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1. - 4% 38 General
11 3 * #F  Scope

AT R F T [ SAEHA TR TTIRE] o
This specification is available for Fusible Metal Film Resistors.

12 5 Quality
ATEBEAU GEF ST ERAR X LG B NS FE T % & RoHS
fra & R o
The resistor is manufactured by highly quality-controlled process and guaranteed high reliability,
it meets RoHS & Halogen-Free requirement.

1.3 $L 28225 4k i Standard measuring conditions
BB 20+2°C ~ R AR 6515% -
e AR B 5~35C ~ BB 45~85%2 FinT™ » ¥ A 7o
Temperature 20+2°C, Humidity 65+5%.

Being no doubt about the judgment, measurements can be made within the following
Temperature  5~35°C, Humidity 45~ 85%.

14 25 ¢ (1)) Type designation (example)
R SFIARA AR SFRIEE S RIEEFFLA FH 0 HApgaeT
The type designation shall be in the following form and as specified.

FRN 12w 152 10R J
| | | | |
I\ 45 s
i TR 250 SRR T A
Nominal Resistance ;
Type Rated Power Form Value Resistance Tolerance
Normal Small P Bulk E-12 Series J +5%
1/14W 12WS Txx_ [Taping XXmm E-24 Series K +10%
12W 1WS M M-Form Series
1w 2WS
2W 3WS
Example:
- ® e
g;z’z Resistance
value
0.12R 0.12Q
120R 120Q
1.2KR 1.2KQ
12KR 12KQ
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Rated power

15 F1 T 4

LR GRBEYRERTOCT @Y f fehd T4 o 4o R FRR
4rdz i TOCPF2 2 27 4 PRl - ahR 4 R 7 % o
Rated power is maximum power which can be continuously loaded at specified ambient
temperature 70°C, however when the ambient temperature exceeds 70°C, rated power should
be determined from the derating curve of Fig.1.

%-1  Table-1
T s . b B F’Q - = ~ £
T it & B ﬁ"f, i e s g ® R R PR
W & . . ER fi @ [ LE'_?’ Eﬂ .
ik i Dielectric . : Operating
: : Maximum Resistance
Type Rated | withstanding - temperature
open circuit range
power voltage range
voltage
o | FRN1/4W 0.25W 300V 200V 0.1Q ~10KQ
% FRN1/2W 0.5W 500V 250V 0.1Q ~10KQ
% FRN1W 1W 500V 250V 0.1Q ~10KQ
= ~
FRN2W 2W 500V 250V 0.1Q ~10KQ 55°C ~155°C
o | FRN12WS 0.5W 300V 200V 0.1Q ~10KQ
@ | FRNIWS 1w 500V 250V | 0.1Q ~10KQ
2 | FRN2WS 2W 500V 250V 0.1Q ~10KQ
“ | FRN3WS 3W 500V 250V | 0.1Q~10KQ
Note: 1. Special specification can be constructed on request.
2. Please refer the material list in the item 2.2.
B- %4 #=e s Figure 1 Power derating curve
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1.6 f =7 /& Rated voltage
R @"‘#ﬁﬂ"@*%?& hE R (FHRHF2F2E) chT B d 7
Pl
The rated voltage shall be the D.C. or A.C. (R.M.S. at power frequency) voltage which
corresponds the rated power and the value of which is calculated from the formula below.

F=/P -R Where E : % 2% /& Rated voltage (V)
P g == # Rated power (W)
R : 24 ? re & Norminal resistance (£2)

7 ~Fwrei@ Nominal resistance values
f\ﬁ;mv B i d-22 ko 100(n 5 )2 kiE > BH =5 e (Q)e
7ff—ﬁ,]m —»#%}E’ &‘%%\ TSR o
The nominal resistance values shall be the numerical values given in Table-2 multiplied by 10"
(nis an integer) in the unit of ohm((2).
The minimum resistance and maximum resistance shall be as given in Table-1.

#-2 TIEE G sxkcF (k% Table-2 Standard nominal resistance values

AP 1‘%‘%‘ SFETIE (57 oklkTF o Himg)
Name of series | Standard nominal resistance values (significant figures with the unit omitted)

E-6 1.0, 1.5, 2.2, 3.3, 4.7, 6.8
E-12 1.0,1.2,1.5,1.8,2.2,2.7,3.3,3.9,4.7,5.6, 6.8, 8.2
E-24 1.0,1.1,1.2,1.3,1.5,1.6, 1.8, 2.0, 2.2, 2.4, 2.7, 3.0
} 3.3,3.6,3.9,4.3,4.7,51,5.6,6.2,6.8,7.5,8.2, 9.1
1.00, 1.05, 1.10, 1.15, 1.21, 1.27, 1.33, 1.40, 1.47, 1.54, 1.62, 1.69
E-48 1.78, 1.87, 1.96, 2.05, 2.15, 2.26, 2.37, 2.49, 2.61, 2.74, 2.87, 3.01
} 3.16, 3.32, 3.48, 3.65, 3.83,4.02, 4.22, 4.42, 4.64, 4.87, 5.11, 5.36
5.62, 5.90, 6.19, 6.49, 6.81, 7.15, 7.50, 7.87, 8.25, 8.66, 9.09, 9.53
1.00, 1.02, 1.05, 1.07, 1.10, 1.13, 1.15, 1.18, 1.21, 1.24, 1.27, 1.30
1.33, 1.37, 1.40, 1.43, 1.47, 1.50, 1.54, 1.58, 1.62, 1.65, 1.69, 1.74
1.78,1.82, 1.87, 1.91, 1.96, 2.00, 2.05, 2.10, 2.15, 2.21, 2.26, 2.32
F-96 2.37,2.43, 2.49, 2.55, 2.61, 2.67, 2.74, 2.80, 2.87, 2.94, 3.01, 3.09
} 3.16, 3.24, 3.32, 3.40, 3.48, 3.57, 3.65, 3.74, 3.83, 3.92, 4.02, 4.12
4.22,4.32,4.42, 4,53, 4.64, 4.75, 4.87, 4.99, 5.11, 5.23, 5.36, 5.49
5.62, 5.76, 5.90, 6.04, 6.19, 6.34, 6.49, 6.65, 6.81, 6.98, 7.15, 7.32
7.50, 7.68, 7.87, 8.06, 8.25, 8.45, 8.66, 8.87, 9.09, 9.31, 9.53, 9.76
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2. #3¢ Construction

2.1 #ha54 i

22 i

External dimensions
FRBAEELT 5 has+4E o
The dimensions shall be satisfied with

Structure diagram
FRN 7]z g 552 £ A R IR % fhde ™ & cnphla <
The construction of resistor (FRN series) shall be as follows :

I'5. External dimensions | .

I 23456 7/

P Wi CAE roF
No. ltem Material
|| FR T 47 R 4T i A R o
Lead wire Soldered or tinned annealed copper wire.
@ FAREHBA T F R
2 Connection The lead wire, which is plated with solder, shall be mounted to
the caps by welding process.
. | HF sty -
Terminal Tinned iron cap.
g | BUEE R*BIEENTEE -
Ceramic core High alumina ceramic is used.
5 T I e TIEM R AR &AL
Resistance element | The resistor element shall consist of metal film.
vm az s AL o 38 UL V-0 7 P o
6 i?sﬁafoioatin éilicone fsirj is Jsed. o l“
g Accord with UL94 V-0 nonflammable specification.
7 Ze 7T ¢ 75 o
Indication Color code.

R

R
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2.3 4ty E 3+ Terminal caps
W rEF PR P (D F R BRI o
The caps shall be securely connected with the resistor element electrically and mechanically.

24 % % Painting
241 AR FRBEKTZ R TNESREPE G2 -

Coating in accordance with specification insulates the body.

242 % 1BWIHAWS)en T re Bk Bhfoxh 3 37 Lo B f £ i £ 5

C=3.4mm(Max.) » 1/4W 12+ (12WS 12 ) enT e B % gh{ozs 3+ X7 Loril gl

Bz it=1.0mmMax. ) @ e ~ BEeAF AT LF A ARG E o Ba N

AR RESNLEL 12D -

The 1/6W(1/4WS) resistors, welding point and Lead wire is permissible to be covered
t=3.4mm(Max.), for over 1/4W(over 1/2WS) resistors, welding point and Lead wire is
permissible to be covered t=1.0mm(Max.).

But welding point, terminal and lead wire, is permissible to be exposed without the outer
coated cover. The extent should be within 1/2 of the arc angle.

The blank is
uncoated area
D=Resistor body diameter

C
Coating length

25 *t ¢ % Resistor body color

#.-3  Table-3
ikl ¢ HaaR P ¢
Type Color Type Color
i 3 4 d A Fad
Normal Size Grey Small Size Deep Green

2.6 %51 Indication
SBAEHEIT N4 L7 o
The indication shall be satisfied with " 4. Indication | .

E-L‘E"i’r%i’ﬁ%}}?][ﬂfiﬁﬁj Confidential, Do Not Disseminate.
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2 ) :’_ H H
3. # -  Characteristics 44 Tabled
% B Bt B ek E (1245 JIS C 5202)
ltem Performance Test methods (Conform to JIS C 5202)
52 78 4B Comply with 5.2
% x108 (PPM/C)
N« S olt1—10
B GH | 900PPMIC L p o
Temperature | i 4+200PPM/C Ro:% 8 (To)*rl £ 2 T I & -
coefficient

Ri:%Z B +100°C(Th)is #ripl £ 2. T 1L o
Ro : Resistance value at room temp. (To).
R1 : Resistance value at room temp. plus 100°C (T1).

mpE B A

i(2%+005(2)|/ F\ o
FEG RIS o

5578 4B Comply with 5.5

Sor:/%rrtkt)igwde within  +(2%+0.05Q) WREEX25 8,54 -
No evidence of mechanical damage. Rated voltage X 2.5 times, 5s
5638 % Comply with 5.6
ER e OMQ 2 b o B VAR S
Insulation 10°MQ or more F4v B oo TR 500V 60 F) o
resistance V-block method
Resistor shall be tested at DC 500V for 60 seconds.
5.7 58 4B  Comply with 5.7
et gsed g sgane e | RUIIAREIES
'trlmetecg-c No evidence of flashover mechanical Sl R R LR R0 - (%)
withstanding damage, arcing or insulation breakdown. Constant pressure, V-block method
voltage Resistor shall be tested at AC potential respectively for

60 seconds.(See table-1)

Lok Sl
Pulse overload

+(1%+0.05Q) 11 p o
within +(1%+0.05Q)

5.8 3% %P Comply with 5.8
P € TR X4 i,10000 = (145 ON, 25 45 OFF)-
Rated voltage X 4 times, 10000 cyc.(1s ON, 25s OFF)

6.1 5% %-p& Comply with 6.1
Y s g B s 515655 & ¢ 25N(2.5Kgf), 4% 10 £ -
Terminal l?lm—}vi?j in Tf o 7::} | dama Tensile strength: 25N(2.5kgf), for 10 seconds.
strength 0 evidence of mechanical damage. R 13602 T wELSw o
Torsional strength: Rotated through 360°, 5 rotations.
6.4 38 % Comply with 6.4
0 B ° o N . ° N
e (1 %+0.05Q) 2 p 350+10°C, 3+0.5 ) £ 26045°C, 101 4},

Resistance to
soldering heat

PG R G e
within +(1%+0.052)
No evidence of mechanical damage.

HokifswE 3 PF o
350+10°C, 3+0.5s or 260+5°C, 10+1s,
After test leave for 3h.

BB LA
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IE B HA B E5% % (45 JIS C5202)
ltem Performance Test methods (Conform to JIS C 5202)
6.5 2 Comply with 6.5
, , - B4R R 24515C o
BEGFR | A 9% AR - AR 51054
Solderability Covered with new solder by 95% at least. :I')e;st temp eratur_e 6f s O/| der: 24545°C
Dipping time in solder: 5+0.5s
5 B R 6.9 38 % Comply with 6.9
it % A hER I GE ERE g
; g W2 A2 F AN > FIF3 L4
Resistance to No deterioration of protective coating and ;I'\.g‘ r ﬁh ‘” bJ ) ik }E%P\b thlﬁ‘ 3~ éT cohol
vent markings pecimens shall be immersed in a bath of isopropy! alcoho
S0 ) completely for 3 minutes with ultrasonic.
74 3% % Comply W|th74
- #(1%+0.05Q) 2 p - If&’g’ B B5E3C 230w 4p, 2 P2~3 4
A S E 3 B % e B R Rc+15542°C 130 A48, B 2~3 44
p R .
Temperature ithin +(1%+0.050) oW
cycle within 1%+0.0502) , Low side : -55+3°C : 30min, Room temp. : 2 to 3min
No evidence of mechanical damage. High side : +155+2°C : 30min, Room temp. : 2 to 3min
5 cycles
7938 % Comply with 7.9
ARG | sswamays
ife i s 0 TR 48 ON, Gl
humidity within £(5%+0.05€2) 40+2°C , 90 to 95%RH, 1000h
Rated voltage (90 min ON, 30 min OFF)
7.10 58 %pe Comply with 7.10
e . 70+3°C, 1000 -]
fird & 1(5%+0.05Q2) 2 p o 1 R (00 A N
Load life within' +(5%+0.05Q) ;’gﬁg 500 480,30 242 OFF)
Rated voltage (90 min ON, 30 min OFF)
7.12 Comply with 7.12
‘E4'15,8 6B BIILLY ACTR T+ 48
BT (AP HESR T TR LE; %t FAgaE 100
1%) ERL
L , EEFRBAAZEERF T TRALEG
e AT TGN ,
et P~ BRI AC voltage of 4, 8, 16 and 32 times the power rating
Flammability No evidence of flame. shall be applied for 1 min. each time until disconnection
occurs(or the change rate is 100 times more than the
one before test.).
However the applied voltage shall not exceed the value
of 4 times of the maximum operating voltage.
Magnification of Power Ratin ing Ti
Resistance Range g. g , Fusmg T"T‘e
Normal Size Small Size (Maximum time)
Under 0.22Q) Rated Power X 40
4
/GF&?rTg]v 0.22Q ~ 1Q Rated Power X 32 73 TR 60 45 P
usi e EIE
characteristic 110 ~ 20 Rated Power X 25 Rated Power X 16 Fusing time is
21Q ~ 10Q Rated Power X 16 within
101Q ~ 10KQ Rated Power X 12 60 seconds
Over 10KQ2
E-L‘é’i’ f}}‘EJ[S;L} F'J Confidential, Do Not Disseminate.
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4. % 5+ Indication
¢ 75 Color Code

o-Band code

P/ | pla

315 5‘!11'}5?@ F e,
The Sth band shall be white and
denotes fuse characteristic.

.
#H <1 Color O S S ey L
7 1st figure | 2nd figure | Multiplier Tolerance
B Black 0 0 10°
1 Brown 1 1 10" 17 ()
5 Red P 2 10° 07 (B
} Orange 3 3 107
£ Yellow 4 4 10”
¥ Green 5 5 10° +0.5% (DD
= Blue 6 6 10° £0.25%(C)
22 Violet 7 7 10’ +0.1% (B
7 Gray 8 3 +0,057%(A)
F | White 3 9
= Gold 107" 57 (D
&L Silver 10772 +10% (KD
= Plain 207 (M)

E-L‘E"i’r%i’ﬁ%}}?][ﬂfiﬁﬁj Confidential, Do Not Disseminate.
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5. ¢tAaj5-7% External dimensions
5.1 §¢ 5 P A5 Ptype (Straight)
@1
il 1 :
H | L | +H
[ [ [ |
Hi{&~:mm
Unit : mm
& <+
Type Dimensions
yaa | pale D g
Normal Size | Small Size . ¢ ¢ H
FRN1/4W FRN 1/2WS| 6.5+0.5 | 2.3+0.3 | 0.50+0.05 | 28.0+3.0
FRN 1/2W | FRN 1WS 9.0+1.0 | 3.2+t0.5 | 0.60+0.10 | 28.0+3.0
FRN 1W FRN 2WS 12.0+1.0 | 4.5+0.5 | 0.65+0.10 | 32.0+3.0
FRN 2W FRN 3WS 155+1.0 | 5.0+1.0 | 0.70+0.10 | 35.0+3.0

B A
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5.2 # % Axial Lead Taping
Txx Type
R (;‘ W \ﬂ R
o H
C . | I ]
—
J | L ,
J : L T
| P
. | ‘ ‘
L 4dh—1
|
N Iz
|
s
N1 "
\ A
T Lo L Lo s Ex_..mm
Unit : mm
& 58 Type . g <+ Dimensions
fasg Typ e <1
i A 3171 | Taping L W P L1-L2 T Z|R |t | e ]S
Normal Size| Small Size Max. Max.|Max.|Max. |Max. | Max.
FRN 1/4W |FRN 1/2WS | T52 6.5+0.5 52J_r1(')5 5+0.3 10 | 605 | 08| 0 [25|05| 05
FRN 1/2W | FRN 1WS T52 9.0£1.0 52J:1(')5 5+0.3 1.0 | 6205|108 | 0 | 25|05 |05
T52 | 120410 527} | 5605 | 10 | 6£05 | 08 | 0 |25 |05 |05
FRN 1W FRN 2WS *T63 | 12.0£1.0 | 63+1.5 5+0.5 10 | 620512 1025|0508
T73 | 12.0+1.0| 73+1.5 5+0.5 10 | 6205 ({12 1025|0508
T63 | 15.5+1.0 | 63+1.5 | 10+0.5 10 | 6205 |12 |10 | 25|05 | 0.8
FRN 2W FRN 3WS *T73 | 15.541.0 | 73+1.5 | 10+0.5 10 | 6+05 |12 |10 (25|05 |08
T83 | 15.541.0 | 83+1.5 | 10+0.5 10 | 620512 1025|0508

Remarks: Marked "*" means standard taping dimensions.

BB LA
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6. # % Package
6.1 ¥7% & ¢ % Bulkin box packing
6.1.1 #3 p  Indication
(1) % = &%. Customer Part No.
(2) #l:% &% Manufacturer Part No.
(3) @it 5 Lot No.
(4) &= & Quantity
(5) ®Wg ¢ ¥ Manufacturer
612 ¢ %< ffokd
Packing box size and quantity
H
Indication B
- -
5 LRR | A ¢ <
& 4 T , , _
12 A Type S ¢ ik ¢ %# | Dimensions (mm)
A A Form Polyethylene | Paperbox | | v |
Normal Size | Small Size bag (pcs) (pcs)
FRN1/4W | FRN1/2WS | B, PU & PF-Form series 1000 10000
B 250 5000
FRN12W | FRN1WS .
PU & PF-Form series 500 5000
B 200 2000 238 | 150 | 70
FRN1W FRN2WS
PU & PF-Form series 500 3000
B 200 1000
FRN2W FRN3WS .
PU & PF-Form series 500 2000

BB LA
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6.2 ¥ EK & % Tapeinbox packing (Ammo packing)
621 #-+3 P Indication
(1) % = &%. Customer Part No.
(2) #l:% &% Manufacturer Part No.
(3) @it 5 Lot No.
(4) #c £  Quantity
(5 %“iféiﬁ Z Manufacturer
622 ¢ %4 4fokk
Packing box size and quantity
H
e
Indication E
O
W
& % Type S ¢ KT & <t Dimensions (mm)
25 _
i 3 A EURE Form Quantity
Normal Size | Small Size (pcs) L W H
T26 5000 258 50 100
FRN1/4W | FRN1/2WS
T52 5000 258 72 98
FRN12W | FRN1WS T52 1000 258 72 43
T52 1000 258 72 75
FRN1W FRN2WS T63 1000 258 88 76
T73 1000 258 96 72
T63 1000 258 90 92
FRN2W FRN3WS T73 1000 258 90 92
T83 1000 258 105 92
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