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POWER TYPE

RSU I LS MIEBRHES
IS/ R 2

RSS I
METAL OXIDE FILM RESISTOR (Small Type)

RsP B BNESE/bEEEEHS

METAL OXIDE FILM RESISTOR (Standard Type)

METAL OXIDE FILM RESISTOR (Super Small Type)

B45#EE Construction

m L1
@03 ®06 © ©
[ |od
wmwzs
PIeS '
£
ARG ¢ Coating Color 1 | #74s |Lead wire 5 | 2E5 Rz | Conductive film
& f fh : Standard Type (Gray) 2 | & % |Ceramic base 6| m = Marking or
=~ /I | color code
/N 45 Small Type (Pink) 3 | # 1§ |Cap
4 | =4 |Helical cutting groove 7 | 48455k | Insulation coat
#/NEEL ¢ Super Small Type (Pink) IR 99 G
@ SR Marking W5 & R~ Dimensions
@ #E : Color Code (1/4W ~ S1/2W) Rated Dimensions (mm) Weight (g)
Power (W) 1000pcs
% 5 : Alphanumeric (1/2W~S5W) Lo Mkae| D 2 ¢ | (1000pcs)
1/4,51/2,P1 | 6.0£0.5 7 2.4+0.3 28+2 210
0.6+£0.05
B4 Feature 1/2,S81,P2 9+0.5 11 3.0+£0.5 28+3 285
O EANPAMEZ R - BRPRELAESE: > 22 R4 (UL94 V-0) 1,82,P3 1241 15 4.0£0.5 728
© Flameproof and insulating coating designed to assure 2,83,P5 161 18 5.5+0.5 | 0.8£0.05 | 3843 1380
safe usage by special non-flammable silicon-base. 3,85 25+2 28 8.5+0.5 3768
(Equivalent to UL94 V-0) -
ek 4ETS Type composition
B3 UL
© /N b v s A 2
5]  Example
Small si d for high densit lication.
© Small size are good for high density application G T ” N - = N
O© =Sk N
) o A e (EVEIES PEE | BEEQ) | =TT |t
© High reliability. Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
O© M #ME R DR THE U: Standard 14:1/4W F£1% | R100=0.1 |See table| gz
© High thermal stability and low surface temperature rise. S: Small 12:12W Gx2% 1R00=1 below |Heat plated
© FEMmFFEEHE RoHS Zixk P:Super small 01:1W J5% 10R0=10
© Products meet EU-RoHS. 02:2W 1000=100
03:3W 1001=1K
W2%35#& Reference standards 05:5W 1002=10K
JIS C 5201-1 1003=100K
455 Ratings
Rated [H{&#i[E Resistance Range (Q) A ERE Max. | i B ariEm it Z& % Dielectric SERE(RBY f14E Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) Working Voltage | Max. Overload |Withstanding Voltage /“?I.’VE: R
F+1% (E96) |G£2% (E24)|J+5% (E24) DC Voltage DC DC SR AB2 | Ae4 [ A73 | FT [ YT | L
1/4,81/2,P1 0.1 ~ 33K 2500 — — [2000f — {2500
250V 500V 250V
1/2,81,P2 0.1 ~ 33K 0.1 ~ 100K 2000 — — |2000{2000|2500
1,82,P3 0.1 ~ 33K 0.1 ~ 100K +350ppm/°C | 1000 [ 1000 — [1000|1000(1000
350V 700V 350V
2,83,P5 0.1 ~ 33K 0.1 ~ 100K 500 | 500 | 500 | — ([1000{1000
3,85 0.1 ~ 33K 0.1 ~ 100K 500V 1000V 500V — — — — — | 200




BB ™5
G

WEERE NEih4RIE Derating curve

WRERE E

%1 Example Surface Temperature Rise Vs. Loaded Pow-
250
100 —
a0 %\ e ——RSU1
@ T a0 — ~ 200 RSS1
E 2 70 AN — 2w 9 ; ~
g S 150 =
T 40 @ o
S an N 100 // — RSS2
* o \\\ s 1
10 i 5 50 /
ul (%) -
| 1a5 170 190 255
-55 -20 0 a0 40 60’080 100 120 140 160 180 200 220 240
FEERE T ) ambient Temperature (T 0 50 100 150 200
Load Factor (%)
BT ¥ ES Taping & Forming Matrix
. Radial ; " " . .
Rated Pow- Taping Taping L Forming C Forming F Forming M Forming D Forming
er (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
14,812P1| O | — O|l—-101| — — | | = — - =1 =101 —-1|- — — — - | =
1/2,81,P2 Ol - O|lo| =10 | —-—|—-1—-1606 — 1O O]O|O| O |- Ol —-1-
1,82,P3 O - oo 10| —-|—-1 -1 —-—]-101O0]1O0|]O0| = O - 1O |-
2,S3,P5 OO0 | =10l = =] 10| —| — oOl-10]O0lO0|1O0O| = | —-1O| =] —-10
3,55 — | = — =1 =1 = — | =10 - —|1Ool-1-1-1-1 - — — | = | =
Bi%AE Performance

HERTHE Fits(E BB ITE

Test ltems Performance Requirements Test Methods
EEER N FUENERAEERN HIE B 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
TR REL FUEMEN = +100TC
T.C.R. Within specified T.C.R. Room temperature +100°C
TR AR 6.25 fEEELZ > 5 1)

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A=y (B0 Rated voltage at 70°C for 1,000 hours
Load life H5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
iR e 10% rate power load

R E e s500

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

[[Ep1ES

Moisture resistance

+(1%+0.05Q)

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

R
Temperature cycle

+(1%+0.05Q)

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

Enfs e
Intermittent overload

+(5%+0.1Q)

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

Insulation resistance

LSS +(1%+0.05Q) 260°C +5¢C for 10 seconds (J£#51#)

Resistance to soldering heat T 350°C +10°C for 3.5 seconds (F4£#7)
500V 42450015 1 o7

73 4.8 500V insulation test 1min.

SBREH >1,000MQ

S12W 250V 4845 ME 1 7




POWER TYPE

RNU

< K7 P T E B RH A%

FIXED METAL FILM RESISTOR (Standard Type)

RNS I

/INEY < B8 7 P X B FH 23

FIXED METAL FILM RESISTOR (Small Type)

B45#EE Construction

20 @0 -

_q‘u’ ~ f -
| L J L
1 4% |Lead wire 5 |Z=8E f75 | Conductive film
2 | & % |Ceramic base Marking or
#HEBAE ¢ Coating Color 6 | = %
R 9 3 | @ ig|cap 7 color code
S1/2W blue : others blue, 4 | {)E[4g |Helical cutting groove 7 | @& 55k} Insulation coat
S12W Bt 5 Hth > #n
& Jr : Marking
@ FE : Color Code B 5N R~} Dimensions
Rated Dimensions (mm) Weight (g)
Power (W) L L1 Max. D ad ? (1000pcs)
1/8,51/4 3.5+0.5 5 1.7¢0.3 | 0.45+0.05 | 27+3 110
1/4,51/2 6.0£0.5 7 2.3+0.3 | 0.52+0.05 | 27+3 210
54 Feature
ORI ” -, 1/2,81 9+1 11 3.2+0.5 | 0.56+0.05 | 27+3 285
O ER R E e EhE B 25
1,82 1241 15 4.0£0.5 | 0.8+0.05 3843 728
© High precision and low T.C.R. of metal film resistor.
2,S3 161 18 5.5+0.5 | 0.8+0.05 3843 1380
ORMHTREMME:
© Excellent stability for long time service.
[
GRS UCHES WEI5%4RES Type composition
© Automatic insertion is applicable. il Example
O anFTEEE RoHS 25K RN U 14 J 10R0 A520 NH
© Products meet. EU-RoHS. we | &% | wEUrE | MEE | SEEQ | SXmT | mTe
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard| 18:1/8W F+1% 10R0=10 | Seetable | ZhgEsy
S: Small 14:1/4W G+2% 1000=100 below |Heat plated
H2EH#. Reference standards
12:1/2W J+5% 1001=1K
JIS C 52011
01:1W 1002=10K
02:2W 1003=100K
03:3W 1004=1M
W4E%E Ratings
Rat [H{E #iE Resistance Range (Q) p. - N|e=mes ] it & E% Dielectric . ) 1% Taping/Ammo,Forming/Bulk pack (pcs)
Powaef ?W) Vﬁﬁﬁﬁvﬁ?‘f ’ZITDXC Hg\;‘fi@ﬁ;@ zﬂg)é Withstanding Voltage |/fit/% %% T.C.R
F+1% (E96) | G+2% (E24) |J+5% (E24) 9 9 9 DC A52 |A64 [A73 | FT | YT | L
1/8,81/4 10Q~1M 200V 400V 300V 5000 [ — — — — —
1/4,81/2 10Q~2.2M 250V 500V 2500 [ — — |2000f — (2500
1/2,81 +100ppm/C | 2000 | — — |2000{2000({2500
350V 500V
1,82 10Q~5.1M 700V 1000 |1000| — |1000{1000{1000
2,83 500V 500 | 500 [ 500 (| — (1000{1000




BB ™5
G

WEERE NEih4RIE Derating curve

51 Example

— 100

=) AN

= 1

% 80 > i \

8 &0 : N

ko] 1

) N

© 40 :

= L : N\

g 20 .

o ) ' N\

o 0 !

55 70 (°C) 155 195
Ambient Temperature (C°)
BN T¥RER Taping & Forming Matrix
Rated Taping 5:;% L Forming C Forming F Forming M Forming D Forming
(A7) 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
ms14 (O - |- -1-1-/-/-1-1-1-1-1= — — | =1 = - - | =
sz |~ ol - |o| - |o| |- ||| ||~ Olo|o|o]| - - -] -
171281t | -1 O -0 |O|-O|—|—-|—-O|—1|- O RORRORNON NGO -1 O | -
1,82 - 1O O0Ol OO = 10| —=1—|—-—10]|-— olololo|l 10| —=1-10
2,83 1010 - 1O - | —O|—-|—-1-10 O|l|O0]O0|0O| — Ol -1 —-10
i%AE Performance
AERHE s (E AT A
Test Items Performance Requirements Test Methods

(ISR FUEHEAZEN HIE B EmE 10 mm

Resistance Within specified tolerance Measuring points are10 mm from the end cap
AR FUEEN #r+100C

T.C.R. Within specified T.C.R. Room temperature +100°C

SIS E A AT 6.25 fEEHELZ > 5 1)

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A=y 41 5O Rated voltage at 70°C for 1,000 hours
Load life +(1:5%+0.050) 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

R s

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

Insulation resistance

g ze +(1%+0.05Q) 40°C > 95% RH > 240 /]\I%

Moisture resistance H1%+0. 40°C, 95% RH for 240 hours

TRIEIEEE +19%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle e ~ +85°C (30min) room temp. (30min)

4 i & eT +(1%+0.05Q) Applicable more than100Q ; Rated voltage x3
Intermittent overload - ' 1s ON/ 25s OFF , 10,000 cycles

LSS +(1%+0.05Q) 260°C +5¢C for 10 seconds (V£ 1)

Resistance to soldering heat T 350°C +10°C for 3.5 seconds (FI£#7)

R +1.000MQ 500V &E&gHIES 1 78

500V insulation test 1min.




POWER TYPE

y =1
RPU S ) R A
METAL FILM PRECISION RESISTOR (Standard Type)
\ =
RPS I IINBY < R T R EBRH 2%
METAL FILM PRECISION RESISTOR (Small Type)
B45HEE Construction
R ¥V
dber 20 @06 "
b
1 Im+45 |Lead wire 5 | & 75 | Conductive film
#%eBHE © Coating Color 2 | = #& |Ceramicbase 6 | Marking or
= 1/6W Blue epoxy paint 3 g | Cap L color code
< 1/6W ES(IRE flig okl 4 | {4y |Helical cutting groove 7 | 4@%4:5k! | Insulation coat
= 1/4W RPU/ Blue ; RPS/ pink
= 1/4W RPU / Bt ; RPS /4t
IR~ i i
B 7 : Marking B4R~ Dimensions
. Rated Dimensions (mm) Weight (g)
& 3 : Color Code Power W) [ | [L1Max.| D ad ¢ | (1000pcs)
1/8,51/4 3.51£0.5 5 1.7+£0.3 | 0.45+0.05 27+3 110
1/4,51/2 6.0£0.5 7 2.3+0.3 0.6+0.05 27+3 210
W51 Feature 1/2,81 941 1 3.240.5 0.6+0.05 27+3 285
O ” — i A ke e 1,82 1241 15 4.0+0.5 | 0.8+0.05 38+3 728
ORI m i 25 B E AT 21 0.01%
) o ] ) 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%.
ORMEEEE ] -
W 574RTE Type composition
© Excellent stability for long time service. il Example
O A EE R
OErnfTEHELE RoHS 2K RP u 14 F R100 A520 NH
© Products meet EU-RoHS. .
e e FHEDER A | EHEQ) | NI | N
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard| 18:1/8W F+1% 10R0=10 | See table B
W25 3% Reference standards S: Small 14:1/4W | D£0.5% | 1000=100 | below |Heat plated
JIS € 5201-1 12:42W | B+0.1% | 1001=1K
01:1W 1002=10K
02:2W 1003=100K
B%EE Ratings
. = - 3 s i : G ; f
Posvaetfzjw) [H{E i Resistance Range (Q) ﬁ%ﬁﬁ%@ Max. gé,z}f(fﬁﬁéltl;ﬂ::. Wiﬁ;ﬂ:fal%dﬁgl\e/?ﬂ;ge SR (et 12 Taping/Ammo,Forming/Bulk pack (pcs)
0.01% - 0.02% - 0.05% ~ 0.1% - 1% [Working Voltage DC DC DC TCR. | A2 | A52 |A64 | FT | vT | L
1/8,81/4 200V 300V 5000 — — — — —
250V
1/4,81/2 — [2500| — [2000(| — —
250V
1/2,81 10Q~100K 350V +100ppm/C | — |2000| — |[1000 |2000 |2500
500V
1,82 — 1000 |1000( 1000 | 1000 [ 1000
350V 700V
2,83 — 500 | 500 | — | 1000|1000




FUTABA

B P
WEE R NEh4RE Derating curve
51 Example
g 100 N
5 80 b
z i | N
o 60 1 N
3 ;
® 40 i
-— 1
3 20 :
8 1
S . ! AN
-40 70 155
(°C)
Ambient Temperature (C°)
BT % fESE 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|L30 |C12.5|C15|C20|C30|FA5|FB5|FC5|FD5(M12.5( M15 | M20 |D12.5( D15 | D20
118.814 | O | —|—| — | — | —| — | — | — - =!'—{—-1-1-1-1-1-—-—1-—1—-—1-—1-1-
1812 | —|O|-|O| - |O| ||~ |-l |olojo|lo]l — |- || ||~
1281 | —|O|-]1]O|O|—|O ||~ Ofl—-(—-|—-1O0lO]J]OC|O] O | —-]—-—10O0]|—|~-
1,82  ECHECR RO RO Il B RO B - 10l -1—-10(O0O1O0O|O| — O |- —|0O]| -
2,83 -|lojo|-]o|-]-]-]0O -|-]o|-]olololo| - |-|o|-]-]©°
i%AE Performance
AERHE s (E AT A
Test Items Performance Requirements Test Methods
EEER FUERTRREEN HIE B EmE 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
AR FEEN #r+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
SIS E A AT 6.25 fEEHELZ > 5 1)

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

B ey 1 B9 Rated voltage at 70°C for 1,000 hours
Load life +(1:5%+0.050) 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

R s

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

iR

Moisture resistance

+(1%+0.05Q)

40°C » 95% RH > 240 /N\EF
40°C, 95% RH for 240 hours

SRR
Temperature cycle

+(1%+0.05Q)

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

Insulation resistance

B E AT +(1%+0.05Q) Applicable more than100Q ; Rated voltage x3
Intermittent overload B ' 1s ON / 25s OFF , 10,000 cycles

LSS +(1%+0.05Q) 260°C +5¢C for 10 seconds (J£#5f#)
Resistance to soldering heat T 350°C +10°C for 3.5 seconds (F4£#7)

R TEIA ~1.000MQ 500V 42450015 1 o7

500V insulation test 1min.




DISCHARGE PATH RESISTOR

RMU [ /@RS

METAL GLAZE RESISTOR (Standard Type)

RMS I /INEU < R e BB FH 2

METAL GLAZE RESISTOR (Small Type)

RMH RE& BRI ES

METAL GLAZE RESISTOR (Large-scale Type)

B4R E Construction

L1
f A » 20 @0 ® ©
e @ |od
ahad
PHIES t
. ] L 0
1 | ImF4%i [Lead wire 5 | &EH i| Metal glaze film
YL ¢ Coating Color . i 4% s IR 9
Z % | Ceramic base _ |Marking or
& 4 5L ¢ Standard Type (1/6W,1/4W Dark blue,other pink ) 3 | @ 1 |Cap 6 =R color cgde
1 : i K . .
/B it - Small Type (= 1/2W Pink) 4 | =g |Helical cutting groove | 7 | 4@42ik} | Insulation coat
K I 5 ¢ Large-scale Type (Pink)
7% : Marking W/ R~ Dimensions
5 #E : Color Code (= S1/2W) o RategN ) Dimensions (mm) V:/gig(:wt (g))
ower
L L1 Max. D @d (1000pes
X %t Alphanumeric (1/2W~S3W ~ H1W) J
1/4,81/2 6.0+0.5 7 2.4+0.3 0.6+0.05 2812 218
1/2,81 9+0.5 1 3.3+0.5 | 0.6/0.8£0.05| 28+3 320
S F r
Wi Feature 1,52 1241 15 | 4505 780
RVESRE] > LR PREISRLS > dr S :
OFEFAFRATERR - EAIEHES2 22 iEUL94 V-0) 2,S3,H1 1611 18 5.51+0.5 0.8+£0.05 383 1450
© Flameproof and insulating coating designed to assure 3.55.H2 25 + 1 27 8.5+0.5 4000
safe usage by special non-flammable silicon-base.
(Equivalent to UL94 V-0) WK5545ES Type composition
OFE S FFEEREE RoHS Zok i Example
© Products meet EU-RoHS. L 4 14 ! 1005 7520 AL
e i FEDIR fgfﬁc EHEQ) ZXhNL Ui 45
Type Size Rated Power . Resistance Forming Lead Wire
W= 55325 Approvals awarded s
BT
UL 1676 & c-UL (CSA C22.2 No.1-98)File No.E220321 U:Standard | 14:1/4W | F£1% | 10R0=10 | See table Electro
plated
1/2,1,2 Watt,680K to 10M 125V ; 1/2,1,2 Watt,960K to 12M 250V ]
S: Small 1211/2W | G£2% | 1000=100 below | 0U: 100PPM
EN IEC 62368 -1:2020 /A11 2020 DK-121135-M1-UL 50: 50PPM
1/4,1/2,1,2,3 Watt,100K to 100M )
TUV EN62368-1 :2014+A11 H: Large- 01:1W | J#5% | 1001=1K
02:2wW 1002=10K
03:3W 1003=100K
05:5W 1004=1M
W%EE Ratings
Rated [E{E #iE Resistance Range (Q) s [ EE Max. it & B% Dielectric SEE (8 f4E Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) | F+1% (E96) | G+2% (E24) | J+5% (E24) | Working Voltage DC | Withstanding Voltage TCR. A26 (A52 [AB4 | FT [ YT [ L [ C | M| D
1/4,51/2 1600V — |2500| — |2000| — [2500(2500 (2500|2500
12,81 3500V — |2000| — |2000 |2000 |2500|2500 (2500|2500
1,82 10Q~ < 100M 7000V 700V +200ppm/’C | — |1000 | — [1000 | 1000 {1000|1000|1000| 1000
2,83,H1 10000V — | 500 | 500 | — |1000 [1000 1000 (1000|1000
3,S5,H2 10000V
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55 70 155 195
Ambient Temperature (°C)
B0 T ¥ fER Taping & Forming Matrix
Rated Taping .?:;Laé 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
1/4,51/2 — Ol—-—101—-10 — — | - — — — — — — — — — — — — | =
1728 | - |O0|—-|]O|lO|—-|O|—-|-|]O|~-|—-]O|lO]JOCO|JO|O]|—|~—]OC|—1-
1,52 - || —-(o|lof—-|—-1O0|—-|—-—]O|—-—O|O|O|O| =—1O|—| —|0]|-
283H1 | — O |O|—-|O| | —~|—-1O| -] —~-]J]OlO]J]O|O|]O| |10 —1]—-10
BE:RE Performance
AEErE H FIs{E AEETTA
Test Items Performance Requirements Test Methods

EEPHE HUEHTERAEEN M B {E 2 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
TR REL FUEEN #i+100°C
T.C.R. Within specified T.C.R. Room temperature +100°C
JREL R P 8t 4 6.25 [BHHEYR - 51

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A=y 1 B9, Rated voltage at 70°C for 1,000 hours
Load life *(1.5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles

10% rate power load
MR A=

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

[Ep1ES

40°C > 95% RH > 240 /\F#

Temperature cycle

; . +(1%+0.05Q)
Moisture resistance 40°C, 95% RH for 240 hours
N 5 cycles for -25°C (30min) ; room temp. (30min
SHRE +19%+0.050) y (30min) p. (30min)

~+857C (30min) room temp. (30min)

Resistance to soldering heat

+(1%+0.05Q)

EnfEis A +(5%+0.1Q) Applicable more than100Q ; Rated voltage x3
Intermittent overload - ' 1s ON / 25s OFF , 10,000 cycles
SS INE 260°C * 5 for 10 seconds (JF§51#)

350°C +10°C for 3.5 seconds (F}£§%)

‘Rl

500V @Mz 1 5788

1,000MQ
Insulation resistance > 500V insulation test 1min.
BRI SRRV 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)
gV, + 20% 10MQ SW The following discharge cycle is
Hﬁ@]iﬁ%ﬁ ) = -— repeated in the circuit of the left fig.
Pulse withstanding voltage 2.5 sec. ON 2.5 sec. OFF 50 cycles.
With following DC pulse test voltage.
o = Pul ltage:1/6W,S1/4W : (3KV).
DC Capacitor RX= uise vollage ( )
POWER = = 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 MZE Rz EEFE 2%

SURGE RESISTOR (Standard Type)

RVS I

/NEU TN 2K BB fH 2%

SURGE RESISTOR (Small Type)

B45#EE Construction

w , L1
R 20 @0 ® ©
e i o= l / l@d
t
L L l L
[ |
BAEFF( ¢ Coating Color 1 | If 74 |Lead wire 5 | &ERf 5 | Metal glaze film
_ . 2 | & Ceramic base
£ R Marking i 6 | f@ R |Marking
o , 3| 1A |Cap
3 5+ Alphanumeric 4 | {JjZ(4% |Helical cutting groove| 7 | 4&% %5l |Insulation coat
IR~} Dimensions
B4 Feature WSMER A - -
o Rated Dimensions (mm) Weight (g)
: 680K~3G
Ol PowerW) | L [LiMax.| D od g | Getes)
© Resistance value range is 680K~3G.
1/2,51 9+0.5 11 3.34¢0.5 | 0.6+£0.05 2843 285
ORMITEEMHE:
1,82 1241 15 4.5£0.5 | 0.8+0.05 3843 728
© Stable and long service life.
- . . 2,83 161 18 5.5+¢0.5 | 0.840.05 38+3 1380
OTEZ 10KV LRz E 8
© Acceptable pulse of 10KV discharge.
OREHREN WEL574RES Type composition
© Small temp. coeff. of resistance. Bl Example
O MFEEE RoHS =k RV U 12 J 1004 A520 NH
© Products meet EU-RoHS. LS e BEThZ wE(E | BEEQ) | =X | bR
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard 12:1/2W J+5% 1003=100K | See table B
W25 #it% Reference standards S: Small 01:1W 1004=1M | below | Heat plated
JIS € 52011 02:2W SS :Small
03:3W
B —XINT % ES Taping & Forming Matrix
Rated Taping .?:;i% 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 O]l -1010]| — O | -1 - O - -1 O ]1]O0] OO O - -1 O - -
1,82 -1 O OO |0 — - o | - - O - O 10| 0O O - O | - - O -
2,83 -1 O 1O =10 — - - 10 - - 1O ] OO0 OO - - 1O - -1 O
BZEE Ratings
Rated [E{E#EE Resistance Range (Q) | =i{# &M Max.| [ifZE B Dielectric SERE(LBY A1%E Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) Working Voltage | Withstanding Voltage mllryé'li
J+5% (E24) DC DC e A26 | A52 | A64 FT YT L C M D
1/2,81 3500V — |2000| — |[2000 | 2000 | 2500 | 2500 |2500 |2500
1,82 > 680K 7000V 700V +200ppm/C | — [ 1000|1000 | 1000 | 1000 | 1000 | 1000 | 1000|1000
2,S3 10000V — | 500 | 500 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
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WEERE NEih4RIE Derating curve

51 Example
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o 80
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= > N N N N

8 20 T I A

& 0 ) : ....

55 70 155 235
Ambient Temperature (°C)
%:AE Performance
aEErE H Fts(E BT A
Test Items Performance Requirements Test Methods

A FERERZENA HIEBEEZ 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
SRR HEEN F+100C
T.C.R. Within specified T.C.R. Room temperature +100° C
i A A 6.25 [BHER - 51

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A=y 1 EO Rated voltage at 70°C for 1,000 hours
Load life 1:5%+0.10) 1.5hr ON / 0.5hr OFF Cycles
TR 10% rate power load

A& E e FF 00

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

[[EpdES

40°C > 95% RH > 240 /]\iF

Insulatlon resistance

Moisture resistance +1%+0.050) 40°C, 95% RH for 240 hours

SB H(1%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)

Temperature cycle ~+85T (30min) room temp. (30min)

JREH A +1%+0.050) 260°C = 5¢ C for 10 seconds (/£$51#)

Resistance to soldering heat 350°C *10° C for 3.5 seconds (F-1545)
EE - 5060 500V 485 1 554

500V insulation test 1min.

UL HR{E AL

UL Pulse withstanding voltage

+20% '\WA
%' 0. 01|1F §
<

The following discharge cycle is
repeated in the circuit of the left fig.
2.5 sec. ON 2.5 sec. OFF 50 cycles.
Test voltage (DC surge) 10KV (Max)

+ 3% . 10M SW

o The following discharge cycle is
_— JURN repeated in the circuit of the left fig.
Bk DC = 1 sec. ON 1 sec. OFF 50 cycles.
Futaba Pulse withstanding voltage POWE 0.0025pF RX= | Test voltage (DC surge) is shown below:

T Pulse voltage : 14KV(Max)
<
i 282 M5 Surge Test
High Energy Test sl Low Energy Test (KAE & s
ITEM I8 H SPEC. ##& ITEM 15 H SPEC. #if&

Capacitance & 25{H (UF) 0.12uF Capacitance & 75{H (UF) 0.03pF
Voltage #EEE (KV) 10KV Voltage & (KV) 10KV

Charging/Discharge Time 75// 8/

10sec / 2sec

Charging/Discharge Time 75//{ 85

10sec / 2sec

Cycle #HA 12sec Cycle #HH 12sec
Charging/Discharge Cycles 7/ BB 1,000 Cycles Charging/Discharge Cycles 7/t B2 10,000 Cycles
Criteria | EfE4E + 100% ~ -20% Criteria | EfE%E + 100% ~ -10%
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HIGH VOLTAGE PATH RESISTOR

RRU [Nk S

HIGH RESISTANCE RESISTOR (Standard Type)

RRS e R/ NS < F R BB T =%

HIGH RESISTANCE RESISTOR (Small Type)

B45#EE Construction

Rowd L1
i 00 @0 © ©
GO~ rn
B, l@d
Sl
t
D
. X -y 0
1 4% |Lead wire 5 | &EfhEE | Metal glaze film
2 ¢ Coating Color 2 | = # |Ceramic base 6 @ = |Merkingor
= 1N
RRU1/6W - RRU1/4W Dark blue 3 | & 18 [Cap o color code
other pink 4 | {)E[4g |Helical cutting groove 7 s@zzasiel | Insulation coat
& Jr : Marking
i #5 : Color Code (= $1/2W) . .
B4R~ Dimensions
X %t Alphanumeric (1/2W~S3W) - -
Rated Dimensions (mm) Weight (g)
Power (W) L L1 Max. D ad 0 (1000pcs)
Bi514: Feature 1/4,81/2 6.0+0.5 7 2.410.3 28+2 218
0.610.05
OFHE#EE 101MQ~60GQ 1/2,81 9+0.5 11 3.310.5 28+3 320
© Resistance value range is 101MQ~60GQ. 1,82 1241 15 4.5+0.5 780
0.8+0.05 38+3
O EHEUI 2,83 161 18 5.5+0.5 1450
© Low T.C.R.
ORMFEE M BHRRE F Fan
© Long load life and long term stability. WK 5E451S Type composition
O A RoHS Tk #l Example
© Products meet EU-RoHS. RR u 14 J 10R0 A520 NH
A% e HHEIR A | BHEQ) | XTI | R
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
B 2% 3% Reference standards U: Standard 16:1/6W F+1% 1006=100M | See table EhG 4
JIS C 5201-1 S: Small 14:1/4W G+2% 1007=1G below | Heat plated
12:1/2W J+5%
01:1W
02:2W
03:3W
455 Ratings
Rated [H{E %% Resistance Range (Q) | (s FH & A it 25 B Dielectric Ry 1% Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) Max. Working |Withstanding Voltage /my(“)'é
J+5% (E24) Voltage DC DC il A26 | A52 | A64 FT YT L (¢} M D
1/4,81/2 1600V — | 2500 ([ — |2000( — |2500| 2500 (2500|2500
1/2,81 3500V — | 2000 | — |2000 |2000 | 1000 | 2500 | 2500 (2500
101MQ~60GQ 700V 1 200ppm/C
1,82 7000V — | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 (1000
2,83 10000V — 500 | 500 — [ 1000 | 1000 [ 1000 | 1000 (1000
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i%AE Performance

Ambient Temperature (C°)

Load life in humidity

+(5%+0.1Q)

HERTHE Rit&{E SERITE

Test ltems Performance Requirements Test Methods
HFHE FUERTEEEN HIEEBA LR 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
AR FEEN #r+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
%EE%“FE?L'@J%?% i(1%+0050) 6.25 {%%‘Eilﬂ’—i—‘? 5 %’/l\
Short time overload 6.25 times the rated power for 5 seconds
A=y 1 B9 Rated voltage at 70°C for 1,000 hours
Load life 1.5%+0.10) 1.5hr ON / 0.5hr OFF Cycles

e 10% rate power load

A

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

it
Moisture resistance

+(1%+0.05Q)

40°C > 95% RH > 240 /NI
40°c, 95% RH for 240 hours

R
Temperature cycle

+(1.5%+0.05Q)

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

ISSZIES +(1%+0.050) 260°C *5° C for 10 seconds (J§§5f8)
Resistance to soldering heat e 350°C +10¢ C for 3.5 seconds (FI£§%)
LTI = 5060 500V @5t 1 535
Insulation resistance - 500V insulation test 1min.
+209
% _, lom sw
WWY The following discharge cycle is

UL Fif st 1 L repeated in the circuit of the left fig.
UL Pulse withstanding voltage PO?I\(I:EI;_ 0.01uF RX= 2.5 sec. ON 2.5 sec. OFF 50 cycles.

—‘7 Pulse test voltage (DC surge) 10KV.

pra—
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FUSING RESISTOR

RFU PrbgeAEEIE <3

FUSIBLE RESISTOR (Standard Type)
RFS I

/INELORIgR & ER RH 23

FUSIBLE RESISTOR (Small Type)

%5 E Construction
o m - - L1
e A L .
_— o O e
d
RV A - —— l
wal t
L J
L | L, D
1 | mps [Lead wire 5 | fppmipe | Fusible film !
#RgEE © Coating Color 2 | % & |Ceramic base 6 o Marking or
3 | @ g |cap ™ 7N | color code
A : Standard Type (Gray) | Sl
4 | {)E[4g |Helical cutting groove 7 s@zziasiel | Insulation coat
sINBA : Small Type (Pink)
For * Marking /&I R~ Dimensions
Hin : Color Code (1/6W ~ 1/4W ~ 1/3W ~ S1/2W) Rated Dimensions (mm) Weight (g)
E : Alphanumeric (1/2W~S3W) Power (W) L1Max.| D ad ! (1000pcs)
1/4,1/3,S1/2 | 6.0£0.5 7 2.4+0.3 2812 218
s Featur i 0.6£0.05
Witk Feature 1/2,51,P2 9+0.5 1 3.0£0.5 28+3 320
O A 2R B PRELAR % 2 2 2 F5 P (UL94 V-0) 152 1241 15 45405 055005 | 3853 780
.8+0. +
© Flameproof and insulating coating designed to assure 2,S3 1611 18 5.5+0.5 1450
safe usage by special non-flammable silicon-base.
[ B g
(Equivalent to UL94 V-0) WEISE4RRS Type composition 5l  Example
e e N RF U 14 J R100 A520 NH
OIEEFEN N EEHIIEE
TH% o _ . "
© Function as a resistor in normal operation. e e gif tff R BHEQ) | —XIIL | W4k
Type Size BT Tolerance | Resistance | Forming |Lead Wire
O S H, #E & eI v] bR
© Quick fusing protects circuit from excessive overload. U: Standard | 14:1/4W J£5% 1R00=1 | Seetable | ZjE&x
OEEFFEBE RoHS T3k S: Small 12:1/2W 10R0=10 | below p'f';zz
© Products meet EU-RoHS. 01:1W
B 3£k Reference standards 02:2W
JIS C 5201-1 03:3W
B XINT % #ES Taping & Forming Matrix
Rated Taping 5:;:(; L Forming C Forming F Forming M Forming D Forming
Power W) T'asp [aea [Aa73 | FT | v7 [L10 [L12.5 115 [ 20 [ 30 [c12.5] c15 ] c20 [ c30 | Fas | Fes | Fes | Fos [M12.5 [ m15 [ m20 [D12.5] D15 [ D20
s | ol - | -|lol -|o|l - |-|-|-|-1-|-|-1]- e
12812 (O - |—-]J]O|JO|-]1O|—-|~-|—-]O|-|—-[-1O0]OlO|O|] O |—-|—-]10O0]—-1-
1,52 OOl —-—10]1 0O | — - 1Ol -1-1-10]-[—-10]10]0O|O0O — Ol - — 10| —
253 - Jol-l-Jol-1-1-]lol-1-1l-]lo]l-]oloJo]lo| -|-]lo]l-]-]o°
W4E%E Ratings
Rated Power| FH{E#z[E Resistance Range (Q) | == ¢ i A i ER R it % E% Dielectric S g2 12 Taping/Ammo,Forming/Bulk pack (pcs)
(W) Vii'?kﬁﬁﬁ\%% l\éla[;((.: Max. Overload | Withstanding Voltage m.}giﬁ
J5% (E24) g voltag Voltage DC DC SN a2 [ Ae4 | FT | YT | L c
1/4,1/3 0.1~15K 250V 300V 250V 2500 — 2000|2000 |2500 (2500
IS1/2,81,P2 0.1~33K 250V 300V 250V 2500 — 1000 | 1000|2500 | 2500
+ 350ppm/C
1/2 250V 300V 300V 2000| — (1000|1000 | 2500 | 2500
0.1~4.7K
1,2,52,S3 350V 500V 300V 1000 | 500 | 1000 | 1000 | 1000 | 1000
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BB ™5
G

WEERE NEih4RIE Derating curve

51 Example

100

80

60

40

20

Percent rated power (%)

A

N\
N

70 155

Ambient Temperature (C7)

WA Fusing characteristics
YERATH{E By A FEFH{E 100 f% L) _F( Residual resistance = 100 times nominal resistance )

Rated Power (W) Resistance Range J 40PR  30PR A/ 25PR  16PR Fusing Time
1/4 ~1/3 0.10 ~ 15KQ 0.10~0220 | - 0.24 ~9.1Q 10 ~ 15KQ
S1/2 -~ P2 010~33kKQ | = - | 0.10 ~ 1.0Q 1.1 ~ 33KQ
S1-P2 010~33KQ | = e | e 0.10 ~ 1.0Q 1.1 ~ 33KQ

60 Sec Max
12 0.10 ~ 4.7KQ 0.10 ~ 0.33Q 0.47 ~ 0.91Q 1.0~9.1Q 10 ~ 4.7KQ
182 010~47kQ |  -—— | 0.10 ~ 1.0Q 1.1~ 4.7KQ
283 0.10~47KQ [ - | e 0.10 ~ 1.0Q 1.1 ~ 4.7KQ
Bi%AE Performance
EarE H Fis(E HEETTA
Test Items Performance Requirements Test Methods
EEEREN FUEHTERAEN M B¢ 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
TR REL FEEN <i+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
ST 2 +(2%+0.050) A {EHEDE > 5 1
Short time overload B ' 4 times the rated power for 5 seconds
A=y (B0 Rated voltage at 70°C for 1,000 hours
Load life H5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
NN 10% rate power load

ﬂLﬁ/ﬁﬁ\f%;ﬂ i +(5%+0.1Q) 40°C, 95% RH for 1,000 hours:

oad ite In humiaity 1.5h ON / 0.5h OFF cycle
[z +(1%+0.05Q) 40°C » 95% RH > 240 /]\Bf

. . = (v] .

Moisture resistance 40°C, 95% RH for 240 hours
SEREEDE H1%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle T ~+85C (30min) room temp. (30min)
RHBR 95 % (min) coverage Temp. of solder 245 *5¢
Soldeability duration of immersion 3s+0.5s
LSS +(1%+0.05Q) 260°C t£5° C for 10 seconds (f£#51#)
Resistance to soldering heat T 350°C £ 10°C for 3.5 seconds (F-15§5)
il 1.000MQ 500V 4@l 1 434

Insulation resistance

500V insulation test 1min.
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FUSING RESISTOR

WFU [ SRERZENGGRIRRGEIHSS

FUSIBLE RESISTOR (Standard Type)

WFS /NS e B IR AR IR IR AR TR fH 25
HEAT ENERGY SURGE WIRE WOUND FUSIBLE RESISTOR (Small Type)
B45#EE Construction
R [od ,
M
L g f hd
£ D
ZklgE ¢ Coating Color 1 Im-45 |Lead wire 4 %= 45 [Wire wound
Tk T ¢ Standard Type © Gray 2 | & % |[Ceramic base & 7x |Marking or color code
/NEIE : Small Type : Pink 3 | & 1§ |Cap 6 | 4@kl |Insulation coat
R ¢ Markin . .
- g W4} R~} Dimensions
{6 Color Code (S1/2W) - X
e A o 1/2W-S3W Rated Dimensions (mm) Weight (g)
X5+ Alphanumeric ( ) Power (W) L L1 Max. D ad ¢ (1000pcs)
S1/2 6.0£0.5 7 2.4+0.3 200
54 Feature 0.620.05| 28+3
‘ o ) 1/2,81 9.0¢05 | 11 | 33%05 285
OBEALEG IRt S 2R BNV - SERERIE
o 1,82 1241 15 4.5+0.5 728
Eritise - RIEBHEDIR MEERNSTRE M 0.8+0.05 | 38%3
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 B 9245TE Type composition
endurance to surge voltage. 5] Example
OFEMHTTAEEE RoHS Fixk WF u 12 J R100 A520 NH
© Products meet EU-RoHS. iEA e BHE TR RAE BEHEQ) | XL | MW
Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
U: Standard 12:172W J+5% R100=0.1 | See table | ZigE4s
B2E3#% Reference standards Heat
S: Small 01:1W 1R00=1 below lated
JIS C 5201-1 p
02:2W 10R0=10
03:3W 1000=100
—RANT ¥iFESR Taping & Forming Matrix
Rated Taping .?:;i% L Forming C Forming F Forming M Forming D Forming
Power
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 -=-1-1O0| 10—} —-1|—- |- - - = -1O01O0]10O0|0O| = - | - - - | -
1m72s1r | Ol -] -0 O | —-—|O|—-|—-|—-1O]|—-{—-|—-10]lO0O]O]O|O|—=|—]10O/|~—-|-
1,82 ojlof-f{folo|—-(—-O|—-|—-| O] —-|—-—1O|lO]J]O|O| = |O|—| —10]|-
2,83 - 1O —=|—-10 - = —-10O] - - - 1Of[—=-1O]1O0]10|0O]| = - 1O | - - 10
B%EE Ratings
Rated [H{E %[ Resistance Range (Q) | EEE Max.| RBEiEaEkEE it 25 B Dielectric SERE B 125 Taping/Ammo,Forming/Bulk pack (pcs)
Power (W) Working Voltage | Max. Overload |Withstanding Voltage /B?F/VE)R
J15% (E24) DC Voltage DC DC - A52 | A64 | FT YT L ©
S1/2 2500 — |2000|2000 |2500| 2500
=1Q:
1/2,81 + «~ [2000| — (1000|2000 |2500| 2500
0.1~ 150 100V 150V 100V +500ppm/C
1,82 > 10 1000 | 1000|1000 [ 1000|1000 | 1000
+ 300ppm/C
2,S3 500 | 500 | 1000|1000 [1000| 1000
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Rous i ] g
G

WEE B FREI4E Derating curve Wz
51 Example 5] Example
& 100
< i\\ PULSE LOADING CURVE FOR WIRE WOUND FUSIBLE
g 80 * \ 1/2W & S1W
2 &0 ! \ 10000000
1MW 3 |
® 40 L 1000000
5 20 i \
S T 100000
&o ! \ \
-40 70 155 235 s 10000
Ambient Temperature (C°) 5 1000 \
3 \
[}
g 100 :\\ * 100 \
2W 5 = N ©
o 1
® ' 1 —0
g 40 i \\
@ 20 ! N 01 ——— :
S ! N 8 5 8 8 3 8 38 8 8 3
£o 2888 88 ¢ &4
-40 70 195 235 N B e s w o~ o4 o 22
Ambient Temperature (C*) Time{second)
AT 514 Fusing characteristics
TREAREAE By AFEFEE 100 f2L) I ( Residual resistance = 100 times nominal resistance )
Power Rating . . Power Rating . . Power Rating . )
I=constant Opening Time oW |=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 | S3W
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 60W 2sec ~ 5sec Max
B t4:#E Performance
slERH H Fis(E HEETTA
Test Items Performance Requirements Test Methods
EEER N FUEHTERAEN HIERENZ 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
SRR FEEN #5+100TC
T.C.R. Within specified T.C.R. Room temperature +100°C
Sl A A 4 EHEDhE - 5 1

Short time overload

+(1%+0.05Q)

4 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

I=PEiE=1i] +(5%+0.1Q) Rated voltage at 70°C for 1,000 hours
Load life - ' 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

R s

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

[Pk

Moisture resistance

+(1%+0.05Q)

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

TR
Temperature cycle

+(1%+0.05Q)

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

*%f%é&% 95 % (mm) coverage Temp of S(?ldel' 245°C +5C
Soldeability duration of immersion 5s+0.5s
R 500V &E&gHIES 1 78
1,000MQ
Insulation resistance > 500V insulation test 1min.
TR PR & 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

7KIJESR4R EBRH4H AR PRI 4B FE 23

NON-SMOKE THERMAL FUSE RESISTOR (RFT Type)

B45HEE Construction

1 E/4 = |Ceramic case 4 | FE[H 28 |Resistor
AHGEEAE : Body color 2 B 7Kg | Silicon cement 5 | I+ 43 |Lead wire
= £ White
3 | JEE(f#H% | Thermal fuse 6 & 7x |Marking
g 7~ ¢ Marking
X : Alphanumeric 5 R~ Dimensions
Rated Power Dimensions (mm)
514 Feature
itk W) H1 W1 P+1 Fuse:@d1 | Wire: @d2
WREIGRSG: 7 A4 iktn
oF Bk 2em 2 20 12 5 0.6 £0.1 0.8 £0.1
© Compact type with safety design of Non-flammability and 3 o5 12 5 1001 0.8 0.1
insulation. 5 25 135 5 1.0 0.1 0.8 £0.1
ORI = R RHE 7 39 13 5 1.0 £0.1 0.8 £0.1
© Can be produced according to customer’ s request. 10 25 20 12 0.8 +0.1 0.8 +0.1
=N et | sk
Ot T &8 ROHS %K 10s 35 16 7 1.0 £0.1 0.8 £0.1
© Products meet EU-RoHS.
ElSR4REE Type composition | Example
BE 5275 Approvals awarded LR RES Typ P bl P
© UL 1412 File No.E257690 CUL RF T 03 J 10RO T133 NH
UL1412 Recognized : 3W ~ 5W + 7W + 10W 0.1Q~ 1KQ B | & FHTEIR el | EIEEQ) ica IHT43
657686102~ 115 ~ 127 ~ 133 ~ 136 ~ 139 ~ 145 ~ 154 ~ Type Size Rated Power | Tolerance | Resistance | Temperature | Lead Wire
180 - 181~ 185 192°C SE e 03:3W F+1% 1R00=1 T133: B
W55t Reference standards Thermal | 05:5W G2% | 10R0=10 133°C p'l"aetgg
JIS € 5201-1 07:7W J£5% | 1000=100
%5 E Ratings A0:10W K+10%
Thermal Fuse Power Rating (W)
iifE B Dielectric RS RE
T:lmz:(r)a;grr? Tzl (s T \/Ro;tt?r?ge 3w 5W 7W 10W - 10ws [Withstanding Voltage DC T.CR
65 61+£3 0.3 0.4 0.6 0.7
76 7213 0.5 0.6 0.8 1
86 8112 0.6 0.8 1 1.3
102 98+3 0.9 1.1 1.4 1.7
115 111£2 1.1 1.4 1.7 2.1
127 12312 1.3 1.7 2 2.5
133 12943 1.5 2 2.4 3
136 131+2 1.6 21 2.6 3.2
AC 250V 1000V + 350ppm/C
139 13412 1.7 2.2 2.7 3.3
145 14042 1.8 2.3 2.8 3.5
154 15042 1.8 2.3 2.8 3.5
181 176+ 2 1.8 2.3 2.8 3.5
185 182+ 2 1.8 2.3 2.8 3.5
187 181.5+2 1.8 2.3 3.3 4.6
192 187+2 1.8 2.3 3.3 4.6
219 2152 1.8 2.3 3.3 4.6
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NRUS GNRUS

BB ™5
G

E257690 E257690
R E TEAh4RE Derating curve
51 Example
= 100
(=]
3; — T-133C°
g 80 T-139C
@] . T-145C°
Q B0 T-187C
3 —_— 7192
4@ 40 = - T-219¢C
& 20 —S—t
) '
a o0 N
-40 25 100 120 140 160 180 200
Ambient Temperature (C°)
{4AE Performance
AEETHE Firs(E Gk T b
Test ltems Performance Requirements Test Methods
EE{{ERIER FERTERZEA HIEEEERZE 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
SRIE(HE HUE (R B 70°C > 30 734
T.C.R. Within specified T.C.R. 70°C (30min)
KA £ V_APR (EHEIEDNR - 5

Short time overload

+(2%+0.05Q)

Y/~ 4PR times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A=y +Eo, Rated voltage at 70°C for 1,000 hours
Load life H(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
iR 10% rate power load

Vs = ] E500

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

it &M

40°C > 95% RH > 240 /\F%

Insulation resistance

+(2%+0.05Q
Moisture resistance @% ) 40°C, 95% RH for 240 hours
SH RE 5 cycles for -25°C (30min) ; room temp. (30min
AR +(1%+0.05Q) yere > C (30min) temp. (30min)
Temperature cycle ~+85C (30min) room temp. (30min)
VRS 2 H1%+0.050) 260°C *5¢ C for 10 seconds (J§§5)
Resistance to soldering heat ST 350°C +10°C for 3.5 seconds (F-154%)
il +1,000MQ 500V 4@kl 1 4

500V insulation test 1min.
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FUSING RESISTOR

RFB iy P eI
ANTI-BURST FUSIBLE RESISTOR (Wire Type)
Lo
RFF ViR R4k ERH =
ANTI-BURST FUSIBLE RESISTOR (Film Type)
B45HEE Construction
@ @ ® .
= — __{I-’I "||_. — @ = “ ”ﬂj_)
' ' )
§ Fur _
——
—Aill] ———
4 i TN i
s e : Body Color 1 | I 43 [Lead wire 5 i Marking
. . 2 | g [Ca
B : White % e P - 6 Z% % |Ceramic tube
s : Marking 3 | & #& [Ceramic base
o © Color Code(1/4W) 4 | %z 3 |Wire wound 7 | &%k | Insulation coat
NEF ¢ Alphanumeric (1/2W~3W) B4} 2~F Dimensions
W1 Feature N 1 Dimensions (mm) _ V!g'o‘i;“‘ (g))
o " ower L L1 Max. D d CS
OB SR IR T BRI U | e
© The ANTI-BURST Type wire wound or film type fusible. 1/4 10 (Max) 11 5 (Max) 310
O FE IR ZL A R IS 2R BB M SRERERI BT RE 1/2 13.5(Max) 15 4.8£0.5 |0.6+0.05| 262 490
© Resistors can provide reliable and environmentally safe 1 13.5 (Max)| 15 48405 490
fusing behavior. 16 (Max) | 17 | 6.2(Max) |0.8+0.05| 303 1250
e sy ax . ax 8+0. +
OTEEEDIZR MEENRF A SR EM:
© Reliable performance and endurance to surge voltage. 16 (Max) 17 6.2 (Max) [0840.05] 3043 1250
OFESFF7BE ROHS TR - »
© Products meet EU-RoHS. WELSL4RES Type composition {1 Example
RF B 14 J R100 A520 NH
J5& Approvals awarded b <3 . w
WS App we | e | TEPE | mem | mEm | —sons B4
UL 1412 File No.E257690 Type Size Power Tolerance Resistance Forming Lead Wire
NC: 245
W25 #i#% Reference standards B: Wire 14:1/4W | J45% R100=0.1 See table
JIS C 5201-1 NH: 245t
Below
Heat plated
F: Film 12:1/2W 1R00=1 A52C: )
R SCu/VEU (2R 4E)
01:1W 10R0=10
02:2W 1000=100
RN ¥HES Taping & Forming Matrix
Rated Taping Radial Taping L Forming C Forming F Forming M Forming D Forming
Power (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
m ol -1 -|-1-1=-/-1=-1=-1=-1=-=1=-/=-1=-1=-1-1=-1=-1-=1-=1-1-1-1=
1721 (1ol -|-|-|-|-|-1O0]l—-]-|—-1O|—-[—-]O]l]O|]O|O|] —]1O|~-| - 10O]|~-
2 - 1O = | - - - - - 1O -1 - -1 O]l —-—]10[O10O]O0O — - 10 - - 10
W%EE Ratings
FH{E#[E Resistance Range (Q B : . . LS D) f . 5 12 Taping/Ammo,Forming/Bulk pack (pcs)
Rated o @ RS | s wa| | A Disectio |y : it
Power (W) J+5% (E24) Vol.tage DC Overload Voltage DC DC T.CR A52 | A4 | ET | YT L c
1/4 =10 1000 — | — | — | = -
1/2 0.1~47 1+ 500ppm/C 1000 — — — [2500| 2500
250V 500V 1,500V
1000 — — — [1000| 1000
0.1~ 100 >1Q: — | 500 | — — [1000| 1000
100V 150V 2,000V +300ppmic | — | — | = | = | = _
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NRUS CNRUS

Rons I || g

E257690 E257690

SRS Th4RE Derating curve
5 Example g 10 N

o 80 N,

z BB\

Q60 1 N

3 |

g . 1IN

§ |

Eo ! \

-40 70 155 235

Ambient Temperature (°C)

WiAER4%14: Fusing characteristics (2% Reference)

TR H{E B\ fEFH{E 100 {ZLL_( Residual resistance =

100 times nominal resistance )

Power Rating . . Power Rating . . Power Rating . .
|=constant Opening Time |=constant Opening Time |=constant Opening Time
112W 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
&0 =50 ,\50
EAO EAD ;g'au
%" 30 “E" 30 %"30
<20 < 20 - 2
10 \ 10 10
. . \’\x ——
35 4 4 50 60 10 15 20 2 30 35 ° = o . o s
Power(W) Power(W) Power(W)
XEEE ] LUk F 25 K #I{E Energy can be produced according to customer demand
i%AE Performance
sERIH H Fir&fE B T4
Test Items Performance Requirements Test Methods
EPHE FENERAEN M EEE G 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
S RE FEEA +100°C
T.C.R. Within specified T.C.R. Room temperature +100°C
Sl A A 4 BEEDR - 5

Short time overload

+(1%+0.05Q)

4 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

=¥EiE— +(5%+0.1Q) Rated voltage at 70°C for 1,000 hours
Load life - ' 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

Vs 2 ] E500

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

[Pk

Moisture resistance

+(1%+0.05Q)

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

i G ER
Temperature cycle

+(1%+0.05Q)

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

room temp. (30min)

JE R 95 % (min) coverage Temp. of solder 245 *5C
Soldeability duration of immersion 3s+0.5s
ELAE T 260°C £ 5 for 10 seconds (}F1
I ‘ +(19+0.050) )
Resistance to soldering heat 350°C + 107 for 3.5 seconds (F-I£§7)
e S 500V &M 1 478
1 MQ
Insulation resistance >1,000 500V insulation test 1min.
Ik AT 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 [ $Z4REE[HZS

WIRE WOUND RESISTOR (Standard Type)

RWS I INBUABR AR 58

WIRE WOUND RESISTOR (Small Type)

RWP MR/ NI EAREE H 2%

WIRE WOUND RESISTOR (Supper Small Type)

B45#EE Construction

1 Is 43 |Lead wire 4 %= 43 [Wire wound
o . _. |[Marki |
#RlgEE ¢ Coating Color 2 | = # |Ceramicbase 5 | fm Coe:jre'ng or color
FEAE S : Standard Type (Gray) 3 | #& 1§ [Cap 6 | g%kl | Insulation coat
JINFY : Small Type (Pink)
W N i i
/N : Super Small Type (Pink) WSPELRS Dimensions
B ) Rated Dimensions (mm) Weight (g)
TR * Marking P r (W 1000
ower (W)| L L1 Max. D @d £ (1000pcs)
L + Color Code (RWP1W) P1 605 7 | 24:03| 062005 2843 210
F + Alphanumeric (1/2W~10W) PI(UL) | 9581 | 12 | 4541 0.7£0.05 | 28+3 510
1/2,51,P2 | 9:05 | 11 |3.3:05 gﬁ’é’ffg&”’ 2843 085
WF5i%: Feature P2 (UL) 1281 | 1521 | 551 | 0 osin0s | 38%3
SRR B PABAR% 7 22 42 (UL94 V-0 —
OfE N PAM: R B PRELAR S 2 L 2R ( ) 152P3 1241 15 45805 728
© Flameproof and insulating coating designed to assure 0.8+0.05 38+3
2,83,P5 161 18 5.51+0.5 1380
safe usage by special non-flammable silicon-base.
ge by sp 3,85,7 2541 28 | 85:05 3813 3768
(Equivalent to UL94 V-0) 0.8+0.05
10 44MAX | 46MAX | 8MAX 3643 6200
FUA |- fE 2 H e
O/MEHERE R 5354518 Type composition 5l Example
© Small size are good for high density application. RW U 12 J 1000 A520 NH
OEMAfEEMEE: »

h e e FHEDZ RAEE | BIEHEQ) | ZTNT | bW
© Stable long service life. Type Size Rated Power | Tolerance | Resistance | Forming | Lead Wire
OFESFEENHE RoHS ZH3k U: Standard 12:1/2W F+1% R100=0.1 |Seetable | zijEss
© Products meet EU-RoHS. S: Small 01:1W G+2% 1R00=1 below p'l*aet:fj

. . 0 =
W 5L5038 Approvals awarded P:Super small 02:2wW J+5% 10R0=10
03:3wW 1000=100
RWP1W RWP2W RWP5W RWS3W Series UL1412 File No.E257690 05:5W 1001=1K
07:7W 1002=10K
B%EE Ratings
PEAE #GfE Resistance Range (Q)| & =i{f & . : . £1%E Taping/Ammo,Forming/Bulk pack (pcs)
posvi}f ?W) Max. Working W'thﬁﬁ;}%(j@' Dl\ellelct:tnc po RS T.CR.
J£5% (E24) Voltage DC IinsiEstnielingg) Vel it A26 | A52 [A64 | FT | YT | L o] M | D
P1 0.1~ 100 250V | (UL)1000V 5000|2500 — — — — — — —
1/2,81,P2 0.05 ~ 150
350V (UL)1000V =1Q: — |2000| — [2000(2000|2500|2500 (2500|2500
P2 (UL) 0.1~ 100
1 500ppm/C
1,S2,P3 0.05 ~ 330 500V 350V — |1000| — [2000(2000|1000|1000 (1000|1000
2,S3,P5 500V >10: — | 500 | 500 | — |1000({1000|1000(1000|1000
0.05 ~ 1K o
3,857 500V £300ppm/C | F | | _ |s00|500| — |500
7,10 0.05 ~ 15K | 0.05 ~ 27K 500V — — — — — — — — —
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) U3 RoHs [ 1] (St
E220321 NN

WEERE NEih4RIE Derating curve

51 Example
— 100
) "N
|
o 80 ; \\
3 |
o
2 60 : \
o |
g 40 1 \
m N
= | N
c I NG
& 20 '
o ! N
|
CEE . N
-40 25 155

Ambient Temperature (°C)

—RINT ¥iFESR 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 Ol -|—|o|- o] ||| ||~ olojolol ||| - |||~
11281P2| — O |~ |O|O| - |O || -] O ||~ olofojojlo || -|O|—-|—-]~-
182P3 | — 1O | -0 |O| | 1O -] — 10|~ OO |1010] = 1O = 10| —1|-
283p5 | — O |O|—-|O|~-|~-|-|O| —|-1]0© olofolo|l —|-|Oo| - |-]0O]~-
3,85 R e e B e I I (S — | - 1O|-|-1—-|-1 - - | - — - | - 10
7,10 R e e B e I I (S - - | - - —=1=1-1 - - | - — - - | =
Bi4AE Performance

AEETHE FitE(E R T A
Test ltems Performance Requirements Test Methods

(ISR FLEHEAZEN HIE B EmE 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
TR REL FEEN #h+100°C
T.C.R. Within specified T.C.R. Room temperature +100°C
KO +(1%+0.050) 6.25 4B IIPR » 5 1
Short time overload 6.25 times the rated power for 5 seconds
A=y +(5%+0.1Q) Rated voltage at 70°C for 1,000 hours

Load life 1.5hr ON / 0.5hr OFF Cycles

S5 e e 10% rate power load
WRARERE +(5%+0.1Q) 407, 95% RH for 1,000 hours;
Load life in humidity 1.5h ON / 0.5h OFF cycle

Lo 40°C > 95% RH > 240 /|\HK
WARE +(1%+0.050) C 9% i
Moisture resistance 40°C, 95% RH for 240 hours
SEREEDE H1%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle - ~+85C (30min) room temp. (30min)
JSSZEVES 95 % (min) coverage Temp. of solder 245 +5C
Soldeability duration of immersion 3s+0.5s
JE SR T 260°C + 5 for 10 seconds ({F§5E
SR . +(19%+0.05Q) Cct5C ([Re51E)
Resistance to soldering heat 350°C +10°C for 3.5 seconds (F4£#7)
4% EH 500V 4@&HIE 1 476
1 MQ
Insulation resistance >1,000 500V insulation test 1min.
Ik AT 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)

25




NON INDUCTIVE RESISTOR

NWU B sy 28 28 NVU l SR A
NMU NON INDUCTIVE RESISTOR (Standard Type) NON INDUCTIVE PRECISION RESISTOR (Standard Type)
NWS | /j\Edm Ry 55 NVS l /INB S R 2 R 5
NMS NON INDUCTIVE RESISTOR (Small Type) NON INDUCTIVE PRECISION RESISTOR (Small Type)
NWP W /AU R ES NVP B /el e 2
NMP NON INDUCTIVE RESISTOR (Super Small Type) NON INDUCTIVE PRECISION RESISTOR (Super Small Type)
B457%E Construction
l(ZJd
t
[}
1 | x4 |Lead wire - % 4 |Wire wound/NW
I © Coating Color 2 | 32 #% |Ceramic base ZEEE iz | Conductive film/NM ~ NV
=] Tiig —. H
s  Standard Type (Gray) 3 | # 18 [Cap 6 | f Jx |Marking or color code
4 | {JjE4 | Helical cutting groove | 7 | 4&%% %kl [ Insulation coat
/N : Small Type (Pink) T8 99 BEH
#/NEE 1 Super Small Type (Pink) W/MIR <} Dimensions
R : Marking Rated Dimensions (mm) Weight (g)
(i © Color Code (S1/2W) PowerW) | | |l1Max.| D 2d ¢ (1000pcs)
N * Alphanumeric (1/2W~7W) P1 6+0.5 7 2.4+0.3 0.650.05 2813 210
.620.
W Feat 1/2,81,P2 9+0.5 11 3.3x0.5 28+3 285
F1% Feature
1,52,P3 1241 15 | 4.5:0.5 3843 728
RR: 2Rl BN BREAR %% > 24035k .(UL94 V-
O pAM:ER A PRBAR & 2~ 202 1. (UL94 V-0) 2.53.P5 1621 18 5501 (S2W 1380
© Flameproof and insulating coating designed to assure 3,55 2541 28 8.5¢0.5 | 0.8+0.05 3%1@) 3768
safe usage by special non-flammable silicon-base. 7 25+1 28 8.5+0.5 3768
(Equivalent to UL94 V-0) 10 4041 42 8.5+0.5 333 6434
O/ LA B A R W 554RES Type composition il Example
© Small size are good for high density application. NW u 12 J 1000 A520 NH
2 L
ORISR (1KHz © 1uH LLT) ne| e | mepw | PEH ) gmEo) | csgnr| B
Type Size Rated Power . Resistance | Forming Wire
© Low inductance value (1KHz : Under 1uH).
. NW [U: Standard| 12:1/2W G+2% | R100=0.1 |See table| zh§E4s
OFEMFFEEE RoHS Zk Heat
NM |S: Small 01:1W J+5% 1R00=1 below lated
© Products meet EU-RoHS. plate
Ny |P:Super 02:2W 10R0=10
B2E3#% Reference standards small :
05:5W 1001=1K
W% E Ratings A0:10W 1002=10K
Rated [E{E #:E Resistance Range (Q) e EEE Max. | it @& & Dielectric 1 o (2 145 Taping/Ammo pack (pcs)
Power (W) Working Voltage |Withstanding Voltage TCR.
NW (Wire) | NM(Fim) | NV (Film) bc bc A2 | A52 | A64 | FT | YT
P1 NW Type 5000|2500| — (2000 —
750V
1/2,81,P2 5= | o0 1om = 1Q 1 £500ppm/C — |2000| — (1000|1000
1,82,P3 0.05 ~ 47 > 1Q : +300ppm/C — 11000 (1000 [ 1000 | 1000
1000V
2,S3,P5 0.05 ~ 100 20~ 14M 10Q~ 3G NW 350V NM NV T — | 500 | 500 1000|1000
= : NM - NV : 500V ype
3,55 = 300Q : £ 350ppm/C — — - - -
7 0.05~220 | 20~ 1M 1500V > 300Q : £200ppm/C - = -1 | -
o 0.1 ~ 1K 10 ~ IM 10000V
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BB ™5
G

WA R E %48 Derating curve

51 Example

NW Type NM Type

& 100 AN s 100 ) S

5 80 N T 0 LN

: oD ) Y

g N 2 o ! N

L ~

8 1 \ 8 > : \.

-— I A - 1 .

® 40 T T 40 L

g | N £ > .

N . 1 M2
g 20 . AN g 20 :
g, : N - ) 0 I A O 1 O
-40 25 155 55 70 155 235
Ambient Temperature (°C) Ambient Temperature (°C)

BT % fES: Taping & Forming Matrix

Rated Taping "I'?:;()jiinaglg L Forming C Forming F Forming M Forming D Forming
Power (W

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 OlOo| — — | - - | = | - — - =1=1-1-1-1=- — — | - — — | = |-
11281P2 | —|O| - |Oo|O|-|O|-|-|O|-|-|-|olojojolOo|-|-|O]|-| |-
1,82,P3 -0l OJOlO| - —|O|—=| —|O|—-|-10]10C]O0O]O| = |O|—=| 11O —1~-
28385P5| — | O | O Ol—-—-—1—-10 - 10l =100 1O ]|10]| — -1 O] - - 1O |-
3 - = |- | = = | = |~ - -1 =10 —=—-|-1- - - | - - -1 —10
7 S R _ _ _ | = _ [ I R P R . _ I _ I R
BE:RE Performance
AEETHE FitE(E R T A
Test ltems Performance Requirements Test Methods

EEERE FEHEAZEN HIE B EmE 10 mm

Resistance Within specified tolerance Measuring points are10 mm from the end cap

AR FEEN #r+100C

T.C.R. Within specified T.C.R. Room temperature +100°C

RIS P et 4 1 6.25 BHIEIR - 51

Short time overload

+(1%+0.05Q)

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A=y +Eo, Rated voltage at 70°C for 1,000 hours
Load life H(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

Vs = ]SS0

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

it &M

Moisture resistance

+(1%+0.05Q)

40°C » 95% RH » 240 /\EF
40°C, 95% RH for 240 hours

R EER
Temperature cycle

+(1%+0.05Q)

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

RHHR 95 % (min) coverage Temp. of solder 245 *5¢C
Soldeability duration of immersion 3s+0.5s
JE SR T 260°C =5 for 10 seconds ({F§5E
SR . +(19%+0.05Q) C £5C (FE51E)
Resistance to soldering heat 350°C +10°C for 3.5 seconds (FI£#7)
G e 500V &M 1 478
1 MQ 5
Insulation resistance >1,000 500V insulation test 1min.
RIRME PR & 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 | EiREIES

METAL PLATE CEMENT RESISTOR (MPM Type)

B4R E Construction

MPM TYPE
MPM 4wW MPM Z\iv B
©)
@
T A | C
® ®
A —@
@ @ —0
RESEHE D BEE Body color  : Silver o o
BEBEE D4k Coating color : Green h B
fER : Marking X : Alphanumeric
=N N
P2 P2
1 It + 45 |Lead wire 5 | & & |Metal board
2 % J& #% | Metal shell 6 ¥ F[l |Marking
W55 Feature 3 % 5% & |Plating layer
7 | 4@% 5k | Insulation coat
O IREIGELG 2 24 istat 4 F& = #%i | Ceramic base
© Compact type with safety design of Non-flammability and
insulation. WSMER~T Dimensions
OB i 2 8 H4, Dimensions (mm)
© Low resistance and resilient to surge current. Model A B C h ad P1 P2
OfFER MPM 4W | 1840.5 | 15+1.0 | 2.0+0.5 | 153 | 0.60+0.05 | 5.5£0.5 | 9.5+0.5
© Non- inductance. MPM 5W | 1820.5 | 15£1.0 | 2.0£0.5 | 15£3 | 0.60£0.05 | 5.5£0.5 | 9.5£0.5
OEMTAEEE RoHS Z3K
MPM 7W | 32£1.0 | 15+£1.0 [ 2.0+0.5| 163 | 0.60+£0.05 | 5.0+0.5 | 9.5+£0.5
© Products meet EU-RoHS.
2d=0.5%0.05 (36Q~100MQ)
W 5E4R1E Type composition
5]  Example
W25 4#1#% Reference standards MPM 04 K R010 S002 CP
JIS € 52011 wy | mEmE | mEE | EEEQ | CwnT | omTe
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
B%EE Ratings
- 125 X Dielectric N ” a2 Pack (pcs)
Rated R S AHREE [ SERE G
TYPE FE A #:[# Resistance Range(Q) Withstanding Voltage >
Power (W) Tolerance DCg 9 T.CR. Straight | Forming
4 0.01~100M
F+1%
MPM 5 0.01~100M J+5% 500V + 350ppm/C 1200 —
K+10%
7 0.01~100M
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BB ™5
G

WA R E %48 Derating curve

51 Example

100
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60

4W

40
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™~

Percent rated power (%)

=1

25 200

Ambient Temperature (°C)
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~
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I~
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5W
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Percent rated power (%)

100

25 155

Ambient Temperature (°C)

80

60

W

40

20

\

Percent rated power (%)

~
|
|

i%AE Performance

25 195

Ambient Temperature (°C)

Short time overload

+(2%+0.1Q)

AEETHE FitE(E Gk T b
Test ltems Performance Requirements Test Methods
EE(IERIER FUEHEAZEN HIE B EmE 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
TR FUEEN <i+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
RIS P et 4 6.25 BHER - 51

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A=y +Eo, Rated voltage at 70°C for 1,000 hours
Load life H(5%+0.10) 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

IR IR T

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

it &M

40°C > 95% RH > 240 /NI

Insulation resistance

1(2%+0.05Q

Moisture resistance (2%+0.050) 40°C, 95% RH for 240 hours
TRIEIEEE +19%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle B ' ~+85C (30min) room temp. (30min)
I SSRE +(1%+0.050) 260°C * 5 for 10 seconds (JR#51E)
Resistance to soldering heat e 350°C +10¢ C for 3.5 seconds (FIF§%)

== SHE 2
ke el 10MQ 500V 4E4HI, 1 534

500V insulation test 1min.
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METAL PLATE CEMENT RESISTOR

MPT | &EiREIESS

METAL PLATE CEMENT RESISTOR (MPT Type)

MPQ BB EHES

METAL PLATE CEMENT RESISTOR (MPQ Type)

MPT TYPE

4040 J
FU410K

i

|

| *ti

FU41

" 7

| l

e
\
}

ABSEEE  Body color

MPQ TYPE

u\\a

%\3

ABEEE@ : Body color

= : White B : White
#HIEEfE  © Coating color #fiEEf  Coating color
B : Blue &kt : Green
(7S : Marking R ¢ Marking
F * Alphanumeric ey * Alphanumeric
WYNE R~ Dimensions
W54 Feature % Dimensions mm) Weight (g)
RN T S Model | A B c h gg | (1000Pcs)
© Compact type with safety design of Non-flammability and insulation. MPT03 | 15410 | 13+1.0 | 0.7+01 | 15+3.0 | 0.5:0.05 630
OfEFEAEMZEH
MPQ 05 | 16 +1.0 | 16 +1.0 | 6.0+0.5 | 4.5+0.5 | 0.8+0.05 3110
© Low resistance and resilient to surge current.
OfEEEY
© Non- inductance.
O 5 5B RoHS 35 WK 554515 Type composition
/ZXulu] [N A <
5]  Example
© Products meet EU-RoHS.
MPQ 05 R010 S00 CP
OFRE PR KEE
. , iEA BHE T BAEE BEEQ) [ =T Vit -4
© Can be produced according to customer’ s request. Type Rated Power | Tolerance | Resistance Forming Lead Wire
MPT 03:3W F+1% R010=0.01 S000 : S
MPQ 05:5W G+2% R100=0.1 Straight CP Wire
J5% 50R0O=50
K+10% 1000=100
1001=1K
1002=10K
W#iE Ratings
FH{E 75 Resistance Range(Q) ) . . ,
’ Rated fiif i [ Dielectric IR BE R 3
A4 Model Power (W) J25%  KE10%(E2%) Withstanding Voltage DG TOR 33 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
G

W4ER5E Construction
MPT Type .
——
h
J |
24 ]
1 7Kg | Silicon cement 4 | £k | Metal board
1 | x4 |Lead wire 3 f& Jx | Marking 2 | f& 75 |Marking
5 | & =& | Ceramic case
2 | ZiFEjg | Printimpedance layer 4 fg52#z | Ceramic base | 3 | Ift4% | Lead wire
WS B E M4 B Derating curve
MPT Type MPQ Type
g 100 AN g 100 AN
5 8 LN 5 80 N
: ! g LN
2 60 L S 60 y
3 ' N 3 ' \
® 40 ; ™~ T 4 T a
£ i N £ l
g 20 : \\ g 20 ;
g, : N g : N

-40

BE:RE Performance

70
Ambient Temperature (°C)

195

-40

25 155

Ambient Temperature (°C)

AERIE H

Test ltems

Ra(E

Performance Requirements

BT A
Test Methods

EHE HLE ARELHE 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
S RE FEEN Z=3H+100°C

T.C.R. Within specified T.C.R. Room temperature +100¢ C

RIS P et 4 1 6.25 fEEHELE > 5 1

Short time overload

+(2%+0.05Q)

6.25 times the rated power for 5 seconds

=¥EiE— +Eo, Rated voltage at 70°C for 1,000 hours
Load life H(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

Vs = ]SS0

Load life in humidity

+(5%+0.1Q)

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

[Ep1Es

40°C > 95% RH > 240 /\F#

1(2%+0.05Q
Moisture resistance 2% ) 40°C, 95% RH for 240 hours
S RE Y 5 cycles for -25°C (30min) ; room temp. (30min
SHRE 19%-+0.050) y 5C (30min) temp. (30min)
Temperature cycle ~+85T (30min) room temp. (30min)
BRI 260°C £ 5¢C for 10 seconds (f&§
i _ +29+0.050) (HREH)
Resistance to soldering heat 350°C +10°C for 3.5 seconds (F-154%)
il 10MQ 500V {4l 1 43
Insulation resistance 500V insulation test 1min.
BRI SRRV 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)
FREHIE (MPT Type) +20% — 10M SW _The foII_owing discharge cycle is repeated
Pulse withstanding voltage in the circuit of the left
2.5 sec. ON 2.5 sec. OFF 10,000 cycles.
L L With following DC pulse test voltage.
DC — 1pF = Pulse voltage: 10 KV
POWER P “’ RX=
-
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CEMENT RESISTOR

RGW I 7KIEEFH2S

RGF I

ZKIEEEHAS

CEMENT RESISTOR (Small Type)

CEMENT RESISTOR (Standard Type)

B4R E Construction

1 I + 4 |Lead wire
5 | f& 7~ | Marking
AgEEH(L  : Body color 2 # 11§ |[Cap
= i gE LAl i
G . White 3 E/4 f%& | Ceramic base 6 | @4 skl |Insulation coat
4 gam / j7Hg [ Wire wound / Film 7 | & =% | Ceramic case
BEoR : Marking
TE : Alphanumeric W54 Type composition il Example
RG w 01 J R100 PG00 NH
B Feature A% 15':!.% (EVSIES FRAEE EEBE{E(Q) ::)’KB!JI Vh“nﬁ?%?
Type | Size |Rated Power | Tolerance | Resistance Forming Lead Wire
N e e
O PREE S 2 2t W: Wire | 01:1W F£1% | R100=0.1 | PGO00=P Type | NH=Heat
© Compact type with safety design of non-flammability F: Film 02:2W G+2% 1R00=1 |MGOO=M Type| Plated
and insulation. 05:5W J5% | 10R0=10 |SGO00=S Type |NL=Electro
O PR, 07:7W K+10% | 1000=100 | TGOO=T Type | Plated
© Low inductance is available. AO0:10W 1001=1K | HGOO=H Type
ORIITBENEE B5:25W 1002=10K
© Stable long life. WEEEIEER Type matrix
OnRE FFHKEE RGT Rated Power(W)
ype
© Can be produced according to customer’ s request. 1 2 3 5 7 10 | 15 [ 20 | 25 | 30 | 40
OFELLFFEENE RoHS 25K 2 ©]19]9]©9]©9]9]0©]0 |0
© Products meet EU-RoHS. z ©l©o|0|]O0 |0 ]|]0O0]0O
M © | 0|0 0|0 ©
BE2E4k Reference standards T © | © | ©
JIS C 5201-1 e © 0
H © | ©| 0 © | ©
455 Ratings
Rated [T Resistance Range(@) R RTERE Max, Working | s Max. || NS Dloctte. | g s
Power (W) R Film Type (RGF) |484% Wire wound Type (RGW) Voltage DC Overload Voltage DC DG T.CR
1 4~39K 0.1~330 150V 300V
2 4~39K 0.1~330 150V 300V
3 4~470K 0.1~330 350V 700V
5 4~470K 0.1~2K 350V 700V
7 4~470K 0.1~2.2K 500V 1000V
= 1Q: + 600 ppm/C
10 4~470K 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
G

BB E I REHh4RE Derating curve 5] Example
RGW RGF
g 100 E\ g 100 ) i\\
T 80 + \\ ® 80 A
5 HRN g ) 1N
2 60 o 60 i
3 | N D) | '
-— 1 ~
T 40 L A ® 40 ! AR
- 1 \ € > ! H N
< L} \ [0 20 ! 1 )
o 20 . AN o [ 3
% 1 \ @ ) : 1 I~o
o 0 ! o 9 h i i
-40 25 155 -55 70 155 235

Ambient Temperature (°C)

W:&%E (Dimensions see as APPENDIX)

Ambient Temperature (°C)

P Type Z Type
Yl Yl R — T—"— =y
L H1
I +
| s
—_ Wd -_O_.}TI ——= H2
| _l_ 0.4 #._Ils_lig %li L D
T *0.1 o’ —
.L .|. , o T T:] +33 S S R=0.7 203
| !’ '|‘ L ’|' {: ’| W 1% 0.1 050002 }_::g 11: } g::ttrt\) :1 !
- 133 5101
M Type S Type
L Jd 9 i g
s ——— 2 I[r s
T —‘57 = =
Lo ]
B-H—----m- 1 - —'|Q
.i_ +1
™
T Type H Type
E— =
D f— 279
D .
|'—£ b— 1L vd P1$| 51— | o=
08005 [
=11 Hy T H,
¥ P2 H H
— : i Il il
[\ L | we -
T - ' 10W, 15W 20W-40W
BERE Performance
EarE H Fis(E B TTA
Test Items Performance Requirements Test Methods
BEPHE FUEHTERAEN M B E L 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
AR FEEN #r+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
RGW:10 {Z#HE N » 57
AR B AT +(1%+0.05Q) 10 times the rated power for 5 seconds
Short time overload - ' RGF : 6.25 {5#HE D% » 5 7
6.25 times the rated power for 5 seconds
=Y i (RO, Rated voltage at 70°C for 1,000 hours
Load life (5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
NI 10% rate power load
ﬂLﬁ/ﬁﬁf‘q?:\” i +5%+0.1Q) 40°C, 95% RH for 1,000 hours;
oad ite in humiaity 1.5h ON / 0.5h OFF cycle
TRIEIEER +19%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle B ~+85C (30min) room temp. (30min)
ISSZlIES +(1%+0.050) 260°C +5° C for 10 seconds ({7 1)
Resistance to soldering heat B 350°C +10¢ C for 3.5 seconds (FIF§%)
LB EI 1000MQ 500V (@l 1 4
Insulation resistance 500V insulation test 1min.
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CEMENT RESISTOR

CEMENT RESISTOR (RGK Type)

RGK I 7KIEEFH2S

B45#EE Construction

T 31T 71
100 | |
‘ 2 WW
| ¢ | L I} F— w —-I
1 Iiti F %  |Lead wire 5@ = |Mar
i < |Markin
2 P " Cap o 7N g
3 & f& |[Ceramic base s@egpkl | Insulation coat
ABuEEts : Body color 4 | 45 RifE |Wire wound / Film 7 | &  # |Ceramic case
HE - White B4R~ Dimensions
R ¢ Marking Rated w H L
{
S © Alphanumeric Power (W) (mm) (mm) (D) (mm)
4 6.810.3 6.8+0.3 33+3 25+1
5 6.810.3 6.810.3 25+1
WFi: Feature 6 6.8:0.3 6.8£0.3 251
BTG > T G B
OfiRsEe 2 Lt 7 6.8+0.3 6.810.3 331
© Compact type with safety design of non-flammability 9 95505 95505 3351
d insulation.
and insuration 11 9.0+0.3 9.0£0.3 50+1
AT KR t
ORI 17 9.5:0.5 9.0:0.3 213 75+1
© Low inductance is available.
NZay g
OEHIREE M W& 55450% Type composition 5] Example
PG66
© Stable long life. RGK 05 J R100 PG99 NH
O HREF itk HER Wl | EEEQ) | STMT | HTER
© Can be produced according to customer’ s request. Type Rated Power | Tolerance Resistance Forming Lead Wire
. 0 = BEE &4
O S RoHS s 04:4W F+1% R010=0.01 | See table gL
05:5W G+2% R100=0.1 below Heat plated
© Products meet EU-RoHS.
07:7W J+5% 1R00=1
AQ0:10W K+10% 10R0=10
B2 5k Reference standards 1000=100
JIS C 5201-1 1001=1K
1002=10K
RGK TYPE Available : 4W 5W 6W 7W 9W 11W 17W
%5 E Ratings
Rated g REEREL SRE(E i 4 #ERE Max. A EEE Max. fit#EEE Dielectric
Power(W) MBI Resistance Range(Q) T.CR. Tolerance Working Voltage DC Overload Voltage DC  |Withstanding Voltage DC|
4 0.01Q~ 9.1K
5 0.022Q~ 15K
6 0.0220~ 15K F+1%
G+2%
7 0.05Q~ 30K + 350ppm/C J+5% 1000V 2000V 2000V
9 0.050~ 33K K10%
11 0.1Q~ 47K
17 0.20Q~ 82K
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Rons I |

FUTABA

B

2|

WA R E %48 Derating curve

51 Example
g 10 ™~
T 80 AN
3 : N
o 60 ' \\
AW~TW B i
T 40 E R
-— 1
g 20 ! ™
—_ 1
e o !
-40 25 180
Ambient Temperature (°C)
g 100 ~Q
N 1
T 80 N
= i TN
2 60 : ™~
1
9W~11W B - ™S
| 40 :
— 1
@ 20 ! \\
[$)
) ! I~
a o0 L =
-40 25 250
Ambient Temperature (°C)
g 100 :\\
& 80 : S~
3 : \\
2 60 ; ~]
>15W . ~
o : ~
— 1
§ 20 ! \\\
5 : ~
-40 25 275
Ambient Temperature (°C)
i%AE Performance
shERIE H Firs(E Gk T b
Test ltems Performance Requirements Test Methods

Short time overload

+(1%+0.05Q)

EE(IERIER FUEHEAZEN MR ENHZ 10 mm

Resistance Within specified tolerance Measuring points are10 mm from the end cap
TR REL FEEN $i+100°C

T.C.R. Within specified T.C.R. Room temperature +100°C

pliS =Yl 6.25 fEEEE > 5 1)

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

A S (RO, Rated voltage at 70°C for 1,000 hours
Load life (5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
R 10% rate power load

IR IR T

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

AR

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

Insulation resistance

+(1%+0.05Q
Temperature cycle (1% ) ~+857C (30min) room temp. (30min)
yE °C 59 JE SE il
e . +19%+0.050) 260°C * 5 for 10 seconds (J2§51)
Resistance to soldering heat 350°C +10°C for 3.5 seconds (F{F§7)
R 1000MQ 500V @& HIEt 1 7y 5

500V insulation test 1min.
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CURRENT SENSOR RESISTOR

RGC B ER{ENEHS

CURRENT SENSOR RESISTOR (RGC Type)

W4%5#E Construction
g [ Féiss oo @0 @ ® ®@
— N
LR R0
——
l R
i B
1 | IiiF43¢ |Lead wire 5 f& J& |Marking
2 | & #% |Ceramic base 6 | @4kl | Insulation coat
ABBEE(E : Body color -
3 | #%& 1§ |Cap 7 | Ceramic tube /
He : White 4 | s @ |Wire wound B/ FX| Ceramic case
1 R : Marking
B4R~ Dimensions
= : Alph i
NE phanumeric S L D \ 24
Power (W) |  (mm) (mm) (mm) (mm)
11.5+1 4.3+1 2612 0.6+0.05
Wi, Feature 11.541 4.3+1 262 0.6+0.05
O R PREILE LS > S fe vt 1521 5.5+1 3242 0.8+0.05
© Compact type with safety design of non-flammability *4 2241 8.0+1 2743 1.0£0.05
. . *5 22+1 8.0x1 3012 0.8+0.05
and insulation.
O *7 22+1 9.0¢1 3012 0.8+0.05
TREMETE *9 38+1 9.0+1 3042 0.8+0.05
© Low inductance is available. 10 38+ 1 9.0 +1 30+2 0.8+0.05
ORI EME 20 42+1 12 1 3012 0.8+0.05
© Stable long life. © AW BW TW OW Iz
OFMRE P K
© Can be produced according to customer’ s request. WRI534R15 Type composition
" . |
O ST SEKH RoHS ok b1 Example
RGC 03 J R100 A52 NH
© Products meet EU-RoHS. o
e FHEDZ AR BEHEQ) | =L Uit 43
Type |Rated Power| Tolerance | Resistance Forming Lead Wire
03:3W F+1% | R001=0.001| See table B
B2E3#% Reference standards 05:5W G+2% R010=0.01 below | Heat plated
JIS C 5201-1 07:7W J+5% R100=0.1
AO:10W K+10%
455 Ratings
Rated L e A FeE (8 TCR SRFE(E (s FE R Max. = EE A R Max. fiit & B Dielectric
Power (W) Resistance Range(Q) AT S Tolerance Working Voltage DC Overload Voltage DC | Withstanding Voltage DC
1
2
3
4 F+1%
+20ppm/C
0.001Q~ 0.1Q G+2%
5 2000V
(1mQ~ 100mQ) £50ppm/°C J£5% [PR [10PR
7 +100ppm/°C K+10%
9
10
20
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Rons I |

FUTABA

B

2|

WA R E %48 Derating curve

51 Example
g 10 ™~
T 80 AN
3 : N
S 60 ' AN
AW~TW B |
T 40 E ™
-— 1
§ 20 ! N
$ o :
-40 25 180
Ambient Temperature (°C)
g 100 :\\
T 80 : S
3 | ™S
S 60 ; ™~
1
IW~11W 3 - ™~
B 40 !
— 1
@ 20 : \\
8 1 \
g o ! ~
-40 25 250
Ambient Temperature (°C)
g 100 :\\
& 80 : S~
z ' ™~
o 1 \
Q 60 ' ~
>15W ks ' ™~
g 40 : SN
— 1
3 : =
5 : T~
-40 25 275
Ambient Temperature (°C)
HWiEsE Performance
AEETHE FitE(E Gk T b
Test ltems Performance Requirements Test Methods

Short time overload

+(1%+0.05Q)

(ISR FUEHEAZEN HIFBAEHZ 10 mm

Resistance Within specified tolerance Measuring points are10 mm from the end cap
TR REL FEEN #h+100°C

T.C.R. Within specified T.C.R. Room temperature +100°C

pliS ey =Feil 6.25 [EHHELR - 51

6.25 times the rated power for 5 seconds

Load life in humidity

+(5%+0.1Q)

=P EE=1i] B0 Rated voltage at 70°C for 1,000 hours
Load life H5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles

10% rate power load
iR AT S

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

Insulation resistance

>100MQ

SEREEDE H1%+0.050) 5 cycles for -25°C (30min) ; room temp.(30min)
Temperature cycle T ~+85C (30min) room temp. (30min)

LSS +(1%+0.05Q) 260°C +5¢C for 10 seconds (J£#5f#)

Resistance to soldering heat T 350°C +10°C for 3.5 seconds (F4£#7)

BT 500V 4245005 1 o

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

Hvw [ EESGEIHES
HIGH PULSE WIRE WOUND RESISTOR (Standard Type)
. W45 E Construction
A ) o ¥ [
A
3 —_ a2 /G>
e e ’
~ :._‘ -
EA-L T _ ,
————— 1 | 43¢ |Lead wire 5 | & 7~ | Marking
Y 2 | & #% |Ceramic base
LR i - < 6 | 4842k | Insulation coat
——— 3 | # 1§ |Cap
4 | 4= 43 [Wire wound 7| % & | Ceramic tube
ApsEA  : Body color
=] : White WEI5E4REE Type composition
R : Marking il Example
HV w 01 J 10RO S000 NH
N : Alphanumeric
A% e HETIR R | EEEQ) | T Ui 45
Type Size | Rated Power | Tolerance | Resistance | Forming | Lead Wire
W54 Feature W:Wire | 01:1W J£5% | 10R0=10 | Seetable | #iff4s
b e e 2:2W K+109 1 =1 bel Heat plated
OpiRA SR EHRE R 0 0% | 1000=100 | below |Heatplate
:3W M+209 1001=1K
© The ANTI-BURST Type wire wound type High pulse 03:3 % 00
. - 04:4W 1002=10K
safe usage by special non-flammable silicon-base.
-~ o 05:5W 1003=100K
On[KZ 25KV ZE ) 1E %
© Acceptable pulse of 25KV discharge.
O {E#EM: WEE B 4R Derating curve
© High reliability. 5 Example
OFE T A EE RoHS ZEkK
© Products meet EU-RoHS.
@O/ 100 :\
- N
o 80 t N
1
g o ! N
1
3 ! N
B2E3#% Reference standards T 40 ! \
JIS C 5201-1 g 20 i \\
5 | N
o o0 !
-40 25 155
Ambient Temperature (C")
%55 Ratings
Rated ) R ERIEE Max. | e e Max. | {8 Dielectric Mgy || G Puse
Power (W) JE5%(E24) | K10%(E24) | M#20%(E24) | Working Voltage DC | Overload Voltage DC (Withstanding Voltage DC T.C.R. withstan: EI)?:g voltage
1 300V 600V 15KV
250V
2 400V 800V
3 10~390K 450V 900V 1300 ppm/C
350V 25KV
4 1000V
550V
5 1100V 500V
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BB ™5
G

T

I ﬁf

5

: : A Resist Diamet Length M
rvee | e, | Rosistanco | Dlameterivar | Loran | gt | ergi TYPE et | e | s | e
at250 (w) | Range (Q) D L P ()

HV 1 1~22 6 18

HV 2 1~220 7 18 4.5 5 HY 2 4~22 7 18

HV 3 1~220 7 25 4.5 5 HV 3 1~50 6 23

HV 5 1~390 12 22 4.5 5 HV 5 1~60 8 40

HV 7 1~470 12 30 45 5 HV 7 1~75 8 42

HV 8 [1~1K 12 35 | 45 5 Hv 0 | 1~120] 12 48
HVX 3 20~390 7 18

HV 10 1~1.5K 12 44 4.5 5
HVX 5 25~500 7 24
HVX 6 25~680 6 30
HVX 7 25~700 7 30
HVX 10 60~900 12 48

i%AE Performance

AEETHE & E Gk T b
Test ltems Performance Requirements Test Methods

EE{{ERIER FERTERZEN HIE B ERZ 10 mm

Resistance Within specified tolerance Measuring points are10 mm from the end cap

T REL FUEEA = oi+100C

T.C.R. Within specified T.C.R. Room temperature +100°C

bR e =G 6.25 (FEHEYIF > 5 )

Short time overload

+(2%+0.05Q)

6.25 times the rated power for 5 seconds

I=PEiE=1i] +(5%+0.1Q) Rated voltage at 70°C for 1,000 hours
Load life - ’ 1.5hr ON / 0.5hr OFF Cycles
iR 10% rate power load

IR IR

Load life in humidity

+(5%+0.1Q)

407, 95% RH for 1,000 hours;
1.5h ON / 0.5h OFF cycle

[z +(9%+0.050 40C » 95% RH » 240 /%

Moisture resistance H2%+0. ) 407, 95% RH for 240 hours

TRIEIEEE +(2%+0.05Q) 5 cycles for -25C (30min) ; room temp. (30min)
Temperature cycle Heh0. ~ +85°C (30min) room temp. (30min)

YR ER +2%+0.05Q) 260°C +5° C for 10 seconds ({5§71)
Resistance to soldering heat H2%or0. 350°C *10¢ C for 3.5 seconds (F-1£$5)
EE 1.000MQ 500V 4@l 1536

Insulation resistance >1,000 500V insulation test 1min.

R +5% — WXI sw The following discharge cycle is repeated

Pulse withstanding voltage

POW-

DC T  1pF —‘— RXS

in the circuit of the left fig.
1 sec. ON 25 sec. OFF 10,000 cycles.
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ALUMINUM CASED POWER RESISTOR

RAGR [ =&iarkEHzS

ALUMINUM CASED POWER RESISTOR

W4+ & Construction
@ Q0® ©® ©® @ Y 1 7
o e i} |
= | = ijﬁrﬂ, L
™ 25w 1000 — -
FUXXX_WW. m
A e A
‘ ‘ c L
| D G
SNEBHE * Body Color EVS : Marking 1| % 74 |[Leadwire 5| & % |Ceramicbase
- . — . . 2| % % [Aluminum case
#3@ ¢ Gold X5 ¢ Alphanumeric L 6 | @/ FrfiE |Wire wound / Film
3 | WK JE |Silicon cement
4 | % 1§ [Cap 7| & |Marking
W Feature 554518 Type composition 5]  Example
O BE M2 #e AT 20KV RA oR 050 ! 10RO POOT
© High stability strong construction and anti-surge to 20KV. e =pa HEYR | EE | BEEQ) | T
N . Type Rated ower | Tolerance | Resistance Forming
OwKE P KEE
© Can be produced according to customer’ s request. GR: 050:5W F£1% R100=0.1 P000=
Wire . _ .
O LS8 RoHS ik Wound 100:10W G+2% 1R00=1 Straight
© Products meet EU-RoHS. GF:Film 250:25W J+5% 10R0=10 POOT=
500:50W K+10% 1000=100 Terminal
101:100W 1001=1K NWO00=
225:225W 1002=10K | No sense
301:300W 1005=10M winding

1007=1000M| NWOT=

Terminal
W2 Ratings
= e
Rated meE [E{E#iE Resistance Range(Q) BT N > A= (L E R iifZ& & Dielectric
142 Type| = 5 TR 48 T.C.R. i . -
5 TYPel power (W) | Material Tolerance | % HE e Vi) Withstanding Voltage DC
Standard Non-inductive Voltage DC
4.5 Film 1.5K~1G 200~10M
GR-5 160V
5 Wire Wound 0.10~1.5K 0.02~100
8.5 Film 2K~1G 470~10M
GR-10 250V
10 Wire Wound 0.1~1.5K 0.02~100
20 Film 4.7K~1G 1.2K~10M F+1%
GR-25 G+2% 500V 1000V
25 Wire Wound 0.5~4.7K 0.1~470 J':5°/ + 350ppm/C n[ETEIE S 3500V Client
X (]
t: 3500V
45 Film 10K~2G 1.5K~1M K£10% 600V request: max
GR-50
50 Wire Wound 1~25K 0.2~500 1000V
GR-100 100 Wire Wound 3~25K 0.5~2K 1000V
GR-225 225
Wire Wound 3~25K 0.5~2.2K 1500V
GR-300 300
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Rons JY ] s
e

WP EEE T HZE Derating curve

5l Example i 100

Z
2 a0 ==

[
Eﬁﬂ -

[~
T 40

& o o

Percent v

] [~-.]

0=
-40 A0 00 2040 40 80 100 120 140 140 120 200

i)
FEEEE T )Amkiert Temperature 12 )

W$ME R~ Dimensions (mm)

POOT/NWOT:Terminal (Ii+) PO00/NWOO:Straight (5[4%)

POOT/ | POOT/ | POOO/ | P0OOO/
NWOT | NWOT | NWO0O0 | NWO0O

Rated Power (W) L D L D

GR-5 155 11.5 16.5 12.5 8.5 22 25 8 2.2 1.5 5 255 33 81
GR-10 19 14.5 20.5 15 10 22 24 10 5 2 6.5 32 33 85
GR-25 27 18 273 19.5 134 22 3.2 14 6.6 2.2 11 50 33 95
GR-50 50 39 29 21.6 16 22 3.2 15.5 7.6 2.2 8.5 67 30 116

- .
| :
' D
GR-100 P000 / NW0O GR-225,GR-300 P00 / NW0O
c A L F B E | oK | G J H D M

Rated Power (W)

GR-100 89 70 20 71.5 57 46 4.8 44.5 21 4.7 130 N/A

GR-225,GR-300 114 99 20 76 64 54 4.8 556.6 | 24.4 6.4 155 76
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ALUMINUM CASED POWER RESISTOR

Rk A

GWI

ALUMINUM CASED POWER RESISTOR

ANERBRE : Body Color TR * Marking
e : Silver N : Alphanumeric
WEI5R4EHE Type composition
WiFM: Feature {5 Example
RA GW 301 J 10RO POOA
e = Sf=s ) 2 i
A s Faawils: 20KV - —
O E e M 2 s T Ak 0o s Bk | meE | EHEQ) | —ins
. L . . Type Series | Rated ower | Tolerance | Resistance Forming
© High stability strong construction and anti—surge to 20KV,
) POOA/PO0OB/
Aluminum | 750:75W F+1% R100=0.1 PO00=
O AHKER -
GW 101:100W G+2% 1R00=1 Straight
© Low inductance is available. 151:150W J+5% 10R0=10 PC00=
OFE BF&E 8 RoHS %k 201:200W | K#10% 1000=100 Strengthen
251:250W 1001=1K PAOT=
© Products meet EU-RoHS.
301:300W 1002=10K Small Size
W88 Performance
sERTH H FikSE BB T4
Test Items Performance Requirements Test Methods

%EH?IFE‘EJi@é\Tﬁ +(5%+0 1Q) 6.25 %ﬁﬁﬁﬁﬁ > 5 ?/I\
Short time overload B ' 6.25 times the rated power for 5 seconds
SRR . . 553H+100C
+350 /
T.CR ppm/C Room temperature +100°C
Ay Rated voltageC for 1,000 hours
Load life (10%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
it +(1%+0.10) 40°C > 95% RH » 240 /NBF
Moisture resistance HA%+0. 407, 95% RH for 240 hours
SE RS 5 cycles for -257C (30min) ; room temp. (30min)

Temperature cycle

+(1%+0.05Q)

~ +85°C (30min) room temp. (30min)
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o
WEERE T 4R E Derating curve
51 Example 15 EIEIIII o
T L T
g = o
1 T oo -""'-..__
Ik Ty =]
(%)= -]
o a0 -
[
= 0
c. -40 20 0 2D254D G0 20 100 120 140 1&0 180 200
FEEREC T ) Ambient Temperature (1T )
B#ix Ratings
FH{E#EE Resistance Range ] = (#F EE B Max. Working |  fitZ&EE Dielectric ~ Withstanding
Rated Power (W) Q) Tolerance o Voltage DC Voltage DC
GW-75S 0.1 ~ 30K 1000V
GW-75 ~ GW-100S 0.1 ~ 30K 1000V
GW-100 0.1 ~ 51K 1500V
GW-150 0.1 ~ 51K 1500V 1000V
GW-150S 0.1 ~ 51K F+1% 1500V
G+2% STHUE = vV
GW-200 0.1 ~ 51K J+5% 1500V FIET#R 5000
GW-200S 0.1 ~ 51K 1500V Client request: Max.5000V
GW-250 0.1 ~ 51K 1500V
GW-300 0.1 ~ 51K 1500V
GW-500 0.1 ~ 51K 1500V
WSMUR~F Dimensions
M M @
e———f— | M , P
D =< © [®) g 1% {'L:'— ..1// +
] e - = (o
:H:‘_ S K '_‘r__) ’_.,'_ Gﬂ- 1s
A ' A
GW-75S - GW-75 - GW-100S
Rated Power (W) A B C D G H M K () 2,
+1 +1 +1 +1 +0.5 +2 +1 +0.5 +0.5 Meupinaliele
GW-75S 49 48 26 27 37 11.5 29 3.5 4
GW-75 - GW-100S 66 48 26 27 37 115 35 3.5 5 4
GW-100 98 48 26 27 37 11.5 35 3.5 5 6
GW-150S 98 48 26 27 37 11.5 29 3.5 4.5 6
GW-150 136 48 26 27 37 115 56 3.5 5 6
GW-200 155 48 26 27 37 11.5 63 3.5 5 6
GW-200S 92 73 45 46 58 21 35 5 6 6
GW-250 112 73 45 46 58 21 45 5 6 6
GW-300 128 73 45 46 58 21 52 5 6 6
GW-500 204 73 45 46 58 21 87 5 5.5 6

45




FLAT TYPE METAL CLAD WIRE WOUND RESISTOR

RAGH-1 SRR EEFH 2%

FLAT TYPE METAL CLAD WIRE WOUND RESISTOR (GH Type)

%5 E Construction
L1
‘ L2 .
[ |
& -
—| ~
2= ®
Fo 250W) 77R WW > é
SNEEEE  © Body Color
$RED . Silver
- 62 -
TR : Marking [ |
NE ¢ Alphanumeric o LO.Ll o n oo oo I |
Il
5§51 Feature o) é) ® é
OWE ST
© High power rating, and ultra precision.
e ; . SR
OB FHRIF 4 X050 (FTHSAHTH)
© Can be produced according to customer’ s request. 1| E&8)/ [Mica plate 5 | & i |Ceramic base
o § 2 | % # [ Wire wound
OFEMmFFEEC RoHS 20K i = 6 | 42422k | Insulation coat
3| 52 =% | Aluminum case
© Products meet EU-RoHS.
4 | ZzzERs | Silicon rubber wire 7 | = 7~ |Marking
O PR IMEER
© Low inductance is available. W/ E R Di .
#I R~ Dimensions
RS54 Type composition 5] Example
oA G 1o j 10R0 5500 Rated L1£2 L2+0.3 W1+0.3 W2+0.3
Power (W) (mm) (mm) (mm) (mm)
Bi% | CHEISERL | BHETERE FRAE BHEQ) | —FNL
Type [Aluminum | Rated ower | Tolerance | Resistance Forming 100 90 70
Aluminum . _ Straight
Cased 800:80W 1R00=1 Length 150 120 100
101:100W | J£5% | 10R0=10 200 150 130
151:150W 1000=100 250 180 160 80 70
1001=1K 300 210 190
400 270 250
500 330 310
Rated VR Resistance Range() | sty | smrsrer | MR Max, | RefSi ST Max | [T Dielectrc
Power (W) Tolerance | T.C.R. |Working Voltage DC | Overload Voltage DC ch 9
Standard Non-inductive
60 0.1Q~ 500Q 0.05Q~ 10Q
100 1Q~ 2KQ 20~ 50Q 500V
150 1Q~ 2.5KQ 20~ 50Q
200 1Q~ 3KQ 20~ 100Q
Jt5% |+ 350ppm/C 1500V 1500V
250 1Q~ 3KQ 20~ 100Q 750V
300 1Q~ 3KQ 20~ 200Q
400 1Q~ 3KQ 20~ 200Q
1000V
500 1Q~ 5KQ 20~ 250Q
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WEERE NEih4RIE Derating curve

51 Example

100

80

— <300W

60

>300W

40

20

Percent rated power (%)

BE:RE Performance

25

Ambient Temperature (C")

250 350

SERTHH & E R T A
Test Items Performance Requirements Test Methods
EPEE HUEHTREZEN I EBEENE 10mm
Resistance Within specified tolerance Measuring points are10mm from the end cap
R SEARI HUEEN #5+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
%Eag‘FEﬁﬁé\?ﬁ i(1 %;+0.050) 5 {%%Eféljjgé > 5 %’/I\
Short time overload 5 times the rated power for 5 seconds
A=Ay (50 Rated voltage at 70°C for 1,000 hours
Load life H5%+0.10) 1.5hr ON / 0.5hr OFF Cycles
. o 10% rate power load
it B =5

Load life in humidity

+(5%+0.1Q)

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

e 1%+ 0 40°C » 95% RH » 240 /\EF

Moisture resistance (1%+0.050) 40°C, 95% RH for 240 hours

RIEIERR +(1%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle H1%+0. ~ +85°C (30min) room temp. (30min)

7T [y B ST 72 NEl(E= AN

44 I +1,000MQ 500V {4l 1 4y

Insulation resistance

500V insulation test 1min.
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TRAPEZOID ALUMINUM SHELL RESISTOR

RAGH-2 I RAGH #I$R7 EEFH 25
FLAT TYPE METAL CLAD WIRE WOUND RESISTOR (GH Type)
#&\\*-\_ S—
YNEHEREE  : Body Color (LT : Marking
R : Silver P : Alphanumeric
W45 Feature WEI5R4RTS Type composition
{51 Example
B SR E L=
OMETIEALEMN RA GH 400 J 10RO S200
© High power rating, and ultra precision. 42, =4 FEEIR BN BIHEQ) s
. ) Type | Series | Rated ower | Tolerance | Resistance Straight
OTIfkE FRRILE
SHEAY 400:40W F+1% R100=0.1 S050:50mm
© Can be produced according to customer’ s request. GH 500:50W G+2% 1R00=1 S200:200mm
OEMFFEE RoHS %3k 800:80W J£5% 10R0=10 | S350:350mm
© Products meet EU-RoHS. 1000=100 | SA00:1000mm
B%EE Ratings
Rated Power | [[i{H#i[# Resistance Range RAEE ERE(a T.OR, | e {EEEE Max. Working B a T EE Max. it 25 B% Dielectric
(W) Q) Tolerance AR S Voltage DC Overload Voltage DC Withstanding Voltage DC
40 0.1~ 1K 1000V
F£1% AETER 3000V
50 0.1~ 1K G+2% 1 350ppm/C 1000V 2000V
J+5% .
Client request:
80 0.1 ~ 1K Max.3000V
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Rons JY ] s
e

W BB Thih4RE Derating curve

51 Example
100 —
ﬁE i \-L_
E_ﬂ 80 ' e
s 6 E S
kg 40 =
2 20 ; %
n.E o Lt N
-40 20 0 lﬂi 40 60 80 100 120 140 160 130 200 220 240 1260 230
23 250
EEBEE ('C ) Ambient temperature (1)
Wi%:4% Performance
sEEHE FitsE BT A
Test ltems Performance Requirements Test Methods
I R B B T +(2%+0.1Q) 6.25 [BHER - 51

Short time overload 6.25 times the rated power for 5 seconds

I=VEETT] Rated voltageC for 1,000 hours
Load life 1(5%+0.10) 1.5hr ON / 0.5hr OFF Cycles
3 i) 0, N EN
fflh‘?%‘fi _ £(1%+0.1Q) 40°C » 95% RH > 240 /]\EF
Moisture resistance 40°C, 95% RH for 240 hours
SERE (TS £(1%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle ~ +85°C (30min) room temp. (30min)
! '
i I Lre L] = = Kea?
d O Crd %] | owsomsow Fx-
|
615
- - o | -
” 8115 =
90415
RAGH40W
- 1 % ! rd RS 6
- 121 — ‘ s “had
- -] Wy 4 *
.. “:f ]ﬂ __)_ = == = — e ; L
—a E‘J k -
1061
- 6£0.5 16205
2w %0 AKX Ww ) 1 — '
_T ic
RAGH50W RAGH80W
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TRAPEZOID ALUMINUM SHELL RESISTOR

RAGH-3 I RAGH HAYSERY EEFH 23
FLAT TYPE METAL CLAD WIRE WOUND RESISTOR (GH Type)
LSS - =i
— —
bt Body Color v : Marking
R . Silver pa : Alphanumeric
WEI5E4E5E Type composition
5] Example
T F r
WRiE Feature RA  GH 400 J 10RO $200
OIS EEI R M| st | BUEYPR | BREE | EHEQ) HA4R
Type | Series | Rated ower | Tolerance | Resistance Straight
© High power rating, and ultra precision. GH 300:30W F+1% R100=01 | S050-50mm
Pl =ty
Ot = R E 600:60W | G#2% | 1R00=1 | $200:200mm
© Can be produced according to customer’ s request. 800:80W J+5% 10R0=10 | S$350:350mm
OB RoHS 2K 101:100W 1000=100 |SA00:1000mm
© Products meet EU-RoHS. 121:120W 1001=1K |SA50:1500mm
151:150W SA85:1850mm
W2 Ratings
e . FREE s F B Max. Working | £ /5 #8 & (578588 Max. Overload | [iif &5 Dielectric Withstanding
Rated Power (W) | [ {##[8] Resistance Range(Q) Tolerance Voltage DC Voltage DC Voltage DC
30w 0.1~ 1K
60W 0.1~ 1K
80W 0.1~ 1K F£1% 1000V
G+2% 1000V 2000V "5 TH R 3000V
100w 0.1~ 1K J£5% Client request: Max.3000V
120W 0.1~ 1K
150W 0.1~ 1K
B fEEE Performance
HEBHE Rt {E BRI E
Test Items Performance Requirements Test Methods
KRR £ +(2%+0.10) 6.25 AR - 58
Short time overload B ’ 6.25 times the rated power for 5 seconds
SRERS N . 3§+100C
+350 /
T.CR ppm/C Room temperature +100°C
Ay Rated voltageC for 1,000 hours
Load life 1(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
T8 +(1%+0.1Q) 40C » 95% RH » 240 /]\i%
Moisture resistance I 40°C, 95% RH for 240 hours
SE RS +1%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle T ~+857C (30min) room temp. (30min)
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cons 1 4
BM

W BB Thih4RE Derating curve

51 Example
100 .

B3 N

TS 80 i i

Lo 60 : e

HE ' T

g ¥

(%)% 20 ! ~—]

a 04 : o
-40 .20 0 ‘Il.'li 40 60 S0 100 120 140 160 120 200 220 240 1260 280
25 250
JEEEE ('C ) Ambient temperature (C)
BSMIR~F Dimensions
— L S—
l  —
- ="
w :3‘1 ,‘-._('_'1 N =
| [
T < —_ ] —
- L2 -t
Rated Power L1 L2 W H C N
L
w) +1 1 1 +0.5 1 0.5
30w 51 80 41 6.8 65 55
60W 86 115 41 6.8 100 55
80w 111 140 41 6.8 125 55
Vy =<4 —1= S
R PR KET#Y

100W 135 165 41 6.8 150 55 According to customer's requst.
120W 165 190 41 6.8 175 55
150W 190 215 41 6.8 200 5.5
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SQUARE SHAPE ALUMINUM SHELL RESISTOR

RA J7BI SRR BB RH 25

SQUARE SHAPE ALUMINUM SHELL RESISTOR (RA Type)

B4E#EE Construction

L m
8| - .
|\J 7%
i. .75
RS/ L1 |
| |
I
)
L2 |
|
YNEEEEE : Body Color PN : Marking ! @ '
HE : Silver EF : Alphanumeric 1 | & % #R |Insulation plate
2 | 4= Z1 | Wire wound
Wik Feature 3 | = | Aluminum case
O EIEFEDZ 4 | s@ezEELs | Silicone rubber wire
© High power rating, and ultra precision. 5| & & | Ceramic tube
O FEERHIfE 6 | 4@kl | Insulation coat
© Can be produced according to customer’ s request. L | Marking
OZEMFFEE RoHS ZEK
© Products meet EU-RoHS. WY R~ Dimensions
o FE A ER R
O PR IEFERL Rated Power (W) L1+2 L2+2
. . . (mm) (mm)
© Low inductance is available.
60 50 75
WESE4RTE Type composition 5 Example 80 70 95
RA  SQ 301 J 10R0 NP0O 100 85 110
o SR 120 100 130
ne| G | mErr | sen | wmmo) | SRR
Type| Size | Rated ower | Tolerance | Resistance | - e 150 140 165
Square | 600:600W 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
W4E%E Ratings
Rated R Resistancs Rang=(0) BoEE | UISHE | RESHTERE Max. | RUGBEGER Max. | T Dielectri
Power (W) Standard Nersinelusive Tolerance | T.C.R. |Working Voltage DC | Overload Voltage DC | ' 'st@n D'rég oltage
60 1~ 5K 0.1 ~ 100Q
80 1~6K 0.2 ~ 100Q
100 1~ 8K 0.2 ~ 100Q
120 1~ 10K 0.2 ~ 100Q
150 1~ 12K 0.2 ~ 100Q 2000V
200 1~ 15K 0.2 ~ 150Q J+5% + 350 /7 1000V 2000V . N
’ ppmic o BT LT
300 1~ 18K 0.5 ~ 150Q 5 3000V =, 4000V
400 1~ 20K 0.5 ~ 200Q
500 1~ 25K 0.5 ~ 500Q
600 1~ 30K 1~ 2K
800 1~ 30K 1~ 2K
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BB ™5
G

WA R E %48 Derating curve
# Example

100 ~

80

60

20

Percent rated power (%)

1
:
1
1
1
1
1
1

-40 25 200 300
Ambient Temperature (°C)

WS BT RRE R ETHE
SURFACE TEMPERATURE RISE Vs. LOADED POWER

Temperature Rise of each power

450

400 A el SE 400w

.
L

350 —r om0 300W
—_ .p’ ‘D__D_.o—
L a0 Vad e o || 200w
o L udl 150W
() elelale
5 250 1;/})’;’ .|-—|'|:|.I:I.|.120W
® g/ AT 100W

* | = |
E / - |L* . I e ] S0W
£ e e oo sow
..C‘:\""D—

(0] ey
[ 1

& ® & P P Powerrate (%)

B{4:5E Performance

EarE H s (E HEETTE
Test Items Performance Requirements Test Methods
EEEREN FUERERAERN M= B¢ 10mm
Resistance Within specified tolerance Measuring points are10mm from the end cap
AR FEEN #r+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
%EE%‘FE‘?}L@J%T% i(2%+0050) 10 %ﬁgﬁlﬂ%—i > 5 jF//I\
Short time overload 10 times the rated power for 5 seconds
A=y +Eo, Rated voltage at 70°C for 1,000 hours
Load life H(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles
NN 10% rate power load
Tﬁﬁfﬁ%;ﬂ i £(3%+0.1Q) 40°C, 95% RH for 1,000 hours:
oad lite In humidity 1.5h ON / 0.5h OFF cycle
5 40°C > 95% RH > 500 /[\i%
R +(3%+0.05Q) ° hiks
Moisture resistance 40°C, 95% RH for 500 hours
S RE /Y 5 cycles for -25°C (30min) ; room temp. (30min
/ME{EEEQ i(1%+0.050) Y/ . C ( ) . p ( )
Temperature cycle ~ +85°C (30min) room temp. (30min)
[HEEES " Test voltage : 1,500 V
1(0.2%+0.05Q .
Dielectric withstanding voltage (0.2%+0.050) Duration time 60 s
B 500V &EegHIES 1 78
1,000MQ
Insulation resistance > 500V insulation test 1min.
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TRAPEZOID ALUMINUM SHELL RESISTOR

RAMH B RAMH $=7%EEfH 28

ALUMINUM SHELL RESISTOR(RAMH Type&RAMA Type)

W4EHSE Construction
T i
Il
o '; o
° To
il J
Il
- — 112
| L1 |
— | |
[e0)
- I
] L2 | @
[ I |
SNEIEEE © Body Color R : Marking @
HE : Silver EF : Alphanumeric 1 | @% IR |Insulation plate
? *Cf* i? - ?‘T - i 2 | & 45 | Wire wound
W& Feature 3 |42 #& | Aluminum case
OB A e T o 4 | s2&Easy | Silicone rubber wire
© High power rating, and ultra precision. ‘ ) 7 5 | # & |Ceramic tube
. 6 | 4%k} | Insulation coat
ORRE 7 KELME gk
7 | = -~ |Marking
© Can be produced according to customer’ s request.
OFFE ST 8 RoHS TR /MRS Dimensions
Products meet EU-RoHS.
. Rated Power (W) z-nlﬁf) ;ﬁﬁ%
O fEHEFERL
© Low inductance is available. 60 50 80
80 60 90
WE524505 Type composition 100 75 105
1 Example 120 90 120
RA  MH 301 J 10RO S000 150 120 150
e e B WEEE | EHEEQ) HE 200 140 170
Type| Size [Rated ower | Tolerance | Resistance | Straight
Ship 600:600W J+5% R100=0.1 S200: 300 180 210
Type 101:100W 1R00=1 200mm 400 230 260
301:300W 10R0=10 Straight 500 300 330
801:800W 1000=100 Length 600 360 390
800 400 430
1001=1K
1000 530 560
455 Ratings
Rated [E{E #iE Resistance Range(Q) s mﬁ*’{?ﬁ%{ R (I EE EE Max. BEEEEREE Max. fif 5 E% Dielectric
Power (W) Standard Nemdinsluetive Tolerance [™=""** """ Working Voltage DC Overload Voltage DC  Withstanding Voltage DC
60 1~ 5K 0.1 ~ 100Q
80 1~ 6K 0.2 ~ 100Q
100 1~ 8K 0.2 ~ 100Q
120 1~ 10K 0.2 ~ 100Q
150 1~ 12K 0.2 ~ 100Q 2000 vV
200 1~ 15K 0.2 ~ 150Q J+5% + 350 /7 1000V 2000V . N
° P T LA T2
300 1~ 18K 0.5 ~ 150Q £ 3000V =¥, 4000V
400 1~ 20K 0.5 ~ 200Q
500 1~ 25K 0.5 ~ 500Q
600 1~ 30K 1~2K
800 1~ 30K 1~ 2K
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BB ™5
G

WA R E %48 Derating curve
# Example

100 <~

80

60

20

Percent rated power (%)

1
:
[
1
40 : \\
1
|
1
1

-40 25 200 300
Ambient Temperature (°C)

WS BT RRE R ETHE
SURFACE TEMPERATURE RISE Vs. LOADED POWER

Temperature Rise of each power

450

400 e 400W

.
W

350 —r om0 300W
—_ .p’ ‘D__D_.o—
L a0 b e ——— || 200w
Y e ] 150w
q') - 1 - -
5 250 1;/})’;’ .|-—|'|:|.I:I.I.120w
® g/ AT 100W

* | P IOy
@ / PR AP 20W
g— * ﬁ*—z D el e )
..CU"‘D_

(0] oy
[ 1

& ® & P P Powerrate (%)

W{4:5E Performance

HERHE FitE(E R T A
Test ltems Performance Requirements Test Methods

HIHE FUERTEREEN HIE B E i 10mm
Resistance Within specified tolerance Measuring points are10mm from the end cap
AR FEEN #r+100C
T.C.R. Within specified T.C.R. Room temperature +100°C
%EE%‘FE‘?}L@J%?% i(2%+0050) 10 %ﬁgﬁlﬂ%—i > 5 jF//I\
Short time overload 10 times the rated power for 5 seconds

S A ;
=V +(5%+0.1Q) Rated voltage at 70°Cf or 1,000 hours

Load life 1.5hr ON / 0.5hr OFF Cycles

o e 10% rate power load
fiRaien £(5%+0.1Q) 40, 95% RH for 1,000 hours;
Load life in humidity 1.5h ON / 0.5h OFF cycle

(R +(3%+0.05Q) 40°C » 95% RH > 500 /]\BF
Moisture resistance H3%+0. 40°C, 95% RH for 500 hours
TRIEIEEE +19%+0.050) 5 cycles for -25°C (30min) ; room temp. (30min)
Temperature cycle e ~ +85°C (30min) room temp. (30min)
i & B " Test voltage : 1,500 V
1(0.2%+0.05Q e
Dielectric withstanding voltage (0.2%+0.050) Duration time 60 s
B 500V &E&gHIES 1 78
Insulation resistance >1,000MQ 500V insulation test 1min.
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TRAPEZOID ALUMINUM SHELL RESISTOR

RAMH RAMH& RAMA $EELEEIH S
RAMA ALUMINUM SHELL RESISTOR(RAMH Type&RAMA Type)

YNEBEE © Body Color TS : Marking
e . Silver X . Alphanumeric

BE5R45RE Type composition

%l Example
WF¢fk Feature RA  MA 400 J 10R0 $200
O E MR Wy | G | EEE | sEE | @HEQ) | ER

. . . Type | Series | Rated ower | Tolerance | Resistance Straight

© High power rating, and ultra precision.

§ MA 501:500W F+1% R100=0.1 | S050:50mm
OFI PRI

© Can be produced according to customer’ s request.
OFELFFEENHE RoHS 20K
© Products meet EU-RoHS.

MH | 102:1000W | G%2% 1R00=1 $200:200mm

152:1500W | J+5% 10R0=10 | S350:350mm

202:2000W 1000=100 |SA00:1000mm

1001=1K |SA50:1500mm

1002=10K [SA85:1850mm

Wi Ratings
Rated Power (W) [H{E#iE Resistance | &R7E(E RS GE | e EAERE Max. | KeaarERE Max. | fifZE B Dielectric Withstanding
Range(Q) Tolerance T.C.R. Working Voltage DC | Overload Voltage DC Voltage DC
RAMA 500W 0.1 ~ 50K
2000V
RAMA 1000W 0.1 ~ 50K
F£1%
RAMH 1200W 0.1 ~ 50K G+2% |+ 350ppm/C 1000V 2000V A[ETHIES; 3000V
J15%
RAMH 1500W 0.1 ~ 50K ’
Client request: Max.3000V
RAMH 2000W 0.1 ~ 50K
W88 Performance
SETHE Rt E HERT A
Test Items Performance Requirements Test Methods

%EH%I:J'F%}EE\?% +(2%+0 1Q) 6.25 {%‘gﬁfﬁlﬂ$ 5 *//[\

Short time overload B ' 6.25 times the rated power for 5 seconds
pliEgeR o s : 35+100¢C

T.CR +350ppm/C Room temperature +100°C

=Y¥EiE=3 Rated voltageC for 1,000 hours

Load life #(5%+0.1Q) 1.5hr ON / 0.5hr OFF Cycles

ﬁé‘:iﬁm resistance $(1%+0.1Q) 40 ¢ » 95% RH > 240 /\BF

%ﬁfture oycle 1(1%+0.05Q) 5 cycles for -25:C (30min) ; room temp. (30min)
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BID K™
B P

W BB Thih4RE Derating curve

5]  Example
- g 100 L“---...
En e
fgﬁ 60 h‘ﬂh\_‘
T O ~ <
3" !

40 60 80 100 120 140 160 180 200 220 240 260 280 300

=

BIEEE (T ) Ambient temperature (C )

WM R~ Dimensions

L L2 !__ P
L C
g
RAMA 500W == F .
W It 1 ? N
e [ Sy
LN l
RAMA 1000W B -
RAMH 1200W T J e —
RAMH 1500W : '
RAMH 2000W W | %
D = ..
|
Rated Power L1 L2 W H C N
L
(W) +2 +2 +2 +2 +2 +1
RAMA 500W 180 210 70 45 192 5.5
RAMA 1000W | 362 400 100 50 380 5.5
Lrd=Ccaaak
RAMH 1200W | 412 450 100 50 430 5.5 i FPRRETR .
According to customer's requst
RAMH 1500W | 447 485 100 50 463 5.5
RAMH 2000W | 510 550 100 50 535 5.5
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TRAPEZOID ALUMINUM SHELL RESISTOR

RAMS B RAMS $ErEEHES
ALUMINUM SHELL RESISTOR(RAMS Type)
Ef‘:”‘: = = = ;,_;
o= r—
—— = ]
- - ;
¢ 200WF 3.6K FUSNX Wi
SNEIEEE © Body Color R : Marking
R . Silver N : Alphanumeric
BE5R45RE Type composition
%l Example
1% Feature
.4% ﬁ RA MA 400 J 10RO S200
BRI A T TR 2 oE
ORFE IS HEH ne | Se | mErE | mEE | EEHEQ) Hi
© High power rating, and ultra precision. Type | Series | Rated ower | Tolerance | Resistance Straight
. ) MS 400:40W F+1% R100=0.1 S050:50mm
OnJ iz P KB
600:60W G+2% 1R00=1 S200:200mm
© Can be produced according to customer’ s request. 800:80W J+5% 10R0=10 $350:350mm
AN D%
OEELTF B RoHS 25K 101:100W 1000=100 | SA00:1000mm
© Products meet EU-RoHS. 121:120W 1001=1K | SA50:1500mm
151:150W 1002=10K | SA85:1850mm
W#isE Ratings
[E{E#5E Resistance BREE | mpep e #E I Max. H i B S R EE R Max. fif 5 E& Dielectric
Rated Power (W) Range(Q) Tolerance BEFET.CR. Working Voltage DC Overload Voltage DC Withstanding Voltage DC
40W 0.1 ~ 10K
60W 0.1 ~ 10K
80w 0.1 ~ 20K F19% 2000V
1% A = ey
100W 0.1 ~ 20K G2% | +350ppm/C 1000V 2000V AIET B 3000V
J5% Client request:
120W 0.1 ~ 33K Max.3000V
150W 0.1 ~ 33K
200W 0.1 ~ 33K
W88 Performance
SERTHH & E RERTE
Test Items Performance Requirements Test Methods
IR 7o +(2%+0.10) 6.25 [EAEE A > 5 8
Short time overload B ’ 6.25 times the rated power for 5 seconds
I R +3 . SH+100C
+350ppm/
T.C.R ppm/C Room temperature +100°C
A=Ay Rated voltageC for 1,000 hours
Load life #(5%+0.10) 1.5hr ON / 0.5hr OFF Cycles
£ 407C » 95% RH > 240 /)N
MRE +(1%+0.10) ek i
Moisture resistance 407, 95% RH for 240 hours
S i ey 5 cycles for -25C (30min) ; room temp. (30min
R PEAER +1%+0.05Q) y ST ( ) temp ( )
Temperature cycle ~+85°C (30min) room temp. (30min)
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cons 1 4
B P

W BB Thih4RE Derating curve
{5 Example
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AT
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Percert rated power
=]

e

=

|

—

0 40 60 80 100 120 140 160 180 200 220 240 260 230 300
25
EIEEE ('C ) Ambient temperature (C )
W/MEIR~T Dimensions
C L1
|- A | 1I
= |
= H =
W = e ¥ - L2
1 T T !_ _!—=-.- -

Rated Power L1 L2 W H C N

L
W) +2 +2 +2 +2 +2 +1
40W 64 95 40 20 78 5.5
60W 80 115 40 20 100 5.5
80W 105 135 40 20 125 5.5

100W 135 165 40 20 150 5.5 |AM{kEEKETHEL
According to customer's requst.

120W 154 182 40 20 165 5.5
150W 185 215 40 20 198 5.5
200W 200 230 40 20 215 5.5
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POWER WIRE WOUND RESISTOR

RQ RIHFRAUEEH 23

POWER WIRE WOUND RESISTOR (Fixed & Non-inductive Type ; Adjustable Type)

ZklgEf © Coating Color R ¢ Marking
“Et : Green Y ¢ Alphanumeric
OFHRAMEER

OByEA LR AR
© The ANTI-BURST Type wire wound type High pulse

B4E#EE Construction

)

safe usage by special non-flammable silicon-base. T
OFEE 25KV SR d
© Acceptable pulse of 25KV discharge. D
O=fEHrE I -
© High reliability. ! L 1
OFEMFFEER RoHS 23k 1|5 za | Iron stand 4 | 4 48 | Wire wound
© Products meet EU-RoHS. 2 | fgE#pE | Ceramic washer = #% |Ceramic base
O PR IMEER 3 | 55 [Marking 6 | @22k | Insulation coat
© Low inductance is available. B R TR B Derating curve
RS54 Type composition 5]  Example # Example
RQ FR 100 J 10RO c2 HG
By | ms | EEhE | s | EHEQ) | s | st e
Type Size Rated Power | Tolerance [ Resistance | Copper ring | style 8 N
FR: Fixed | 100:10W | J#5% | 10R0=10 | C2:2Ring |HG:E\x %; ZZ ™ —
NR: 101:100W | K+10% | 1000=100 | C3:3Ring |VZ:17= % 40 : =~ ~
Non- 102:1000W 1001=1K | C4:4Ring | VN:fg § o = -
MR: 1002=10K T e 2 300
Ambient Temperature (°C)
Adjustable 1003=100K
B/ 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
Lt2 45 | 60 | 75 [L+4[110| 90 | 110 [ 140 | 160 | 195 [ 185 | 210 | 210 | 260 | 330 | L+6 [330| 400 | 460 | 460 | 540 | 600 | 600 |650
D+1 12 | 17 | 19 |[D+2| 27 | 30 | 30 | 30 | 30 | 30 | 37 | 37 | 42 | 42 | 42 |D+2| 52| 52 | 52 | 62 | 62 | 67 | 67 | 67
W1 4 5 5 |wt2| 8 8 8 8 8 8 8 8 10 | 10 | 10 (w+2{ 10| 10 [ 10 | 15 | 15 | 15 | 15 | 15
Gt1 2 2 3 |Gx1| 5 5 5 5 5 5 5 5 4 4 4 |Gt1| 4 4 4 6 6 6 6 6
Ht1 9 12 | 12 |H+2|[ 18 | 19 | 19 [ 19 | 19 | 19 | 19 | 19 | 22 | 22 | 22 |H+3| 22| 22 | 22 | 30 | 30 | 30 | 30 | 30
N+0.5 3 4 5 |[Nt1| 6 6 6 6 6 6 10 | 10 | 10 | 10 | 10 N1 11| 12 | 12 [ 12 | 12 | 12 | 12 | 12
L1+2 62 | 95 | 109 |L1+4| 163 | 143 | 165 | 193 | 213 | 248 | 257 | 284 | 287 | 335 | 403 |L1+6|410| 480 | 540 | 545 | 625 | 685 | 685 730
K+2 28 | 36 | 36 |Kt4| 60 | 60 | 60 | 60 [ 60 | 60 | 76 | 76 | 81 | 81 | 82 |K+4|110( 110 | 110 | 120 | 120 | 122 | 122 123
T+03 |06 (06| 1 [T+03/ 16 |16 |17 |17 [1.7 |17 |17 17| 2 2 2 [T+03 2 2 2 | 22122 (22]22]|22
M1 10 | 18 | 18 (Mz2| 28 | 28 | 28 | 28 | 28 | 28 | 40 | 40 | 40 | 40 | 40 |[Mz2[{ 50| 50 | 50 | 50 | 50 | 50 | 50 | 50
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mFUTABA
D

W4E%E Ratings
[H (& #iE Resistance Range (Q)
Rated e g S (4B e E}%E&@ Max. ﬁﬁj‘iﬁ'@?@ I?ielectric
Power (W) | fZ# Standard ; 4[5, Non-inductive ; T]34 Adjustable ; Tolerance TCR. Worklnlg(\:/oltage W'thStan%"&g Voltage
FR NR MR
10 1-10KQ 1-3KQ
20 1-10KQ 1-7KQ 1-36Q
30 1-10KQ 1-10KQ 1-47Q
50 0.1-25KQ 0.1-8KQ 1-100Q
60 0.1-30KQ 0.1-10KQ 1-150Q
80 0.1-40KQ 0.1-20KQ 0.1-200Q
100 0.1-50KQ 0.1-25KQ 0.1-240Q
120 0.1-60KQ 0.1-30KQ 0.1-330Q
150 0.3-75KQ 0.3-35KQ 0.3-360Q
160 0.3-80KQ 0.3-40KQ 0.3-390Q
200 0.3-100KQ 0.3-50KQ 0.3-500Q
Ke10% +350ppm/°C 1500V 750V
250 0.5-125KQ 0.5-60KQ 0.3-600Q
300 0.5-150KQ 0.5-75KQ 0.3-720Q
400 0.5-200KQ 0.5-100KQ 0.5-1KQ
500 0.5-250KQ 0.5-120KQ 0.5-1.3KQ
600 0.8-300KQ 0.8-150KQ 0.5-1.5KQ
700 0.8-350KQ 0.8-180KQ 0.5-1.5KQ
800 0.8-400KQ 0.8-200KQ 0.8-2KQ
1000 1-500KQ 1-250KQ 1-2.5KQ
1300 1-500KQ 1-250KQ 1-2.5KQ
1500 1-500KQ 1-250KQ 1-2.5KQ
2000 1-750KQ 1-300KQ 1-3.3KQ
i%AE Performance
AEETHE FitE(E Gk T b
Test ltems Performance Requirements Test Methods
EEEREE FEHTERAEN HIER R E 10 mm
Resistance Within specified tolerance Measuring points are10 mm from the end cap
o EAREL FEEN = H+100C
T.C.R. Within specified T.C.R. Room temperature +100C
LR ] B T 6.25 (EEHEDIR - 5T

Short time overload

1(2%+0.1Q)

6.25 times the rated power for 5 seconds

Moisture resistance

+(3%+0.1Q)

A= Rated voltage at 70°c for 1,000 hours
Load life H5%+0.10) 1.5hr ON / 0.5hr OFF Cycles
g 10% rate power load
MPREAFSG +(1%+0.1Q) 40, 95% RH for 1,000 hours;
Load ife in humidity 1.5h ON / 0.5h OFF cycle
[p=38 40°C > 95% RH > 500 /]\B%

40, 95% RH for 500 hours

i 2R R

Dielectric withstanding voltage

Flash over, burning, insulation damage
should not be observed

Test voltage : 750 V (MR T[540
Duration time 60 s

4@ EElH
Insulation resistance

>100MQ

500V 4g45 05 1 588 (MR BIERERERIN
500V insulation test 1min.

61




LOW RESISTANCE RESISTOR

LR M SERERSERAS

LOW RESISTANCE RESISTOR (LR Type)

flﬂf “‘S\"‘

W45 E Construction

/ ?ﬂ 7 ﬂ
<—Q
ARgpHE  © Body color 1 | % [H & | Resistive wire | 2 | E e | Solder coat
$RE : Silver
Fl3R4RTS Type composition
W51 Feature WEISEERS Typ P
- 5] Example
OR~/NHE R
LR MC D08 J 2M50 LO50
© Small size and light weight.

. A% Lee GERST B HIHEQ) ZXINL
OF#HFHEE Type Size Wire Size | Tolerance | Resistance | Forming
© Excellent soldering performance. MC £E8m45 D08:30.8 F+1% 1M00=1m See
OWiKE P KB NC 3364 | D10:31.0 H+3% 10M0=10m | dimensions
© Can be produced according to customer’ s request. NR $£5245 D12:21.2 J+5% R100=0.1
OEMFFEEH RoHS Tk NH $858R4: | D20:22.0 K£10%
© Products meet EU-RoHS.

W% E Ratings
ad BB Max. LT LR e e Bz SERE PSR R
(mm) 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 25 50mQ~ 150 mQ 60mQ~ 165 mQ
0.6 3.0 50mQ~ 100 mQ 60mQ~ 110 mQ
F£1% +50ppm/C
0.7 4.0 30mQ~ 70 mQ 35mQ~ 75 mQ H3% +9Upp
5% +100ppm/°C -557C~200°C
0.8 4.5 20mQ~ 50 mQ 25mQ~ 55 mQ K£10% +200ppm/C
0.9 5.0 20mQ~ 40 mQ 25mQ~ 40 mQ
1 55 15mQ~ 30 mQ 20mQ~ 30 mQ
11 6.0 15mQ~ 20 mQ 16mQ~ 22 mQ
od BB Max. F{E#EH Resistance Range® s SERE (R AR
(mm) Current Rating (A) Copper Manganese Copper Nickel Tolerance T.CR 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% +50ppm/C
1.5 9.0 10mQ~ 20 mQ 12mQ~ 22 mQ G£2% +9Upp
5% +100ppm/°C -557C~200°C
1.6 9.5 10mQ~ 15 mQ 12mQ~ 16 mQ K£10% +200ppm/C
1.8 11.0 5mQ~ 10 mQ 6mQ~ 11mQ
2.0 12.0 5mQ~ 10 mQ 6mQ~ 11mQ
2.3 14.0 3mQ~ 5mQ 3mQ~ 5 mQ
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BB ™5
G

W)X~} Dimension
Fig1 : C Type Fig2 : W Type Fig3 : L Type
D “
— | N T
¢D LOMAX)
-CENTER ¢ ("’“}
H CENTER ;_,_i'_
H
CENTER = P
P 5 j 0
Fig4 : D Type Fig5 : T090 Type

N / \
— — _\
@H . ] B D
P =| . D d

WEE RS TE4RE Derating curve
i Example N

é 100 AN

fun | \

o 80 : >

5 LN

o 60 ;

3 ! N

T 40 : BN

£ ! N

§ 20 i S

& o !

-40 70 200
Ambient Temperature (°C)
HWiEsE Performance
HERTHE FitE(E R T A
Test ltems Performance Requirements Test Methods
EE(IERIER FUEHEAZEN I EBEENE 10mm
Resistance Within specified tolerance Measuring points are10mm from the end cap
NRIEAER FEEN %3 +100°C
T.C.R. Within specified T.C.R. Room temperature +100°C
EliSA e =) +(2% No evidence of mechanical damage and after
Short time overload H2%) test impedance change ratio
e 0,
g\@%fﬁ +3%) 100 /‘? rate power Iof':\d
Load life (90min on and 30min off keep the 1,000 Hrs)
NEPRNN 10% rate power load
Tf/flf”“f:f it +(2%) 40°C, 95% RH for 1,000 hours;
ocad fite in humidity 1.5h ON / 0.5h OFF cycle

NGE = +1%) 260°C *5°C for 10 seconds (}£§ &)
Resistance to soldering heat H1% 350°C £ 10°C for 3.5 seconds (F-15§5)
AR N Coverage 95% Temp. of solder 245C * 5¢
Solderability duration of immersion 5s +0.5 s
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APPENDIX (Forming)

Forming Type Name

Dimensions (mm)

Forming Style

Rated Power (W) Type Name P H h ad
L Type 1/4,S1/2,P1 L10 1041 5.5+1.5 4.0+0.5 0.6+0.05
1/2,51,P2 L12.5 12.5+2 4.5+1 4.0£0.5 0.6+0.05
1,52,P3 L15 152 6+1.5 4.0+0.5 0.84+0.05
2,S3,P5 L20 20+2 10+2 4.0+0.5 0.84£0.05
3W,S5 L30 3042 1012 4.0+0.5 0.84+0.05
C Type 1/4,S1/2,P1 C10 1041 5.0£0.5 - 0.6+0.05
EE' = ' ] 1/2,51,P2 C12.5 12.542 5.0£0.5 - 0.6+0.05
;L 1,52,P3 C15 152 5.0£0.5 - 0.84+0.05
I P 'I —L —d'im!:— 2,S3,P5 C20 202 5.0£0.5 - 0.84£0.05
3W,S5 C30 30+2 5.0+£0.5 - 0.8+0.05

FA5 Type ”_I_T | 1/4,81/2,P1
1/2,81,P2 FA5 5(REF) 5.0+1.0 4.0£0.5 0.6+0.05
1,52,P3 FA5 7£2 5.0+1.0 4.0£0.5 0.8+0.05
2,S3,P5 FA5 8+2 5.0£1.0 4.0+0.5 0.84+0.05

3W,S5
FB5 Type 1/4,S1/2,P1 FB5 5+1 5.0+1.0 4.0+£0.5 0.6+0.05
1/2,81,P2 FB5 5+1 5.0£1.0 4.0+0.5 0.6+£0.05
1,52,P3 FB5 612 5.0+1.0 4.0£0.5 0.8+0.05
2,83,P5 FB5 8+2 5.0£1.0 4.0+0.5 0.84+0.05

3W,S5 -

FC5 Type 1/4,81/2,P1
1/2,81,P2 FC5 5+1 5.0£1.0 4.0+1.0 0.6+£0.05
1,52,P3 FC5 612 5.0+1.0 4.0£1.0 0.8+0.05
2,83,P5 FC5 6+2 5.0£1.0 4.0+1.0 0.840.05

3W,S5 -

FD5 Type 1/4,81/2,P1
1/2,81,P2 FD5 5(REF) | 3.3+0.5 0.6+0.05
1,52,P3 FD5 5(REF) 3.320.5 - 0.8+0.05
2,83,P5 FD5 5(REF) 3.310.5 -—- 0.84+0.05

3W,S5 - - - - -—-
M Type 1/4,81/2,P1 M10 101 5.0+1.0 4.5+0.5 0.6+0.05
1/2,81,P2 M12.5 12.5+1 8.0+1.0 4.5+0.5 0.6+0.05
1,S2,P3 M15 15¢1.5 6.5+0.5 3.0+£0.5 0.840.05
2,83,P5 M20 20+2.0 6.5+0.5 3.0+£0.5 0.8+0.05
3W,S5 M30 30+2.0 6.5+0.5 3.0+£0.5 0.8+0.05
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APPENDIX (Forming)

FUTABA
G

Forming Type Name

Dimensions (mm)

Forming Style
Rated Power (W) [ Type Name P b1 b2 ad
D Type 1/4,81/2,P1
1/2,81,P2 D12.5 12.5+2 |1.1x0.25 [1.45:0.25| 0.6+0.05
" 1,82,P3 D15 1552 | 1.3%0.25 [1.65+0.25| 0.8+0.05
_,rh_3-5"“5 2,53,P5 D20 20£2.0 |1.320.25|1.65:0.25| 0.8£0.05
ees 3W,S5 D30 30£2.0 |1.3+0.25|1.65+0.25| 0.8+0.05
Y Type Rated Power (W) Type Name P H h ad
1/4,81/2,P1
§ 1/2,81,P2 y14 14Max | 7#1 | 5.0:0.5 |0.8+0.05
H i
l ¥ . 1,52,P3 y17 17Max | 8%1 | 5005 |0.8+0.05
h T
2,83,P5 21 21Max | 9#1 | 5.0£0.5 | 0.8+0.05
T 75405 _'Im il y
ax
S Pe 3W,S5
YT Type Rated Power (W) Type Name P H P1 ad
1/4,81/2,P1
1/2,81,P2 YT 14Max | 71 7541 | 0.8£0.05
1,82,P3 YT 17Max | 8#1 7.5¢1 | 0.8£0.05
2,83,P5 YT 21Max | 91 7.5¢1 | 0.8£0.05
3W,S5
FT Type Mark Size Mark Size Mark Size
o I g [V P 12.7¢1.0 W 18.0£1.0 w2 3(Max)
‘ PO 12.7+0.3 Ho 16.5£0.5 wo 5(Max)
|
sl P :i" P1 3.85:0.7 DO 4.0+0.2 W1 9:0.5
A \\
_1_,4 ‘@ ”F;i /| P2 6.35:0.4 A 16(Max) Ag 0£3°
'J L s o i
POl =g P3 5.08+0.6,-0.2 @d 0.6/0.8+0.05 Ah 0£2°
Taping 1.0 Max Rated Power (W) | Type Name W P L1 @d
ﬂ—d;—_-‘ r":'l—'. 1 __
[ 3] 2.8 Max
i 1/4,81/2,P1 A52 52¢1 | 505 | 215 |0.6£0.05
__iJI T
I :1——- - i 1/2,81,P2 A52 52¢1 | 505 | 215 |0.6£0.05
:dﬁf‘ uTJTDm
= g ¥
S e e 17 T8 1,52,P3 A52 52¢1 | 5#05 | 215 |0.8+0.05
g [ijaz 2,53,P5 AB4 63t1 | 10£0.5 | 235 |0.8£0.05
s’ S
— = Il._;ﬁ
60 3W,S5 A73 73+1 | 10:05 | 245 |0.8+0.05
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: Rated Dimensions (mm)
Forming Style Power
(W) L w H 1 ad
1 14+1 | 6.5+1 | 6,521 | 21+3 | 0.6+0.05
P Type
2 | 18#1 | 7+1 | 7+1 | 21+3 |0.8+0.05
, 3 |22¢1.5| 81 | 81 | 30+3 |0.8+0.05
lwd -—C!)—-IT{ 5 |22+1.5| 10¢1 | 9+1 | 333 |0.8+0.05
1 L 1] 7 |35¢1.5| 10¢1 | 91 | 33%3 |0.840.05
% :I: ‘,_W_,| 10 [48+1.5| 10+1 | 9+1 | 30%3 |0.8+0.05
L L ¢ 15 |48+1.5|12.5¢1|11.5¢1| 30+3 |0.8+0.05
20~25| 60+2 | 14+1 |13.5+1| 33+3 |0.8+0.05
G Rated
TJ'__ — TJ‘—W—'i Power| W L H1 H2 P
Hl| M1 (W)
! I_I l_l 3 | 10%1 |2521.5| 101 9+1.5
H2 H2
0 = 5 | 10s1 [28£1.5| 10¢1 | o | 15515
i3 J_ , 7 | 10&1 |3621.5| 101 20+1.5
T:J B H0E it =07 iBE--W—R-oq
Tont  omEois el ST ] H 10 | 1041 |48+1.5| 101 32+1.5
1.5201~ 1.520. 13— |}
443 b sto1— Tkt 15 |12.5+1|48+1.5| 12+1 |16.5¢1| 32¢1.5
. N
20~25|12.5¢1 | 62.5¢1 | 13+1 | 1581 | 42+15
Rated
M Type Power| P w H h s
(W)
f— 5 —
2 581 | 11#1 [20#1.5| 3.521 | 7+1
| = p— =
T 3 5+1 | 12+1 [25#1.5| 3521 | 821
|
i?—
S I I {_ i_ | 5 5+1 | 1321 [25#1.5| 3521 | 921
1 — 7 581 | 13+1 [39+1.5| 3.5¢1 | 91
084005 10 | 5#1 | 131 |51#1.5| 3.5¢1 | 91
10S | 7.5¢1 | 1621 |35+1.5| 3.521 | 12%1
20 | 81 | 20#1 [45%1.5| 3.521 | 13x1
Rated
T Type Power| L W H { t
% (W)
0.8t0.05 5 |22+1.5| 101 | 9+1 | 33x3 | 1.5:0.5
-
1, o - 7 |35+¢15| 10¢1 | 9+1 | 33+3 | 3.0:05
L ~d
= —
T e 10 |48+15| 1041 | 9+1 | 30:3 | 3.0t0.5
11%#05
Rated
S Type = Power| L Ho| W1 | K h
o (W)
o}
H L
© 7 | 4621.5|28+0.5| 7£0.5 |6.5£0.5| 4+0.3
| Hy
i 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)
10 | 10#1 | 10+1 |48+1.5| 32+1 | 18+1 | 5:0.5 |2.540.2| 1.7%0.2
P ;_’IDI'— “*iDI’_ 2.7
vd Pl-rh@'—' | W T 15 | 12.521|11.521 [48+1.5| 321 | 21x1 | 620.5 |2.5+0.2| 1.7£0.2
L T H
Py Ti 1111 20 |12.5%1|12.5+1(62+1.5| 42+1 | 22+1 | 6x0.5 | 3+0.2 | 2.5+0.2
| 5 | w-d 7 30 | 19+1 | 1941 |75+1.5| 5542 | 31#1 |7.5#0.5| - | -
) 20W-40W
w1 40 | 19+1 | 1941 |90+1.5| 69+2 | 31+1 |7.520.5| - | -
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APPENDIX (Resistance Tolerance / Basic Value E24 & E96) mﬂ o

BEH{E /A= Resistance tolerance

RC9E v L U A B c F G J K M
Symbol
RELAE 352 22
. 1+ 0.005% [£ 0.01%|% 0.02%|% 0.05%|* 0.10% |+ 0.25%|* 0.50%| *1% 2% 5% | £10% | +20%
Resistance tolerance

BEHEFARES Significant figures of Nominal resistance

67

E12 | E24 E96 _
WEREE &N\ ZEFET Color code for discrete resistors
10 10 100 178 316 562
—
11 102 182 324 576 E12 > E24 E 3
12 12 105 187 332 590
13 107 191 340 604
E24 E9% & %
15 15 110 196 348 619
16 113 200 357 634 \—| | |
18 18 115 205 365 649
BHE g | BOEE | E oA 3 FHAAzR 2
20 118 210 374 665 Color Ist Figure | 2nd Figure | 3rd Figure | Multiplier Tolerance
i D B B B s . Black 0 0 0 1 L :£0.01%
24 124 221 392 698 2. Brown 1 1 1 10 F:+1%
27 27 127 226 402 715 4T Red 2 2 2 100 G :+2%
30 130 232 412 732 F&: Orange 3 3 3 1,000 U :10.02%
33 33 133 237 422 750 #: Yellow 4 4 4 10,000 V :+£0.005%
36 137 243 432 768 ?ﬁz Green 5 5 5 100,000 D :+£0.5%
39 39 140 249 442 787 B. Blue 6 6 6 1,000,000 (C :+0.25%
% $ 4019
43 143 255 453 806 %: Purple 7 7 7 10,000,000 |B : £0.1%
K 8 8 8 - A :+0.05%
47 47 147 | 261 | 464 | 825 K Gray °
H: White 9 9 9 — _
51 150 267 475 845
4: Gold --- - - 0.1 J 1 +5%
56 56 154 274 487 866
$R: Silver - - - 0.01 K :+10%
62 158 280 499 887
i 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




Resistor loading calculation and Surge test method

Multiple waveform for energy and RMS are calculation.

1. Single pulse of energy and RMS was calculated:
1-1. Index function apply for RC circuit.

current wave

1 (™ _
L= Jf,,%mEf e “/redt = 0.4288 12
0

2 21 “ -2ty I”
.= xth:I? e RGdth:a{T:?xer
0

Where t=R x C

1-2. Sine +index function for RC circuit by AC start.

C e—
e ————
—————

[e%) 2

2 21 -2t ! 21:.2 !
E=I><th=1?f e /RGdtg Sin“8d0 X RXTtT=—XRXTt
0

0 4

_ y2l e "2t/ g, 1 2T . o _ Imax
. — Itfoe RGdtme sin?6dg = =
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2. The average power rate for different waveform and Root Mean
Square are equation

2-1. the half wave of sine for average power rate.
V

& T 2T

e~ e 5 YR gl g _VE
P_Ff[] Pdt—g;_“[} sin wtdt—ﬁ

2-2. the Root Mean Square for half wave as above figure
V

: S

Tz
v _ JVC?EIU sin?8d@ _ Y
LIRS 2m 2T

2-3. the Root Mean Square for sine waveform was defined as
equation.

V

1 2m ; Vo
Vs = J; Jo V?sin?6d8 = =

V2
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Resistor loading calculation and Surge test method

3. The Root Mean Square for triangle waveform are equation

Let f(t) = %2 (T-T/)+Vv,

B L
I‘;*ms\/TJI; f(t) dt \/g

4. The Root Mean Square for Rectangle waveform are equation
Vv

'y

Vi

o

S V2T, + VT,
rms - Tl + TZ

If the T1=T2, this equation becume to

v = T, (V2 +V§) |+ VE)
rms 2T, 2

And Va=Vb, the equation become to

rms 2 a
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De-rating curve are application
The resistor was surface temperature performance is according
to the ambient temperature and surface temperature after rate
loading or stability surge is load applicatipn.

S0, the de-rating is follow below equation to drew a curve chart;

dx

P is loadung ratio, kA is material parameters of resistor, Tp is
ambient, dx is length of part.
a. For continue loading.

When the ambient temperature is increase and over the start

temperature settings, the power rating should be decrease

was follow the chart.
100 ]
30 \k
60
40

20 TN
0= : .
-40 -20 0 20; 40 60 : 80 100 120 140 160 180 200 220 240

¥ do
FBFZT Ambient temperatare (1)

45 T AL (%)
Percent rated load

The resistors power loading ratio was apply is According to

above the chart curve and the equation below

T =pPx T
= XkA—I-g

A is surface area of resistors, k is heat conduction coefficient.

T(0) is maximum working temperature of resistors.
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Resistor loading calculation and Surge test method

b. For impulse loading of single;-
Please reference the energy design of resistors..

For example: -

RWUAO0J56R0S000NH Surge waveform(350EH)
Power(W)

10000000

1000000

100000

10000

1000 \‘LIQEF'

100

10

Time(s)

L |
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|

0.00010
0.00020
0.00030
0.00040
0.00050
0.00060
0.00070
0.00080 |
0.00090
0.00100
0.00200
0.00300
0.00400
0.00500
0.00600
0.00700
0.00800
0.00900
0.01000
0.02000
0.03000
0.04000
0.05000
0.06000 |
0.07000 |
0.08000 |
0.09000 |
0.10000 |
0.20000 |
0.30000
0.40000
0.50000
0.60000
0.70000 |
0.80000
0.90000
1.00000

Y-axis shown is power and X-axis shown is duty time, the energy loading as
follow: E=P x t.
When interval cycle over 60s, 100% loading are allow.-
c. For impulse loading of continue request,.
This loading should be follow the surge energy curve and focus the surface

temperature increase of resistors and reference the de-rating curve appropriate

adjust the pulse energy or frequency of pulse - -

T2



NOTE
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