W 1000=100
03:3W
BN T ¥%fEZ: Taping & Forming Matrix
Rated Taping Radial Taping L Forming C Forming F Forming M Forming D Forming
R A52 | A64 | A73 | FT YT | L10 |L12.5[ L15 | L20 | L30 |C12.5| C15 | C20 | C30 | FA5 | FB5 | FC5 | FD5 [M12.5| M15 | M20 |D12.5| D15 | D20
L T T e e e I e [ I e e e I I = T [N [ [ [ R R -
12,1 (O e e - - -1l -!1-!/-f1of(-/-flojolo|lOo|—-—O|—-—|—-—|O| -
2 - 1O - |- — -l -1!1-1O0!l-1-/-1O0]—-10]O0|lOC|]O|—-—|—-—1O]|—-1—-10
3 — — — — — — — — — | = — — — — — — — — — — — — — —
ZE5E Ratings
Rated [ {& #i[& Resistance Range (Q) e (5 FH EE R =B R Max,| it A Dielectric Sy {2 Taping/Ammo,Forming/Bulk pack (pcs)
Max. Working . ) .
Power (W) J£5% (E24) Vellenp Overload Voltage | Withstanding Voltage T.CR. as2 |aesl FT Lyt | L | ¢
1/4 1000 — | — | — | = | —
112 =105 Tio00] — | — | - [2500[2500
250V 500V 1,500V +500ppm/°C
1 0.1~ 100 1000 — — — (1000|1000
>1Q:
+300ppm~°C | 500 | — — (1000|1000
100V 150V 2,000V — — — — — —
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AN ANos m mFUTABA
E257690 E257690 MNP

WZEE R %48 Derating curve
5 Example

-
o
o

8
3 NN
@ 80 :
= '[N
2 60 - ™
- : \
@ 1}
g 40 :
- 1}
= I
@ 20
5 N
a o !
-40 70 155 235

Ambient Temperature (°C)

WA M Fusing characteristics (2% Reference)
FEEAIE (8 By A FEFEAE 100 £% 2L _E( Residual resistance = 100 times nominal resistance )

Power Rating . ) Power Rating . ) Power Rating . ]
|=constant Opening Time |=constant Opening Time |=constant Opening Time
12W 2W
45W 8 sec ~ 40 sec Max 20w 8 sec ~ 35 sec Max 30W 5 sec ~ 35 sec Max
1/4W & &
50W 3 sec ~ 15 sec Max 25W 5 sec ~ 20 sec Max 35W 2 sec ~ 10 sec Max
1w 3W
55W 2sec ~ 8sec Max 30w 2sec ~ 10sec Max 40W 1sec ~ 5sec Max
RFB1/4W Fusing Curve RFB1/2W & 1W Fusing Curve RFB2W & 3W Fusing Curve
70 70 7
60 60 60
= 50 = 50 _ 50
Em gw gm
%" 30 °§° 30 %‘ 30
< % <2 - 2
10 \ 10 ‘x\\x 10
0 0 \
3 4 45 50 55 60 10 15 2 25 30 35 ° 2 0 i o s
Power(W) Power(W) Power(W)
MEEE N DURE P EESKEI/E Energy can be produced according to customer demand
G ER {6 {-EE 753 The testing method and condition.
EETE H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EBIHE FUERTERAEN M BE{E 2 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
LRI HEEN Zf+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
%EH%:‘F%}\@%\T% t(1%+0.05ﬂ) 4 %%Efi"iﬂ]$ » 5 ?/I\
Short time overload 4 times the rated power for 5 seconds
B =y o Rated voltage at 70°C for 1,000 hours
Load life #(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N, 10% rate power load
Nl =t A
MRAESRS +(5%+0.1Q) 40°C, 95% RH for 1,000 hours
Load life in humidity 1.5h ON / 0.5h OFF cycle(4.24)
[l =1 +(1%+0.05Q) 40°C » 95% RH > 240 /|\i%
Moisture resistance - ' 40°C, 95% RH for 240 hours
B EEER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ’ ~ +85°C (30min) room temp. (30min)(4.19)
Y5 R o . Temp. of solder 245°C + 5°C
Soldeability 95 % (min) coverage duration of immersion 3s+0.5s
235 +(1%+0.050) 260°C + 5°C for 10 seconds (/7:§5#)
o 0 .
Resistance to soldering heat 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
g RH >1.000MQ 500V @& MlES 1 778
Insulation resistance ’ 500V insulation test 1min.(4.6.1)
EN N fEPRIEIH 5 AC voltage of 2,4,8,16,32 times the power
Flameproof No evidence of flaming or arcing rating for 1min. (V = 4 times max. working voltage)
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WIRE RESISTOR

RWU LELREEHES

WIRE WOUND RESISTOR (Standard Type)

/NEUGE AR ERIH 23

RWS I
WIRE WOUND RESISTOR (Small Type)

rRWP [ /GG

WIRE WOUND RESISTOR (Super Small Type)

B4ERSE Construction

\d

1 Iir-4% | Lead wire 4 %z 25 | Wire wound
& kB 1 (Coating Color ) : 2 | & & |Ceramic base 5 | & 5 g/lof:j”:”g or color
f&@ 5, (Standard Type) Gray 3 #% 1 |Cap 6 | 4@%zskel | Insulation coat
/N A5 (Small Type) Pink
FIR~ i i
# /N A 5 (Super Small Type) Pink WSPER Dimensions
_ . Rated Pow- Dimensions (mm) Weight (g)
2 Marking ) :
" 7 (Marking ) er (W) L [LiMax.| D od . | (1000pcs)
& fi (Color Code) (RWP1W) P1 6£0.5 7 | 24101 | 06005 | 28:3 210
X 5 (Alphanumeric) (1/2W~10W) P1(UL) | 95:1 | 12 4581 | 0.7:0.05 | 28:3 510
1/2,81,P2 | 940.5 11 3.3+0.5 | 0.6/0.8+0.05| 28+3 285
514 Feature
. I 1,52,P3 1241 15 4.5+0.5 728
O R BRI Skt E AR PRELG 45 22 R (UL94 V-0) 0.8+0.05 3813
) . ) ) 2,S3,P5 16+1 18 5.5+0.5 1380
Flameproof and insulating coating designed to assure
) - 3,85,7 25+1 28 8.5+0.5 3768
safe usage by special non-flammable silicon-base. 0.8+0.05 38+3
) 10 44MAX | 46MAX | 8MAX 6200
(Equivalent to UL94 V-0)
T A -8 B 3R RERE AL
O/MEfEAE R WRs24515 Type composition % Example
Small size are good for high density application. RW U 12 J 1000 A520 NH
ORMIREMERE: .
) a BHe | B MR | #eEE | EEEQ) | ST | M
Stable long service life. Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
OFEMFFEE RoHS 3k U: Standard 12:12W F+1% | R100=0.1 |Seetable | ZifE4s
Products is compliance the EU-RoHS request. S: Small 01:1W G+2% 1R00=1 below pl;'aetzz
P:Super small 02:2W J+5% 10R0=10
Teu:sg Approvals awarded
Wz Arp 03:3W 1000=100
RWP1W Series UL1412 File No.E257690 05:5W 1001=1K
07:7W 1002=10K
ZEE Ratings
[H{E#EFE Resistance Range (Q)| = (B T . . A1 Taping/Ammo,Forming/Bulk pack (pcs)
Polsvaetre cﬂjN) Max. Working WE?E dl?lel\e/ctlrtlc EG#E T.CR.
J+5% (E24) Voltage ikl Vel g A26 [ A52 | A64 | FT | YT | L © M D
P1 0.1~ 100 250V | (UL)1000V 5000|2500 — — — — — — —
1/2,81,P2 0.05 ~ 150 350V e — |2000| — (200020002500 (2500 |2500|2500
1,82,P3 0.05 ~ 330 500V 350V +500ppm/°C — |1000| — [2000(2000|1000(1000|1000|1000
2,83,P5 500V > — | 500 | 500 | — [1000(1000 (100010001000
0.05 ~ 1K +300ppm/°C
3,857 500V — — — — — | 500 | 500 | — | 500
7,10 0.05 ~ 15K | 0.05 ~ 27K 500V — — — — — — — — —
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BB ™5
N N

E220321
WZEE R %48 Derating curve
5  Example
— 100
) N
|
g & i S
2 |
o
S 60 : \\\
o I
£ 40 : \\\‘
= | N
[ | \
o 20 +
o ! N
1
Sf 0 1 \
-40 25 155
Ambient Temperature (°C)
—XRINTEESR Taping & Forming Matrix
. Radial . . . . .
Rated Taping Taping L Forming C Forming F Forming M Forming D Forming
Power (W)
A26 |A52 |[A64| FT | YT [L10 |L12.5| L15 | L20 [C12.5|C15 | C20 | C30 |FA5|FB5 [FC5|FD5|M12.5| M15 | M20 |[D12.5| D15 | D20 | D30
P1 o — — o — o — — — — — — — o o o o — — — — — —
12,51,P2 | — o — o o — o — — o — — — o o o| o o _ o _ _ _
1,52,P3 — o — o o — — o — — o — — o o o | o — o — — o — —
2,S3,P5 — o o — o — — — o — — o — o o o — o — — o —
3,85 -l =1 =1=-1-1-—1-=-1-1- - | - o — =1 =1 = - — — | - o
7,10 o e e e B e e i B I I I — | —=1—-1 = e e e
ISR {482 75 7% The testing method and condition.
EETE H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EBIHE FUERTERAEN M BE{E 2 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FEEN %3H+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
FERFTET AR a7 6.25 [EEIELH » 5 7

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

=P EE=1i] o Rated voltage at 70°C for 1,000 hours

Load life (5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
ey i 10% rate power load

[[ip=S=teiE=tct o p

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

[ipziES

Moisture resistance

+(1%+0.05Q)

40°C > 95% RH » 240 /|\b
40°C, 95% RH for 240 hours

S
Temperature cycle

+(1%+0.05Q)

5 cycles for -25°C (30min) ; room temp. (30min)
~ +85°C (30min) room temp. (30min)(4.19)

JSSUEVES o/ (ri Temp. of solder 245°C + 5°C
Soldeability 95 % (min) coverage duration of immersion 3s+0.5s
SS T TE +(1%+0.05Q) 260°C * 5°C for 10 seconds (J£$51#)
o 0 .
Resistance to soldering heat 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
BT 1 000MO 500V & MG 1 i
Insulation resistance ’ 500V insulation test 1min.(4.6.1)
EN N PRI 5 AC voltage of 2,4,8,16,32 times the power
Flameproof No evidence of flaming or arcing rating for 1min. (V = 4 times max. working voltage)
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NON INDUCTIVE RESISTOR

NWU SRR =S NVU I B RS A 2 S s
NMU NON INDUCTIVE RESISTOR (Wirewouud standard Type) NON INDUCTIVE PRECISION RESISTOR (Standard Type)
NWS I/J\ﬂ%%ﬁiﬁﬁ@@%ﬁﬁ%ﬁ NVS lxjxﬁmﬁmﬁ%@ﬁ%%
NMS NON INDUCTIVE RESISTOR (Small Wirewouud Type) NON INDUCTIVE PRECISION RESISTOR (Small Type)
NWP /NI g RV EERH 23 NVP I /N R R S IR 2 BB 25
NMP NON INDUCTIVE RESISTOR (Super Small Wirewouud Type)ll NON INDUCTIVE PRECISION RESISTOR (Super Small Type)
B%51#E Construction
1 | Ui T4 | Lead wire % 43¢ | Wire wound/NW
5
%} BA & (Coating Color) : 2 | 32 #% |Ceramic base 25 EH1 | Conductive film/NM ~ NV
% % in (Standard Type) Gray 3 [ 1§ |Cap f& 7 |Marking or color code
/N B i (Small Type) Pink 4 | )=z | Helical cutting groove s@sg 40 | Insulation coat
#8 /N # 5 (Super Small Type) Pink B/ R~ Dimensions
i & (Marking) : Rated Pow- Dimensions (mm) Weight (g)
@ FE (Color Code) (S1/2W) er (W) L |L1Max| D ad ) (1000pcs)
< = (Alphanumeric) (1/2W~7W) P1 6+0.3 7 24501 | 565005 | 28%2 210
1281,P2 | 9:05 | 11 | 33:05 | P207 | 2843 285
W54 Feature 1,52,P3 1241 15 | 4.5:0.5 728
Ofi PR AME o, BFHABAR A > 22 2 . (UL V-0) 253p5 | 1651 | 18 o1 észiv?/ 1380
Flameproof and insulating coating designed to assure 3,55 2541 28 8.5+0.5 | 0.8+0.05 3%3V;/) 3768
+
safe usage by special non-flammable silicon-base. 7 25+1 28 8.5+0.5 3768
(Equivalent to UL94 V-0) 10 40+1 42 8.5+0.5 331 6434
O/NULRE =& s WK5E4R15 Type composition 5 Example
Small size are good for high density application. NW U 12 J 1000 A520 NH
ORABERE (1KHz  3pH L) we |  && | EErk | sl | BHEQ) | SKNT | WTE
Low inductance value (1KHz : Under 3uH). Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
ORI AEEE RoHS Bk NW [U: Standard 12:1/2W G+2% R100=0.1 | See table | zigE4y
Heat
Products is compliance the EU-RoHS request. NM |S: Small 01:1W J£5% 1R00=1 below plated
NV [P:Super small 02:2W 10R0=10
B s=£H#% Reference standards 03:3W 1000=100
JIS C 5201-1 05:5W 1001=1K
AO:10W 1002=10K
B5EE Ratings
Rated [H{E#i[E Resistance Range (Q) IR Max. | {7 Dielectric SR (B f4E Taping/Ammo pack (pcs)
Power (W) NW (Wire) NM (Film) NV (Film) Working Voltage |Withstanding Voltage T.CR. A2 | A52 | A64 | FT YT
P1 0.1~10 NW Type 50002500 — |2000| —
750V
1/2,81,P2 0.05 ~ 22 20~ 12M = 1Q : £500ppm/°C — [2000( — |1000|1000
1,82,P3 0.05 ~ 47 > 1Q : £300ppm/°C — | 1000|1000 1000 | 1000
10Q~ 3G 1000V NW : 350V
2,83,P5 0.05 ~ 100 20~ 14M NM ~ NV Type — | 500 | 500 | 1000|1000
NM ~ NV @ 500V
3,85 = 300Q : £ 350ppm/°C — — — — —
0.05 ~ 220 20~ 1M 1500V
7 >300Q:+200ppmi°C | — | — | — | = | —
10 0.1~1k 10~1M 10000V - — - — —
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BB ™5

WZEE R %48 Derating curve

5  Example
NW Type NV Type
g 100 AN % 100 ) :\\
5 80 b T 80 .
8 P e~ E ) i ~
2 60 ': By 2 60 : AN
3 | N 3 ) ] o
B 40 . > ® 40 . e
= : \ =i > 1 l
g 20 : AN 8 20 ! -
é 0 : \ E 0 ) :
-40 25 155 -55 70 155 235
Ambient Temperature (°C) Ambient Temperature (°C)
B XN T%FES Taping & Forming Matrix
Eafesl Bowe Taping .?:;fé L Forming C Forming F Forming M Forming D Forming
er (W) A26 |A52|A64| FT | YT |L10|L12.5(L15|L20|C12.5|C15|C20{C30|FA5|FB5|FC5|FD5|M12.5|M15{M20|D12.5|D15|D20 D30
P1 oOlol—-|—-|-=-1-1-=-1-1- — — === — | - — — | -1 = — —
17281P2 | — 1O |- |O|O| -] O | — |- O -1 -10lO1O|1O| O |—|—|O|- -
1,82,P3 10101010 || — 10| — - Ol-1-1010]10]O0| — 10— — O -
28385P5| — OO —|O|—| — |10 - 10l -101O 10|10 — -1 O] - - 10| -
3 i I e Il el e I e - - 1—-10] - - | - - | = - - O
7 = = | = — — — — | = _ = = = — | = _ — | = _ — _
IS BR (R {482 )5 7% The testing method and condition.
BRI H it E &R E
Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)
FEPHE FUERTERAEEN M B¢ 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FEEN %38+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T A A e 6.25 [EEELIR > 5 1

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

=P EE=1i] o Rated voltage at 70°C for 1,000 hours

Load life #(5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

it e, a5c%

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

iR

40°C > 95% RH » 240 /]\E

Temperature cycle

+(1%+0.05Q
Moisture resistance (1% ) 40°C, 95% RH for 240 hours
RIEIEEE £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp.(30min)

~ +85°C (30min) room temp. (30min)(4.19)

JRPRR o/ (i Temp. of solder 245°C + 5°C
Soldeability 95 % (min) coverage duration of immersion 3s+0.5s
Y5 TRk +(1%+0.050) 260°C + 5°C for 10 seconds (JE§51E)
- (v .
Resistance to soldering heat 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
BT ~1.000MO 500V & MIE 1 i
Insulation resistance ’ 500V insulation test 1min.(4.6.1)
EN N fEPRIEEIE 5 AC voltage of 2,4,8,16,32 times the power
Flameproof No evidence of flaming or arcing rating for 1min. (V = 4 times max. working voltage)
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METAL PLATE CEMENT RESISTOR

MPM SBINEFHZS

METAL PLATE CEMENT RESISTOR (MPM Type)

MPM TYPE W&E#5E Construction
MPM 4W MPM 7W B
[©)
® ® %
B — 1o
- A s
© | = ©
A —@
@ —® @ —@
- -1
NEEEHE  (Body color) %4t o (Green) 0 ®
0 @ (White) B R (Marking) h .2 h 5
soklgE . (Coating color) . (Alphanumeric)
ke | ke
P2 P2
1 |l + 4i|Lead wire 5 | & & #u |Metal board
W4 Feature 2 |4 & %%|Metal shell 6 | &=  Ef |Marking
(OENN et Pl 3 | 4 J8|Plating layer
4 R i
Compact type with safety design of Non-flammability and 4 |[g % #i| Ceramic base 7 | &R | Insulation coat
insulation.
OfEFR 23Kz (4 K o] F P EA /NP R~F Dimensions
Low resistance and resilient to surge current ,and current sen- Dimensions (mm)
sor application . binlEA
OfEEH Model A B C h ad P1 P2
Non- inductance. MPM 4W | 18£0.5 | 15£1.0 | 2.0£0.5 | 153 | 0.60£0.05 | 5.5£0.5 | 9.5£0.5
WIFEECEE RoHS 23k
ORETEH kR MPM 5W | 18+0.5 | 15£1.0 | 2.0:0.5 | 15+3 | 0.60+0.05 | 5.5:0.5 | 9.5:0.5
Products is compliance the EU-RoHS request.
MPM 7W | 324+1.0 | 15+1.0 | 3(MAX) | 1643 | 0.60+0.05 | 5.0+£0.5 | 9.5+0.5
@d=0.5%0.05 (36Q~100MQ)
@d=0.8+0.05 for current sensor application
. . HlSR4EHE Type composition
W EX£E Test Standard WISRART Typ P
5] Example
1. JIS C 5201-1
MPM 04 K R0O10 S002 CP
2. R.C loop for Surge test.
plor=te e | e | sl | EEEQ | SXT | T
Type [Rated Power| Tolerance Resistance Forming Lead Wire
04:4W F+1% R010=0.01 S002 : CP Wire
05:5W J+5% R100=0.1 2Pin
07:7W K+10% 1R00=1 S004 :
10R0=10 4Pin
ZEE Ratings
) . T . . SER/ 145 Pack (pcs)
TYPE Rat:rd(v';;’w ¥ (& i[E Resistance Range(Q) A &SI Dielectric R
Tolerance | Withstanding Voltage T.C.R. Straight Forming
4 0.01~100M Normal Type
0,
F+1% + 358[;[:;/ C
MPM 5 0.01~100M J+5% 500V 1200
+ 100ppm/°C
K+10%
+ 50ppm/°C
7 0.005~100M + 25ppm/°C
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BB ™5

WZEE R %48 Derating curve

5  Example

100

%)

80

60

4W

40

20

N\

Percent rated power (

N
1
1
[}
;
]
1
[}
;

100

25

Ambient Temperature (°C)

200

80

i §

60

™~

40

5W

20

Percent rated power (%)

N
'
|
'
1
]
'
|
T
)
'
'
'

100

25

Ambient Temperature (°C)

155

80

60

W

40

20

N

Percent rated power (%)

N
)
i
|
)
i
i

25

Ambient Temperature (°C)

W ER{R L7772 The testing method and condition.

195

Short time overload

+(2%+0.1Q)

BRI H B E AT E
Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)
EEPHE FUEHIEAEN IR E 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
L RE HEEN =k +100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T B ART 6.25 [EBHELH 5 7

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

S=PEE=4i) o Rated voltage at 70°C for 1,000 hours
Load life 5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
it e 10% rate power load

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

iRt

40°C » 95% RH » 240 /]\

Insulation resistance

1(2%+0.05Q
Moisture resistance (2% ) 40°C, 95% RH for 240 hours
RIEIEEE £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
IS +£(1%+0.05Q) 260°C + 5°C for 10 seconds (FE#5fE)
Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5#7)(4.18)
BT PP 500V 4@ ME 1 7§

500V insulation test 1min.(4.6.1)
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METAL PLATE CEMENT RESISTOR

MPT B EBHES

METAL PLATE CEMENT RESISTOR (MPT Type)
MPQ I

RS

METAL PLATE CEMENT RESISTOR (MPQ Type)

MPT TYPE MPQ TYPE
40”573 ' ]
FU410K i‘-ﬁ‘
7P q.“‘n % \
] i
L \ | (LR
L ,
BBt (Body color) : AHEERE (Body color)
= & (White) =} & (White)
#klEE  (Coating color ) : ZEiiEH e (Coating color) :
Z (0 (Blue) %4 o (Green)
% Sk (Marking ) : B /r (Marking) :
B = (Alphanumeric ) % 7 (Alphanumeric)
Wik Feature B/NE R~ Dimensions
O PRBLRLG: 7 2 aes i i
4 % Dimensions mm) Weight (g)
Compact type with safety design of Non-flammability and insulation. Model A B c h 2d (1000pcs)
OfEREEMZE R
. . MPTO03 |15+1.0 | 13£1.0 | 0.7+0.1 | 15+3.0 | 0.5+0.05 630
Low resistance and resilient to surge current.
OB MPQ 05 |16 +1.0 | 16 +1.0 | 6.0+0.5 | 4.5+0.5 | 0.8+0.05 3110
Non- inductance.
O T EEE RoHS 25K
Products is compliance the EU-RoHS request. 574515 Type composition
OB PRI Pl Example
Can be produced according to customer’s request. HEE) e J RUIY 20 o
e HEHR BAEE BHEQ) | =XnT Iy -4t
Type | Rated Power | Tolerance | Resistance Forming Lead Wire
MPT 03:3W F+1% R010=0.01 S000 : FiEEC S
MPQ 05:5W G+2% R100=0.1 Straight CP Wire
J+5% 50R0O=50
K+10% 1000=100
1001=1K
1002=10K
W EE Ratings
[E{E #GE Resistance Range(Q) _ ) ) 12
Rated i} E&EE Dielectric TRFEREL
pixl) HE:
4, Model Power (W) 5% - Ke10%E2 Withstanding Voltage — 32 Plate / Bulk pack(pcs)
MPT 03 3 36~100M
500V +350ppm/°C 200
MPQ 05 5 0.01~0.5
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BB ™5

W45H&E Construction
MPT Type .
i B 1 C |
r po
J|ed -]
1 | ®W/KJE | Silicon cement 4 | &JEH | Metal board
1 | Iii+4¢ |Lead wire 3 @ % | Marking 2 |  Jx | Marking
5 | & 7% |Ceramic case
2 | =g | Printimpedance layer | 4 | [g&4k |Ceramicbase | 3 | Ui 4% |Lead wire
IR T FEH4RE Derating curve
MPT Type MPQ Type
= 100 = 400
2 ™ 2 i
5 8 Y peg ™ '\\
E [ o i ~
5 ' H : \
o 60 - 8 &0 L
3 : L 3 | N
w40 T m 40 T =
b= 1 N = ' N
5 20 : ™ 2 2 A
o 1 ~ o i =~
& i : (% L : N
-40 70 195 -40 25 155

Ambient Temperature (°C)

W ER{EEEEE757% The testing method and condition.

Ambient Temperature (°C)

A ERIE H

Test Items

Rit&{E

Performance Requirements

BT A
Test Methods and Standard.(JISC5201-1

)

FEPHE FUERTERAEN IR E 10mm

Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEEN %8+100°C

T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)

FERFfET AR B a7 6.25 [EEELH » 5 7

Short time overload

+(2%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

=PEE=1] o Rated voltage at 70°C for 1,000 hours

Load life (5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N, 10% rat load

it &=y % rate power loa

Load life in humidity

+(5%+0.1Q)

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

(g1 £(2%+0.05Q) 40°C » 95% RH > 240 /|\[I%
Moisture resistance - ' 40°C, 95% RH for 240 hours
I EIEER £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
IS ZTTEY £(2%+0.050) 260°C + 5°C for 10 seconds ({F§5f#)
Resistance to soldering heat 350°C + 10°C for 3.5 seconds (F-15£§%)(4.18)
B ~10MQ 500V {E45 M 1 5348
Insulation resistance 500V insulation test 1min.(4.6.1)
Rk R g AC voltage of 2,4,8,16,32 times the power
Flameproof No evidence of flaming or arcing rating for 1min. (V = 4 times max. working voltage)
B @& (MPT Type +20% 10M SW The following discharge cycle is repeated
Puls:a wIithstandin)g/g vc))ltage = — in the circuit of the left
2.5 sec. ON 2.5 sec. OFF 10,000 cycles.
_ L With following DC pulse test voltage.
DC — 1pF RX= Pulse voltage: 10 KV
POWER P —" =
<+




CEMENT RESISTOR

CEMENT RESISTOR (Wire Type)

RGF I 7KIEERE 25

CEMENT RESISTOR (film Type)

RGW I JKIRERH R

B4ERSE Construction

1 I £ 4 |Lead wire
- 5 | f& 7k | Marking
ABuprits  (Body color) : 2 | & ii§ | Cap
& ¢t (White) 3 % % | Ceramic base s@zz Rl | Insulation coat
4 ez~ [7H5 | Wire wound / Film 7| & 7% | Ceramic case
i 7~ (Marking) :
% % (Alphanumeric) WL57R4RS Type composition #5l  Example
RG w 01 J R100 PG00 NH
W51 Feature e u“'u_% HEYIR FRAEE E‘éf‘ﬂﬁ(ﬂ) ::7\7]_[11 ﬂ%?r%‘?
Type | Size |Rated Power | Tolerance | Resistance Forming Lead Wire
PREFLOE 4%~ 7 A
ORGSR 2 T W:Wire|  01:1W F+1% | R100=0.1 | PGO0=P Type | NH=Heat
Compact type with safety design of non-flammability E- Film 02:9W G+2% 1R00=1 |MG00=M Type| Plated
and insulation. 05:5W J5% | 10R0=10 |SG00=S Type | NL=Electro
O PR EERR 07:7W K+10% | 1000=100 | TGOO=T Type | Plated
Low inductance is available. AO:10W 1001=1K | HG02=H Type
ORIHIREMME B5:25W 1002=10K
Stable long life. WERIEESR Type matrix
ORIz PR KEE Rated Power(W)
RG Type
Can be produced according to customer’s request. 1 2 3 5 7 10 [ 15 | 20 | 25 | 30 | 40
OFEHFFEET RoHS Fik P 1©/©]/]©]/©]/©9]/0]0]0]0
Products is compliance the EU-RoHS request. z © © © © © © ©
M ©|©|O0]| 0|0
W£%55#% Reference standards T ©l©9 |0
JIS C 5201-1 S ©]0
H © | © | 0O © | ©
BZEE Ratings RGK TYPE Available : 4W 5W 6W 7W 9W 11W 17W
Rated S RSN Max. | RSEAHENE Max | i Dielectric I
Power (W) FZBEE Film Type a4l Wire wound Type Working Voltage Overload Voltage Withstanding Voltage TCR.
1 4~39K 0.1~330 150V 500V
2 4~39K 0.1~330 150V 750V
3 4~39K 0.1~330 350V 1000V
5 4~50K 0.1~1K 350V 1000V
7 4~100K 0.1~2.2K 500V 1500V
= 1Q: £ 600 ppm/°C
10 4~100K 0.1~4.7K 750V 1500V 1000V
> 1Q: + 350 ppm/°C
15 4~100K 1~5.1K 1000V 1500V
20 4~100K 1~10K 1000V 1500V
25 4~100K 1~10K 1000V 1500V
30 4~100K 1~10K 1000V 1500V
40 4~100K 1~10K 1000V 1500V
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BB ™5

BEEERE N REH4RE Derating curve 5] Example
RGW RGF
g 100 :,\ g 100 ) E\\
g 80 ; \\ g 80 ; RN
2 60 ' AN 2 60 ) E N
B | \ ki ) ! N =
© 40 : ‘\ g 40 ) : i ~~
5 20 : N 8 20 : : =
o ' ~ = ) | ! "~
E 0 : \ g 0 i ' S
-40 25 155 -55 70 155 235
Ambient Temperature (°C) Ambient Temperature (°C)
Bi£%iE (Dimensions see as APPENDIX)
P Type Z Type f——L——— Wy
i T LL H1 L
5
_ :% '—O—‘H TD_ —F H2 D
1s 1e 283
L] T L
) | . }~—w—~{ S B ik
| z: -|- L -|' d '| 1+ 0.1 0.50*0.02 %:;:00'11:
- £33
M Type S Type
! = f— = ST =
- - A 1HRE
-, - =]
Et——-—-—-——- «E— o _'l
£ “
1 §
™
T Type H Type P
D
. od TR = D 270
|‘_L{ L Pl-rﬁ_ |
081005 | | o | |
=T H, T H
F Py |H H !
T =t ' 0w 15W 20W-40W
I ER {82 J55% The testing method and condition.
AERTH H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
FEPHE FUERTERAEEN I EE ¢ 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
LRI FUEEN JH+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T A AT 10 (EHELR > 57

Short time overload

+(1%+0.05Q)

10 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

=P EE=1i] o Rated voltage at 7017 for 1,000 hours

Load life #(5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

i & asch

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

Insulation resistance

R EIEER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
SSTIMEN £(1%+0.050) 260°C + 5°C for 10 seconds ({F§5f#)

Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5#7)(4.18)
ke E 2] >1000MQ 500V 4@z s 1 5§

500V insulation test 1min.(4.6.1)
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CEMENT RESISTOR

ZKJEERRH 23

CEMENT RESISTOR (RGK Type)

RGK I

B4ERSE Construction

1 | Ifi F % |Lead wire 5@ | Mark
q 7 | Marking
2 | & g | Cap -
3 ES #% | Ceramic base sghzzisfel | Insulation coat
7% B 7 {1 (Body color) © 4 | 44 R7RE | Wire wound / Film #% %% | Ceramic case
=] £ (W hite)
il 7~ (Marking ) :
# R~ Dimensions
B 7 (Alphanumeric ) WREIRT
Rated Wi H ) L
Power (W) (mm) (mm) (mm) (mm)
4 6.8+0.3 6.8+0.3 25+1
5514 Feature
- 6.8+0.3 6.8+0.3 25+1
ORIREHERLG: 7 22385
. ) - 6 6.8+0.3 6.8+0.3 25+1
Compact type with safety design of non-flammability
) ) 7 6.8+0.3 6.8+0.3 33+3 331
and insulation.
9 9.5+0.5 9.5+0.5 331
O] fEHtEE R
Low inductance is available. " 9.0£0.3 9.0£0.3 5041
o 17 .5+0. .0£0. 75+1
O EHIEE 9.5+0.5 9.0+0.3 5
Stable long life. .
WK5R455 Type composition 5] Example
OWKRE P KBE
RGK 05 J R100 S000 NH
Can be produced according to customer’s request.
. . A% BT ERFE(E EIHEQ) XL Ui 45
OFEMFFEEH RoHS ZE3kK Type | Rated Power | Tolerance | Resistance Forming Lead Wire
Products is compliance the EU-RoHS request. 04:4W F+1% R010=0.01 See table Bz
05:5W G+2% R100=0.1 below Heat plated
07:7W J+5% 1R00=1
H2%##& Reference standards
AO:10W K+10% 10R0=10
JIS C 52011
1000=100
1001=1K
1002=10K
B5EE Ratings
Rated ; SRFEARE RAEE e (B Max. HeEBaEEE Max. fif&EE Dielectric
Power (W) FE{EEE) Resistance Range(Q) T.CR. Tolerance Working Voltage Overload Voltage Withstanding Voltage
4 0.010~ 9.1K
5 0.0220~ 15K
6 0.0220~ 15K F+1%
G+2%
7 0.05Q~ 30K + 350ppm/°C J45% 1000V 2000V 2000V
X 0
9 0.05Q~ 33K K+10%
11 0.1Q~ 47K
17 0.20Q~ 82K
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WZEE R %48 Derating curve

5  Example
9 100 AN
5 80 : S
g Ll L
AN-TW g | b
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— 1
g 20 i >
g o :
-40 25 180
Ambient Temperature (°C)
gé‘ 100 T~
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@ 80 t =
g : e 9
60 5 -.\
IW~11W @ !
® 40 ;
o ]
& 20 ! S~ <
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o 0 ! =
-40 25 250
Ambient Temperature (°C)
& 100
& :r‘“"‘\\\
@ 80 T ~
= 1 S~
o I “\‘
o 60 : —
>1 5W 8 | ‘\-.\
5 40 : SN
= I [~
2 20 1 ""--.\
= ]
& 0 1 —
-40 25 275
Ambient Temperature (°C)
W ER {82 757% The testing method and condition.
AEETE H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)

Short time overload

+(1%+0.05Q)

EIHE FUERTEREEN M= B¢ g2 10mm

Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
AR FUEEN =H+100°C

T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)

JReLHSR P 8t 4 17 6.25 [EEEELIR > 5 1

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

B =y o Rated voltage at 70°C for 1,000 hours

Load life #(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

R G 95%

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

A

5 cycles for -25°C (30min) ; room temp.(30min)

Insulation resistance

+(1%+0.05Q) _ :
Temperature cycle ~ +85°C (30min) room temp. (30min)(4.19)
e 0, 0, JELAE il
#ﬁ%ﬁﬁ??& . £(1%+0.050Q) 260°C + 5°C for 10 seconds (KE§51E)
Resistance to soldering heat 350°C +10°C for 3.5 seconds (F-1£§7)
P— - 1000MO, 500V 4@ it 1 534

500V insulation test 1min.(4.6.1)
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CURRENT SENSOR RESISTOR

RGC B EREHEHESS

CURRENT SENSOR RESISTOR (RGC Type)

W45 i#EE Construction
CEJ Sma
z {Fuus 100 — f L1 |
00 @ ® 00
—.9“‘3'“‘ e— - /
—e———
G —
- o ’ L J
1 D
1 | 4% |Lead wire 5 | & 7~ | Marking
2 | & ##& |Ceramic base s@zzasiel | Insulation coat
7K & BH £t (Body color) :
. 3 | # 1§ |Cap 7 |z 2 Ceramic tube /
= & (White) 4 | @ 2 |Wire wound BAER Ceramic case
T 7~ (Marking ) : Wy R~ Dimensions
e = (Alphanumeric) Rated L L1 Maxd D ) ad
Power (W) (mm) (mm) (mm) (mm) (mm)
1 11.5+1 15 4.3+1 2612 0.6+0.05
2 11.5¢1 15 4.3+1 2612 0.6+0.05
5514 Feature
s 3 151 19 5.5+1 32+2 0.8+0.05
ORIREHERLS: 2235
+ + + +
Compact type with safety design of non-flammability 4 2241 26 8.0+1 27£3 1.0£0.05
) ) 5 22+1 26 8.0+1 30+2 0.8+0.05
and insulation.
7 22+1 26 9.0+1 30+2 0.8+0.05
O fEHHEER
. . ) 9 38+1 42 9.0+1 30+2 0.8+0.05
Low inductance is available.
. 10 37+1 41 10 1 30+2 0.8+0.05
ORMAtEEME
. 20 42+1 46 12 1 30+2 0.8+0.05
Stable long life.
OTW ~ OW J 5 TR,
il
OnlfRE FFRKEUE WEl5R4RTS Type composition
Can be produced according to customer’s request. % Example
OFEMLFFEEUE RoHS Zk RGC 03 J R100 A52 NH
Products is compliance the EU-RoOHS request. 4, MR e EIEQ) — KT e
Type Rated Power | Tolerance Resistance Forming Lead Wire
03:3W F£1% R001=0.001 | See table B
W2%##% Reference standards 05:5W G2% R010=0.01 below | Heat plated
JIS € 5201-1 07:7W J£5% R100=0.1
AO0:10W K+10%
W EE Ratings
Rated FE (E#EE RIS RFEE e EEEE Max. e a B Max. fif & E& Dielectric
Power (W) Resistance Range(Q) T.C.R. Tolerance Working Voltage Overload Voltage Withstanding Voltage
1
2
3
4 F£1%
+20ppm/°C
0.001Q~ 0.1Q G+2%
+. 0
° (1mQ~ 100mQ) +50ppm/*C J£5% PR J10PR 2000V
+100ppm/°C
7 K+10%
9
10
20
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WZEE R %48 Derating curve

5  Example
9 100 g
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>15W 8 ] i - -
[ ]
o I
§ 20 : \“-—.._\
5 : [,
-40 25 275
Ambient Temperature (°C)
I ER{R {62757 The testing method and condition.
AEETE H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)

Short time overload

+(1%+0.05Q)

EBlHE FUERTERAEN M= B¢ g2 10mm

Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEMEN =3H+100°C

T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)

T A A 6.25 [EERELIR > 5 1

6.25 times the rated power for 5 seconds(4.13)

Load life in humidity

+(5%+0.1Q)

=P EE=1i] o Rated voltage at 70°C for 1,000 hours

Load life (5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

i )& A far &5 dn 0 p

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

Insulation resistance

R IEEER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp.(30min)
Temperature cycle - ’ ~ +85°C (30min) room temp. (30min)(4.19)

S TTNE] £(1%+0.050) 260°C + 5°C for 10 seconds (J£$5f&)
Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
4% EH >100MQ 500V &R 1 7y

500V insulation test 1min.(4.6.1)
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HIGH PULSE WIRE WOUND RESISTOR

Hvw [ FEA

HIGH PULSE WIRE WOUND RESISTOR (Standard Type)

W45 i#EE Construction
FBYEL"*< f L1 |
— R — ———————— @0 @ ® 09
e | A —
—
| D
1 | I 1-4¢ |Lead wire 5 | f& Jik | Marking
2 | & #%& |Ceramic base )
6 | 4@% skl | Insulation coat
7K §8 BH & (Body color) : 3 | # 1§ |Cap
=] 1 (White) 4 | & 48 | Wire wound 7 & & | Ceramic tube
il 7~ (Marking) :
e = (Alphanumeric )
WM R ~) Dimensions
Rated Dimensions(mm) Weight(g)
Power (W) L L1 Max. D ad ? (1000pcs)
54 Feature
W5t 1 1412 18 5+1 1250
R = IRET
OBREA SR =R E R 5 1652 20 741 2250
The ANTI-BURST Type wire wound type High pulse
3 2742 31 61 [0.8+0.05| 35*3 3000
safe usage by special non-flammable silicon-base.
4 4042 45 71 5500
57 25KV ZE I fET
SEES R 5 432 48 741 5900
Acceptable pulse of 25KV discharge.
O=EREHE
High reliability.
O R A RoHS Bk WE5R455 Type composition
1
Products is compliance the EU-RoHS request. f Example
HV W 01 J 10RO S000 NH
A% e BT PEE | EHEQ) | ZXNT | W
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
W: Wire 01:1W J+5% 10R0=10 See table NG
BW2E3#& Reference standards 02:2W K+10% | 1000=100 below |Heat plated
JIS C 52011 03:3W M+20% 1001=1K
04:4W 1002=10K
05:5W 1003=100K
ZEE Ratings
Rated FE##EIE Resistance Range(Q) R EEE Max. | FEEBE T EEE Max. | fiHEEE Dielectric S W25 Pulse
Power (W) J£5%(E24) | K£10%(E24) | M20%(E24) | Working Voltage Overload Voltage Withstanding Voltage T.CR. withstanding voltage
1 300V 600V 15KV
250V
2 400V 800V
3 450V 900V +300 ppm/°C
350V 25KV
4 1000V
550V
5 1100V 500V
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WZEE R %48 Derating curve

5  Example
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Ambient Temperature (°C)

I ER {6 (48 )5 )% The testing method and condition.

SERHE Rt {E BB ITE
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
FEPHE FUERTERAEN MR E 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R HEEN %38+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T A e 6.25 [EEEELIR > 5 1

Short time overload

+(2%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

S=PEE=4i) o Rated voltage at 70°C for 1,000 hours
Load life 5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)

e 10% rate power load
[pz=tEEiic] 0 pow

Load life in humidity

+(5%+0.1Q)

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

[l =3 +(2%+0.050 40°C > 95% RH » 240 /N
Moisture resistance H2%+0. ) 40°C, 95% RH for 240 hours
B EEER +(2%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
S ITRES +(2%+0.050) 260°C + 5°C for 10 seconds (J£$5f&)
Resistance to soldering heat enT 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
— 1 000MO 500V Gt 147
Insulation resistance ’ 500V insulation test 1min.(4.6.1)
ey +5% The following discharge cycle is repeated
- 10M SW With following DC pulse test voltage.
}:— Pulse voltage: DC 14 kV
be 1pF RXE
POWE P —" =
<«
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ALUMINUM CASED POWER RESISTOR

GR iR S

ALUMINUM CASED POWER RESISTOR (GR Type)

W45 i#EE Construction

o~
o)

Cilex
SNELEE (5 (Body Color ) : it v (Marking) : !
4 = t(Gold) X = (Alphanumeric )
5514 Feature
1 | Ui T 4 |Lead wire 5| & % | Ceramic base
=8 =t-o) ey _f p ,A
O fREMER 2 s TRl AkE 20KV 2| 2 # |Auminum case ‘ ‘
High stability strong construction and anti-surge to 20KV. 3 | % & J | Silicon cement 6 | Gat Rl | Wire wound / Film
OWKRE P KBE 4 | #% i@ |Cap 7 | SR |Marking
Can be produced according to customer’s request.
WP EECEE RoHS 23K . .
O A 2K BYME R~} Dimensions (mm)
Products is compliance the EU-RoHS request.
Rated
S LR ~
O IMEE R Power (W) 5 10 25 50 85 100 | 225~300
Low inductance is available.
WEI9R45TE Type composition % Example D+2 81 85 95 116 93.5 12043 150
= : A+0.4 11.5 14.5 18 39 64 70 76
ng | s | TEDE | gos | mpEo) | omr| T
Type | Size — Tolerance | Resistance | Forming |Lead Wire L+1 5 33+3 33+3 33+3 9 12.5 18
Wire |  05:5W F+1% | R100=0.1 | P000= |Aluminum F+1 16.5 20.5 27.3 29 29 71.5 76
AO0:10W G+2% 1R00=1 Straight | Cased B+0.4 12.5 14 19.5 21.6 10 57 64
P0:300W | K+10% 1000=100 |Terminal
° ermina N0.1 22 | 22 | 22 | 22 | 22
1001=1K | NWO0O0=
K+0.3 25 24 3.2 3.2 3.2 4.8 4.8
1002=10K |No sense
Gzt1 8 10 15.5 15.5 15.5 44.5 55.6
1005=10M | winding
J+1 2.2 5 6.6 7.6 8 21 24.4
1007=1000M| NWOT=
H+0.2 1.5 2 2.2 22 2.2 4.7 6.4
. Terminal
B%EE Ratings
#% |Rated Pow-| fpgg  |MEWGE Resistance Range(Q)| e | mprtagy | MesGHEEE Max | [if8RE Dielectric
Type er (W) Material Standard | Non-inductive | Tolerance T.CR Working Voltage | Withstanding Voltage
4.5 Film 1.5K~1G 200~10M
GR-5
5 Wire Wound 0.10~1.5K 0.02~200
8.5 Film 2K~1G 470~10M
GR-10 _
10 Wire Wound 0.1~2K 0.02~470 + 25ppm/°C
20 Film 4.7K~1G 1.2K~10M F+1%
GR-25 G2%
25 Wire Wound 0.5~4.7K 0.1~1.2K J - D/° 1 50ppm/°C 1500V 1000V
+5%
GR50 45 Film 10K~2G 1.5K~1M K+10%
50 Wire Wound 1~40K 0.2~1.5K +100ppm/°C
GR-100 100 Wire Wound 3~25K 0.5~4K
GR-225 1 350ppm/°C
225~300 | Wire Wound 3~25K 0.5~4K
GR-300

Note:The highest resistance can be contact our sales.
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5  Example
& 100 ~
2 ! ]
8_ 60 1 \"\-.___
s | ]
T 40 I
5 2 ! T~
o i ~<
& 0 i --.._____‘
-40 25 350
Ambient Temperature (°C)
WaHEJHRERE EAE
SURFACE TEMPERATURE RISE Vs. LOADED POWER
GR-series Surface Temperature rise
400
@) / — 10W
o 300 / /
= — 25W
—
S 200 a P
s / / — 50w
|°—E" 100 < il
— 100W
0
50% 100%
Loading Power
I BR 6482 55% The testing method and condition.
sEETH H RS (E EER YA
Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)
EEHE FEMEAZEN HIEEEETRZ 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
TR REL HEHEN %=H+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
s A A A 6.25 BHEH - 51

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds(4.13)

A=y o Rated voltage at 70°C for 1,000 hours

Load life #(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

[R=taE il

Load life in humidity

+(5%+0.1Q)

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

it +(19+0.050) 40°C + 95% RH » 240 /]\I%

Moisture resistance - ’ 40°C, 95% RH for 240 hours

R EEER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
JREGTER +(1%+0.05Q) 260°C + 5°C for 10 seconds (fF§51&)

Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
4% eI >1.000MQ 500V &2& izt 1 576

Insulation resistance

500V insulation test 1min.(4.6.1)
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FLAT TYPE METAL CLAD WIRE WOUND RESISTOR

GH HAISEREERH 28
FLAT TYPE METAL CLAD WIRE WOUND RESISTOR (GH Type)
W45 i#EE Construction
Sh i B (o (Body Color)
iR £ (Silver)
1= 7~ (Marking) :
~X = (Alphanumeric)
W4 Feature
ORI A%
High power rating, and ultra precision.
4 X@5.0 ( 100W~250W )
OWKRE P KBME 6 X@5.0 ( 300W~500W )
Can be produced depending on to customer’s request. 1 | & & iz |Insulation plate 5 | & iz |Ceramic base
o At . 2 | 4 4 Wire wound
OFEMFHEEE RoHS 2K . 6 | @4kl |Insulation coat
. . 3| 88 7% | Aluminum case
Products is compliance the EU-RoHS request.
4 | 4@axEEs | Silicon rubber wire 7 | = 7k | Marking
OV EHHEER (= 1KHz © 3uH)
Low inductance is available.
W4 R~ Dimensions
ia% % Type composition ] Example
MRS Typ P b P o osvitfgm ;'n:f) z-rﬁfnz) WA12 (mm) | W22 (mm)
RG W JO J 10RO S245 GH
B | @t | BHEDER | EREME | EEEQ) | SINL | EREER 100 90 70
Type | Size |Rated ower [Tolerance | Resistance | Forming | Aluminum
150 120 100
Wire | JO:100W J+5% R100=0.1 | Straight | Aluminum
200 150 130
MO0:150W 1R00=1 Length Cased
10R0=10 250 180 160 80 70
1000=100 300 210 190
1001=1K 400 270 250
500 330 310
B5EE Ratings
Rated LT S SeeD) e S| REGS | REEREE Max |REASHEE Max| [T Dielectric
Power (W) Standard Non-inductive Tolerance T.C.R. Working Voltage Overload Voltage |Withstanding Voltage
60 0.1Q~ 500Q 0.05Q0~ 10KQ
100 1Q~ 1.0KQ 20~ 500Q 500V
150 1Q~ 1.2KQ 20~ 600Q
200 1Q~ 1.4KQ 20~ 700Q
J+5% +350ppm/°C 1500V 1500V/DC
250 1Q~ 1.6KQ 20~ 800Q 750V
300 1Q~ 1.8KQ 20~ 900Q
400 1Q~ 2.0KQ 20~ 1KQ
1000V
500 1Q~ 2.5KQ 20~ 1.2KQ
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WZEE R %48 Derating curve

5  Example
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-40 25 250 350
Ambient Temperature (°C)
IER {22 157 The testing method and condition.
AERTH H Mt {E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EIHE FUERTERAEN M= B¢ 2 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEMEN %fi+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
T A A 5 [EHEL)H > S 1

Short time overload

+(1%+0.05Q)

5 times the rated power for 5 seconds

=P EE=1i] o Rated voltage at 70°C for 1,000 hours
Load life (5%+0.10) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
it e 10% rate power load

Load life in humidity

+(5%+0.1Q)

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

it S 1 +(1%+0.05Q) 40°C > 95% RH > 240 /|\Ef

Moisture resistance - ' 40°C, 95% RH for 240 hours

RIEIEEE £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)

e Lol >1.000MQ 500V {4kl 1534

Insulation resistance

500V insulation test 1min.(4.6.1)
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SQUARE SHAPE ALUMINUM SHELL RESISTOR

RA Papitkial CANER

SQUARE SHAPE ALUMINUM SHELL RESISTOR (RA Type)

B4Ef&E Construction

L2

4N BH (& (Body Color ) : it 7~ (Marking ) -
R @ (Silver) e = (Alphanumeric) 1 | & % #iz |Insulation plate
2 | % 4 | Wire wound
Wf{E Feature 3| %% | Aluminum case
@ prullct ez S —— 4 | ghezdEay | Silicone rubber wire
High power rating, and ultra precision. I'...“ + ‘ 5| & & | Ceramic tube
Oz P KB = - 6 | 4@kl | Insulation coat
Can be produced according to customer’s request. TR | Marking
OFEMFFEEE RoHS 2K
Products is compliance the EU-RoHS request. W45 R~ Dimensions
ATFE AR
O RHERE Rated Power (W) z_rlfnz) hﬁ;z)
Low inductance is available.
60 50 75
K574 Type composition 5] Example 80 70 95
RA sQ 301 d 10RO NPO0O 100 85 110
SR 120 100 130
ne | 86 | werk | s | e SO
Type| Size |[Rated ower | Tolerance | Resistance : 150 140 165
end piece
Square | 600:60W J+5% R100=0.1 S300: 200 160 200
300 240 280
Shape | 101:100W 1R00=1 300mm
400 320 360
301:300W 10R0=10 Straight
500 400 440
801:800W 1000=100 Length 600 480 520
1001=1K 800 560 600
W%E%E Ratings
Rated FE{E#EE Resistance Range(Q) BAEE | CEREG | RUSEEFEE Max. | B BEREE Max. | iR Dielectric
Power (W) Standard Non-inductive Tolerance | T.C.R. Working Voltage Overload Voltage | Withstanding Voltage
60 0.001 ~ 5K 0.1 ~ 100Q
80 0.001 ~ 6K 0.2 ~ 100Q
100 0.001 ~ 8K 0.2 ~ 100Q
120 0.001 ~ 10K 0.2 ~ 100Q
150 0.001 ~ 12K 0.2 ~ 100Q
200 0.001 ~ 15K 0.2 ~ 150Q J+5% +350ppm/°C 1000V 2000V AC 1500V
300 0.001 ~ 18K 0.5 ~ 150Q
400 0.001 ~ 20K 0.5 ~ 200Q
500 0.001 ~ 25K 0.5 ~ 500Q
600 0.001 ~ 30K 1~1K
800 0.001 ~ 30K 1~1K
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WZEE R %48 Derating curve

5  Example
100

80

60

40

20

Percent rated power (%)

WEEEHRERE EFHE
SURFACE TEMPERATURE RISE Vs. LOADED POWER

25

Ambient Temperature (°C)

200 300

56 Temperature Rise of each power
400W
400 »-_‘}___D__D_..u-_a--—c—
350 P i | oot 300
—~ ,C/ _o-“D—-D_
S bad L || 200%
~ L~ _‘0__0-.-0—-0-"9-
) 5)’" Lot ] ool 150w
5 > j//,o"(y s e e et | 120W
-— P I o
[ J/;/i/ >l - B e v P e
[} . |t SOW
= o | e L] Lol totoro [ sow
g 150 - Tty
5 ||
= 1o =
S0
0
9 b ® & # F P P Powerrate (%)
BRI {4-E2 75 7% The testing method and condition.
HREBHE B E ERTTE
Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)
EEPHE FUERERAEEN M B¢ 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
LRI FUEEN JH+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
R A A e 10 (EHER > 57

Short time overload

+(2%+0.05Q)

10 times the rated power for 5 seconds

A=y o Rated voltage at 70°C for 1,000 hours

Load life H5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N 10% rate power load

[R=tOE il

Load life in humidity

+(3%+0.1Q)

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

i & e +(3%+0.050 40°C > 95% RH > 500 /N
Moisture resistance +(3%+0. ) 40°C, 95% RH for 500 hours
RETEEE £(1%+0.05Q) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ' ~ +85°C (30min) room temp. (30min)(4.19)
. .
ﬂﬂja@ii o . £(0.2%+0.05Q) Test voltage : 1,500 V
Dielectric withstanding voltage Duration time 60 s
R 1. 000MQ 500V &5 MG 1 i

Insulation resistance

500V insulation test 1min.(4.6.1)

A

Heat Resistance

+(0.5%+0.05Q)

Temp. 275°C for 2 hours.
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TRAPEZOID ALUMINUM SHELL RESISTOR

RAMH B AAEISERLEERH 25

TRAPEZOID ALUMINUM SHELL RESISTOR (RAMH Type)

W45 i#EE Construction
of E L
© {
| E
= 5 12
| L1 |
ERRES | |
«© _
N
1 L2 J @|>
Ly 1 1
SMNEiE L (Body Color) : R (Marking ) : @
e (Silver) Y (Alphanumeric ) 1 | & % #iz |Insulation plate
2 | % 4 | Wire wound
W Feature e 3 [ 42 %% | Aluminum case
OB SRR . Illll.i " 4 | 4@%E% | Silicone rubber wire
High power rating, and ultra precision. — & 5 | % ‘& [Ceramictube
—F . )
§ 6 | &%k | Insulation coat
OFMREFFTREERST ~ T -~ ERE) e
) 7| = 7 | Marking
Can be produced according to customer’s request.
OFESLFFEE RoHS Bk WSHMEIR~) Dimensions
Products is compliance the EU-RoHS request.
P a Rated Power (W) ;-nlﬁ‘z) hﬁ;z) '(3:1:“?
ORHRAMEERY
Low inductance is available. 60 50 80 62
80 60 90 72
W5E4RES Type composition 100 75 105 87
{1 Example 120 90 120 102
RA MH 301 J 10RO S000 150 120 150 132
A WA | BETER aRAEE | EFEEQ) HE
Type| Size |Rated ower | Tolerance | Resistance | Straight 200 140 170 152
Ship 600:60W J+5% R100=0.1 S200: 300 180 210 192
Type 101:100W 1R00=1 200mm 400 230 260 242
301:300W 10R0=10 Straight 500 300 330 312
600 360 390 372
801:800W 1000=100 Length
800 400 430 412
102:1000W 1001=1K
1000 530 560 542
W%EE Ratings
Rated HfEEEH Resistance Range(Ql) HoEl | OREGE | REEAEE Mex. | RASBEFEE Max | f#EE Dielectric
Power (W) Standard Non-inductive Tolerance T.CR. Working Voltage Overload Voltage Withstanding Voltage
60 0.001 ~ 5K 0.1 ~ 100Q
80 0.001 ~ 6K 0.2 ~ 100Q
100 0.001 ~ 8K 0.2 ~ 100Q
120 0.001 ~ 10K 0.2 ~ 100Q
150 0.001 ~ 12K 0.2 ~ 100Q
200 0.001 ~ 15K 0.2 ~ 150Q J+5% +350ppm/°C 1000V 2000V AC 1500V
300 0.001 ~ 18K 0.5 ~ 150Q
400 0.001 ~ 20K 0.5 ~ 200Q
500 0.001 ~ 25K 0.5 ~ 500Q
600 0.001 ~ 30K 1~1K
800 0.001 ~ 30K 1~1K

NOTE: 1.The impedance value request is over above table, please contact our sales.
2. The TCR request please ask before order.
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WZEE R %48 Derating curve

5  Example
= 100
= <J
oy : [~~~
agj 80 |
8_ 60 : \"\.h_
1 "‘h\
kS 1 -
g 40 : .
- ! ~
= I = -
[0 1 Rk
o 0 . N
-40 25 200 300
Ambient Temperature (°C)
BEFRTHRERE EAE
SURFACE TEMPERATURE RISE Vs. LOADED POWER
56 Temperature Rise of each power NOTE:
1.Pulse function can design for client request. Please
400w
400 . PR i e contact our sales.
250 P e tomomro=o-| 300W 2.We can offer the Temperature probe design of imped-
%) ;/0‘ L] —_— ance wire inner.
o 300 i -0__‘)—-0—'0--"’-'-0--0_
o ;5;/ T . ool 150w
!5250 j,/;fr 'Ir| [ e | 120W
-— ol P
[ J/;/ yad oL - B e v P e
) .| | e 20W
= o | e L] Lol totoro [ sow
g 150 : gty
5 ||
|_ -
& ® 5 47 P Power rate (%)
A BR{R{-E2 572 The testing method and condition.
HERHE RS E BT A
Test Items Performance Requirements Test Methods and Standard.(JISC5201-1)
EIHE FEAERZEN M B¢ 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
TREEREL FEEN ,/+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
%EH?J‘F%}\@%\T% 1(2%"'0.050) 10 1%%Efl§rj]$ » 5 %’/I\
Short time overload 10 times the rated power for 5 seconds
A=y Rated voltage at 70°C for 1,000 hours
Load life *(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
TR e 10% rate power load

Load life in humidity

+(5%+0.1Q)

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

&M £(3%+0.05Q) 40°C » 95% RH > 500 /\[

Moisture resistance 40°C, 95% RH for 500 hours

B EEER +(1%+0.050Q) 5 cycles for -25°C (30min) ; room temp. (30min)

Temperature cycle ~ +85°C (30min) room temp. (30min)(4.19)
s .

ﬁ'ﬂja@fﬁj o . £(0.2%+0.05Q) Test voltage : 1,500 V

Dielectric withstanding voltage Duration time 60 s

EeE >1.000MO 500V 4@k 15383

Insulation resistance ’ 500V insulation test 1min.(4.6.1)
Feh |

ks +(0.5%+0.05Q) Temp. 275°C for 2 hours.

Heat Resistance
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POWER WIRE WOUND RESISTOR

RQ |I;b%%@y%ﬁﬁﬁ

POWER WIRE WOUND RESISTOR (Fixed & Non-inductive Type ; Adjustable Type)
W45 i#EE Construction

o 9 0 @06 ®
HG

ZEiRlBA L (Coating Color) : & (Marking) :
4t (Green) Y (Alphanumeric)
OniHERER

ObiEA G mIRE R
The ANTI-BURST Type wire wound type High pulse

safe usage by special non-flammabile silicon-base. VN _":_E
OmKZ 25KV ZE Rz TE Y
Acceptable pulse of 25KV discharge. a
OmifEHAM: | L | d
High reliability. ! i
OFE MFEEEA RoHS Tk 1 | 8 Z8 | Iron stand 4 | % 45 | Wire wound
Products is compliance the EU-RoHS request. 2 | [ s | Ceramic washer Z % |Ceramic base
O MEER 3 [/ i |Marking 6 | 4@l | Insulation coat
Low inductance is available. BB T4 E Derating curve
BE5R451E Type composition 5] Example il Example
RQ FR 100 J 10RO c2 HG
e e BT RAE | FEIEEQ) HHERE HE .
Type Size Rated Power | Tolerance | Resistance | Copper ring | style & T~
FR: Fixed 100:10W J+5% 10R0=10 | C2:2Ring |HG:EA= %’ :: B
NR: 101:100W | K+10% | 1000=100 | C3:3Ring | VZ:17= % 40 — ~<
Non-inductive| 102:1000W 1001=1K | C4:4Ring VN4t E 20 = —
MR: 1002=10K * ' 2 0
Ambient Temperature (°C)
Adjustable 1003=100K
WM R~ Dimensions
Dimensions Rated Power (W)
(mm) 10 | 20 | 30 | 50 | 60 | 80 | 100 | 120 | 150 160 | 200 | 250 | 300 | 400 | 500 | 600 | 700 | 800 |1000|1300(1500(2000

L+2 45 |60 | 75 [ 110| 90 | 110 [ 140 | 160 | 195 | L+4 | 185 | 210 | 210 | 260 | 330 | 330 | 400 | 460 | 460 | 540 | 600 | 600 | 650
D1 12 |17 | 17 | 26 | 28 | 28 | 28 | 28 | 28 |D+2| 35 | 35 | 40 | 40 | 40 | 50 | 50 | 50 [ 60 | 60 | 65 | 65 | 65
g1 18122 |22 |30 |32 |32|32|32|32|g+2| 36 |36 |38 | 38|38 |50 |50 |50 (55|55 |62 62| 62
W1 4 5 5 8 8 8 8 8 8 (W#2| 10 | 10|12 |12 |12 |12 |10 |12 | 156 | 156 | 156 | 156 | 15
G1 2 2 2 5 5 5 5 5 5 |Gx1| 5 5 5 5 5 6 4 6 6 6 6 6 6

H+1 9 12 112 |18 | 19 [ 19 [ 19 | 19 | 17 |Hx1| 19 [ 19 | 20 | 20 | 20 | 25 | 25 | 256 | 30 | 30 | 30 | 30 | 30

N+0.5 3 4 4 6 6 6 6 6 6 [N+2| 8 10 8 8 8 9 9 9 10 [ 10 | 10 | 10 | 10
L1+2 62 | 90 [ 112|166 | 146 | 166 | 196 | 216 | 251 |L1£1| 245 | 284 | 274 | 335 | 403 | 410 | 480 | 530 | 535 | 615 | 722 | 722 | 722
K+2 28 | 36 | 36 [ 60 | 60 | 60 | 60 | 60 | 60 |K+4| 76 | 76 | 78 | 78 | 82 | 110 | 110 | 100 [ 110 [ 110 | 115 | 115 | 115
T+0.3 1 1 1 121121212 (12|12 |T+03 16|16 |16 |16 |16 (16|16 |16 |16 |16 |16 |16 | 16
Mz1 10 [ 17 | 17 | 28 | 28 | 28 | 28 | 28 | 28 |M+2| 40 | 40 | 40 | 40 | 40 | 48 | 48 | 48 | 50 | 50 | 50 | 50 | 50
NOTE: Over above table list request please contact sales.
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mFUTABA
MNP

Short time overload

+(2%+0.1Q)

B%EE Ratings
[H {& #fi[El Resistance Range (Q)
Rated FRAE(E SRS HEL = (R E Max. fif2EEE Dielectric
Power (W) | f# Standard ;| &R} Non-inductive ; A[34 Adjustable ; Tolerance TCR. Working Voltage ~ |Withstanding Voltage
FR NR MR
10 13k | e
20 1-7KQ 1-360Q
30 1-10KQ 1-500Q
50 0.1-25KQ 0.1-8KQ 1-1.3KQ
60 0.1-30KQ 0.1-10KQ 1-1.5KQ
80 0.1-40KQ 0.1-20KQ 0.1-2KQ
100 0.1-50KQ 0.1-25KQ 0.1-2.4KQ
120 0.1-60KQ 0.1-30KQ 0.1-3KQ
150 0.3-75KQ 0.3-35KQ 0.3-3.6KQ
160 0.3-80KQ 0.3-40KQ 0.3-3.9KQ
200 0.3-100KQ 0.3-50KQ 0.3-5KQ J+5%
+350ppm/°C 1500V 750V
250 0.5-125KQ 0.5-60KQ 0.3-6.2KQ K+10%
300 0.5-150KQ 0.5-75KQ 0.3-7.5KQ
400 0.5-200KQ 0.5-100KQ 0.5-10KQ
500 0.5-250KQ 0.5-120KQ 0.5-13KQ
600 0.8-300KQ 0.8-150KQ 0.5-15KQ
700 0.8-350KQ 0.8-180KQ 0.5-18KQ
800 0.8-400KQ 0.8-200KQ 0.8-20KQ
1000 1-500KQ 1-250KQ 1-25KQ
1300 1-500KQ 1-250KQ 1-25KQ
1500 1-500KQ 1-250KQ 1-25KQ
2000 1-750KQ 1-300KQ 1-39KQ
NOTE: impedance request is over above table, please contact sales.
I ER 5482 J53% The testing method and condition.
AEETE H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EBIHE FUEIERZERN HIERE Ll 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
LRI FEEN Z=f+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
JRELHSR P 8 4 17 6.25 (FELEYE > 5 1)

6.25 times the rated power for 5 seconds(4.13)

S=PEE=4i) o Rated voltage at 70°C for 1,000 hours

Load life (1%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
N, 10% rate power load

[ip=S=teiE=tct o p

Load life in humidity

+(1%+0.1Q)

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

iRt

Moisture resistance

+(3%+0.1Q)

40°C > 95% RH » 500 /\H%
40°C, 95% RH for 500 hours

[(REE:S

Dielectric withstanding voltage

Flash over, burning, insulation damage
should not be observed

Test voltage : 750 V (MR T 355551
Duration time 60 s

{4 eI

Insulation resistance

>100MQ

500V &5 s 1 788 (MR ATEl snbRIM)
500V insulation test 1min.(4.6.1)
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COAT- INSULATED ZERO OHM RESISTOR

RZU
RZS

RZY I

RZT

REENIKEL 0QERRH S
EGRIPER 0QERH R
Btz 0QEEH 23

IRON CORE ZERO OHM RESISTOR (RZT Type)

FIRE PREVENTION COAT ZERO OHM RESISTOR (RZU Type , RZS Type)

INSULATION RESIN ZERO OHM RESISTOR (RZY Type)

B4ERSE Construction

@

I D
1 | Ifr4 |Lead wire 5 | & §& § |Tinplating
4 HEH f (Coating Color) : 2 | % % |Ceramic base
) ) ) 6 | f& 7in | Marking or color code
RZU fire prevention coat (Gray) + RZS (pink) 3 | # g |Cap
RZU ZFHE K RIKE) ~ RZS (4L &) 4 | % & |lron core 7 | 4g8%z5kl | Insulation coat
RZY Insulation resin (Yellowish) - RZT iron core. (or blue)
e i e . IR~ Dimensions
RZY @R v ) - RZT §80U A (or BE ) WIS
Dimensions(mm :
fii Si(Marking) © 32 Color Code(< S1/2W) Rated (mm) Weight(g)
) Power(W) L L1 Max. D ad ) (1000pcs)
25 Alphanumeric (1/2W ~ 1W)
1/8,1/6 | 3.3+0.3 4 1.8+0.3 | 0.45+0.05| 28+2 120
1/4 6.0+0.3 7 2.4+0.1 | 0.6+0.05 | 28+2 218
FM4 Feature
L 1/2 9+0.5 111 3.0+0.5 | 0.6+0.05 | 28+3 320
[
SEEL S1 9+0.5 111 3.0£0.5 | 0.6+0.05 | 28+3 320
Automatic insertion is applicable.
ORMIREMERE:
[ _gn
Excellent long term stability. ISR Type composition {51 Example
- . Rz U 14 X R0O00 A520 NH
O T EENE RoHS 0K
; ; N e e (ERPIES ARAEE EIHEQ) | XN | U4
Products is compliance the EU-RoHS request. Type Size Rated Power | Tolerance | Resistance | Forming |Lead Wire
U: Standard 16:1/6W dEEEEd 0Q See table | ZhgE4R
W25 ##& Reference standards S: Small 14:1/4W below | 2! Plat-
JIS C 5201-1 12:1/2W
01:1W
B%EE Ratings
HE i i
Rated o : B ER it B Dielectric 12 Taping/Ammo,Forming/Bulk pack (pcs)
[H{H #i[F Resistance Range (Q) i ! :
Power (W) Maxi. Amperage Withstanding Voltage A26 A52
RzU1/6 1.5A 300V 5000 5000
RzU1/4 2.5A
<20mQ
RzU1/2 2.5A 500V 2500 2500
RZS1 2.5A
RZT1/6 10A 300V 5000 5000
<5mQ
RZT1/4 15A 500V 2500 2500
RZY1/6 3A 300V 5000 5000
<20mQ
RZY1/4 5A 500V 2500 2500
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WZEE R %48 Derating curve

% Example
5 T T
s ! J 1AW & 112w
< 4 ! !
- X ' - — 1I6W
= ] ]
RZU a , : -
ko] 1 I '
5 1 i S
14 .
0 ; : S
-55 70 155
Ambient Temperature (°C)
5 T [y,
2 s % 1/14W
< 4 . :
-u,:-; 5 : : _. — 1/BW
= ] 1 3
RZY 3, : FINUN
- ] I "
E 1 I
NN TTR
I I L
0 1 I S
-55 70 155
Ambient Temperature (°C)
50 T T
_ i ] 1/14W
< 40 ! ;
= ' ' — 11EW
g : :
RZT 3 : :
o ] ]
Q I .
T 10 ! N
o I I'"‘-n.‘_ .
0 : : -
-55 70 155
Ambient Temperature (°C)
I ER {5 {REE /57 The testing method and condition.
sERH H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EIHE FUERZERN HIERE Ll 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
JESTAVES Temp. of solder 245°C + 5°C

Solder ability

After test, <20mQ

duration of immersion 5s +0.5 s

Load life in humidity

After test, <20mQ

B After test, <20mQ SUERL 70°C » 1,000 i5

Load life ’ Rated Amperage at 70°C for 1,000 hours
N 10% rate power load

RS G 95%

40°C, 95% RH for 1,000 hours
1.5h ON / 0.5h OFF cycle(4.24)

SH I R
Temperature cycle

After test, <20mQ

5 cycles for -25°C (30min) ; room temp. (30min)
~ +85°C (30min) room temp. (30min)(4.19)

KR 2L

Resistance to soldering heat

After test, <20mQ

260°C + 5°C for 10 seconds (fF51&)
350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
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LOW RESISTANCE RESISTOR

ST {EFHEEERE 28
LOW RESISTANCE RESISTOR (ST Type)
W45 i#EE Construction
("/:‘\\
{/_/IV</_M<4M ®
2 [H 4% |Resistive wire 2 | & #% J&@ |Solder coat
AREEEHAE  (Body color) : 3 | I 1 4% |Lead wire
s 1 (Silver)
WEISR4ENE Type composition 5] Example
W5 Feature - P P P
ST 50 J R010 MG P10 10
ORP/NEERE ,
e TREEREL SAEE | EEEQ) b IR | MR
Small size and light weight. Type T.C.R Tolerance | Resistance | Forming Pitch | Diameter
OFF R 50:+50ppm/°C | F+1% | 1M00=1m | MG
Excellent soldering performance. A0:x100ppm/°C | H*3% | 10M0=10m
PRl =r-pe = B0:+200ppm/°C J+5% R100=0.1
Can be produced according to customer’s request. C0:£300ppm/°C
O T E B RoHS 23K
Products is compliance the EU-RoHS request.
WZEE Ratings
ad A ER pos q R ORFEREL EF R EEE
(mm) Max. Current Rating (A) FR{E#EE Resistance Range (Q) Tolerance T.C.R. Temperature Range
0.8 6 TmQ~ 10 mQ 1% +50ppm/°C
~ H3% £100ppm/°C -55°C~150°C
1 8 10mQ~ 200 mQ J¢5°/: +200ppm/°C
1.2 10 100mQ~ 300 mQ +300ppm/°C
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WEE B T %428 Derating curve

5 Example
— 100
£ ) N
g 80 ; <
2 60 > i \
ke
2 > : N
T 40 "
£ ) : N
3 20 '
5 ) : N
D_ 0 1 \
-55 25 150

Ambient Temperature (C")

IR ER {6 (4B )5 7% The testing method and condition.

AERTH H Fits(E B TTA
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
EBIHE FUEIERZERN HIERE el 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
I EARE FEEN Zf+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
EsliEA S E =) +29 No evidence of mechanical damage and after
Short time overload e test impedance change ratio
A Ea +39% 100% rate power load
Load life == (90min on and 30min off keep the 1,000 Hrs)
N, 10% rate power load
Nl = A
MOREESD £2% 40°C, 95% RH for 1,000 hours
Load life in humidity 1.5h ON / 0.5h OFF cycle(4.24)
SS IE 1% 260°C + 5°C for 10 seconds (JE$5f&)
Resistance to soldering heat = 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
WEL 0 o
TR - Coverage 95% Temp. of solder 245°C + 5°C
Solderability duration of immersion 5s +0.5 s
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LOW RESISTANCE RESISTOR

LR

{ERE{EERE S

LOW RESISTANCE RESISTOR (LR Type)

/7["1(1“!\”

W45 i#EE Construction

i
ﬁ > FrY YT 1M
«—2)
ABgEts  (Body color) : 1| @ 4 |Resistive wire | 2 | & 4 J@ |solder coat
$H f (Silver)
ISR 4EES Type composition
Wt Feature SRR Typ P
B 5] Example
OR~/NHEEE
LR MC D08 J 2M50 L050
Small size and light weight.

s e e GUERST ERFE(E EIHEQ) ZRIL
Orr#HFrEE Type Size Wire Size Tolerance Resistance Forming
Excellent soldering performance. MC $4 D08:@0.8 F+1% 1M00=1m See
ORMRE PR KELE NC #8574 | D10:21.0 H+3% 10M0=10m | dimensions

Can be produced according to customer’s request. NR $51$245 D12:31.2 J+5% R100=0.1
OFETTAEE RoHS Z3kK NH 58584 | D20:@2.0 K+10%
Products is compliance the EU-RoHS request.
W EE Ratings
od BABER L EH D) ) S SR (R AR
(mm) Max. Current Rating (A) Copper Manganese Copper Nickel Tolerance T.C.R. Temperature Range
0.4 2.0 70mQ~ 200 mQ 80mQ~ 220 mQ
0.5 2.5 50mQ~ 150 mQ 60mQ~ 165 mQ
0.6 3.0 50mQ~ 100 mQ 60mQ~ 110 mQ
F+1%
0.7 4.0 30mQ~ 70 mQ 35mQ~ 75 mQ H£3% +50ppm/°C
J459% +100ppm/°C -565C~200°C
0.8 4.5 20mQ~ 50 mQ 25mQ~ 55 mQ =07 +200ppm/°C
K+10%
0.9 5.0 20mQ~ 40 mQ 25mQ~ 40 mQ
1 5.5 15mQ~ 30 mQ 20mQ~ 30 mQ
1.1 6.0 15mQ~ 20 mQ 16mQ~ 22 mQ
@d RS L B RCHSPTED s SRR S
(mm) Max. Current Rating (A) Copper Manganese Copper Nickel Tolerance T.C.R. Temperature Range
1.2 7.0 10mQ~ 20 mQ 12mQ~ 22 mQ
1.3 7.5 10mQ~ 20 mQ 12mQ~ 22 mQ
1.4 8.0 10mQ~ 20 mQ 12mQ~ 22 mQ
F+1%
1.5 9.0 10mQ~ 20 mQ 12mQ~ 22 mQ G+2% + 50ppm/°C
J+5% +100ppm/°C -55C~200°C
1.6 9.5 10mQ~ 15 mQ 12mQ~ 16 mQ =070 +200ppm/°C
K+10%
1.8 11.0 5mQ~ 10 mQ 6MmQ~ 11mQ
2.0 12.0 5mQ~ 10 mQ 6mQ~ 11mQ
23 14.0 3mQ~ 5 mQ 3mQ~ 5mQ
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BB ™5

M <~} Dimension
Fig1 : C Type Fig2 : W Type Fig3 : L Type
4D \
— . | )
¢D L (MAX) LMAX)
-CENTER ¢ o
H —Y . CENTER (._,)_L
L H
CENTER 12 | H p x
P [ P — ' 1
Figd : D Type Fig5 : T090 Type
\ - / \
— N
b ) o
P 1 ' D d

WZEE R T %48 Derating curve
5 Example

100

80

60

40

20

Percent rated power (%)

- --}----1--/

70
Ambient Temperature (°C)

B {R B2 75 7% The testing method and condition.

200

AERTH H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
ElHE FUERTERAEEN M= B¢ 2 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FUEEN =38+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
SOl R & £(2%) No evidence of mechanical damage and after
Short time overload e test impedance change ratio
=P EE=1i] +(3%) 100% rate power load
Load life e (90min on and 30min off keep the 1,000 Hrs)
g e 10% rate power load
RSSES £(2%) 40°C, 95% RH for 1,000 hours
Load life in humidity 1.5h ON / 0.5h OFF cycle(4.24)
iR, +(1%) 260°C + 5°C for 10 seconds (fF§51&)
Resistance to soldering heat e 350°C + 10°C for 3.5 seconds (F-/5§%)(4.18)
H M Temp. of solder 245°C + 5°C
Solderability Coverage 95% duration of immersion 5s £0.5 s
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POWER CHIP RESISTOR

MR PRIEEEH AR

POWER CHIP RESISTOR (Standard Type)

W45 ##EE Construction
A
= = = oD P
— — -
' G
] ® & o fln
B _
@ D m
4MEIEE®  (Body Color) ; ® 3 -
L F H
f (Black) | | I y [+ '
o 5x (Marking) e
X F (Alphanumeric ) K ||l @ |
514 Feature £ _| i
P
OEBENMENSEBIRIETUTE
High stability film or metal plate resistance elements. 1 Bz # F |Flange Aluminum alloy
OERI{E.(<50nH).HIEtE= 100K Hz 2 E-o i | Substrate Alumina 99%
Low inductive.(<50nH). Test frequency 100K Hz. & ekl [Resistaiee RuO2 or metal plate
4 = 43 | Lead terminal Copper alloy (plated solder)
OFEH: 20W,30W,35W,50W : A
5 EAfE SRS | Molded resin Non-flam ability rubber
Available in 20W,30W,35W,50W. 6 1 #E | Junction part Welding with high frequency
OFEMFFEEE RoHS 2K
# R~ Dimensions (mm
Products is compliance the EU-RoHS request. WSMERA ( )
Rated (W)P oW1 29 30 35 50
BE2%##& Reference standards
MIL-STD-202 Method 204 A 10.120.2
B 15£0.2
WE5R4REE Type composition 5 Example c 4.5+0.2
MR Q BO J 1000 S002 AL @D 3.6+0.1
ne | B4 | mEmE | sl | EEE) | ZXnT it E 14.541.0
Type| Size |Rated power [Tolerance|Resistance | Forming End Feet F 4+0.5
Square| B0:20W F£1% |OR01=0.01| 2Pin AL:Aluminum G 3+0.2
Shape | CO:30W | J5% | R100=0.1 NH:copper terminal H 2.7540.2
J 0.5+0.1
C5:35W 1R00=1
K 0.75+0.1
E0:50W 10R0=10
L 1.4+0.1
1000=100
M 16+0.1
1001=1K N 1.3£0.1
1002=10K P 5.08+0.1
ZEE Ratings
Power Rating (W) Voltage Thermal I e M BRI e s
Type Heatsink2 Free Air3 Rating 4 Resistance Resistance Range Tolerances T.CR. %% Strip (pcs)
0.01Q~ 0.09Q 5% +200ppm/°C
MR-20 20w 2.00W 5.9°C/ W
0.1Q~ 51KQ +1% ~ 5% +150ppm/°C
0.01Q~ 0.09Q 5% +200ppm/°C
MR-30 30W 2.25W 4.2°C/ W
0.1Q~ 51KQ +1% ~ 5% +150ppm/°C
500V 50
0.01Q~ 0.09Q +5% +200ppm/°C
MR-35 35w 2.25W 3.3°C/ W
0.1Q~ 51KQ +1% ~ 5% +150ppm/°C
0.01Q~ 0.09Q +5% +200ppm/°C
MR-50 50W 2.50W 2.3°C/ W
0.1Q~ 51KQ +1% ~ £5% +150ppm/°C
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A ER {582 )57 The testing method and condition.
EETE H Fits(E BT A
Test ltems Performance Requirements Test Methods and Standard.(JISC5201-1)
B FUERTERAEN HI B¢ g2 10mm
Resistance Within of specified tolerance Measuring points are distance 10mm from the end cap(4.5)
(R FEEN =3H+100°C
T.C.R. Within of specified T.C.R. Room temperature +100°C(4.8)
BfETR +03% Test temp. -55°C ~ +85°C
Thermal Shock - Number of 5 cycles
A=Ay +19% Rated voltage at 70°C for 1,000 hours
Load life e 1.5hr ON / 0.5hr OFF Cycles(4.25.1)
o e 10% rate power load
MOREFESG 5% 40°C, 95% RH for 1,000 hours
Load life in humidity 1.5h ON / 0.5h OFF cycle(4.24)
[l =3 +1% 65°C > 90~95% RH > 240 /NI
Moisture resistance - 65°C, 90~95% RH for 240 hours
J ST e +0.25% Temp. of solder 350°C + 5°C
Resistance to soldering heat oesre duration of immersion 3.5s 0.5 s
JEEHR R o . Temp. of solder 245°C + 5°C
Solder ability 95 % (min) coverage duration of immersion 3s £0.5 s
it E&JEE Flash over, burning, insulation damage V-Block test voltage : DC 2,200V
Dielectric withstanding voltage Should not be observed Duration time 60 sec.
4% e >1.000MQ 500V @Mz 1 778
Insulation resistance ’ 500V insulation test 1min.(4.6.1)
HxBelhe £(0.25 %+0.05Q) MIL-STD-202 Method 204 Condition D.
Vibration
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APPENDIX (Forming)

Forming Style

Forming Type Name

Dimensions (mm)

Rated Power (W) Type Name P H h ad
L Type 1/4,51/2,P1 L10(*12.5) 101 5.5+1.5 | 4.0£0.5 | 0.6+0.05
1/2,81,P2" L12.5(*15) 12.542 4.5+1 4.0+0.5 | 0.6+0.05
1,82,P3 L15 1542 6+1.5 4.0¢0.5 | 0.8+0.05
2,S83,P5 L20 2042 1042 4.0¢0.5 | 0.8+0.05
3W,S5 L30 3042 102 4.0+0.5 | 0.8+0.05
C Type 1/4,51/2,P1 C10(*12.5) 1021 5.0£0.5 0.6+0.05
- 1/2,81,P2" C12.5(*15) 12.5¢2 | 5.020.5 0.6+0.05
L 1,82,P3 c15 1542 5.0+0.5 0.8+0.05
| . } L —d4 L 2,S3,P5 C20 2042 5.0+0.5 0.8+0.05
e 3W,S5 C30 3042 5.0+0.5 0.8+0.05
FASTyPe 5ol : 1/4,81/2,P1
1/2,81,p2" FAS5 541 5.0+1.0 | 4.020.5 | 0.6+0.05
@d 1,52,P3 FA5 742 5.0£1.0 | 4.0£0.5 | 0.8+0.05
E T \ 2,S3,P5 FA5 8+2 5.0£1.0 | 4.0£0.5 | 0.8+0.05
TP ls2s b4 3W,S5
FB5 Type 1/4,51/2,P1 FB5 51 5.0£1.0 | 4.0£0.5 | 0.6+0.05
1/2,81,p2" FB5 541 5.0+1.0 | 4.020.5 | 0.6+0.05
1,82,P3 FB5 642 5.0£1.0 | 4.0£0.5 | 0.8+0.05
2,S3,P5 FB5 8+2 5.0£1.0 | 4.0£0.5 | 0.8+0.05
3W,S5
FC5 Type 1/4,81/2,P1
1/2,81,pP2 FC5 51 5.0£1.0 | 4.0£1.0 | 0.6£0.05
1,82,P3 FC5 642 5.0£1.0 | 4.0£#1.0 | 0.8+0.05
2,S83,P5 FC5 642 5.0£1.0 | 4.0£#1.0 | 0.8+0.05
3W,S5
FD5 Type 1/4,81/2,P1
1/2,81,P2" FD5 5(REF) | 3.3+0.5 0.6+0.05
1,82,P3 FD5 5(REF) | 3.3+0.5 0.8+0.05
2,S3,P5 FD5 5(REF) | 3.3+0.5 0.8+0.05
3W,S5
M Type 1/4,51/2,P1 M10 101 5.0£1.0 | 4.5%0.5 | 0.6+0.05
1/2,51,P2" M12.5 12541 | 8.0£#1.0 | 4.5:0.5 | 0.6+0.05
1,82,P3 M15 15¢1.5 | 6.5£0.5 | 3.0+0.5 | 0.8+0.05
2,83,P5 M20 20£2.0 | 6.5¢0.5 | 3.0+0.5 | 0.8+0.05
2Max 3W,S5 M30 30£2.0 | 6.5¢0.5 | 3.0+0.5 | 0.8+0.05

(1)wirewound Type is 0.7mm of terminal size
* forming pitch request please contact sales.
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APPENDIX (Forming) R W

Forming Type Name Dimensions (mm)
Forming Style
Rated Power (W) Type Name P b1 b2 ad
D Type 1/4,51/2,P1
1/2,51,p2" D12.5* 12.5+2 |1.1+0.25|1.45+0.25| 0.6+0.05
1,82,P3 D15 1542 | 1.3+0.25|1.65+0.25| 0.8+0.05
3545 2,S3,P5 D20 20%2.0 |1.3+0.25|1.65+0.25| 0.8+0.05
3W,S5 D30 3042.0 |1.320.251.65+0.25| 0.8+0.05
Y Type Rated Power (W) Type Name B H h ad
i a 1/4,51/2,P1
T §| 1/2,81,p2" y14 14Max | 7+1 5.0+0.5 | 0.8+0.05
H in
] —J‘—t:._--\ ° o 1,52,P3 y17 17Max | 81 5.0+0.5 | 0.8+0.05
h T
2,83,P5 21 21Ma 9+1 5.0+0.5 | 0.8+0.05
e 7.5%0.8 _'izm — y X
+i| ¥ a0
S Phtax 3W,S5
YT Type Rated Power (W) Type Name P H P1 ad
1/4,51/2,P1
1/2,51,P2 YT 14Max | 7#1 7.5¢1 | 0.8+0.05
1,82,P3 YT 17Max | 8+1 7.5¢1 | 0.840.05
2,83,P5 YT 21Max | 91 7.5¢1 | 0.840.05
3W,S5
FT Type Mark Size Mark Size Mark Size
P 12.7+¢1.0 w 18.0+1.0 w2 3(Max)
PO 12.7x0.3 HO 16.5+0.5 w0 5(Max)
P1 3.85+0.7 DO 4.0+0.2 W1 910.5
AI 1752 | o or s 1.7*5.2 | 13(Max) 0.6+0.05
l\&r,g P2 2’8 T A0 28 [165Max) @d | 06+0.05
] 3.35*10 | 5.5%1 3.35*10 | 19(Max) 0.8+0.05
P3 5.08+0.6,-0.2 Ag 0£3° Ah 0£2°
. 0.5Max
Taping = o Rated Power (W) | Type Name W P L1 @d
M = T ] 25Max
: —_ 1/4,51/2,P1 A52 5241 5+0.5 215 | 0.6+0.05
P _r
P
5 # ;jj\ 1 1/2,81,P2 A52 52+1 520.5 215 | 0.6+0.05
: dy 1
et 'i””“ 1,82,P3 A52 52+1 5+0.5 215 | 0.8+0.05
; e | EE1 2,83,P5 AB4 63+1 | 10£0.5 | 23.5 |0.8£0.05
i~ Y
ok W | =
6405 0.8 ax 3W,S5 A73 73+1 | 10£0.5 | 24.5 | 0.8+0.05
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APPENDIX (RG series Type Forming)

: Rated Dimensions (mm)
Forming Style Power
(W) L w H 1 ad
1 | 14¢1 | 6541 | 6.5¢1 | 23£3 | 0.6£0.05
P Type
2 | 1821 | 7¢1 | 7#1 | 233 |0.60.05
, 3 |22¢15| 81 | 8#1 | 333 |0.8£0.05
lq’d -—CI)—-}TI 5 |22¢15| 10¢1 | 9+1 | 333 |0.8£0.05
| | L1l 7 |35#1.5| 10¢1 | 9+1 | 333 |0.840.05
, 10 |48+1.5| 10#1 | 9+1 | 30+3 |0.8£0.05
I ] L ¢ (i
15 |48+1.5|12.5¢1 |11.5¢1 | 30£3 | 0.8£0.05
20~25 | 60+2 | 141 |13.5¢1| 33%3 | 0.8£0.05
Rated
Wy W Power [ W L H1 H2 B
T—i‘_:. = (W)
H1
3 | 101 |25¢1.5| 10£1 9+1.5
+ + + +
il |_| 1] I_I 5 | 1041 |28#15) 1021 | | 1515
L 0 0 7 | 10£1 |36£1.5| 10£1 20£1.5
s s 13;57__: ﬁ_m? a3 UM, 10 | 1041 |48215| 10641 | @ | 32415
L R0 e 14i01—] QZ 15 | 12.5¢1|48+1.5| 1241 3215
- 233 SHOI—H kT
203 20~25 | 12,541 | 62.5¢1 | 13+1 | 15¢1 | 42415
Rated
M Type Power | P w H h S
=5 (W)
2 51 | 11#1 |20£1.5| 3.541 | 7#1
| S | _=—-| | 3 | 5#1 | 1261 |25¢1.5| 3581 | 81
T 7 | 5 5:1 | 131 |25¢1.5| 3541 | 91
I {_ I 7 | 51 | 13t1 | 3915 35¢1 | 9+
1 4 10 | 5+1 | 1321 [51:1.5] 3521 | 91
L 10S | 7.5¢1 | 161 |35+1.5| 3.5¢1 | 121
20 | 81 | 20#1 | 45¢1 | 3.5¢1 | 13¢1.5
Rated
TType Power L W H y) t
(W)
b—ou: L
0.5+0.05 5 |22¢1.5| 10¢1 | 9+1 | 333 | 1.5205
= 1 © [H 7 |35#1.5| 10¢1 | 9+1 | 333 | 3.0205
L~
T W 10 [48+1.5| 10#1 | 9+1 | 30£3 | 3.0:05
1305 Rated
—__ Power| L H H1 K h
NI w)
o
_ ol ¥ * 7 |46£1.5|28+0.5| 7+0.5 [6.5¢0.5| 4+0.3
S
o 0 &
T e 10 |60£1.5|28£0.5| 7£0.5 | 20£0.5| 4+0.3
0
Rated
H Type Power | W H L P H1 D P1 P2
W)
P —~{D j— 4D 27 10 | 10+1 | 10+1 |48+1.5| 32+1 | 18+1 | 5:0.5 |2.5:0.2| 1.7£0.2
wd Péﬁ— l Wﬁ 15 [12.5¢1 [11.5¢1]48¢1.5| 32¢1 | 2121 | 5205 [2.5:0.2] 1.7:0.2
T H TH) 20 |12.5¢1[12.5¢1|6241.5| 4241 | 24¢1 | 6:0.5 | 3£0.2 | 2.540.2
1] | l 30 | 191 | 19£1 |75:1.5| 55:2 | 31#1 |7.580.5| e | -eme
b— 177 —H
| L w - 40 | 19+1 | 19¢1 |90£1.5| 672 | 31+1 |7.540.5| —ooe | e
10W, 15W 20W-40W o

(2)the terminal length has 10.5 and 25mm choose for client
(3)difference terminal Type please contact sales
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APPENDIX (Resistance Tolerance / Basic Value E24 & E96) 1% %

W= {E /2 Resistance tolerance

RLHE v L U A B c D F G J K M
Symbol

IR

. +0.005% |+ 0.01%|+ 0.02%|£ 0.05% |£ 0.10% [+ 0.25% |+ 0.50%| £ 1% +2% +5% | £10% | +20%
Resistance tolerance

WEHEAEE Significant figures of Nominal resistance

E12 | E24 E96 B
BE[RE& A Z=FET: Color code for discrete resistors
10 10 100 178 316 562
N
11 102 182 324 576 E12 s E24 C 3
12 12 105 187 332 590
13 107 191 340 604
E24-E% & X
15 15 110 196 348 619
16 113 200 357 634 \—| | |
18 18 115 205 365 649
BHE F—EiE | FEl | =006 B FEAERRZ
20 118 210 374 665 Color Ist Figure | 2nd Figure | 3rd Figure | Multiplier Tolerance
22 22 121 215 383 681 . Black 0 0 0 1 L :4+001%
24| 124 221 ) 392 | 698 f : Brown 1 1 1 10 |F:£1%
27 27 127 | 226 | 402 | 715 4 : Red 2 2 2 100 |G :+2%
30 130 232 412 732 % @ Orange 3 3 3 1,000 |U :+0.02%
33 33 133 237 422 750 &= . Yellow 4 4 4 10,000 V : £0.005%
36 137 243 432 768 %t Green 5 5 5 100,000 D :10.5%
39 39 140 249 442 787 B Blue 6 6 6 1,000,000 |C :+0.25%
43 143 255 453 806 ’,E,E : Purple 7 7 7 10,000,000 B :+0.1%
47 47 147 | 261 | 464 | 825 &+ Gray 8 8 8 A +£0.05%
51 150 267 475 845 H ¢ White ° ° °
4 Gold - - - 0.1 J 1 15%
56 56 154 274 487 866
$i : Silver - - - 0.01 K :+10%
62 158 280 499 887
f : Plain M :+20%
68 68 162 287 511 909
75 165 294 523 931
82 82 169 301 536 953
91 174 309 549 976
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Resistor loading calculation and Surge test method

1. Energy calculation for single pulse
a. Capacitor Energy of RC circuit:

E = — x C x V*(C: Capacitance - V: Voltage)

1
2

b. For triangle wave

A

Im __________________

v

— et —
T

f(t)=lt—’”(t-t1) +ln  WhenO<tst
1
f(t)=0 Whenti<t<T

_ 1 [ 2 _ .
lrus = \/ o f , 27O dt = =2

E=lusxRxT (Irus: Root Mean Square current ~ T: Loading period ~ R: Resistance)

Here is the other sample for triangle wave energy calculation.
A

lm __________________

v

«— T —>

f(t)=l%(t-T) * I

E=lms xRxT (/rws: Root Mean Square current ~ T: Loading period ~ R: Resistance)
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FUTABA

c. For sine wave

v

f(t)=Insin(t)

=~ L 107 at = L
RMS = ‘\/ T_[o[f(t)] dt 7>

E=lmsxRxT (Irus: Root Mean Square current ~ T: Loading period - R: Resistance)

d. For rectangle wave

A

Im

v

t1 ts
— T —>

f(t)=In  WhenO<ts<t

- Al L[ 2 gf = dm
/RMs-\/TJO[f(t)] dt = 72

E=lmsxRxT (Irws: Root Mean Square current ~ T: Loading period ~ R: Resistance)

2. Power rate

_E

t
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Resistor loading calculation and Surge test method

3. Temperature effect: (Follow statement is the example, real de-rating curve and surge curve

should follow the spec.)

— 100 ;
<7 AN
R g 80 g \\
R 2 60 :
W T ' N
e 40 : ‘\
H 8 ; N
o) 20 ! N
40 20 0 20;40 60 80 100 120 140 160 180
25
EENAE Ambient temperature(°C)

Figure 1

According Figure 1, the ambient temperature will affect the loading ability. The temperature

factor can be presented as:

155 - 25

U= 551

(T: Application ambient temperature)

4. Loading ratio:

a. For continues loading:

Ratio = W« Tt x 100% (Whkate: Rated power)

Rate

b. For impulse loading:
First we need to multiply temperature factor to get the modified power rate.
Wn=W xT (Wm: Modified power rate)

After we got Wi, we can find out the capability loading time on Figure 2.

Ratio = Tt x 100% (t: Capability loading time)

5. Judgment method

Because of the ambient temperature variation would affect the resistor loading ability; therefore

we would recommend the loading ratio should smaller than 80%.
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N N

6. Surge test circuit

Charge Resistor Switch

— W .I.

DC power __| Test Resistor

Capacitor ~ [ §

Test method should follow the JISC5201 standard. After 10000 cycle test, the resistor can not

show any damage and resistance variation shall smaller than 5%.

Figure 2
POWER (Watt) MPC5WJ 0.10hm surge curve
10000
1000 ===
100 S
10
2 &£ 8 B K 5 8 8 B 8 8 8 B £ 88 8 8 8 8
W M ® ® ©® 8 w8 ®m 8 W e ® o = @ 2 W o
- ® e ¢ ® 55 3 3 85 B8 8888 8 E gtm
TP 2 2 8§ 8 B 3 3 3
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NOTE
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