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ISO/TS 16949:2009
ISO 9001:2008
ISO 14001:2004

QUALITY POLICY :
Reliability and Service creates the future of --- ROYALOHM

Roy Hsieh - President
Roger Shih - CEO
Quanni Yuang - GM

QUALITY OBJECTIVES :

.) Know ones duties and responsibilities.
Do things right at the first time and emphasize implementation.

On time delivery.

1)
2.)
3.) Product must conform to customer requirements.
4.)
5.)

Speedy and efficient coordination.
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Thailand Factory
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Export Direct Line
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Local Fax Line

E-mail

Bank Reference
Bank Name1

Address
Beneficiary

Account No.
Swift Code

Bank Name2
Address
Beneficiary
Account No.
Swift Code

China Factory
Address

Telephone

Fax Line

E-mail

: Royal Electronic Fty. Co., Ltd. (since 1978)

: Hsinchu Industrial District 17 San Ming Rd., Hukuo Hsiang Hsinchu Hsien,

Taiwan, R.O.C. 303

: +886 3 598 1716 to 18

: +886 3 598 1955

: Royal Electronic Factory (Thailand) Co., Ltd. (since 1988)

: 20/1-2 Moo 2, Klong Na, Muang, Chachoengsao 24000, Thailand
: +66 38 82 24 04 to 08

: +66 38 82 38 30; +66 38 98 11 92; +66 38 98 11 91

: +66 38 82 37 65 ; +66 38 98 11 90

: +66 38 82 38 39

: Export Sales Department - export@royalohm.com

: Local Sales Department - local@royalohm.com

: TMB Bank Public Co., Ltd. (Thanon Mahajakkapad Branch)

: 219/10 Thanon Mahajackkapad, Muang, Chachoengsao 24000 Thailand
: Royal Electronic Factory (Thailand) Co., Ltd.

: 526-1-00783-4

: TMBKTHBK

: Kasikorn Bank PLC., THAILAND (Chachoengsao Branch)
: 103, Chompon Rd., Na-Muang, Muang, Chachoengsao

: Royal Electronic Factory (Thailand) Co., Ltd.

: 112-1-05089-3

: KASITHBK

: Ticrom Technology (Shenzhen) China (since 2004)

: 4" Floor, Block 16", Jiuwei Industrial Zone , Xixiang Town,

Bao'An District , Shenzhen City, Guangdong Province, China
: +86 755 2748 4580 / 2748 4798 / 2748 4698
+86 7556186 1797 / 6186 1798 Ext.103

1 +86 755 2748 4308

: info-sz@royalohm.com.cn
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ROYALOHM
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Pulse Withstanding - Thick Film PS03, PS05, PS06, PS07 6
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= Wide Terminal - Thick Film 0508, 0612, 1020, 1218, 1225 9
High Voltage - Thick Film HV03, HVO05, HV06, HV07, HV10, HV12 11
High Power - Thick Film HP02, HP03, HP05, HP06, HPO7, HP10, HP12 12
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& Anti Sulfurized - Thick film NS03, NS05, NS06, NS07 15
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y Cement (Radial Terminal) PRZA, PRZC, PRZD, PRVA, PRVB, PRT, PRU 64
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ey &
e \<<\ Power Flat Alloy PFAS, PFAT 69
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— ﬁ w Shunt CSRA, CSRB, CSRC, CSRD, CSRE 70
RAR v\ l| Coil CSCA, CSCB, CSCC 71
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. i Power Dissipation Mount PDM 72
'E" o Power (Ribbon) Wire-Wound QH, QL, QR, QRZG 74
B
_4’ Aluminum Case High Power Wire-Wound =~ HEWR, HBWR 76
‘S{— -JL C*'g‘x_p Thermal Fuse Wire-Wound ASSY 78
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Thick Film Chip Resistors

Performance Specification

Temperature Coefficient

Short Time Overload

Insulation Resistance
Dieiectric Withstanding Voltage

Terminal Bending
Soldering Heat
Solderability
Temperature Cycling
Humidity (Steady State)

Load Life in Humidity

Load Life

0Q1~0Q99 +800PPM/°C
10~10Q +400PPM/°C
11Q ~ 100Q +200PPM/°C
>100Q #100PPM/°C

+5%: £ (2.0% + 0.1Q )Max
+1%: £(1.0% + 0.1Q )Max
Min. 1,000 Mega Ohm

ROYALOHM

(0201: >100Q < +200PPM/°C)

No evidence of flashover, mechanical damage, arcing or insulation

breakdown.

#(1.0% + 0.05Q)Max
+(1.0% + 0.05Q)Max

Min. 95% coverage.

5% : #(1.0% + 0.05Q)Max
*1% : £(0.5% + 0.05Q)Max
5% : £(3.0% + 0.1Q)Max
1% : +0.5% + 0.1 Q)Max
+5% : £(3.0% + 0.1 Q)Max
1% : %(1.0% + 0.1 Q)Max
5% : £(3.0% + 0.1Q)Max
£1% : £(1.0% + 0.1Q)Max

Ordering Procedure: Ex.: 1206, 1/4W-S, +/-5%, 10Q T/R-5000

1

2 0 6 S

4 J 0 1

Resistor Size:

0201, 0402, 0603, 0805, 1206,
1210, 1812, 2010, 2512

Wide Terminals:

0508, 0612, 1020, 1218, 1225

<

° E-24 series:
1%t digit is "0"

figures of the

Resistance Value:

2M & 3" digits are significant

resistance

<

Wattage:

Normal size: WH=1/32W, WM=1/20W, WG=1/16W,
WA=1/10W, W8=1/8W, W4=1/4W,
W2=1/2W, 1W=1W

SA=1/10W-S, S8=1/8W-S, S4=1/4W-S,
S3=1/3W-S, 07=3/4W-S, U2=1/2W-SS
Applicable for Wide Terminal only: WJ=1.5W, 2W. 3W

Small size:

4" indicates the number of zeros
° E-96 series:

15t to 3 digits are significant

figures of the resistance

4" digit indicates the number of

Zeros.

"J" ~0.1,"K" ~ 0.01, "L" ~ 0.001

Ex. 012 ~1Q2, 226K ~ 2026

<

<

Note :

digits
Tolerance: <

*  Jumper : use "0" for 15t to 4"

D= £0.5%

F= £1%
G=%2%
J=£5%
- - |

1.) Special resistance value, tolerance, T.C.R. requirement is available

on a case-to-case basis.

2.) Standard reel size = 7"
3.) 4", 10", & 13" reels are available upon request

www.royalohm.com

Packing Type:
T = Tape/Reel

Packing Qty:

1=1,000 pcs. 2=2,000 pcs.
4 =4,000 pcs. 5=5,000pcs.
A =500 pcs. C =10,000 pcs.

D = 20,000 pcs. E =15,000 pcs.
F = 40,000 pcs. G =60,000 pcs.

P
<

Special Feature:
E = Lead (Pb) Free Plating Type/
RoHS compliant

<
<




Thick Film Chip Resistors

Features

* Small size and light weight
* Suitable for both wave and reflow soldering
* Reduction of assembly costs

ROYALOHM

Dimension
L Marking
U G2 coating
G1 coating
W @,
v Termination (Outer) Sn
H | [— Termination (Middle) Ni Barrier
| | — Resistive element é Termination (Inner) Ag
L2 f2 High purity Alumina substrate
Power Max Max Dielectric . Dimension (mm)
Type  Rating Working Overload withstanding | °/€rance ~EBENED
i % Range L w H £ f2
at 70°C | Voltage | Voltage | Voltage
0.5A 1A - Jumper <50mQ
0201 1/20W % | 10Q~1MQ 150,003 0.30+0.03 0.23+0.03 0.10+0.05 0.15+0.05
(0603) 25V 50V - £2% | 10Q ~ 1IMQ
5% | 10~ 1MQ
1A 2A Jumper <50mQ
0402 1 4 16 1% | 10Q ~1MQ 1.00+0.10 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
(1005) 50V 100V 100V 2% | 1Q ~10MQ
5% | 1Q ~10MQ
1A 2A Jumper <50mQ
0603 1/10W-S 1% | 109~ 1MQ +0.15
(1608) 116W . 150V 300V ﬂ% 100" M 1.60£0.10 0.80_0.10 0.45+0.10| 0.30+0.20 0.30+0.20
+5% | 1Q~10MQ
2A 5A Jumper <50mQ
x +0.15
0805 | 1/8W-S 1% | 102 ~1MQ |5 0010 15/ 1.25 0.5540.10 0.40+0.20 0.40+0.20
(2012) 1710w 150V 300V 500V 2% | 1Q ~10MQ -0.10
5% | 10 ~ 10MQ
2A 10A Jumper <50mQ
1206 1/4W-8 1% | 10Q~1MQ + 4557015 " . .,
(3216) 1/8W 200V 400V 500V o | oo 3.10%0.15 1.5 " 10.550.10 0.45:0.20 0.45:0.20
5% | 1Q ~10MQ
2A 10A Q
210 1/2W-SS Jumpoer <50m:
1/3W-8 % | 10Q~1MQ 310+0.10 2.60+0.15 |0.55+0.10 0.50+0.25 0.50+0.20
(3225) 1/4W 200V 500V 500V 2% | 1Q~10MQ
5% | 1Q~10MQ
1/2W 2A 10A Jumper <50mQ
1812 3aw-s 1% 4.50+0.20 | 3.2040.20 |0.55+0.20 | 0.50+0.20 | 0.0540.20
- 200V 500V 500V w5 | 19~ 10MQ
2A 10A Jumper <50mQ
2010 | 3/4W-S 1% | 10Q~1MQ 5.00+0.10 2.5040.15 0.55+0.10 0.60+0.25 0.50+0.20
(5025) 172w 200V 500V 500V £2% | 1Q~10MQ
5% | 1Q ~10MQ
2.5A 10A Jumper <50mQ
2512 1w 1% | 10Q ~1MQ | 6.3540.10 3.2040.15 0.55+0.10 0.60+0.25 0.5040.20
(6432) 200V 500V 500V 2% | 1Q ~10MQ
5% | 1Q ~ 10MQ
Note: Derating Curve
1.) Metric information inside parenthesis.
2.) Standard Operating Temp (°C): -55~ +155 . -55°%C +70°C +155°C
3.) Standard: E-96 series: 0.5%, 1% £ 100 ! \ !
E-24 series: 2%, 5% § 80 N !
4.) Low resistance range (0.1Q ~0.99Q) is also = 60 It ! \ !
available for 0402, 0603, 0805, 1206, 1210, 2010 g ! ! !
and 2512 T 40
c I I |
g 20
g ol 1 N\
60 -30 0 30 60 90 120 150 180

www.royalohm.com
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ROYALOHM

Anti-Surge Thick Film Chip Resistors

Performance Specification

Temperature Coefficient

Short Time Overload
Terminal Bending
Soldering Heat

Single Pulse

10~10Q < 400PPM/°C* Humidity (Steady State) +(3.0% + 0.1Q)Max
11Q~10MQ < + 100PPM/°C  Load Life in Humidity 1(3.0% + 0.1Q)Max
£(1.0% + 0.1Q)Max Load Life 1(3.0% + 0.1Q)Max
*(1.0% + 0.05Q)Max Solderability Min. 95% coverage.
*(1.0% + 0.05Q)Max Temperature Cycling $(1.0% + 0.05Q)Max

+(1.0% + 0.1Q)Max Insulation Resistance Min. 1,000 Mega Ohm

Dieiectric Withstanding Voltage No evidence of flashover, mechanical damage, arcing or insulation breakdown.

Ordering Procedure: Ex.: AS05, 1/3W, +/-5%, 1Q T/R-5000

A S 0 5 W 3 J 0 1 0 J T 5 E
Resistor Size: Wattage: Resistance Value:
AS03 = 0603 W5 = 1/5W » E-24 series:
AS05 = 0805 S4 = 1/4W-S 1% digit is "0"
AS06 = 1206 W3 = 1/3W 2m & 31 digits are significant
AS07 = 1210 S2 =_1/2W'S figures of the resistance
« W2 = 12w 4" indicates the number of zeros
06 = 0.6W-S
07 = 3/4W-S
— Packing Type:
T = Tape/Reel
Tolerance: Packing Qty:
J= 5% 5=5,000 pcs.
Features K = +10%
M =+20% : .
- Small size and light weight ’ Special Feature:
) . D — E = Lead (Pb) Free Plating Type/
« Suitable for both wave and reflow soldering RoHS compliant
» Can withstand high surge )
* Reduction of assembly costs
Dimension
SINGLE PULSE
Note: 10000
| L L 1.) Standard Operating
& = Temp (°C) : -55 -+155 £ 1000
W [I]IW 2.) Standard : E-24 series 5 £
3.) Construction : Same as § 100 = =
n 1 [— T thick film 2
*(1Q~9.1Q) +200 PPM = ES
T b ( ) £ - ms >
can be provided on a i ASO7
case to case basis H SN i IS
1 AS03
0.000001  0.00001 0.0001 0.001 0.01 0.1 1
Pulse Duration (S)
Power Max Max Dielectric ' Dimension (mm)
Type | Rating | Working | Overload | withstanding Toleo;?nce Reslsrgance
at70°C | Voltage | Voltage | Voltage angs L w H £ 02
ASO03 1/4W-S
(0603)  1/5W 50V 100V 300V 1Q~10MQ 1.60£0.10 0.80+0.10 0.45+0.10 0.300.20 0.30%0.20
AS05 1/2W-8 +5% _ +0.15
(0805) 1/3W 150V 300V 500V ° 1Q~10MQ 2.00£0.15 1.25 010 0.55+0.10| 0.40+0.20| 0.40+0.20
AS06 | 0.6W-S +10% 0.15
BW- _ +0.
(1206) 12w 200V 400V 500V +20% 1Q~10MQ [3.10£0.15 1.55_0'10 0.55+0.10| 0.40+0.20| 0.40+0.20
(’1*2%) LS 200v 500V 500V 10~10MQ | 3.10+0.10 2.60+0.20 0.55+0.10 0.50+0.25 0.50:£0.20

www.royalohm.com Compliant



High-Precision Anti-Surge Thick Film Chip Resistors

Performance Specification

Temperature Coefficient

Short Time Overload

Temperature Cycling

Terminal Bending

Single Pulse

PSO07 :

Dieiectric Withstanding Voltage

10~10Q  +200PPM/°C
11Q~10MQ  +100PPM/°C
1Q~10MQ  +100PPM/°C
+5%: +(2.0% + 0.1Q)Max
+1%: +(1.0% + 0.1Q)Max
+5%: +(3.0% + 0.1Q)Max
+1%: #0.5% + 0.1Q)Max

+(1.0% + 0.05Q)Max

+(1.0% + 0.1Q)Max

Humidity (Steady State)
Load Life in Humidity

Load Life

Solderability

Soldering Heat
Insulation Resistance

ROYALOHM

+(3.0% + 0.1Q )Max
+(3.0% + 0.1Q)Max

+5%:
+1%:
+5%:
+1%:

+1.0% + 0
+(3.0% + 0
+1.0% + 0

.1Q)Max
.1Q)Max
.1Q)Max

Min. 95% coverage.
1(1.0% + 0.05Q)Max
Min. 1,000 Mega Ohm

No evidence of flashover, mechanical damage, arcing or insulation breakdown.

Ordering Procedure: Ex.: PS05, 1/3W, +/-5%, 1Q T/R-5000

P S 0 5 w 3 J 0 1 0 J T 5 E
Resistor Size: Resistance Value:
PS03 = 0603 ° E-24 series:
PS05 = 0805 13t digit is "0"
PS06 = 1206 Wattage: 2n & 3" digits are significant
PS07 = 1210 w4 i 1/4W figures of the resistance
< W3 = 1/3W 4" indicates the number of zeros
W2 =1/2W ° E-96 series:
07 = 3/4W-S 15t to 3™ digits are significant
‘ figures of the resistance
To_Iera?ce: 4" digit indicates the number of
[l goros,
+5% J" ~0.1,"K" ~ 0.01, "L" ~ 0.001
«——— Ex. 012J ~1Q2, 226K ~ 2Q26
Features ‘
Packing Type:
° Small size and light weight T = Tape/Reel
« Suitable for both wave and reflow soldering <
* Can withstand one-pulse limiting electric power E fcsk'onogogz:
* Reduction of assembly costs —
Special Feature:
E = Lead (Pb) Free Plating Type/
Dimension RoHS compliant
PS03 PS05 PS06 PS07 one-pulse limiting electric power
L —_ 1000
d | L g i
' z R~
] ] 3 100 e e
W w 3 :
= .| ) B S
1 e =5 pso7
H | S psos
g — [Com— T
] 1 PS03
Qz Q 2 0.000001 0.00001 0.0001 0.001 0.01 0.1 1
Pulse Time (S)
Power Max Max Dielectric 5 Dimension (mm)
Type = Rating = Working | Overload Withstanding Toleor/.:mce ReRS|erance
at 70°C | Voltage Voltage | Voltage ange L W H f f2
(Eggg) 1/4W 50V 100V 300V 1Q2~10MQ |1.60+0.10 0.80%0.10 |0.45+0.10| 0.3040.20  0.3040.20
PS05 - +0.15
(0805) 1/3W 150V 300V 500V +1% 1Q2~10MQ 2.00£0.15 1.25 0.10 0.5540.10 0.40+0.20| 0.40+0.20
PS06 5% +0.15
(1206) 12W 200V 400V 500V 1Q~10MQ 3.10+0.15 1.55 _0'10 0.55+0.10| 0.45£0.20  0.45+0.20
(?2?8) 3/4W-S 200V 500V 500V 1Q~10MQ 3.10+£0.10|2.60+0.20 0.55+0.10| 0.55+0.25|0.50+0.20
Note:

1.) Standard Operating Temp (°C) : -55 -+155
2.) Standard : E-96 series : 1%
E-24 series : 5%

3.) Construction : Same as thick film

www.royalohm.com




ROYALOHM
Anti-Electro Static Discharge Thick Film Chip Resistors

Performance Specification

Temperature Coefficient 10~10Q +200PPM/°C Humidity (Steady State) +5%: +(3.0% + 0.1Q)Max
110~ 10MQ +100PPM/°C +1%: +0.5% + 0.1Q)Max
Short Time Overload +5%: +(2.0% + 0.1Q)Max ESD $(1.0% + 0.05Q)Max
£1%: #1.0% + 0.1Q)Max Load Life +5%: +(3.0% + 0.1Q)Max
Temperature Cycling +5%: +(1.0% + 0.05Q)Max +1%: H(1.0% + 0.1Q)Max
+1%: H0.5% + 0.05Q)Max Solderability Min. 95% coverage.
Terminal Bending £(1.0% + 0.05Q)Max Soldering Heat £(1.0% + 0.05Q)Max

Dieiectric Withstanding Voltage No evidence of flashover, mechanical damage, arcing or insulation breakdown.

Ordering Procedure: Ex.: ES06, 1/4W-S, +/-5%, 1.2Q T/R-5000

E S 0 6 S 4 J 0 1 2 J T 5 E
Resistor Size: Resistance Value:
ES02 = 0402 * E-24 series:
ES03 = 0603 15t digit is "0"
ESO05 = 0805 2" & 3" digits are significant
ES06 = 1206 figures of the resistance
ES07 = 1210 4" indicates the number of zeros
¢ ° E-96 series:
Wattage: 1%t to 3" digits are significant
WG=1/16W, WA=1/10W, W8=1/8W, figures of the resistance
W3=1/3W, SA=1/10W-S, S8=1/8W-S, 4" digit indicates the number of
S4=1/4W-S, §2=1/2W-8 T4, K" ~ 0.01, "L" ~ 0.001
b Ex. 012J ~1Q2, 226K ~ 2026
Tolerance:
F=%1% <
J=%5% Packing Type:
— T = Tape/Reel
Packing Qty:
5=5,000 pcs.

Special Feature:

ESD Limiting Voltage Curve E = Lead (Pb) Free Plating Type/
RoHS compliant

<

ES02 ESD Limiting Voltage Curve ESO03 ESD Limiting Voltage Curve
12 p— — 12 —HB p—
1 n
=10 _ 10
g 9 < 9
L 8 L 8
£ 7 s 7
£ N E
S 6 & S 6
g 5 ™ g s N,
E : Z 4
= S 3 =
g 2 == . g2 o
1 = 1
0 0
1 10 100 1000 10000 100000 1000000 10000000 1 10 100 1000 10000 100000 1000000 10000000
Resistance (E) Resistance (E)
ES05 ESD Limiting Voltage Curve . ES06 ESD Limiting Voltage Curve
12 — — — —
1 s
10 S
N v
g9 N g
g 8 2 10
5! £ s
. N E
2 s =1
E A N 2 =
a3 — 2
a ~
a 2 4
1
o 1 10 100 1000 10000 100000 1000000 10000000
1 10 100 1000 10000 100000 1000000 10000000 Resistance (E)
Resistance (E)
ESO7 ESD Limiting Voltage Curve
20 —HBM —MM
s
L Sy
g1
2 12 N
> . . .
£ 10 By N Note: HBM:100PF 1K5 1Cycle, MM:200PF OE 1Cycle
] N
3

1 10 100 1000 10000 100000 1000000 10000000
Resistance (E)
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ROYALOHM

Anti-Electro Static Discharge Thick Film Chip Resistors

Features

* Anti-Electro Static Discharge
* High Voltage

« Suitable for reflow & wave soldering.

* Application Medical Devices, Industrial Controls, AV adapter, Flash lamp of
camera, Automotive Industry, Outdoor Equipments

Dimension

Marking
d L G2 coating
0 G1 coating
| —
o Termination (Outer) Sn
I:l I H Resisti | ! ﬁ Termlinatlion (Middle) Ni Barrier
| | esistive elemen Termination (Inner) Ag
£2 2 High purity Alumina substrate
Max Working Max Overload | ,Di€lectric Operating
Type Withstanding T t
Voltage Voltage Voltage emperature
ES02 50V 100V 100V
ES03 200V 400V 300V
ES05 400V 800V 500V -55 ~ +155°C
ES06 500V 1,000V 500V
ES07 800V 1,500V 500V
o Resistance Range
Type Power (70 C) L (mm) w (mm) H (mm) f'] (mm) 132 (mm) 1°/o(E96), 5%(E24)
ES02 1/16W 1.00+0.10 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
ESO03 1/16W 1.60£0.10 0.80+0.10 0.45+0.10 0.30+0.20 0.30+0.20
1/10W-S T R e Y R
1/10W +0.15
ES05 1/8W-S 2.00+£0.15 |1.25 010 0.5540.10 0.40+0.20 0.40£0.20 1Q ~10MQ
1/8W +0.15
ES06 1/4W-S 3.10+0.15 | 1.55 -0.10 0.55+0.10 0.45+0.20 0.45+0.20
1/3W
ES07 1/2W-S 3.10+0.10 2.60+0.20 0.55+0.10 0.50+0.25 0.50+0.20

Derating Curve

-55°C

70°C

g

N

155°C

®
S

'S
=)

Percent Rated Load (%)
-y
S

)
=]

ol : :
-60 -40 220 0 20 40 60 80 100 120 140 160 180

Ambient Temperature (°C)
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Wide Terminal Thick Film Chip Resistors

Features

» High Power in standard size

+ Suitable for both wave and reflow soldering

* Application: AV adapters, LCD back light,
camera strobe, etc.

2. Resistive element

ROYALOHM

3. Termination (Inner) Ag
4. Termination (Middle) Ni
5. Termination (Outer) Sn
6. High Purity Alumina substrate

%<

e

Tyoe | Rating Working Overload Witstanding T°'e£/a”°e ReF’::tagce
at70°C Voltage Voltage Voltage ° "9 L w H f 2
0, ~
0508 1/3W 150V 300V 500V f;,;: 183 B 1mg 1.20+0.10 | 2.00+0.10 | 0.55+0.10 | 0.20+0.10 | 0.30+0.20
o -
0612 12W 200V 400V 500V f;é’ 110522 11|\'>|Aé2 1.60+0.15 | 3.20+0.15| 0.55+0.10 | 0.30+0.20 | 0.45+0.20
it 0 -~
+1% 10Q ~ 1MQ
1020 1w 200V | 400V 500V T 10 - 1Mo | 250£015 | 5.00:0.15 055:0.10 040020 ' 0.60:0.20
0 P
1218 1w 200V 400V 500V f;oﬁ ggl N 1”?) 3.10£0.10 | 4.60+£0.15 | 0.55£0.10 | 0.45+0.20 | 0.40+0.20
o ~
1225 | 1SW | 200V | 400v 500V | oo 18- 3104015 6254015 055:0.10 045:020 065:020
Note: Wide Terminal Part No. System on Page 3.
Marking on the Resistor Body
 All case sizes except 0201 and 0402
+5% Tolerance: 10Q ~ 10MQ = 3 digit marking
1% & 2™ digits are significant figures of the resistance
3" digit indicates number of zeros
1Q ~ 9.9Q = 3 digit marking, “R” represents decimal point
+1%, 5% Tolerance: <1Q = 3 digit marking, “R” represents decimal point
5% +5% +1%, +5%
10Q2 ~ 10MQ 1Q ~9.9Q 0.1Q ~ 0.99Q
154 =150000Q2 =150KQ 4R7 = 4.7Q R360 = 0.36Q2

j 154 | | =7 |

* All case sizes except 0201, 0402 and 0603
+1% Tolerance: 10Q ~ 10MQ = 4 digit marking
1% & 3" digits are significant figures of the resistance
4" digit indicates number of zeros
1Q ~ 9.9Q = 3 digit marking, “R” represents decimal point

+1% 1%
10Q2 ~ 10MQ 1Q ~9.9Q
2432 =24300Q =24K3Q 3R30 = 3.30Q

E= Jsrof

www.royalohm.com
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Thick Film Chip Resistors

- 0603 +1% E96 series has 3 digit marking. Use the Multiplier code & Standard E96 series Resistance Value Code.

Resistance value not in the multiplier table use 0603 1% E24 series marking below.

8.87KQ =887 x 10'Q = 92B 13.3Q =133 x 10"'Q =13X

E1 | 1ax |

ROYALOHM

Code A B C D E F G H X Y Z
Multiplier 10° 10 102 103 104 108 108 107 107 10?2 10°

QValue Code QValue Code QValue Code QValue Code QValue Code
100 01 162 21 261 41 422 61 681 81
102 02 165 22 267 42 432 62 698 82
105 03 169 23 274 43 442 63 715 83
107 04 174 24 280 44 453 64 732 84
110 05 178 25 287 45 464 65 750 85
113 06 182 26 294 46 475 66 768 86
115 07 187 27 301 47 487 67 787 87
118 08 191 28 309 48 499 68 806 88
121 09 196 29 316 49 511 69 825 89
124 10 200 30 324 50 523 70 845 90
127 11 205 31 332 51 536 71 866 91
130 12 210 32 340 52 549 72 887 92
133 13 215 33 348 53 562 73 909 93
137 14 221 34 357 54 576 74 931 94
140 15 226 35 365 55 590 75 953 95
143 16 232 36 374 56 604 76 976 96
147 17 237 37 383 57 619 77
150 18 243 38 392 58 634 78
154 19 249 39 402 59 649 79
158 20 255 40 412 60 665 80

» 0603 +1% E24 series has 3 digit marking
1% & 2™ digits are significant figures of the resistance
3" digit indicates number of zeros
underline below the digits = £1%

152 = 1500 = 1.5KQ 390 = 39Q

j 152 | Ea

Note: Resistance value in both E96 and E24 series shall follow E96 marking.

www.royalohm.com




ROYALOHM

High Voltage Thick Film Chip Resistors

Performance Specification

Temperature Coefficient +200PPM/°C Humidity (Steady State) +(3.0% + 0.1Q)Max
Short Time Overload +(2.0% + 0.1Q)Max Load Life in Humidity +(3.0% + 0.1Q)Max
Terminal Bending +(1.0% + 0.05Q)Max Load Life #3.0% + 0.1Q)Max
Solderability Min. 95% coverage. Temperature Cycling 15%: £(1.0% + 0.05Q)Max
Insulation Resistance Min. 1,000 Mega Ohm #1%: £(0.5% + 0.05Q)Max

Dielectric Withstanding Voltage No evidence of flashover, mechanical damage, arcing or insulation breakdown.

Ordering Procedure: Ex.: HV06, 1/4W-S, +/-5%, 100K T/R-5000

H Vv 0 6 S 4 J 0 1 0 4 T 5 E

Resistor Size: Resistance Value:
HVO03 = 0603 HVO05 = 0805 ° E-24 series:
HV06 = 1206 HV07 = 1210 1stdigit is “0”
HV10 = 2010 HV12 = 2512 2n & 3 digits are significant
< figures of the resistance
Wattage: 4t indicates the number of zeros
Normal size: WG=1/16W, WA=1/10W, W8=1/8W, * E-96 series:
W2=1/2W, 1W=1W 1stto 3 digits are significant
Small Size: SA=1/10W-S, S8=1/8W-S, S4=1/4W-S figures of the resistance
07 = 3/4W-S, S3=1/3W-S 4t digit indicates the number of
Extra Small Size: U2=1/2W-SS Zeros.
h Tolerance: “J”~0.1, “"K” ~ 0.01, “L” ~ 0.001
F=+1% Ex. 012J ~ 102, 226K ~ 2026
J = 5% « :
7 | Packing Type:
Features T = Tape/Reel
« High maximum working voltage limits Packing Qty:
- Suitable for both wave and reflow soldering 4 =4,000pes. 5= 5,000 pes.
+ Application: AV adapters, LCD back light, Camera strobe Special Feature:
. . E = Lead (Pb) Free Plating Type/
Dimension _ RoHS compliant
L Marking
% | % | L G2 ooatfng
‘—'l | I = G1 coating
y . w
i I Termination (Outer) Sn
H | ] m o Termination (Middle) Ni Barrier
- TH Resistive element Termination (Inner) Ag
| 2 | R2 High purity Alumina substrate ﬁ
Power | Max Max | Dielectric ; Dimension (mm)
Type | Rating | Working | Overload | Withstanding Toleg/a nee Reslastagce
at70°C Voltage Voltage = Voltage ° ng L W H 0 {2
HVO3 | 1/16W, +1% | 36KQ ~ 10MQ +0.15
(0603) | 110W-S 200V 400V 300V 5% 36KQ ~ 10MQ 1.60+0.10 | 0.80 010 045+£0.10 | 0.30+£0.20 | 0.30+0.20
HVO5 | 1/10W, +1% | 100KQ ~ 10MQ +0.15
(0805) = 1/8W-S 400V 800V 500V +5% 100KQ ~ 10MQ 2.00£0.15 | 1.25 010 0.55+0.10 | 0.40+0.20 | 0.40+0.20
HVO6 | 1/8W, +1% | 100KQ ~ 10MQ +0.15
(1206) = 1/AW-S 500V 1000V 500V +5% 100KQ ~ 10MQ 3.10+£0.15 | 1.55 010 0.55£0.10 | 045+0.20 | 0.45+0.20
HVO07 | 1/3W-S, +1% 50KQ ~ 10MQ
(1210) | 1/2W-SS 800V 1500V 500V 5% 50K — 10MO 3.10+0.10 | 2.60+£0.15 | 0.55+0.10 | 0.50+0.25 | 0.50+0.20
HV10 172W, +1% 50KQ ~ 10MQ
(2010) | 3/4W-S 2000V | 3000V 500V 5% 50K ~ 10MQ 5.00£0.10 | 2.50+0.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20
Hvi2 1w 3000V | 4000V 500V 1% 39KQ ~10MQ 6.35£0.10 | 3.204£0.15 | 0.55+0.10 | 0.60+£0.25 | 0.50+0.20
(2512) +5% 39KQ ~ 10MQ
X 0 -~
Note:

1.) Standard Operating Temp (°C): -55 -+155
2.) Standard : E-96 series : 1%
E-24 series : 5%

www.royalohm.com Compliant



High Power Thick Film Chip Resistors

Performance Specification

Temperature Coefficient

Short Time Overload
Terminal Bending
Soldering Heat
Solderability

Humidity (Steady State)
Load Life in Humidity
Load Life

Temperature Cycling

Insulation Resistance

Dieiectric Withstanding Voltage

HPO2 :

10 ~10Q

11Q ~100Q
>100Q

HP0O3~HP12: 1Q~10Q
11Q ~10MQ
+5%: #(2.0% + 0.1Q)Max
+1%: #1.0% + 0.1Q)Max
£(1.0% + 0.05Q)Max
+(1.0% + 0.05Q)Max

Min. 95% coverage.

+5%: +(3.0% + 0.1Q)Max
+1%: %0.5% + 0.1Q)Max
+5%: #(3.0% + 0.1Q)Max
+1%: #1.0% + 0.1Q)Max
+5%: #(3.0% + 0.1Q)Max
+1%: #1.0% + 0.1Q)Max
+5%: #(1.0% + 0.05Q)Max
+1%: +0.5% + 0.05Q )Max
Min. 1,000 Mega Ohm

No evidence of flashover, mechanical damage, arcing or insulation
breakdown.

Ordering Procedure: Ex.: HP05, 1/3W, +/-5%, 1€2 T/R-5000

+400PPM/°C

+200PPM/°C
+£100PPM/°C
<+200PPM/°C

<+100PPM/°C

ROYALOHM

H P 0 5 W 3 J 0 1 0 J T 5 E
Resistor Size: Wattage: Resistance Value:
HPO02 = 0402 WA = 1/10W *  E-24 series:
HP03 = 0603 W5 = 1/5W 1%t digit is "0"
HPO5 = 0805 W3 = 1/3W 2™ & 3" digits are significant
HP06 = 1206 W2 =1/2wW figures of the resistance
HPO7 = 1210 1W =1W 4" indicates the number of zeros
HP10 = 2010 WJ =1.5W ° E-96 series:
HP12 = 2512 2W=2W 15t to 3 digits are significant
< 34 = 3/4W figures of the resistance
« 4" digit indicates the number of
zeros.
"J" ~0.1,"K" ~ 0.01, "L" ~ 0.001
Ex. 012J ~1Q2, 226K ~ 2026
Tolerance: )
F=+1% Packing Type:
J=+5% T = Tape/Reel
I <
Packing Qty:
4 =4,000 pcs. 5=5,000 pcs.
C =10,000 pcs. E=15,000 pcs.

<
<

www.royalohm.com

Special Feature:
E = Lead (Pb) Free Plating Type/
RoHS compliant
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High Power Thick Film Chip Resistors

Features

* High power in standard size
* Suitable for both wave and reflow soldering
* Application: AV adapters, LCD back light, Camera strobe

ROYALOHM

Dimension
L Marking
Y Y L G2 coating
i I .| G1 coating
7 i A ~
1 —
i | | - Termination (Outer) Sn
H Termination (Middle) Ni Barrier
_l | m IH Resistive element ﬁ Termination (Inner) Ag
t2 t2 High purity Alumina substrate
Power | Max Max | Dielectric : Dimension (mm)
Type Rating |Working Overload Withstanding T,ZI Res;sr:ar;ce
at 70°C | Voltage |Voltage Voltage 9 L W H b f2
HP02 1% 1Q~10MQ . " " " "
(0402) 1/10W 50V 100V 100V 159 10~10MQ 1.00+£0.10 | 0.50+0.05 | 0.35+0.05 | 0.20+0.10 | 0.25+0.10
HPO3 1% 1Q0~10MQ +0.15
(0603) 1/5W 50V 100V 300V +5% 1Q~10MQ 1.60£0.10 | 0.8 010 0.45+0.10 | 0.30£0.20 | 0.30+0.20
HP05 +1% 1Q~10MQ +0.15
(ogos) | 1BW 150V 300V 500V | g, | Q~10MQ 2004015125 ' 1 056:0.10 0401020 0.40:020
1% 1Q~10MQ +0.15
('?582) V2W- 200V 400V 800V | 15%  qa-fomMQ  310¥015155 ' 0555010 0.45:0.20 0.45:0.20
HPO7 1% 1Q~10MQ +0.15
(1210) 3/4W 200V 500V 500V +5% 1Q0~10MQ 3.10+0.10| 2.60 010 0.55+0.10 | 0.504£0.20 | 0.50+0.20
HP10 1% 1Q~10MQ
(2010) 1w 200V | 500V 500V +5% 10~10MQ 5.00+0.10 | 2.50+0.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20
HP12 1% 1Q~10MQ " " \ " "
(2512) 2w 250V 500V 500V +59% 10~10MQ 6.35+0.10 | 3.20+0.15 | 0.55+0.10 | 0.60+0.25 | 1.80+0.25
Note:

1.) Standard Operating Temp (°C): -55 -+155 2.) Standard : E-96 series : 1% & E-24 series : 5%
2.)HP12 1Q ~10M Q Low TCR available case by case on basis.
3.) HP low resistance range : 0.1Q ~ 1Q available,

TCR for HP03, HPO5 at +/-200ppm°C, HP06 ~HP12 at +/-100ppm°C,

Electrical performance same as above.

www.royalohm.com




Trimmable Thick Film Chip Resistors

Performance Specification

Temperature Coefficient

Short Time Overload
Terminal Bending
Soldering Heat

Insulation Resistance
Solderability
Temperature Cycling
Load Life in Humidity
Load Life

Dieiectric Withstanding Voltage

TRO3 : 1Q~10Q
11Q ~1MQ

+400PPM/°C
+200PPM/°C

1(2.0% + 0.1Q)Max
+(1.0% + 0.05Q)Max
1(1.0% + 0.05Q)Max
Min. 1,000 Mega Ohm
Min. 95% coverage.
+(1.0% + 0.05Q)Max
+(3.0% + 0.1Q )Max
+(3.0% + 0.1Q)Max

Ordering Procedure: Ex.: TR06, 1/8W, +/-20%, 150KQ T/R-5000

TRO5, TRO6 :

ROYALOHM

+200PPM/°C

No evidence of flashover, mechanical damage, arcing or insulation breakdown.

T R 0 6 W 8 M 0 1 5 4 T 5 E
Resistor Size: Wattage: Resistance Value:
TRO3 = 0603 w8 = 1/8W ° E-12 series:
TRO5 = 0805 WA = 1/10W 1%t digit is "0"
TRO6 = 1206 S8 = 1/8 W-S 2" & 3" digits are significant
« S4 = 1/4W-S figures of the resistance
« 4" indicates the number of zeros
Tolerance: "J" ~0.1
R=0~30% Q=0~20% Ex. 012J ~1Q2
P =-30~0% N =-20~0% <
K=%£10% M=220% . )
S=-10 0% T=0~10% Packing Type:
J=15% T = Tape/Reel

Features )

« Stable replacement of variable resistor for adjusting circuit
(Laser trimming machine is required in client end)
* Superior heat & humidity withstanding performance

<

Packing Qty:
5=5,000 pcs.

Special Feature:
E = Lead (Pb) Free Plating Type/
RoHS compliant

Dimension «
L
[ i & | L Resistive element ‘
W E]:_I w Termination (Inner) Ag \ / / . )
. > > Protective coating
t | | Termination (Middle) Ni——— S
H | : High purity alumina substrate
|<T—| |<QT—| iH Termination (Outer) Sn _—
Power = Max Max ; Dimension (mm)
Type | Rating | Working Overload T0|e°r/ance Relslstance
at 70°C Voltage Voltage ° ange L w H b f2
R : 0~30%
0609 | tioms TV 15V Qlo a0, 1.60£0.10 0.8040.10 0.450.10  0.30£0.20  0.30:0.20
T:0~10%
S:-10~0% +0.15
(35855) aore 150V 300V | N:-20-0% 1Q-1MQ | 2.0040.15 1.25 0.55:0.10  0.40£0.20  0.40+0.20
P :-30~0% -0.10
J: 5% +0.15
TRO6 | 1/8W, K:+10% '
200V 400V 3.10+0.15 /1.55 0.5540.10 | 0.45+0.20 | 0.45+0.20
(1206) | 1/4W-S M :£20% 010
Note:

1.) Standard Operating Temp (°C) : -55 -+155
2.) Standard : E-12 Series

www.royalohm.com



Anti-Sulfurized Thick Film Chip Resistors

Performance Specification

Test Item

Temperature Coefficient

Short Time Overload

Terminal Bending
Solderability
Soldering Heat
Moisture Resistance

Biased Humidity

Dieiectric Withstanding Voltage

Temperature Cycling

Load Life

Anti-Sulfurized test

Test Methods

Measure between: -55 °C~+125 °C

2.5 x rated voltage or Max. Overtoad Voltage
whichever is lower for 5 seconds, then check
the resistance.

Duration: 60s + 5s, then check the resistance.
245+3°C, 2~3s
260+£5°C, 10 £1s

25°C~65°C, 90 ~ 100%RH, 2.5H, 65 °C

90 ~ 100%RH, 3H, 65 °C ~25°C, 80 ~ 100%RH,
2.5H, 10 cycles, Measurement at 24 hours after
test conclusion.

MIL-STD-202 Method 106

10% rated power, 85 °C/85%RH, 1000H,
Measurement at 24 hours after test conclusion.
MIL-STD-202 Method 103

Resistor shall be clamped in the trough of 90
metallic V-block and shall be tested at AC potential
respectively specified in the given list of each
product type for 60 ~ 70s.

-55 + 3 °C 30min ~ normal temperature

10min-15min ~155+2 °C 30min ~ normaltemperature
10min-15min 100 cycles, Measurement at 24 hours
after test conclusion.

JESD22 Method JA-104

125 °C, at RCWV or Max. Working Voltage whichever
less, 1,000 hours(1.5 hours "ON", 0.5 hours "OFF")
Measurement at 24 + 2 hours after test conclusion.
MIL-STD-202 Method 108

H2S 1000ppm, 60°C = 2°C, 70% RH, 720H

Ordering Procedure: Ex.: NS06 1/8W, 5%,1.2Q , T/R5000

ROYALOHM

Determine Specifiction

10 <R<10Q :+400PPM/°C
10Q <R<100Q :+200PPM/°C
100Q < R<10MQ : +100PPM/°C

+1%: +(1.0% + 0.1Q )Max
+5%: + (2.0% + 0.1Q )Max

*(1.0% + 0.05Q)Max
95% coverage Min

+(1.0% + 0.05Q)Max

#1% : #(1.0% + 0.1 Q)Max
5% : £(3.0% + 0.1Q)Max

1% : #1.0% + 0.1 Q)Max
5% : £(3.0% + 0.1Q)Max

No evidence of flashover,
mechanical damage, arcing or
insulation breakdown.

#1% : #(1.0% + 0.1 Q)Max
5% : £(1.0% + 0.1Q)Max

1% : %1.0% + 0.1 Q)Max
+5% : £(3.0% + 0.1Q)Max

+(0.5% + 0.1Q)Max

N S 0 6 w 8 J 0 1 2 J T 5 E
Rgs;i),sm(;;)ig,ze: Resistance Value:
N = . e
NSO5 = 0805 '15;2; Sltelr;eso
NS06 = 1206 Janis o .
_ 2" & 3" digits are significant
NS07 = 1210 ) )
. figures of the resistance
- 4" indicates the number of zeros
° E-96 series:
st rd 101 1 i
Watiage oot re st
WG=1/16W, WA=1/10W, W8=1/8W, W4=1/4W 4" digit indicates the number of
SA=1/10W-S, S8=1/8W-S, S4=1/4W-S, S3=1/3W-S zeros.
Tolerance: Packing Type:
T = Tape/Reel
F= 1% <
J= 5% Packing Qty:
5=5,000 pcs.
Special Feature:
E = Lead Free (standard)

www.royalohm.com
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Anti-Sulfurized Thick Film Chip Resistors

Features

* Anti-Sulfurized
* Suitable for reflow & wave soldering.
 Application, power
* The relevant provisions of the AEC-Q200.

ROYALOHM

Dimension
L Marking
Y L b | L G2 coating
| e I G1 coating
W Q
|~ | —
V= Termination (Outer) Sn
H | [— | Termination (Middle) Ni Barrier
| | | X Resistive element Termination (Inner) Ag
{2 {2 Hi i )
gh purity Alumina substrate
Type Max Working | Max Overload Dielectri Resistance Rate Current Max Current, Operating
Voltage Voltage I€leclriC  value of Jumper  of Jumper | of Jumper  Temperature
NS03 75V 150V 300V <50mQ 1A 2A
150V 300V 500V <50mQ
NS05 2A 5A 55 - +155°C
NS06 200V 400V 500V <50mQ 2A 10A
NS07 200V 500V 500V <50mQ 2A 10A
Type Power (70°C) L(mm) | W(mm) H {1 (mm) | f2(mm) |Resistance Range
yp (mm) 1%(E96), 5%(E24)
NS03 1/16W 160:0.10 | 0.800.10 0454010 = 0.30#0.20 = 0.30#0.20
(1110W-S) . : : . . : : . . .
NS05 1/10W 200:0.15 125 012 | 0554010 = 0404020 & 0.40+0.20
(1/8W-S) -0.10 1%, 5%: 1Q ~10M
1/8W +0.15 0Q
NS06 (1/4W-S) 3.10£0.15 | 1.55 2010 0.55+0.10 0.45+0.20 0.4510.20
NSO07 174w 3.10£0.10 2.60+0.20 0.5540.10 0.5010.25 0.50+0.20
(1/3W-S) 10=0. O0=0. 9920, 020, 00,
Derating CU rve NS03 NS05 NS06 NSO7 one-pulse limiting power
. 55C 70°C 155°C o0
100 T H
B o s RSN
3 oof 8 =
€ 4op ‘ e = N
5 ool : g . SualimEsy S
kS 22 ; : N & = %ﬁéi NS07
-60 40 20 0 20 40 60 80 100 120 140 160 180 SO neo
Ambient Temperature (°C) 1 NS03
0.000001 0.00001 0.0001 0.001 0.01 0.1 1
Pulse time(s)

16
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AEC-Q200 Version Chip Resistor

Performance Specification

Test ltem

Temperature Coefficient

Short Time Overload

Terminal Bending
Solderability
Soldering Heat
Moisture Resistance

Biased Humidity

Dieiectric Withstanding Voltage

Temperature Cycling

Load Life

Anti-Sulfurized test

Test Methods

Measure between: -55 °C~+125 °C

2.5 x rated voltage or Max. Overtoad Voltage
whichever is lower for 5 seconds, then check
the resistance.

Duration: 60s + 5s, then check the resistance.
245+3°C, 2~3s
260+5°C, 10 +1s

25°C~65°C, 90 ~ 100%RH, 2.5H, 65 °C

90 ~ 100%RH, 3H, 65 °C ~25 °C, 80 ~ 100%RH,
2.5H, 10 cycles, Measurement at 24 hours after
test conclusion.

MIL-STD-202 Method 106

10% rated power, 85 °C/85%RH, 1000H,
Measurement at 24 hours after test conclusion.
MIL-STD-202 Method 103

Resistor shall be clamped in the trough of 90
metallic V-block and shall be tested at AC potential
respectively specified in the given list of each
product type for 60 ~ 70s.

-55 + 3 °C 30min ~ normal temperature

10min-15min ~155+2 °C 30min ~ normaltemperature
10min-15min 100 cycles, Measurement at 24 hours
after test conclusion.

JESD22 Method JA-104

125 °C, at RCWV or Max. Working Voltage whichever
less, 1,000 hours(1.5 hours "ON", 0.5 hours "OFF")
Measurement at 24+ 2 hours after test conclusion.
MIL-STD-202 Method 108

HaS 3~5ppm, 50°C £2°C,91% ~93%RH, 1000H

ROYALOHM

Determine Specifiction

10 <R<10Q :+400PPM/°C
11Q <R<100Q :+200PPM/°C
100Q < R<10MQ : +100PPM/°C

+1%: +(1.0% + 0.1Q )Max
+5%: +(2.0% + 0.1Q)Max

1(1.0% + 0.05Q)Max
95% coverage Min
+(1.0% + 0.05Q)Max

1% : #(1.0% + 0.1 Q)Max
5% : £(3.0% + 0.1Q)Max

+1% :
+5% :

*1.0% + 0.1 Q)Max
*(3.0% + 0.1Q)Max

No evidence of flashover,
mechanical damage, arcing or
insulation breakdown.

#1% : #1.0% + 0.1 Q)Max
5% : #(1.0% + 0.1Q)Max

+1% :
+5%

+1.0% + 0.1 Q)Max
1 £(3.0% + 0.1Q)Max

+5% : £(5.0% + 0.1Q)Max

1% : £(1.0% + 0.1 Q)Max
Ordering Procedure: Ex.: HQ06, 1/4W-S, 5%,1.2Q , T/R5000
H Q 0 6 S 4 J 0 1 2 J T 5 E
Resistor Size: Resistance Value:
HQO02 = 0402, HQO03 = 0603, *  E-24 series:
HQO05 = 0805, HQO6 = 1206, 1t digit is "0"
HQO7 - 1210, HQ10 = 2012, 2M & 3" digits are significant
HQ12 = 2512 figures of the resistance
- 4" indicates the number of zeros
* E-96 series:
st rd Hiqi H ifi
Wattage: 1 to 3" digits ar(.e significant
figures of the resistance
WG=1/16W, WA=1/10W, W8=1/8W, 4" digit indicates the number of
W4=1/4W, W2=1/2W, zeros
SA=1/10W-S, S8=1/8W-S, S4=1/4W-S, < :
S3=1/3W-S, 07=3/4W-S Packing Type:
“ T = Tape/Reel
Tolerance: “ P
F=11% Packing Qty:
G=t2% 4 =4,000 pcs. 5=5,000 pcs.
J=+5% C =10,000 pcs. E =15,000 pcs.
- «
Special Feature:
E = Lead Free (standard)

www.royalohm.com
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AEC-Q200 Version Chip Resistor

Features

* The relevant provisions of the AEC-Q200.
¢ Suitable for reflow & wave soldering.
* Application car.

ROYALOHM

Dimension
L Marking
% h | L G2 coat?ng
‘—’l | I . G1 coating
y :] W Q
- o~ Termination (Outer) Sn
[ ] Termination (Middle) Ni Barrier
H L TH Resistive element Termination (Inner) Ag
1 o s
High purity Alumina substrate
Type Max Working = Max Overload Dielectri Resistance Rate Current | Max Current Operating
Voltage Voltage Ielecric ' value of Jumper | of Jumper | of Jumper | Temperature
HQO02 50V 100V 100V <50mQ 1A 2A
HQO3 50V 100V 100V <50mQ 1A 2A
HQO05 150V 300V 300V <50mQ 2A 5A
HQO6 200V 400V 400V <50mQ 2A 10A -55 ~ +155°C
HQO7 200V 500V 500V <50mQ 2A 10A
HQ10 200V 500V 500V <50mQ 2A 10A
HQ12 200V 500V 500V <50mQ 2A 10A
0 Resistance Range
Type | Power (70°C) L (mm) W (mm) H (mm) £1 (mm) £2 (mm) 1%(E96), 5%(E24)
HQO02 1/16W 1.00+0.10 0.50+0.05 0.35+0.05 0.2010.10 0.25+0.10
1/16W " " " "
HQO03 (1/10W-S) 1.60+0.10 0.80+0.10 0.4510.10 0.30%0.20 0.30+0.20
HQO05 110w 2.00+0.15 | 1.25 *0.15 0.5540.10 0.40+0.20 0.40+0.20
(1/8W-S) Rt 42010 | T AU AV
1/8W +0.15
HQO06 (1/4W-S) 3.10+0.15 | 1.55 ;o = 055%0.10 | 0.4540.20 0.45+0.20 1Q ~10M
HQO7 14w 3.10+0.10 2.60+0.20 0.5510.10 0.50140.25 0.50+0.20
(1/3W-8) .1010. .6010. .5510. .5010. .5010.
12W
HQ10 (3/4W-S) 5.00+0.10 2.50+0.20 0.5540.10 0.6010.25 0.50+0.20
HQ12 1w 6.35+0.10 3.20+0.20 0.55+0.10 0.60+0.25 1.80+0.20
Derating Curve
. -55°C 70°C 155°C
§100 ; :\ T
g sop :
B o0
£ aopi :
8 20p :
2l N\

oL .
-60 -40 -20 0 20 40 60 80 100 120 140 160 180

Ambient Temperature (°C)
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ROYALOHM
Common Quality Anti-Sulfurized Chip Resistor (AEC-Q200)

Performance Specification

Test Methods

Test Item

Determine Specifiction

Temperature Coefficient Measure between: -55 °C~+125 °C 0.1Q ~ 0.99Q +800PPM/°C
10 ~10Q +400PPM/°C
11Q ~ 100Q +200PPM/°C
>100Q +100PPM/°C

Short Time Overload

Terminal Bending
Solderability
Soldering Heat
Moisture Resistance

Biased Humidity

Dieiectric Withstanding Voltage

Temperature Cycling

Load Life

Anti-Sulfurized test

2.5 x rated voltage or Max. Overtoad Voltage
whichever is lower for 5 seconds, then check
the resistance.

Duration: 60s + 5s, then check the resistance.
245+3°C, 2~3s
2605°C, 10 £1s

25°C~65°C, 90 ~ 100%RH, 2.5H, 65 °C

90 ~ 100%RH, 3H, 65°C ~25°C, 80 ~ 100%RH,
2.5H, 10 cycles, Measurement at 24 hours after
test conclusion.

MIL-STD-202 Method 106

10% rated power, 85 °C/85%RH, 1000H,
Measurement at 24 hours after test conclusion.
MIL-STD-202 Method 103

Resistor shall be clamped in the trough of 90
metallic V-block and shall be tested at AC potential
respectively specified in the given list of each
product type for 60 ~ 70s.

-55 + 3 °C 30min ~ normal temperature

10min-15min ~155+2 °C 30min ~ normaltemperature
10min-15min 100 cycles, Measurement at 24 hours
after test conclusion.

JESD22 Method JA-104

125 °C, at 35% rated power,

Measurement at 24+ 2 hours after test conclusion.
MIL-STD-202 Method 108

H2S 3~5ppm, 50°C £2°C,91% ~93%RH, 1000H

+1%: +(1.0% + 0.1Q )Max
1+5%: + (2.0% + 0.1Q)Max

*(1.0% + 0.05Q)Max
95% coverage Min

+(1.0% + 0.05Q)Max

+1% : +(0.5% + 0.1 Q)Max
+5% : +(3.0% + 0.1Q)Max

1% : #1.0% + 0.1 Q)Max
5% : £(3.0% + 0.1Q)Max

No evidence of flashover,
mechanical damage, arcing or
insulation breakdown.

1% : %(0.5% + 0.1 Q)Max
5% : #(1.0% + 0.1Q)Max

#1% : #1.0% + 0.1 Q)Max
5% : £(3.0% + 0.1Q)Max

5% : £(5.0% + 0.1Q)Max
#1% : #(1.0% + 0.1 Q)Max

Ordering Procedure: Ex.: CQO06, 1/4W-S, +/-5%,10Q T/R5000

www.royalohm.com

C Q o0 6 S 4 J 0 10 0 T 5 E
Resistor Size: Resistance Value:
CQO02 = 0402, CQO3 = 0603, ° E-24 series:
CQO05 = 0805, CQO6 = 1206, 1° digit is "0"
CQO07 = 1210, CQ10 = 2010, 2" & 3 digits are significant
CQ12 =2512 figures of the resistance
< 4" indicates the number of zeros
Wattage: +  E-96 series:
Normal size: WH=1/32W, WM=1/20W, WG=1/16W, 15t to 3™ digits are significant
WA=1/10W, W8=1/8W, W4=1/4W, figures of the resistance
W2=1/2W, 1W=1W 4™ digit indicates the number of
Small size: SA=1/10W-S, S8=1/8W-S, S4=1/4W-S, Zeros.
S3=1/3W-S, 07=3/4W-S, U2=1/2W-SS "J" ~0.1, "K" ~ 0.01, "L" ~ 0.001
Applicable for Wide Terminal only: WJ=1.5W, 2W, 3W * Jumper : use "0" for 15 to 4"
« . digits
Tolerance: -
D=+0.5% Packing Type:
F=%1% T = Tape/Reel
G=%2% "~ Packing Qty:
J=%5% 1=1,000 pcs. 2=2,000 pcs.
— 4 =4,000 pcs. 5=5,000 pcs.
A =500 pcs. C = 10,000 pcs.
D = 20,000 pcs. E =15,000 pcs.
Special Feature:
E = Lead (Pb) Free Plating Type/
RoHS compliant

| iy
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ROYALOHM

Common Quality Anti-Sulfurized Chip Resistor (AEC-Q200)

Features

=

- Small size and light weight = ~= &y ~= .=
* Suitable for both d refl Ideri = =
uitable for both wave and reflow soldering oy =
- Reduction of bly cost 2 m =g
eduction of assembly costs |
* Automotive application with Anti Sulfurized Performance
* The relevant provisions of AEC-Q200
Dimension
L Marking
(3 I3 G2 coating
G1 coating
y W Q
>~ Termination (Outer) Sn
H L | [Cm— T Termination (Middle) Ni Barrier
| | =1 Resistive element Termination (Inner) Ag
f2 t2 High purity Alumina substrate
Power Max Max | Dielectric ; Dimension (mm)
Type Rating | Working = Overload ' Withstanding Toleor/ance Resgsr:ar;ce
at70°C | Voltage Voltage = Voltage 2 g L w H b l2
1A 2A Jumper <50mQ
CQO2 |4 yqyy 1%  10Q~1MQ 4 4440 10 0.50+0.05 0.35+0.050.2040.10  0.25+0.10
(0402) 50V 100V 100V 2% | 1Q~10MQ
5% | 1Q~10MQ
1A 2A Jumper <50mQ
CQo03 1/10W-S +1% 10Q ~1MQ +0.15
ks 1.60+0.10/ 0.80 0.45£0.10 0.30+0.20| 0.30£0.20
(0603) 116W 50V 100V 100V 2%  1Q~10MQ -0.10
5% | 1Q~10MQ
2A 5A Jumper <50mQ
- +
Soom 11//81\6va? 1% | 10Q~1MQ  200+0.15 125712 0.55:0.10 0.4040.20 0.40+0.20
(0805) 150V 300V 300V 2% | 1Q~10MQ -0.10
5% | 1Q~10MQ
2A 10A Jumper <50mQ
CQ06 | 1/4W-S £1% | 10Q~1MQ +0.15
1 3.10£0.15 1.55 0.55£0.10| 0.45+0.20 0.45%0.20
(1206) 1/8W 200V 400V 400V 2% | 1Q~10MQ -0.10
5% | 1Q~10MQ
2A 10A
1/2W-SS Jump;ar <50mQ
CQO7 ' 13w-s 1% | 10Q~1MQ '3 10+0.10 2.6040.20 0.55+0.100.50+0.25 0.50+0.20
(1210) 1/4W 200V 500V 500V 2% | 1Q~-10MQ
5% | 1Q~10MQ
2A 10A Jumper <50mQ
cQ10 | 3M4W-S 1% | 10Q~1MQ 500+0.10 2.50+0.20 0.55+0.10 0.60£0.25 0.50+0.20
(2010) 12w 200V 500V 500V 2%  1Q~10MQ
5% | 1Q~10MQ
2A 10A Jumper <50mQ
cQi2 W 1% | 10Q~1MQ g 3540 10 3.20+0.20 0.55+0.100.60+0.25 | 0.50+0.20
(2512) 200V 500V 500V 2% | 1Q~10MQ
5% | 1Q~10MQ
Note: Derating Curve
1.) Metric information inside parenthesis.
2.) Standard Operating Temp (°C): -55 ~ +155 . -55°C +70°C +155°C
3.) Standard: E-96 series: 0.5%,1% g 100 \ :
E-24 series: 2%, 5% R 80 AN :
4.) Low resistance range (0.1Q2 ~ 0.99Q) is also g 60 L ! \ !
available for CQ02, CQ03, CQ05, CQ06, CQ07, CQ10 £ | | |
and CQ12 T 40 ; ;
[ I | I
§ 20 ‘ !
& ol : N
60 -30 0 30 60 90 120 150 180
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Current Sensing Chip Resistors

Performance Specification

ROYALOHM

Short Time Overload

Terminal Bending
Solderability
Temperature Cycling
Soldering Heat

Load Life in Humidity

1%: £(1.0% + 0.005Q)Max
5%: *(2.0% + 0.005Q)Max
%(1.0% + 0.005Q )Max

Min. 95% coverage.
%(1.0% + 0.005Q )Max
+(1.0% + 0.005Q )Max

5% : +(3.0% + 0.005Q )Max

Load Life

Insulation Resistance
Dieiectric Withstanding Voltage

1%
5% :
1%
Min.

: £(1.0% + 0.005Q )Max

%(3.0% + 0.005Q )Max

1,000 Mega Ohm

breakdown.

- £(1.0% + 0.005Q )Max

Ordering Procedure: Ex.: CS03, 1/10W, +/-5%, 22mQ T/R-5000

No evidence of flashover, mechanical damage, arcing or insulation

C S 0 3 W A J 0 2 2 L T 5 E
Resistor Size: Resistance Value:
CS03 = 0603, CS05 = 0805, ° E-24 series:
CS06 = 1206, CS07 = 1210, 1%t digit is "0"
CS10 =2010, CS12 = 2512 2M & 3" digits are significant
figures of the resistance
< 4" indicates the number of zeros
Wattage: ° E-96 series:
Normal size: WA=1/10W, W8=1/8W,W4=1/4W, 1% to 3 digits are significant
W3=1/3W, W2=1/2W,07=3/4W, figures of the resistance
TW=1W, WJ=1.5W 4" digit indicates the number of
o - -~ - _ - -~ Zeros.
Small size: 2451:1751w g gg_lgw 2 07=3/4W-S, " ~0.1, "K" ~ 0.01, "L" ~ 0.001,
< - oo . "M"~0.0001
Tolerance: Ex. 022J ~ 22mQ, 200M ~ 20mQ
F= %1% «
J = £5% Packing Type:
‘ T = Tape/Reel
Packing Qty:
4 =4,000 pcs. 5=5,000 pcs.

<

Special Feature:
E = Lead (Pb) Free Plating Type/

T = Special T.C.R.

<

RoHS compliant

<
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Current Sensing Chip Resistors

Features

* Ultra low Value

* Low Temperature Coefficient
* Suitable for wave and reflow soldering
* Application: Power supply
* High Power rating available upon request

ROYALOHM

Dimension Marking
L G2 coating
& i [ | L G1 coating
- ]
w w
o | Termination (Outer) Sn
Termination (Middle) Ni Barrier
H i [ | [— | Resistive element Termination (Inner) Ag
lTl |‘QT'| High purity Alumina substrate
Power | Dielectric Resistance Dimension (mm)
Type | Rating |Withstanding Toleo;ance Range PTP.IC\:/I.IEI
at 70°C  Voltage ° mQ) ( C) L w H 1 f2
20mQ ~29.9mQ +800
30mQ ~32.9mQ +600
CS03 | 1/10W, = 459y 1% | 33ma -~ 50mQ +500 +0.15
(0603) | 1/5W-S +5% 1.60+£0.10 0.80 0.45+0.10 | 0.30£0.20 | 0.30£0.20
50.1mQ ~100mQ +400 -0.10
101mQ ~ 500mQ +300
501mQ ~1Q +200
10mQ ~15mQ +800
cso05 1/8W +1% 15.1mQ ~ 25mQ +600 0.15
3 - + -
(0805) = 1/4w-s =~ 500V +5% | 25.1mQ ~100mQ +400 2.00:0.15 1.25 ' 0.55:0.10 0.40+0.20 0.40+0.20
101mQ ~500mQ +300 '
501mQ~10Q +200
10mQ ~50mQ +400
+ 0,
€S06 14w, 500V 1% 50.1mQ ~100mQ +300 3.10+£0.15 1.55+0'15 0.5510.10| 0.45t0.20 K 0.45+0.20
(1208) | 1/3W-S *5% 0.10
- 0 -U.
101mQ ~10Q +200
CSso7 1/3W +1% 20mQ ~ 50mQ +400
| 500V + + + H +
(1210) | 1/2W-S +59, 50.1mQ ~ 100 £200 3.10£0.10| 2.60£0.15 |0.5540.10 | 0.50+0.25 | 0.504+0.20
20mQ ~ 50mQ +400
CS10 12W, +1%
(2010) | J4W-5 500V +50, | 50.1mQ~100mQ +200 5.00+0.10| 2.50+0.15 |0.55t0.10 | 0.60+0.25 | 0.50+0.20
101mQ ~10Q +200
10mQ ~19mQ +600
CS12 +19 20mQ ~50mQ +400
1w 500V ‘10/" 6.35+0.10| 3.20+0.15 |0.55+0.10 | 0.60+0.25 | 0.50+0.20
(2512) 5% | 501mQ ~100mQ +200
101mQ ~10Q +200
Note:
1.) Standard Operating Temp (°C) : -55 -+155

2.) Standard : E-96 series : 1%
E-24 series : 5%
3.) High power available on case to case basis.

4.) CS07 size in 0.75W 100mQ ~ 1Q 100PPM/°C could be provided specially.

5.) CS12 size in 1W 50.1mQ ~ 100mQ 100PPM/°C could be provided specially.
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Thin Film Chip Resistors

Performance Specification

Short Time Overload +0.5% Max

Insulation Resistance Min. 1,000 Mega Ohm
Humidity (Steady State) 10.3% Max

Load Life 10.2%; >7KQ £ 0.5% Max
Terminal Bending 10.2% Max

Solderability Min. 95% coverage
Resistance to Soldering Heat 10.2% Max

Dielectric Withstanding Voltage

breakdown.

ROYALOHM

No evidence of flashover, mechanical damage, arcing or insulation

Ordering Procedure: Ex.: TC06, 1/8W, 25PPM, +/-0.25%, 10Q T/R-5000

T C 0 6 2 5 C 1 0 0 J T 5 E
Resistor Size: Resistance value:
TC02 =0402 TCO03 = 0603 * E-24 series:
TC05=0805 TCO06 = 1206 19 digit is “0”
1&1)3 f ?g}g TC12 = 2512 2 & 3 digits are significant
< - figures of the resistance
th § H
Temperature Coefficient: 4 mdlca.tes. the number of zeros
05=5PPM  25=25PPM E-96 series: _
10 = 10PPM 50 = 50PPM 1_ to 3 digits are significant
15=15PPM A0 = 100PPM f|gur_e§ gf t_he resistance
< 4" digit indicates the number of
Zeros.
“J”~ 0.1, “K” ~ 0.01, “L” ~ 0.001
Ex. 012J ~ 1Q2, 226K ~ 2Q26
Tolerance: <
T= J_ro.o1<°%, Packing Type:
A = 20.05% T = Paper Tape/Reel
B = +0.10% E = Plastic Tape/Reel
C = +0.25% E= astic Tape/Ree
D = +0.5% A
F=+19% ° Packing Qty:
-— 4 =4,000 pcs 5=5,000 pcs. C=10,000 pcs.
Special Feature:
E = Lead (Pb) Free Plating Type/
Dimension . RoHS compliant
L Marking
& L G2 coating
— | G1 coating
W
I Termination (Outer) Sn
H i [ Termination (Middle) Ni Barrier
| | TH Resistive element Termination (Inner) Ag
L2 L2 High purity Alumina substrate
T Dimension (mm)
e
L L W H (1 r2
(-52822) 1.00+£0.10 | 0.50+0.05 | 0.32+0.08 | 0.20+0.10 | 0.23%0.13
(ngg) 16040.15 | 0.80+0.15 045010 = 0.30:020 & 0.30+0.20
(ngg) 2004015 | 1.25+0.15 = 055+0.10 | 0.35+0.25  0.40+0.25
(11-%82) 3.10£0.20 1.55:0.15 055010 0.45:0.25  0.45:0.25
(:g%) 3.10+0.15 | 2.50+0.25 = 0.55£0.10 | 0.50+0.30 | 0.55+0.25
TC10 Note:
(2010) 4.95+£0.20 | 2.45+0.20 @ 0.55£0.10 | 0.60+0.30 | 0.50+0.25 1.) Standard Operating Temp (°C): -55 -+155
TC12 2.) Standard : All Tolerance use E-96 Series
(2512) 6.35+0.20 | 3.15+0.20 K 0.55+0.10 | 0.60+0.30 | 0.50+0.25 Only 2% & 5% use E-24 Series

www.royalohm.com
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Thin Film Chip Resistors

Features

* Thin Film NiCr resistance element

* Precision tolerance from +0.01%, £0.05%, +0.10%, £0.25%, +0.50%, 1%
* Extremely low TCR from +5 ~ +50 PPM/°C

« Special packaging 1,000 pcs. / 2,000 pcs. per reel available

Application

* Medical equipment

« Testing / Measuring equipment

« Communication device, cellphone. GPS, PDA
» Automatic equipment controller

* Printer equipment

» Converters

ROYALOHM

Standard
Power Max Max Resistance 3 Resistance
Type Rating Working | Overload P-II—:’CIi/I/%C TOIGgZ nee Range Re;;sr:azce Range
at70°C | Voltage | Voltage (Special low) 9 (Special high)
+0.10%
TC02 25 10.25% -
(0402) 116W 25V 50V +50 1050% 10Q ~ 332KQ
+1.00%
+0.05% 47Q ~9.76Q | 10Q ~332KQ
TCO03 +25 +0.10% 4.7Q ~9.76Q 10Q ~ 1MQ
(0603) 116W 50V 100V +50 +0.25%
+050% 15Q~976Q  10Q ~ 1MQ
+1.00%
+0.05% 47Q ~9.76Q | 10Q ~511KQ
TCO05 +25 +0.10% 4.7Q ~9.76Q2 10Q ~ 1TMQ 1.1MQ ~ 2MQ
(0805) 110W 100V 200V 150 025%
+0.50% 1Q ~9.76Q2 10Q ~ 1TMQ 1.1MQ ~ 2MQ
+1.00%
+0.05% 4.7Q ~ 9.76Q2 10Q ~ 1TMQ
TCo6 45 +0.10% 47Q~976Q  10Q~1MQ | 1.1MQ ~ 25MQ
(1208) = BW 150v 30ov +50 +0.25%
+0.50% 1Q ~ 9.76Q 10Q ~1MQ | 1.1MQ ~ 2.5MQ
+1.00%
+0.05% 4.7Q ~9.76Q2 10Q ~ 1TMQ
+0.10% 4.7Q ~9.76Q 10Q ~1MQ | 1.1MQ ~ 2.5MQ
e e w2
X TU.. (o]
+0.50% 1Q ~9.76Q 10Q ~1MQ | 1.1MQ ~ 2.5MQ
+1.00%
TC10 1AW 10.05% 4.7Q ~9.76Q 10Q ~ 1MQ
(2010) +25 +0.10% 47Q~976Q | 10Q~1MQ | 1.1MQ ~3MQ
150V 300V 150
TC12 - $0.25%
(2512) 12w +050% 1Q ~9.76Q 10Q ~ 1TMQ 1.10Q ~ 3MQ
+1.00%
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Thin Film Chip Resistors

Special Tolerance

ROYALOHM

Power Max Max Resistance ;
Type Rating Working Overload P-ll;cli/I%C TOIG(';/‘:’: nce Range Rel%srgagce
at70°C Voltage Voltage (Special low) 9
+0.01%
+5 +0.05% 49.9Q~5KQ
TCO02 +0.10%
(0402) 1/16W 25V 50V 001%
+10 49.9Q ~12KQ
15 +0.05%
+0.10% 49.9Q ~70KQ
+0.01%
+5 +0.05% 25Q ~15KQ
TCO03 +0.10%
(0603) 1/16W 50V 100V 10.01%
+10 25Q ~100KQ
15 +0.05%
+0.10% 47Q~9.76Q 10Q~ 332KQ
+0.01%
+5 +0.05% 25Q~30KQ
TCO05 +0.10%
1/10W 100V 200V
(0805) £0.01% 25Q~200KQ
10 +0.05%
15 47Q~9.76Q 10Q~511KQ
+0.10%
+0.01%
TCO06 . _
(1206) 1/8W +5 +0.05% 25Q~50KQ
+0.10%
150V 300V 10.01%
TCO7 15W +10 7;0'05 o/u 25Q~500KQ
(1210) +15 St
+0.10% 47Q~9.76Q 10Q~1MQ
+0.01%
TC10 .
(2010) 1/4W +5 +0.05% 25Q ~100KQ
+0.10%
150V 300V 0.01%
+0.
TC12 oW HO 050/° 25Q~500KQ
(2512) +15 R
+0.10% 47Q~9.76Q 10Q~1MQ
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Short Time Overload

Insulation Resistance

Humidity (Steady State)

Load Life

Terminal Bending

Solderability

Resistance to Soldering Heat
Dielectric Withstanding Voltage

High Power Thin Film Chip Resistors

Performance Specification

+0.5% Max

Min. 1,000 Mega Ohm
+0.3% Max

10.2%; >7KQ * 0.5% Max
+0.2% Max

Min. 95% coverage
+0.2% Max

ROYALOHM

No evidence of flashover, mechanical damage, arcing or insulation

breakdown.

Ordering Procedure: Ex.: TP06, 1/4W, 25PPM, +/-0.25%, 10Q T/R-5000

T P 0 6 2 5 C 1 0 o0 J 5 E
Resistor Size: Resistance value:
TP03 =0603 TPO5 = 0805 * E-24 series:
TP06 =1206 TPO7 = 1210 1% digit is “0”
2 & 3 digits are significant
« figures of the resistance
Temperature Coefficient: 4 indica.tes the number of zeros
05 = 5PPM 25 = 25PPM ° E-96 series:
10 = 10PPM 50 = 50PPM 1stto 3¢ digits are significant
15 =15PPM A0 = 100PPM figures of the resistance
< 4" digit indicates the number of
Zeros.
“J”~0.1, “K” ~ 0.01, “L” ~ 0.001
Ex. 012J ~ 1Q2, 226K ~ 2Q26
] Packing Type:
Tolerance: T = Paper Tape/Reel
B = +0.10% E = Plastic Tape/Reel
C = +0.25% : P
= 0,
E - :_:(1)05’4’ Packing Qty:
- - | 4 =4,000 pcs 5 =5,000 pcs. C = 10,000 pcs.
Special Feature:
E = Lead (Pb) Free Plating Type/
RoHS compliant
Dimension ‘
L Marking
I3 h | L G2 coating
| I o G1 coating
|
Termination (Outer) Sn
H L | Im I H Termination (Middle) Ni Barrier
| | | Resistive element Termination (Inner) Ag
f2 t2 High purity Alumina substrate
T Dimension (mm)
e
U2 L w H 1 (2
('5283?) 1.60+0.15 | 0.80+0.15 045:0.10 = 030+020 = 0.30+0.20
(gggg) 200£0.15  1.25+0.15 055:0.10 | 0.35£0.25 | 0.40+0.25
TPO06 Note:
(1206) 3.10£0.20 | 1.55+0.15 | 0.55+0.10 | 0.45t0.25 | 0.45+0.25 1) Standard Operating Temp (°C): -55 -+155
TPO7 2.) Standard : All Tolerance use E-96 Series
(1210) 3.10+0.15 | 2.50+0.25 | 0.55+0.10 | 0.50+0.30 | 0.55+0.25 Only 2% & 5% use E-24 Series
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High Power Thin Film Chip Resistors

Features

* Thin Film NiCr resistance element

* Precision tolerance from +0.10%, +0.25%, +0.50%, +1%

* Extremely low TCR from +25 PPM/°C, +50 PPM/°C

« Special packaging 1,000 pcs. / 2,000 pcs. per reel available

Application

* Medical equipment

» Testing / Measuring equipment

» Communication device, cellphone. GPS, PDA
» Automatic equipment controller

* Printer equipment

» Converters

Standard

Max
Working
Voltage

Max
Overload
Voltage

Power
Rating
at70°C

TC.R. Tolerance
PPM/°C %

Resistance

Type Range

+0.10% 4.7Q ~ 1MQ

+25 +0.25%
+50 +0.50%
+1.00%

1.5Q ~ 1MQ

TPO3 1/6W-S

75V 150V

1/10W +0.10%
+0.25%
+10 10Q ~ 10K
+0.50%

£1.00%

(0603)

10.10%
+25 +0.25%
+50 +0.50%
+1.00%

4.7Q ~ 1MQ

TPOS 1/4W-S

150V 300V

(0805) 1/8W

+0.10%
+ 0,

+10 +0.25% 10Q ~ 10K
+0.50%

+1.00%

+0.10%
125 +0.25%
+50 +0.50%
+1.00%

4.7Q ~ 1MQ

TPO6 1/3W-8

200V 400V

(1206) $0.10%

+0.25%
+10 10Q ~ 10K
£0.50%

+1.00%

1/4W

+0.10%
+0.25%
+0.50%
+1.00%

+25
P07 1/3W 200V 400V

(1210) 50 470~ 10MQ

+0.10%
+0.25%
150 +0.50%
+1.00%

TP10 125

(2010) 172w 200V 400V 4.7Q ~ 10MQ
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Ultra Low Chip Resistors

Performance Specification

ROYALOHM

Short Time Overload black coating: £0.5% Max; green coating: £+1% Max
Thermal Shock black coating: £0.5% Max; green coating: £1% Max
Load Life +1% Max
Solderability Min. 95% coverage.
Resistance to Soldering Heat black coating: £0.5% Max; green coating: +1% Max
Ordering Procedure: Ex.: LR12, 100PPM, +/-1%, 5mQ T/R-2000 1W
L R 1 2 A 0 F 5 0 0 N T 2 A
Resistor Size: 'I(':t’am?felxrgtu;e .Rezsztjnce. val1lue:
LRO6 = 1206 oefficient: ; : §e.r|eis."
LR10 = 2010 50 = 50ppm 1" digit is ‘0 -
LR12 = 2512 75 = 75ppm 2" & 3 digits are significant
< A0 = 100ppm figures of the resistance
A5 = 150ppm 4" indicates the number of zeros
A7 = 275ppm ° E-96 series:
— 1stto 3 digits are significant
. figures of the resistance
To_leraonce. 4" digit indicates the number of
F=+1% zeros
= 0 i
S':‘: fgé" “J’”~ 0.1, “K’~0.01, “L"~0.001
Features o “M"~0.0001, “N’~0.00001
Ex. 020L ~ 20mQ, 500N ~ 5mQ
- High power rating up to 3 watts ) Packing Type:
* Low T.C.R.until + 50PPM T = Tape/Reel
. qu resistance values,_ from 0.5mQ to 15mQ Packing Qty:
» Wide range package size 1206 / 2010/ 2512 2 = 2,000 pcs.
- Tolerance : +1%, ¥2%, +5% b .
° 0 ° Sn solder plated metal Ni plating Wattage -
A=1W, B=1.5W, C=2W,
D=2.5W, E=3W
Dimension Protectve coning Derating Curve «
Black coating - Wave or IR reflow soldering . 709G +170°C
= 100 N T
D Protective coating Alloy plate E 80 3 \\\ 3
[ . i AN
1 ~ o NG
w — o] 8 2 : NU
- 4 i N
T-t—,_l—l_l Solder plating & 0 | N
Green coating - IR reflow soldering only 0 20 40 60 80 100 120 140 160 180
Ambient Temperature (°C)
Power .o | Resistance Dimension (mm) _
Type Rating PPM/C Range Color Soldering
at70°C (MQ) L W ‘ T ‘ D
Standard
LRO6 1,1.5,2,3,4, No coating/

(1206) w +50 5678910 | 32040254 160+0.104 060+020  0.980+0.380 No Marking IR reflow
+150 253,35 Black Wave or IR reflow
+100 4,455 b q b q Black Wave or IR reflow

LR12 epends on | Depends on

(2512) 1w +75 6,6.5,7 6.35£0.254 | 3.1840.254 value value Black Wave or IR reflow
+50 0.5,0.75,1,1.5,2 Black Wave or IR reflow
+50 11,12,13,14,15 Green IR reflow

High Power Rating
LR10 . N ting/
(2010) | 15W | 50 SeEo s | 50810254 2545015 0601020 166510625  Ng Marking IR reflow
+275 1,2 Black
2.0W +100 3,5,10 Black Wave or IR reflow
LR12 0.5,0.75,1,1.5,2 IR reflow
+50 ’ 211 Depends on | Depends on Green
(2512) 3.5,6.5,7,8,9,10 | 6.35+0.254 | 3.18+0.254 value value
2.5W +50 4,455,6 Green IR reflow
3w i;go 01533? 5 Green IR reflow
Note: LR12 2W special TCR available case by case on basis.
Standard Operating Temp (°C): -55~+170 g
www.royalohm.com Compliant)




Thick Film Chip Resistor Arrays - Convex Terminal

Performance Specification

Short Time Overload

Terminal Bending

Soldering Heat

Insulation Resistance
Solderability

Temperature Cycling

Load Life in Humidity

Load Life

Dieiectric Withstanding Voltage

%(2.0% + 0.1Q)Max
+(1.0% + 0.05Q)Max
£(1.0% + 0.05Q)Max
Min. 1,000 Mega Ohm
Min. 95% coverage.
+(1.0% + 0.05Q)Max
#(3.0% + 0.1Q )Max
#(3.0% + 0.1Q)Max

ROYALOHM

No evidence of flashover, mechanical damage, arcing or insulation

breakdown.

Ordering Procedure: Ex.: RMC 1/16W (2D02), +/-1%,10Q, T/R5000

2

D 0 2 W

G F 1 0

Resistor Size:

2D02, 4D02, 4D03,
10P8, 16P8

‘ Wattage: .
WG = 1/16W * E-96 series:
< W= Tiszw figures of the resistance
Tolerance: Zzeros.
F=+1% "J" ~0.1,"K" ~ 0.01, "L" ~ 0.001

¢ E-24 series:
1t digit is "0"

J=15%

& <
<

Resistance Value:

2™ & 3" digits are significant
figures of the resistance

4" indicates the number of zeros
15t to 3 digits are significant

4" digit indicates the number of

Ex. 2026~ 266K, 266Q~2260

<

www.royalohm.com

Packing Type:
T = Tape/Reel

A

Packing Qty:
4 =4,000 pcs.
5=5,000 pcs.
C = 10,000 pcs.

Special Feature:
E = Lead (Pb) Free Plating Type/
RoHS compliant

A



Thick Film Chip Resistor Arrays - Convex Terminal

Features

* High density 2,4,8 resistors in one small case (convex type)
* Improvement of placement efficiency
» Packaging is suitable for automatic placement machines
* Superior solderability
* Scalloped

Mechanical Specification

ROYALOHM

AT A
et
" TR
I~ N\

Standard : 2%

5% ,10% -- E - 24 series

1% -- E - 96 series

2D02 4D02 4D03 16P8 10P8
" < 8 a
I EauARgL Ettin s g sgagagait
[ i P P | palliion B
. . P r ul P
Dimension ‘:‘;L L t .
(mm) - :
e ol 1t = &
w
' =l "
w H o
4 3 10 9 8 7 6
16 15 14 13 12 11 10 9
Equivalent R8 R8] R7 R6] R
Circuit R7 R1 |R2 |[R3 [R4
Diagram
g T2 i 3 12345678 i Z 3 4 5
R1=R2 R1=R2=R3=R4 R1=R2=R3=R4 R1=R2=R3=R4=R5=R6=R7=R8 R1=R2=R3=R4=R5=R6=R7=R8
Type Style L W H 2 £2 P Q
2D02 2D02 I+ =+ + + + =+
(0402x2) (4Pin 2R) 1.00+£0.10 | 1.00+0.10 | 0.35t0.10 0.17+0.10 0.25+0.10 0.65+0.05 0.33%£0.10
4D02 4D02 + + + + +
(0402x4) | (8Pin 4R) 2.00£0.10 | 1.00+0.10 | 0.45t0.10 0.2040.15 0.30+0.15 0.50+0.05 0.30+0.05
4D03 4D03
(0603x4)  (8Pin4R)  320€020 | 160%0.20 050:0.10 = 030:0.15 040+0.15 | 0.80+0.10 0.50+0.15
16P8 (161F?ing) 4.00+0.20 | 1.60+£0.15 | 0.45+0.10 0.30+0.15 0.40£0.10 0.50+0.05 0.30£0.05
10P8 10-P8 3.20+£0.20 | 1.60£0.15 | 0.55+0.10 0.40%0.10 0.30+0.10 0.64+0.05 0.35+0.05
(10Pin 8R)
Power Max Max Dielectric TCR Resistance Range Jumper
Type Style Rating Working | Overload | Withstanding Ny 410 o Rated
at70°C | voltage = Voltage Voltage FALAS F(£1%) J(£5%) Current
2D02 2D02
(0402x2) | (4Pin 2R) 1/16W 50V 100V 100V +200 10Q ~1MQ | 10Q ~1TMQ 1A
4D02 4D02 + ~ ~
(0402x4) = (8Pin 4R) 1/116W 50V 100V 100V +200 10Q~1MQ | 10Q ~1MQ 1A
4D03 4D03 <10Q:+400
(0603x4) (8Pin4R) ~ 16W Sov 1oov 300V >10Q:4200 10Q2~IMQ | 1Q~1MQ 1A
16P8 <10Q2:+400
16P8 (16Pin 8R) 1/16W 50V 100V 300V >10Q:+200 1Q~1MQ 1Q~1MQ 1A
10P8
10P8 (10Pin 8R) 1/32W 25V 50V 50V +200 10Q~1MQ | 10Q ~1MQ 0.5A

Standard Operating Temp (°C) : -55~+155

www.royalohm.com



ROYALOHM

Thick Film Chip Resistor Arrays - Concave Terminal

Performance Specification

Short Time Overload %(2.0% + 0.1Q)Max

Terminal Bending +(1.0% + 0.05Q)Max

Soldering Heat £(1.0% + 0.05Q)Max

Insulation Resistance Min. 1,000 Mega Ohm

Solderability Min. 95% coverage.

Temperature Cycling +(1.0% + 0.05Q)Max

Load Life in Humidity 1(3.0% + 0.1Q)Max

Load Life #(3.0% + 0.1Q)Max

Dieiectric Withstanding Voltage No evidence of flashover, mechanical damage, arcing or insulation
breakdown.

Ordering Procedure: Ex.: RMC 1/16W (2C02), +/-1%,10Q, T/R5000

2 C 0 2 W G F 1 0 0 J T C E

Resistance Value:
Resistor Size: » E-24 series:
2C02, 4C02, 4C03 1t digit is "0"
Wattage: 2™ & 3" digits are significant
< Normal size: figures of the resistance
WG = 1/16W 4" indicates the number of zeros
Special: * E-96 series:
SA = 1/10W-S 1t to 3" digits are significant
- figures of the resistance

4" digit indicates the number of
Tolerance: zeros.

F=+1% "J* ~0.1,"K" ~ 0.01, "L" ~ 0.001
J=+59% Ex. 2026~ 266K, 266Q~2260

& <
< <

Packing Type:
T = Tape/Reel

A

Packing Qty:
4 =4,000 pcs.
5=5,000 pcs.
C = 10,000 pcs.

<
<t

Special Feature:
E = Lead (Pb) Free Plating Type/
RoHS compliant

A

www.royalohm.com Compliant)




ROYALOHM

Thick Film Chip Resistor Arrays - Concave Terminal

BTG A
. . . . by S \ %
* High density, more than 1 resistors in one small case ‘\ s m,}_‘
* The concave designed in terminal enlarge the soldering plate area — ...} A \,
» Concave is design to reduce the terminal breaking risk -~

 Improvement of placement efficiency
* Application: RAM, CD & DVD Rom, Hard Disk, Master board

Standard : 2% ,5% ,10% -- E-24 series
1% -- E- 96 series

2C02 4C02 4C03
o T te o (MMM o W MMMMIT T
Dimension w w W
(mm)
L H L H L L_H'J
4 3
Equivalent
Circuit ’ R
Diagram
! 2 1 2 3 4 1 23 4
R1=R2 R1=R2=R3=R4 R1=R2=R3=R4
Type Style L w H {1 f2
2C02
2C02 (4Pin 2R) 1.00£0.10 | 1.00£0.10 0.35+0.10 0.15+0.10 0.30+0.10
4C02
4C02 (8Pin4R) 2.00£0.10 | 1.00£0.10 | 0.45%0.10 0.15£0.10 0.30£0.10
4C03
4C03 (©Pin4R) 3.20£0.20 | 1.60£0.20 | 0.60%0.10 0.30%0.20 0.400.10
Power Max Max Dielectric TCR Resistance Range Jumper
Type Style Rating Working | Overload | Withstanding g, Rated
at70°C Voltage Voltage Voltage PPMPC F(£1%) J(5%) Current
2C02 2C02 1/16W 50V 100V 100V +200 10Q ~ 1MQ | 10Q ~ 1MQ 1A
(4Pin 2R)
4C02 4c02 1/16W 50V 100V 100V +200 10Q ~ 1MQ | 10Q ~ 1MQ 1A
(8Pin4R)
4C03 1M16W <10Q: +400
4C03 PN4R)  110W.S 50V 100V 300V 104 £200 10-1MQ | 1Q~ 1MQ 1A

Standard Operating Temp (°C): -55~+155

www.royalohm.com Compliant



Kit Resistors

ROYALOHM

Chip Kit Coated Kit
Ordering Procedure: Ex: 0603, 1/16W, +/-1%, E-6 series, Chip Kit Resistors
0 6 0 3 W G F E 0 0 6 K I T
Resistor Size: Wattage: Resistance value:
+ Chip type: Normal: For Kit Resistors
0402, 0603, 0805, 1206, 2512 WG = 1/16W E006 = E-6 Series
* Coated type: WA_= 1/10W E012 = E-12 Series
Carbon Film Fixed Resistors w8 = 1/8W E024 = E-24 Series
(see page 25 for boxes no.1s - 7'") wg B xgw <
Metal Film Fixed Resistors B
(see page 28 for boxes no.1st - 71) wW=1w .
. ) Small size: Special Feature:
h SA = 1/10WS - KIT = Kit resistors (with mslstors)
S8 = 1/8WS - KON = Album only (no resistors)
S4 = 1/4WS - KIL = Index only (no resistors)
S2 =1/2WS -KIN = Insert only (no resistors)
— - KIC = Insert and Album, Cover lid,
Tolerance: (No resistors)
F= 1% <
J= 5%
— . .
Inserts for Chip Kit
| 261 | 50
] | _
24
4 L ® RS)\ 29 | L < -
80
. I to
Chip Type 196
325 282 208 80
Album Kit Dimension 1o
8 (|43430
10 ‘o J st (JF Jeo
| lesl | fa—ste {
| 277 l37] 277 | 16 229
Inserts for Coated Kit
. 261 | 245 .
I I | I
T 30 14
s o ) HR
% 80
Ile 14
Coated Type s - 300/ g0 8
Album Kit Dimension Tle 14
80 80
RERN - J/ s0f [° 18
| - | T,
| 277 371 277 | 17 76 76 76

Sample:

1.) SMD Kit 1/16W (0603) 1% E-6 Serles-0603WGFEOO06KIT
2.) Album only Kit 1/16W (0603) 1% E-6 Series-0603WGFEO06KON (no chip reslstors)

3.) Chip Kit Standard : E-6 : 32 values
E-12 : 62 values
E-24 : 121 values

www.royalohm.com



Resistor Networks

Performance Specification

Temperature Coefficient 50Q ~ 1MQ : +200PPM/°C
<50Q &>1MQ: +250PPM/°C

Short Time Overload +(0.5% + 0.1Q)Max

Insulation Resistance Min. 10,000 Mega Ohm

Dielectric Withstanding Voltage No evidence of flashover, mechanical damage, arcing or insulation breakdown.

Terminal Strength +(0.5% + 0.1Q)Max

Resistance to Soldering Heat +(0.5% + 0.1Q)Max

Solderability Min. 95% coverage.

Thermal Shock +(0.5% + 0.1Q)Max

Temperature Cycling +(0.5% + 0.1Q)Max

Load Life in Humidity +(3.0% + 0.1Q)Max

Load Life +(3.0% + 0.1Q)Max

Ordering Procedure: Ex.: RNL A-type, 10 Pins, +/-2%, 10KQ,

R N L A 1 0 G

B/B

0 1 0 3

ROYALOHM

Resistor Size: Wattage: Resistance Value:

RNL = Resistors 04 =4 pins .
Network Low Profile 05 = 5 pins
< 06 = 6 pins
07 =7 pins
08 = 8 pins
09 = 9 pins

Circuit Type:
A = Single Common

= 10 =10 pinS
48 = Isolated 11 =11 pins

- 12 =12 pins
13 =13 pins
14 = 14 pins
47

Tolerance:
G=12%

J =15%
|

www.royalohm.
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<

E-24 series:

1stdigit is “0”

2 & 34 digits are significant
figures of the resistance
4*indicates the number of zeros
“J”~0.1, “K” ~ 0.01, “L” ~ 0.001
Ex. 012J ~ 1Q2, 226K ~ 2Q26

Packing Type:
B = Bulk/Box

<

<

Packing Qty:
0 =NIL

<

Special Feature:

E = Lead (Pb) Free Plating Type/

RoHS compliant

<
<

com




Resistor Networks

Features

* High reliability with RUO2 paste
 Miniature, high density packaging

* Combination of different ohmic values are available

ROYALOHM

Single Common Isolated Neck and Neck
A B C D
""" R1 R2 R3 Rn
R13 R23 R3 Rn R1 R2 Rn R13 R2 Rn
12 3 4 ..+ 1 2 w2012 ni2+1 n+1 1. 2 3 4 n+1
R1=R2=...... =Rn R1=R2=...... =Rn R1=R2=...... =Rn R1=R2=...... =Rn
E G R

R1

R23 R2¥ R2¥ R2
..... Rn 1 1
RIT|RIT|RIT | R1
1 1 I 1
. 1 2 3

1 2 3 4 5 .. n n+1 1 2 . n¥l n+2 4 n/2+2
R1=R2= or R1#R2 R1=R2=........ =Rn R1=R2= or R1#R2
Ladder Double Sided
Dimension (mm) Derating Curve
L L | T ~ . 55°C +70°C +125°C
| | -— £ 100 \ | Dual Value (R1/R2)(Ohm)
g eo: : :
’H 2 el AVENE 160 /240 330/390
9 ‘ ‘ ‘
e g Ll N 180 /390 330/470
MHHHHHC 5 ol | | 220/270 15K /3.3K
. —Jl— —— & L | ‘ 220/330 3.0K /6.2K
f d 0.25+0.05 60 -40 20 0 20 40 60 80 100120140 160 180
Ambient Temperature (°C)
Marking (Single Value Marking (Dual Value
Type | L(Max) HMax) T(Max)CTO3 d£0.1 02 9(Sing ) 9 )
4 pins | 10.2 ° 8 A 102 G ° 8 A 330/470 G
5 pins 12.7 |
6 pins | 15.3 1%t Pin Circuit type Tolerance
7 pins 17.8 .
p! Total Pin Resistance Value ) L
8 pins | 204 1stPin Circuit type Tolerance
9pins | 229 | 508 25 | 33 05 ,
Total Pin Resistance Value

10 pins | 254

11 pins | 28.2
12pins | 305 Note: Type A & B are commonly ordered. Other types can be provided on
13 pins | 31.1 a case to case basis
14 pins | 35.6
Power Operating Max Max Dielectric ;
Type Rating Temp. Working Overload  Wwithstanding Toleo;ance Reg;:‘ar;ce
at 70°C Range Voltage Voltage Voltage ° 9
B Type 02W  -55°C ~ +125°C 100V 150V 200V 129, e
0, .
Other 0.125W  -55°C ~ +125°C 100V 150V 200V 5% 10?;[‘3:?\)' o

Compliant,
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Temperature Coefficient

Short Time Overload

Insulation Resistance
Dielectric Withstanding Voltage
Terminal Strength

Resistance to Soldering Heat
Solderability

Resistance to Solvent
Temperature Cycling

Load Life in Humidity

Load Life

F R 0 w

ROYALOHM

Carbon Film Fixed Resistors

Performance Specification

<10Q : +350PPM/°C
11Q ~99KQ : 0~-450PPM/°C
100KQ ~ 1MQ : 0 ~-700PPM/ °C
1.1MQ ~ 10MQ: 0 ~-1500PPM/°C

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 10,000 Mega Ohm

No evidence of flashover, mechanical damage, arcing or insulation breakdown.

No evidence of mechanical damage.

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 95% coverage.
No deterioration of protective coating and markings.

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Normal type: <100KQ: +(3.0% + 0.05Q)Max
>100KQ: £(5.0% + 0.05Q)Max
Non-Flame type: <100KQ: £(5.0% + 0.05Q)Max
2100KQ: £(10.0% + 0.05Q)Max
<56KQ: +(2.0% + 0.05Q)Max
>56KQ: £(3.0% + 0.05Q)Max
Non-Flame type: <100KQ: +(5.0% + 0.05Q)Max

2100KQ: £(10.0% + 0.05Q)Max

Normal type:

Ordering Procedure: Ex.: CFR 1/4W, +/-5%, 10KQ, T/B-5000

4 J 0 1 0 3 A

1 = Avisert type

2 = Avisert type 2
3 = Avisert type 3

Wattage: Resistance Value:
CFR = Carbon Film Normal size * E-24 series:
WG= 1/16W 15t digit is “0”
W8 = 1/8W 2nd & 3 digits are the significant
Feature: W4 = 1/4W figures of the resistance
0 = Standard W2 = 1/2W 4" indicates the number of zeros:
F = Non-Flame 1W = 1W “J”~0.1,"K" ~ 0.01
| = Non-Inductive 2W = 2W Ex.: 4.7Q ~ 47J, 4.7KQ ~ 472
° E-96 series:
Small size 1stto 3 digits are the significant
S4 = 1/4W-8 figures of the resistance and
S3 = 1/3W-S the 4™ digit indicates the number
S2 = 1/2W-S of zeros.
1S = 1W-S Ex.: 1.33KQ = 1331
28 = 2W-S ‘ .
3S = 3W-S Packing Type:
A = Tape/Box
Exra small size B = BuKBox
1U = 1W-SS E’ Tape/Box of PT-26mm
— | Packing Qty:
1=1,000 pcs. 2=2,000 pcs.
Tolerance: 4=4,000 pcs. 5= 5,000 pcs.
F=+1% A=500pcs. B=2,500 pcs.
G=%2% 0 = Bulk/Box
- 0, -
'}J( _ i fOA;/o Additional Information:
P = Panasert type

0=PT-52mm, PT-26mm,
Standard lead wire for Bulk/Box

8 =PT-58mm
9=PT-64mm

7 = Lead wire (H) 38mm

C=PT-73mm

A

www.royalohm.com
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Carbon Film Fixed Resistors

Features

» Automatically insertable

* High quality performance
* Non-Flame type available
* Cost effective and commonly used

* Too low or too high values can be supplied

on case to case basis

Standard : 2% ,5% ,10% -- E-24 series
1% -- E- 96 series

ROYALOHM

od +
t
Povyer Dimension (mm) Resistance Ma)l( Max Dielectric Stq
Part No. Style Ratlr;g Range Working |Overload Withstanding| Packing

at70°C  |p Max L Max | H#3 |d+0.05 PT Voltage Voltage Voltage — Qty
Normal size
CFROW8 |CFR 12 1/8W (0.125W)| 1.85 35 28 045 52 10~ 1MQ 200 400 400 5,000
CFROW4 | CFR25 1/4W (0.25W) 25 6.8 28 054" 52 1Q ~ 10MQ 250 500 500 5,000
CFROW2 | CFR50 1/2W (0.50W) 35 10.0 28 0.54 52 1Q ~ 10MQ 350 700 700 1,000
CFRO1W | CFR 100 1w 55 16.0 28 0.70 64 1Q ~ 10MQ 500 1,000 1,000 1,000
CFRO2W | CFR 200 2W 6.5 175 28 0.75 64 1Q ~ 10MQ 500 1,000 1,000 500
Small size
CFR0S4 CFR 25-S 1/4W (0.25W) | 1.85 35 28 045 52 10~ 1MQ 200 400 400 5,000
CFRFU2 CFR50-SS | 1/2W (0.50W) 25 6.8 28 054M 52 1Q ~ 10MQ 250 500 250 5,000
CFRO0S2 CFR 50-S 12W (0.50W) | 3.0 9.0 28 0.54 52 1Q ~ 10MQ 350 700 700 4,000
CFRF1U CFR 100-SS 1w 35 10.0 28 0.54 52 1Q ~ 10MQ 350 700 350 1,000
CFRO1S CFR 100-S 1w 50 12.0 25 0.70 52 1Q ~ 10MQ 500 1,000 1,000 1,000
CFRO2S CFR 200-S 2W 55 16.0 28 0.70 64 1Q ~ 10MQ 500 1,000 1,000 1,000
CFRO3S CFR 300-S 3w 6.5 175 28 0.75 64 1Q ~ 10MQ 500 1,000 1,000 500

Note:

» Standard beige base color
- Standard grayish-green base color (Non-flammable coating) for CFRFU2 (CFR-50-SS) and CFRF1U (CFR-100-SS)
« M Lead diameter of CFROW4 & CFRFU2 can be provided in 0.50mm, 0.54mm & 0.60mm
» Ohmic values outside the standard range available on a case to case basis

Derating Curve

<100 -55°C +70°C +155°C
2 i ) |
S N\ ‘
g 80 N\ 1
3 ! ! \ !
g 6o ! !
2 40 [t 1 1
g 20 | | |
o 1 1 1
& ol : N
60 -30 0 30 60 90 120 150 180

Ambient Temperature (°C)

www.royalohm.com
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Carbon Film Fixed Resistors

1) Copper Plated Steel Lead Wire Type
Copper Plated Wire (CP)

ROYALOHM

i ©

Tin Plated Copper Steel Lead Wire (CT) H L H D
Power Dimension (mm) Max = Max Dielectic o .. St
Part No. Style Rating Working | Overload Withstanding Ranqe Packing
at70°C  DMax LMax Ht3 d+002 PT  Votage Voltage Voltage g Qty
CPxW8 /CTxxW8| CP/CT12 | 1/8W (0.125W)| 1.85 35 28 0.50 52 200V 400V 400V 1Q~1MQ | 5,000
CPxW4 / CTxxW4 | CP/CT25 | 1/4W (0.25W) 25 6.8 | 28/38 | 050 52 250V 500V 500V 1Q~10MQ 5,000
CPxxS3/CTxxS3 | CP/CT33-S| 1/3W (0.33W) | 25 6.8 | 28/38 | 050 52 300V 600V 500V 1Q ~10MQ| 5,000
CPxX\W3/CTxxW3 CP/CT33 | 1/3W (0.33W) | 3.0 9.0 28 | 050 52 300V 600V 700V 1Q ~10MQ| 2,000
CPxxS2/CTxxS2 | CP/CT50-S| 1/2W (0.5W) 30 9.0 28 0.50 52 350V 700V 700V [1Q ~10MQ 2,000
2) Cutting (CO) Type
Power Dimension (mm) .
Part No. Style Rating Res;stazce
+0.10
CO..W8 CO 12 1/8W (0.125W) | 1.6 0.00 321041 1Q ~ 10MQ
+0.09 +0.10
CO..W4 CO25 1/4W (0.25W) 21 0.00 56 020 1Q ~ 10MQ @
+0.09 +0.10 B | | ] |
CO..W4-A CO25-A 1/4W (0.25W) 21 2000 59 -015 1Q ~ 10MQ [ L [
+0.09 +0.10
CO..W4-B CO 25-B 1/4W (0.25W) 21 0.00 64 015 1Q ~ 10MQ
Cutting type resistors are produced without lead wire and without coating
*Cap plated : Tin plated (ROYALOHM std.)
Ordering Procedure: Ex.: CPO 1/4W, +/-5%, 10Q, T/B-5000
C P o w 4 J 0 1 0 0 A 5 0
Type: Wattage: Resistance Value:
CPO= Normal * E-24 series:
Copper plated lead wire W8 = 1/8W 1%t digit is “0”
(H=28mm) W4 = 1/4W 2n & 37 digits are the significant
CPL = W3 = 1/3W figures of the resistance
Copper plated lead wire 4 digit indicates the number of
(H=38mm) Small zeros: “J" ~ 0.1, “K” ~ 0.01
cTO = S2 = 1/2W-S Ex.: 4.7Q ~ 47J, 4.7KQ ~ 472
Tin pla.ted cgpper steel S3 =1/3W-S Packing Type:
lead wire (H=28mm) — A= Tapo/B
CTL = Tolerance: = lape/box
) 100 T = Tape/Reel
Tin plated copper steel G=1%2% B = Bulk/Box
lead wire (H=38mm) J =+5% <
COT.: jﬂ Packing Qty:
Cutting Type 1=1,000 pcs. 2 = 2,000 pcs. 4 = 4,000 pcs.
(Tin-Plated Cap) 5=5,000 pcs. A=500pcs. B=2,500 pcs.
< 0 = Bulk/Box
Feature: «
0 = Standard Additional Information:
F = Non-Flame 0 = CP/CT Type
I = Non-Inductive A = Cutting type (CO-25-A)

<

B = Cutting type (CO-25-B)

www.royalohm.com
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Precision Metal Film Fixed Resistors

Performance Specification

Ordering Procedure: Ex.:

Temperature Coefficient
Short Time Overload
Insulation Resistance
Dielectric Withstanding Voltage
Pulse Overload

Terminal Strength
Resistance to Soldering Heat
Solderability

Resistance to Solvent
Temperature Cycling
Humidity (Steady state)

Load Life in Humidity

Load Life

ROYALOHM

Within the maximum temperature coefficient specified.

+(0.5% + 0.05Q)Max, with no evidence of mechanical damage.
Min. 10,000 Mega Ohm
No evidence of flashover,mechanical damage, arcing or insulation breakdown.
+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

No evidence of mechanical damage.

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
Min. 95% coverage.

No deterioration of protective coating and markings.
+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

Normal type:
Non-Flame type:
Normal type:
Non-Flame type:

+(1.5% + 0.05Q)Max
+(5.0% + 0.05Q)Max
+(1.5% + 0.05Q)Max
+(5.0% + 0.05Q)Max

MFR 1/2W, +/-5%, 200PPM, 10Q, T/B-1000

M F 0 w 2 J J 0 1 0 0 A 1 0
Type: Wattage: Resistance Value:
MF = Metal Film Normal size ° E-24 series:
MT = Metal Film W8 = 1/8W 1stdigit is “0”
Tin plated W4 = 1/4W 2" & 34 digits are the significant
copper steel W2 = 1/2wW figures of the resistance
lead wire 1W = 1W 4t indicates the number of zeros:
-— oW = 2W “J”~0.1, “K” ~ 0.01
3W = 3W Ex.: 4.7Q ~ 47J, 4.7TKQ ~ 472
° E-96 series:
Small size 1tto 3 digits are the significant
S4 = 1/4W-S figures of the resistance and
S2 = 1/2W-S the 4™ digit indicates the number
06 = 0.6W-S of zeros.
Feature: M7 = 0.75W-S Ex.: 1.33KQ = 1331
0 = Standard 1S = 1W-S <
F = Non-Flame 2S = 2W-S Packing Type:
I = Non-Inductive 3S =3W-S A = Tape/Box
- | T = Tape/Reel
Extra small size B = Bulk/Box
U2 = 1/2W-SS P = Tape/Box of PT-26mm
04 = 0.4W-SS <
Packing Qty:
1=1,000 pcs. 2=2,000 pcs.
Tolerance: 4 =4,000 pcs. 5=5,000 pcs.
B=+01% F=+1% A=500pcs. B=2,500pcs.
C=1025% G=%2% 0 = Bull/Box
D=405% J =%5% Additional Information:
< P = Panasert type
. . 1 = Avisert type
FI;P=N1| gsg:wement. 2= Av!sert type 2
3 = Avisert type 3
C =25ppm 0=PT-52mm, PT-26mm,
F = 50ppm Standard lead wire for Bulk/Box
G =100ppm 8=PT-58mm
J =200ppm 9=PT-64mm

<

A

7 = Lead wire (H) 38mm

www.royalohm.com



ROYALOHM

Precision Metal Film Fixed Resistors

T

* EIA standard color coding

- Non-Flame type available \ RUES

* Low noise & voltage coefficient Y

 Low temperature coefficient range

» Wide precision range in small package

* Too low or too high ohmic value can be supplied on
a case to case basis

 Nichrome resistor element provides stable performance
in various environment

* Multiple epoxy coating on vacuum deposited metal film
provides superior moisture protection

Standard : 2% ,5% ,10% -- E-24 series
1% -- E- 96 series

H L H D
Part No. Style Eg\t?/r?gg Dimension (mm) Pa%tlging
2t 709 DMax = LMax = Hf3 | d+005  PT Qly
Normal Size
MFOWS MF 12 1/8W (0.125W) 185 35 28 0.45 52 5,000
MFOW4 MF 25 1/4W (0.25W) 25 6.8 28 0.54( 52 5,000
MFOW2 MF 50 1/2W (0.50W) 35 10.0 28 0.54 52 1,000
MFO1W MF 100 W 5.0 120 25 0.70 52 1,000
MF02W MF 200 2W 55 16.0 28 0.70 64 1,000
MFO3W MF 300 3w 65 175 28 0.75 64 500
Small Size
MF0S4 MF 25-S 1/4W (0.25W) 185 35 28 0.45 52 5,000
MFF04 MF 40-SS 04W 19 37 28 0.45 52 5,000
MFFU2 MF 50-SS | 1/2W (0.50W) 25 6.8 28 0.54 52 5,000
MF0S2 MF 50-S 1/2W (0.50W) 30 90 28 0.54 52 4,000
MF006 MF 60-S 0.6W 25 6.8 28 0.54 52 5,000
MFOM7 MF 75-S 0.75W 35 10.0 28 0.54 52 1,000
MF01S MF 100-S W 35 10.0 28 0.54 52 1,000
MF02S MF 200-S 2W 50 12.0 25 0.70 52 1,000
MF03S MF 300-S 3w 55 16.0 28 0.70 64 1,000
Note:

» Extra small size types (-SS) are Non flame coating (Dark Green color).
« 1 Lead diameter of MFOW4, MF006 & MFFU2 can be provided in 0.50mm, 0.54mm & 0.60mm
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Precision Metal Film Fixed Resistors

Current noise ( uVI/v)

ROYALOHM

Max Mex | Dielectic Tolerance | Resistance Spedal Orcer
Part No. Style Working | Overload | Withstanding % Range TCR | Tolerance | Resistance TCR
\oltage | Voltage | Voliage % Range CR
MFOW8  MF 12 s00v | 400v | 400V +1% | 10Q~1MQ *50PPMPC = t0.25% | 51.1Q~200KQ | +15pppeC
MFOS4  MF25S +2% | 10Q~1MQ +100PPMPC \ +25PPMPC
MFFO4  MF40SS | 200v  400v | 200v | #5%  1Q~1MQ soo0ppmpc FOS% TR =STIKE | isoppyieg
+0.19 ~
MFOW4 | MF 25 ooy s00v | soov | 1% | 100 ~1Mo +50pPMec A% | 100@~100KR 1 yppy00
MF006 MF 60-S +2% | 10Q~1MQ +100PPMPC +0.25% | 51.1Q~330KQ | +25ppMPC
MFFU2  MF50SS = 250v | 500v | 2s0v | *5% | 12~1MQ 4200PPMPC yosy,  q00~1mq | BOPPMPC
+ ~
MPONZ | ME 1% 100 ~1Mo +s0pPmec | TO1% | 1002~ 330KR 1y 45ppypen
MEOM? | MF 755 350V 700V 700V +2% | 10Q~1MQ +100PPMPC £025%  51.1Q~511KQ | +25PPMPC
MFO1S MF 100-S +5% 1Q~1MQ - £200PPMPC ) 6, 100 ~1Mq | F5O0PPMPC
MF02S | MF 200-S +01% | 100Q ~330KQ
MF03S | MF 300-S +1% | 51.1Q ~1MQ 150PPMPC +15PPMPC
MFOTW | MF 100 500V | 1000V | 1000V +2% | 51.1Q~1MQ +100PPMPC +£025%  51.1Q ~511KQ | +25PPMPC
MFO2W | MF 200 +5% 10Q ~ 1MQ | +200PPM/PC +50PPMPC
MFO3W  MF 300 +05% | 51.1Q~1MQ
Note: MFFU2 (MF50-SS) Dielectric Withstanding Voltage Non flame 250V
Epoxy 500V
Derating Curve Load Life
. -55°C +70°C +155°C
21007 \ i +0.8
'8 80 I I \ I
S | | 1 +0.
3 ol N\ ‘ 04 ek T
2 : : : o IO T T LTI T/ (LA /(0
© i D T171Y7727277 77027777 2 ===
o 40 ¢ : : :
g 2ol | | z 04
5} ' i =
= I I I Y
€ gL | \< 5 -0.8
60 -30 0 30 60 90 120 150 180 100Q2  1KQ  10KQ  100KQ 1MQ
Ambient Temperature (°C) Nominal Resistance (2)
Current Noise Level
MF-25 MF-50 db
1 \ 0
0.3 \ -10
0.1 T —A -20
0.03 T = -30
0.01 — " 40
0.003 -50
10 100 1K 10K 100K
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Metal Oxide Film Fixed Resistors

Performance Specification

Temperature Coefficient
Short Time Overload

Dielectric Withstanding Voltage
Pulse Overload

Terminal Strength
Resistance to Soldering Heat
Solderability

Resistance to Solvent
Temperature Cycling
Humidity (Steady state)

Load Life in Humidity

Load Life

Non-Flame

+350PPM/°C

ROYALOHM

Normal size: +(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
Small size: £(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

No evidence of flashover, mechanical damage, arcing or insulation breakdown.
Normal size: £(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
Small size: +(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

No evidence of mechanical damage.

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 95% coverage.
No deterioration of protective coating and markings.

+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

<100KQ: £(5.0% + 0.05Q)Max
>100KQ: £(10.0% + 0.05Q)Max
<100KQ: £(5.0% + 0.05Q)Max
>100KQ: £(10.0% + 0.05Q)Max
No evidence of flaming or arcing.

Ordering Procedure: Ex.: MOR 1/2W, +/-5%, 1002, T/B-1000

M (0] R 0 w 2 J 0 1 0 1 A 1 0
Type: Wattage: Resistance Value:
MOR = Metal Oxide Film Normal size * E-24 series:
< W4 = 1/4W 1stdigit is “0”
W2 =1/2W 2 & 3 digits are the significant
Feature: 1w =1W figures of the resistance
0 = Standard ] oW = 2W 4t indicates the number of zeros:
|‘= Non-Inductive 3W = 3W “J” ~ 0_1‘ “K” ~0.01
5W = 5W Ex.: 4.7Q, ~47J, 4.7KQ ~ 472
TW =7W
8W = 8W ° E-96 series:
9W = 9W 1stto 3 digits are the significant
figures of the resistance and
s . the 4™ digit indicates the number
mall size of zeros
S2 = 1/2W-S Ex.: 1.33 KQ = 1331
1S = 1W-S <
28 _ 2W-S Packing Type:
35 =3W-S A = Tape/Box
4S = 4W-S T = Tape/Reel
55 =5W-S B = Bulk/Box
P = Tape/Box of PT-26mm
Extra small size <
5U = 5W-88 Packing Qty:
) 1=1,000 pcs. 2 =2,000 pcs.
5=15,000 pcs. A= 500 pcs.
Tolerance: B =2,500 pcs. 0 = Bulk/Box
G = 12% <
J =+5% Additional Information:
K = £10% 0= PT-52mm, PT-26mm,
«— Standard lead wire for Bulk/Box
8= PT-58mm
9= PT-64mm
7 = Lead wire (H=38mm)
A= PT-83mm
C= PT-73mm
D= PT-71mm

A
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ROYALOHM

Metal Oxide Film Fixed Resistors

_
* High safety standard, high purity ceramic core B = h
+ Excellent non-flame coating, non-inductive type available

« Stable performance in diverse environment,
meet EIAJ-RC2655A requirements

* Too low or too high ohmic value can be supplied on

i Standard : 2% ,5% ,10% -- E-24 series
a case to case basis

wh——CII—— ©
| | =
H L H D

Power Dimension (mm) Max Max  Dielectic . oo Std
Part No. Style Rating Working | Overioad | Withstanding Packing

at70°C  DMax LMax H3 d#005 PT  \oage Votage Votage — ende Qy
Nomal Size
MOROWA = MOR25 | 14W(025W) 25 | 75 28 | 054 | 52 | 250V | 400V | 250V  03Q~50KQ 5000
MOROW2 = MORS50 | 1/2W(050W) 35 100 28 054 52 250V = 400V = 250V | 03Q~50KQ 1,000
MOR01W ~ MOR 100 1w 50 120 25 070 52 35V 600V 350V | 03Q~50KQ 1000
MORO2W = MOR 200 2w 55 160 28 070 64 35V 600V 350V | 03Q~50KQ | 1,000
MOR0O3W ~ MOR 300 3w 65 175 28 075 64 500V 800V & 500V  5Q~100KQ 500
MOR0O5W |~ MOR 500 5W 85 260 38 075 BB 75V 1000V 750V | 5Q~150KQ 1,000
MORO7W  MOR 700 W 85 320 38 075 BB 75V 1000V 750V | 20Q~150KQ| 1600
MOR0OBW = MOR 800 8w 85 410 38 075 BB 75V 1000V 750V | 30Q~200KQ 1600
MORO9W = MOR 900 ow 85 540 38 075 BB 75V | 1000V 750V | 50Q~200KQ 1,800
Small Size
MOR0S2 = MORS50-S | 12W(050W) 25 75 28 054 52 | 250V | 400V = 250V | 03Q~50KQ 5000
MOR01S | MOR 100-S W 35 | 100 28 | 054 52 35V 600V | 350V | 03Q~50KQ | 1,000
MOR02S | MOR 200- 2w 50 | 120 25 | 070 52 350V 600V = 350V | 03Q~50KQ | 1000
MOR03S = MOR 300-S 3w 55 | 160 28 | 070 64 350V 600V = 350V | 03Q~50KQ 1000
MOR04S = MOR 400-S 4w 65 | 175 28 | 075 64 500V 800V = 500V  5Q~100KQ 500
MOR05S | MOR 500-S 5W 80 | 250 38 | 075 BB 500V 800V = 500V | 5Q~150KQ | 1,000
Extra Small Size
MOROSU MORS500SS ~ 5W | 65 175 28 | 075 64 500V = 800V = 500V | 5Q~100KQ | 500
Note:

« Standard gray base color for normal size product, sea blue color for small size and extra small size product
« Standard Non-flammable coating
* Non-Inductive type available on a case to case basis

Derating Curve Heat Rise Chart

-55°C +70°C +130°C +235°C
& 100 \ : : 250 7W,8W,9W
s AN | ¢ : o 4W,5W
T 80h ; ; 200
g ' ' \ ' ' Py L~ /3W
= ol ! N_MOR 1wW~9w : 2 /] 2w
e} T T T T 7
5 1 j \ j ,
5 : MOR|1/4\W~1/RW | ! \\ : g //// W
o 40f . ; < ; 2 100
— ' ' ' ' © // /
S ! ! ! ! @ 7 | 1/2W,1/4W
o 20 0 0 < T Q 50
8 - - ! J § %/
o . . \ N i)

60 -40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 0 25 50 75 100

Ambient Temperature (°C) Rated Load (%)
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Fusible Fixed Resistors

Performance Specification

Temperature Coefficient
Short Time Overload

Dielectric Withstanding Voltage

Terminal Strength

Resistance to Soldering Heat

Solderability
Resistance to Solvent
Temperature Cycling
Humidity (Steady state)

Load Life in
Load Life
Non-Flame

Humidity

+350PPM/°C

+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
No evidence of flashover, mechanical damage, arcing or insulation breakdown.

No evidence of mechanical damage.

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 95% coverage.

No deterioration of protective coating and markings.

+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

ROYALOHM

Do not have any specimens which burn with flaming combustion after each application.

Ordering Procedure: Ex.: FRN 1W, +/-5%, 10Q, T/B-1000

F R N 0 1 W J 0 1 0 0 A 0
Type: Wattage: Resistance Value:
FRN = Fusible Film W4 = 1/4W * E-24 series:
< W2 =1/2W 1stdigit is “0”
1W = 1W 2 & 3 digits are the significant
2W = 2W figures of the resistance
3W = 3W 4"indicates the number of zeros:
Feature: S$2 = 1/2W-S J"=~0.1,°K" ~ 0.01
0= Standard N4 = 0 4W Ex.: 4.7Q ~ 47J, 4. TKQ~ 472
" 75=3/4W <
15 =1.5W
-—
Packing Type:
A = Tape/Box
T = Tape/Reel
Tolerance: B = Bulk/Box
G=£2% P = Tape/Box of PT-26mm
J = £5% <
K = +10%
-— |

Packing Qty:

1 =1,000 pcs. 5 =5,000 pcs.
A = 500 pcs. B = 2,500 pcs.
0 = Bulk/Box

<

Additional Information:

0=PT-52mm, PT-26mm,
Standard lead wire for Bulk/Box

8 =PT-58mm

9=PT-64mm

A
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ROYALOHM

Fusible Fixed Resistors

=

* Nickle or Metal film deposits in cylinder ceramic rods o g
- Non-flame coating il
* Ideal circuit opening controller, disconnecting units from overload

rating specified
* Too low or too high ohmic value can be supplied on a case to case basis
- Spacial UL approved items available (UL 1412)@

T —— ©

| | | D

Standard : 2% ,5% ,10% -- E - 24 series

H L H D
Power Dimension (mm) Resi Dielectric Std
; esistance . ) !
Part No. Style Rating Range Withstanding| Packing
at 70°C DMax | LMax | Hx3 | d+0.05 PT Voltage Qty
FRNOW4 FRN 25 1/4W(0.25W) 25 6.8 28 0.54 52 0.22Q ~10KQ 300V 5,000
FRNOS2 FRN 50-S 1/2W (0.50W) 25 6.8 28 0.54 52 0.22Q ~10KQ 300V 5,000
FRNON4 FRN 40 0.40W 25 6.8 28 0.54 52 0.22Q ~10KQ 300V 5,000
FRNOW?2 FRN 50 1/2W (0.50W) 3.0 9.0 28 0.54 52 0.22Q ~10KQ 350V 1,000
FRNO75 FRN 75 3/4W (0.75W) 3.5 10.0 28 0.54 52 0.22Q ~10KQ 350V 1,000
FRNO1W FRN 100 1w 3.5 10.0 28 0.54 52 0.22Q ~10KQ 350V 1,000
FRNO15 FRN 150 1.5W 5.0 12.0 25 0.70 52 0.22Q ~10KQ 600V 1,000
FRNO2W FRN 200 2W 5.0 12.0 25 0.70 52 0.22Q ~10KQ 600V 1,000
FRNO3W FRN 300 3w 5.5 16.0 28 0.70 64 0.22Q ~10KQ 600V 1,000
Fusing Characteristics
Resistance Range Magnification of Power Rating| Fusing Time (Maximum time) Derating Curve
., -55°C +70°C +155°C
0.22Q~0.99Q 32 ( Test by current) 60 sec £100 N :
B 80 : :
16 (1E  3E Test by current ) 60 sec S : ! \ !
g 60 | |
20 40 sec @ 40 : :
c | | |
1Q ~10KQ 24 30 sec g 20 ; :
LA : N
28 20 sec 60 30 0 30 60 90 120 150 180
32 15 sec Ambient Temperature (°C)

Fusing Characteristics Chart
Overload Curve

200 )
100 15 Short time overload
1Q~10KQ 10
@ 50 0.220~0.99Q 5
g —— 0 VA 0 7 7 7 e e e 1 |
= 10 s W]
o X -
c ~
@ x -10
= Z 45
] <
I e e 1 10 100 1K
0 12 16 20 24 28 32 36

Nominal Resistance (Q)

hovs, W)
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Metal Glaze Film Fixed Resistors

Performance Specification

Temperature Coefficient
Short Time Overload
Insulation Resistance

Dielectric Withstanding Voltage

Pulse Overload
Terminal Strength

Resistance to Soldering Heat

Solderability

Resistance to Solvent
Temperature Cycling
Humidity (Steady State)
Load Life in Humidity

Load Life

Surge Withstanding Voltage

< +200PPM/°C

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 10,000 Mega Ohm

N

ROYALOHM

No evidence of flashover, mechanical damage, arcing or insulation breakdwown.

+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

No evidence of mechanical damage.

+(1.0% + 0.05Q)Max,with no evidence of mechanical damage.

Min. 95% coverage.

No deterioration of protective coating and markings.

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(20.0% + 0.05Q)Max, with no evidence of mechanical damage.

Ordering Procedure: Ex.: MGR 1W, +/-5%, 470KQ, T/B-1000, Non-Flame

M G R F

0 4 7 4

Type:
MGR = Metal Glaze Film

<
<

Feature:
0 = UL epoxy for 1/4W only
F = UL Non-Flame for 1/2W, 1W, 2W

<
<

Wattage:
Normal:

Resistance Value:

E-24 series:

1stdigit is “0”

2n & 3 digits are the significant
figures of the resistance

4" indicates the number of zeros:
“J’~0.1, “K” ~ 0.01

Ex.: 4.7Q ~ 47J, 4. 7KQ ~ 472

E-96 series:

1stto 3 digits are the significant
figures of the resistance and
the 4" digit indicates the number

W4 = 1/4W (UL Epoxy Paint) Only
W2 = 1/2W (UL Non-Flame Paint)
1W =1W (UL Non-Flame Paint)

2W =2W (UL Non-Flame Paint)

Small: Packing Type:
S2 = 1/2WS A = Tape/Box
1S = 1WS T = Tape/Reel
2S = 2WS B = Bulk/Box
3S =3WS P = Tape/Box of PT-26mm
E);trj' 15'/';'\7\}'58 Packing Qty:
1U = 1WSS 1 =1,000 pcs.
2U = 2WSS 4 = 4,000 pcs.
3U = 3WSS 5= 5,000 pcCs.
A =500 pcs.
< B = 2,500 pcs.
Tolerance: 0 = Bulk/Box
F=$1% X B .
G=+2% Additional Information:
J =+5% 0= PT-52mm,
Standard lead wire for Bulk/Box
— 8=PT-58mm
9=PT-64mm

of zeros.
Ex.: 1.33KQ = 1331

<
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ROYALOHM

Metal Glaze Film Fixed Resistors
.
» Small in dimension and broad range in high resistance

* Metal glaze resistor elements provide high stable performance m
against environmental conditions and overload &0
* Excellent in absorption of electric shock (Pulse, Surge Voltage)
* Approved to IEC 60065 safety requirements (VDE) ool Eo 0 .
(For 1/2W: 1M ~100M, 1W and 2W: 100K ~ 100M) Standard 2% % A0 s s
» Recognized by UL 1676 for 1/2W, 1W and 2W normal size
resistance value 960K ~12M

%|=[|]jmj=| ©

H L H D
Part No. Style ll:g\tl;/r?g; Dimension (mm) Pa?:tlg ng
at 70°C DMax = LMax | d:005 = H:3 | PT Qty

Normal Size

MGROW4 MGR 25 1/4W (0.25W) 2.7 70 0.60 28 52 4,000

MGRFW2 MGR 50 1/2W (0.50W) 38 100 0.60 28 52 1,000

MGRF1W MGR 100 1w 52 130 0.75 25 52 1,000

MGRF2W MGR 200 2w 6.0 17.0 0.75 28 64 500
Small Size / Ultra Small Size

MGROU2 MGR-50-SS 12w 2.7 7.0 0.60 28 52 4,000

MGRFS2 MGR-50-S 172W 3.3 9.5 0.60 28 52 1,000

MGRF1U MGR-100-SS 1w 4.0 10.0 0.60 28 52 1,000

MGRF1S MGR-100-S 1w 4.7 11.0 0.70 28 52 1,000

MGRF2U MGR-200-SS 2w 4.7 13.0 0.75 28 52 1,000

MGRF2S MGR-200-S 2w 5.2 13.0 0.75 28 52 1,000

MGRF3U MGR-300-SS 3W 5.2 13.0 0.75 28 52 1,000

MGRF3S MGR-300-S 3w 6.0 17.0 0.75 28 64 500

www.royalohm.com Compliant



ROYALOHM

Metal Glaze Film Fixed Resistors

Surge Characteristics

Max Max Dielectric Surge .
. . R
Part No. Style Working Overload | Withstanding Withstanding e;;sr’:zr;ce
Voltage Voltage Voltage Voltage
Normal Size
MGROW4 MGR 25 1,600V 2,000V 700V 100KQ~100MQ: 3,000y | *17%: 100KQ ~1MQ

5%: 1KQ ~ 100MQ

100KQ~360KQ2: 5,000V
MGRFW2 MGR 50 3,500V 4,000V 700V 361KQ~1MQ: 7,000V
1.1MQ~100MQ: 10,000V

#1%: 100KQ ~ 1MQ
+5%: 1KQ ~100MQ

+1%: 100KQ ~ 1MQ

MGRF1W MGR 100 3,500V 4,000V 1,000V 100KQ~100MQ: 10,000V 5% 1KQ ~ 100MO

MGRF2W | MGR 200 3,500V 4,000V 1,000V 100KQ~100MQ : 10,000V = *1%: 100KQ ~1MQ
+5%: 1KQ ~ 100MQ

Small Size / Ultra Small Size

£1%: 100KQ ~ 1MQ

MGROU2 = MGR-50-SS 500V 700V 500V 5%: 1KQ ~ 33MQ
100KQ~1MQ: 3,000V = +10%: 1KQ ~ 33MQ

1.1MQ~6.2MQ: 4,000V
2~6.8MQ: 10,000V | +1%: 100KQ ~ 1MQ

MGRFS2 MGR-50-S 500V 700V 500V +5%: 1KQ ~ 33MQ
+10%: 1KQ ~ 33MQ

+1%: 100KQ ~ 1MQ
MGRF1U | MGR-100-SS 700V 1,000V 700V +5%: 1KQ ~ 33MQ
100KQ~1MQ: 4,000V | #10%: 1KQ ~ 33MQ
1.1MQ~6.2MQ: 5,000V
>~6.8MQ: 10,000V +1%: 100KQ ~ 1MQ
MGRF1S MGR-100-S 700V 1,000V 700V +5%: 1KQ ~ 33MQ
+10%: 1KQ ~ 33MQ

£1%: 100KQ ~ TMQ

MGRF2U | MGR-200-SS 1,000V 1,400V 700V 5%: 1KQ ~ 33MQ
100KQ~1MQ: 5,000V = *10%: TKQ ~33MO

1.1MQ~6.2MQ: 6,000V
>~6.8MQ: 10,000V | +1%: 100KQ ~ 1MQ

MGRF2S MGR-200-S 1,000V 1,400V 700V +5%: 1KQ ~ 33MQ
#10%: 1KQ ~ 33MQ

100KQ~1MQ: 5,000V | +1%: 100KQ ~ 1MQ

MGRF3U | MGR-300-SS 1,000V 1,400V 700V 1.1MQ~6.2MQ: 6,000V | +5%: 1KQ ~ 33MQ
=~6.8MQ: 10,000V $10%: 1KQ ~ 33MQ

100KQ~1MQ: 8,000V | +1%: 100KQ ~ 1MQ

MGRF3S MGR-300-S 1,000V 1,400V 700V 1.1MQ~6.2MQ: 9,000V | +5%: 1KQ ~33MQ
>~6.8MQ: 10,000V +10%: 1KQ ~ 33MQ

Surge Withstanding Voltage: IEC 60065

1. Discharge test: 3KV ~ <10KV, 0.01uF capacitor discharge pulse, 10 times (1 pulse: 2.5 sec “ON”, 2.5 sec “OFF”)
2. Discharge test: >10KYV, 0.001uF (1nF) capacitor discharge pulse, 50 times (1 pulse: 2.5 sec “ON”, 2.5 sec “OFF”)
Derating Curve Surge Test - Test Circuit
-55°C +70°C +155°C R A B R c '
100> \ ; e ] .
80 | —\ 1 :
£ 60 N\ 10k = @) c X |
° i ! ! —_ = 1 1 X 1
g 40y | | = L :
B 20 : : E
g ol : N i °
60 30 0 30 60 90 120 150 180 D
Ambient Temperature (°C) Note: C1 = 0.01,F <10,000V C1=0.001,F (1nF)=10,000V

R, =1KQ R, =100MQ R3=0.1MQ R3=15MQ E
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ROYALOHM

Power Metal Fixed Resistors

Performance Specification

Short Time Overload

1(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

Dielectric Withstanding Voltage  No evidence of flashover, mechanical damage, arcing or insulation breakdown.

Pulse Overload
Terminal Strength
Resistance to Soldering Heat

Solderability

Resistance to Solvent
Temperature Cycling
Humidity (Steady state)
Load Life In Humidity

Load Life

$(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
No evidence of mechanical damage.

£(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
Min. 95% coverage.

No deterioration of protective coating and markings.

1(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
$(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
<100KQ: +(5.0% + 0.05Q)Max

=2100KQ: £(10.0% + 0.05Q)Max

<100KQ: +(5.0% + 0.05Q)Max

>100KQ: £(10.0% + 0.05Q)Max

Ordering Procedure: Ex.: PMR 1W-SSS +/-5% 100€Q, T/B-1000

P M R 1 T J 0 1 0 1 A 5 0
Type: Resistance Value:

PMR=Power Metal * E-24 series:

< 1st digit is “0”

Feature:
0 = Standard

A

2M & 3 digits are the significant
figures of the resistance

Wat_tage: 4" indicates the number of zeros:
1T = 1W-SSS e .

2S = 2W-S J’~0.1,“K"~0.01

3S = 3W-S Ex.:4.7Q, ~47J, 4.7TKQ ~ 472

E-96 series:
1st to 3 digits are the significant

Tolerance: figures of the resistance and

G =+2% the 4" digit indicates the number
J =+5% of zeros.

K =+10% Ex.: 1.33 KQ = 1331

A

A

Packing Type:

A = Tape/Box

T = Tape/Reel

B = Bulk/Box

P = Tape/Box of PT-26mm

A

Packing Qty:

1 =1,000 pcs. 2 =2,000 pcs.
5 =5,000 pcs. A=500 pcs.
B =2,500 pcs. 0 = Bulk/Box

A

Additional Information:
0 =PT-52mm, PT-26mm,
Standard lead wire for Bulk/Box

7 = Lead wire (H=38mm)

8 = PT-58mm

9 = PT-64mm

A =PT-83mm

C=PT-73mm

D=PT-71mm

A
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Power Metal Fixed Resistors

Features

« High Power, small in dimension
» Stable performance against environment conditions
 Define interruption behavior
* Application: All general purpose power application

ROYALOHM

Standard : 2% ,5% ,10% -- E-24 series

L1 O

Ambient temperature (°C)

www.royalohm.com

Rated Load (%)

H L H D
Power 5 T g Max Max Dielectric . Std
PartNo. ~ Style Rating (mm) Working | Overload | Withstanding Re;;stazce (P.II;CI\:/IITC) Packing
at70°C D Max LMax H#3 0005 PT \otage Votage  Volage g Qly
PR 1W R<1Q(06W) 0.56Q~100KQ +350
PMROTT " geq 25 | 65 | 25 054 | 52 | 350V 400V 350V | 101KQ~470KQ  #400 | 5,000
R21Q(1W) 471KQ~1IMQ | +800
PMR 3.90~100KQ = +350
PMRO02S 2W 40 1.0 25| 075 | 52 | 500V 600V 350V 1,000
2W-S 101KQ~680KQ  +400
PMR 12Q~100KQ +350
PMRO03S 3w 55 | 160 | 25 075 | 64 | 750V 800V 350V 1,000
3W-s 101KQ~180KQ | +400
Heat Rise Chart
-55°C +70°C +155°C
1007 ‘ ; 250
? | | | 8
S ‘ ! [ o}
< sgor . \ . < 200 3W
-c I I I
S 1 | \ | 2 ] 2w
o ol ‘ ; ¥ 150
3 | | o P
[ | | 2 400 e 1w
- | | | ©
= ‘ ‘ ‘ g / /
8 | | | Q. /
S 20 * * g 50 g
(0] | | | o
o | | | |_
! ! \
60 0 30 60 90 120 150 180 0 25 50 75 100




Wire-Wound Fixed Resistors

Performance Specification

Temperature Coefficient
Short Time Overload

Dielectric Withstanding Voltage

Pulse Overload

Terminal Strength
Resistance to Soldering Heat
Solderability

Temperature Cycling

Load Life in Humidity

Load Life

Non-Flame

Surge Immunity (IEC 61000-4-5)

ROYALOHM

<20Q: +400PPM/°C; >20Q: +300PPM/°C
1(2.0% + 0.05Q2)Max, with no evidence of mechanical damage.

No evidence of flashover, mechanical damage, arcing or insulation breakdown.

+(5.0% + 0.05Q2)Max, with no evidence of mechanical damage.
No evidence of mechanical damage.

1£(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
Min. 95% coverage.

1(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
1£(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
No evidence of flaming or arcing.

+(5.0% + 0.05Q)Max,

Ordering Procedure: Ex.: KNP 1W,+/-5%, 100, T/B-1000

K N P 0 1 W J 0 1 0 1 A 1 0
Type: Wattage: Resistance Value:
KNP = KNP Normal * E-24 series:
KNS = KNS W2 = 1/2W 1stdigit is “0”
KNH = KNH 1W = 1W 2m & 3 digits are the significant
< L figures of the resistance
Feature: 9W = 9W 4™ indicates the number of zeros:
0 = Standard AW = 10W '~ 0.1, 'K~ 0.01
. Ex.: 4.7Q ~ 47J, 4. 7TKQ ~ 472
I = Non-Inductive S o
U = UL Approved A0 =100W ’ E;% senes: —
S = Special / Customized 1. to 3" digits are.the significant
(For KNP Type only) Small f|guref qf .th.e r.eS|stance and
< 1S = 1W-S the 4" digit indicates the number
of zeros.
o Ex. 1.33K =1331
9S = 9W-S <
AS = 10W-S Packing Type:
A = Tape/Box
Extra Small T = Tape/Reel
1U = 1W-SS B = Bulk/Box
2U = 2W-SS <
3U = 3W-SS Packing Qty:
4U = 4W-SS 1=1,000 pes.
AU = 10W-SS 2 = 2,000 pes.
Tolerance: A =500 pes.
F o= +1% B = 2,500 pcs.(for T/R)
n 0 = Bulk/Box
G =1*2% <
J = £5% Additional Information:
K =£10% (for KNP, KNS, KNH,KNHA Type B/B pack only)

0=NIL

(for KNP Type only)
0=PT-52mm, PT-26mm
8=PT-58mm
9=PT-64mm
C=PT-73mm

<
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Wire-Wound Fixed Resistors

Features

+ Color coating is “Green”
* Non-inductive type available
 Excellent flame resistance
* Too low or too high ohmic value can be supplied on
a case to case basis

+ Special Fusing Wire-Wound Resistors can be supplied on

a case to case basis

» Special UL approved items available (UL1412)

W

ROYALOHM

Standard : 2% ,5% ,10% -- E-24 series
1% -- E- 96 series

1,
Zh Hil
| | o
H D
Power Dimension (mm) Low Standard High
Part No. Style Rating at Resistance | Resistance  Resistance
70°C D1 L+1 H+3 |d+0.05 PT Range Range Range
Normal Size
KNPOW2 KNP 50 1/2W (0.50W)| 3.5 10.0 28 0.54 52 0.060Q~9.9Q | 10Q~39Q | 40Q~560Q
KNPO1W KNP 100 1w 5.0 12.0 25 0.70 52 0.102~9.9Q 10Q~50Q | 51Q~1KQ
KNPO2W KNP 200 2W 55 16.0 28 0.70 64 0.150~9.9Q| 10Q~120Q  121Q~2KQ
KNPO3W KNP 300 3w 6.5 17.5 28 0.75 64 0.250~9.9Q | 10Q~200Q2 201Q~3KQ
KNPO5W KNP 500 5w 8.5 25 38 0.75 B/B 10.50Q~9.9Q| 10Q~470Q  471Q~5KQ
KNPO7W KNP 700 ™w 8.5 30 38 0.75 B/B 0.65Q~9.9Q 10Q~470Q | 471Q~6KQ
KNPO8W KNP 800 8w 8.5 40 38 0.75 B/B 1.0Q~9.9Q | 10Q~1.5KQ 1.6KQ~10KQ
KNPOOW KNP 900 9w 8.5 53 38 0.75 B/B 1.0Q~9.9Q | 10Q~1.5KQ 1.6KQ~15KQ
Small Size
KNP01S KNP 100-S 1w 3.5 10.0 28 0.54 52 0.060Q~9.9Q | 10Q~39Q | 40Q~560Q
KNP02S KNP 200-S 2W 5.0 12.0 25 0.70 52 0.102~9.9Q 10Q~50Q | 51Q~1KQ
KNP03S KNP 300-S 3w 55 16.0 28 0.70 64 0.150~9.9Q| 10Q~120Q  121Q~2KQ
KNP05S KNP 500-S 5W 6.5 17.5 28 0.75 64 0.250~9.9Q | 10Q~200Q 201Q~3KQ
KNPO7S KNP 700-S ™™ 8.5 25 38 0.75 B/B 10.50Q~9.9Q| 10Q~470Q 471Q~5KQ
KNP08S KNP 800-S 8w 8.5 30 38 0.75 B/B 10.65Q~9.9Q| 10Q~470Q | 471Q~6KQ
KNP09S KNP 900-S 9w 8.5 40 38 0.75 B/B 1.0Q~9.9Q | 10Q~1.5KQ 1.6KQ~10KQ
KNPOAS KNP 1000-S 10W 8.5 53 38 0.75 B/B 1.0Q~9.9Q | 10Q~1.5KQ 1.6KQ~15KQ
Extra Size
KNPO1U KNP 100-SS 1w 3.0 9.0 28 0.54 52 0.102~9.9Q 10Q~39Q | 40Q~180Q
KNPO2U KNP 200-SS 2W 3.5 10.0 28 0.54 52 0.100Q~9.9Q| 10Q~39Q | 40Q~220Q
KNPO3U KNP 300-SS 3w 5.5 13.5 28 0.70 64 0.20Q~9.9Q 10Q~50Q | 51Q~620Q
KNP04U KNP 400-SS 4W 55 16.0 28 0.70 64 0.200~9.9Q| 10Q~120Q 121Q~750Q
KNPOAU KNP 1000-SS 10W 8.5 40 38 0.75 B/B 1.0Q~9.9Q | 10Q~1.5KQ |1.6KQ~5KQ
Note: For KNP Series Max. Working Voltage: 500V
Max. Overload Voltage: 1,000V

Dielectric Withstanding Voltage : Dimension < 3.5 x 10 : 350V
> 3.5x10: 500V
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Wire-Wound Fixed Resistors

Features

* Color coating Is "Green"

* Non-inductive type avaliable

* Excellent flame resistance

* Too low or too high ohmic value can be supplied on
a case to case basis

+ Special Fusing Wire-Wound Resistors can be supplied on
a case to case basis

- Special UL approved items available (UL1412)

ROYALOHM

Standard : 2% ,5% ,10% -- E - 24 series

-65

0

50

100

150 200 250 300

Ambient Temperature (°C)

50

Rated Load (%)

Fusing Graph For UL Approved

200
100

50

30

10

Fusing time(s)

(&)

1

0

10 20 30

40 50

Multiplier of power rated
Note: For KNPU Series Dieletric Withstanding Voltage : 1,000VAC.

www.royalohm.com

60

100

1% -- E - 96 series
¢d £ .
! |
| | | |
H L H D
Power Dimension (mm) Standard
Part No. Style Rating Resistance
at70°C D(Max) L(Max) H+3 d:0.05 PT Range
Normal Size
KNPU1W KNPU100 W 5.0 12.0 28 0.70 52 0.47Q ~ 240Q
KNPU2W KNPU200 2W 55 16.0 28 0.70 64 0.47Q ~ 240Q
KNPU3W KNPU300 3w 6.5 17.5 28 0.75 64 0.47Q ~ 240Q
KNPU5W KNPU500 5W 8.0 20.0 38 0.75 BB | 0.47Q ~ 240Q
KNPU7W KNPU700 W 8.5 25.0 38 0.75 B/B 0.47Q ~ 47Q
Note: Surge spec available on a case to case basls.
Power Dimension (mm) g Standard Max
Part No. Style Rating Relg;srtlagce Packing Surge
at70°C D(Max) L(Max) H+3 d+0.05 PT 9 Qty Voltage
Small Size
KNPU1U | KNPU1W-SS 1W 3.0 8.5 28.0 0.54 52 10Q 1,000 1.2KV
KNPU1S | KNPU1W-S 1w 4.0 9.0 28.0 0.60 52 47Q~ 47Q 1,000 | Depends on Value
KNPU1S KNPU1W-S 1w 4.0 10.0 28.0 0.75 52 47Q ~ 470 1,000 Depends on Value
KNPU2S | KNPU2W-S 2w 5.0 12.0 28.0 0.70 52  0.47Q~240Q| 1,000 | Depends on Value
KNPU3S KNPU3W-S 3W 5.5 16.0 28.0 0.70 64 0.47Q ~ 2400 1,000 Depends on Value
Derating Curve Heat Rise Chart
= +70°C  +155°C +275°C )
2 100 . S 200
kS :\\ : : b
5 % . . . 2 150 W, 7W
o 60 - -
2 : - : 2 100 L 1/2W, 1W, 2W, 3W
x 40 - N - ©
§ 20 ! ~s~ ! 2 50
a 1 ~s 1 g
o ] N [



ROYALOHM

Wire-Wound Fixed Resistors

KNH, KNHA Type

KNH Type KNHA Type
b D
B— P @y T P e
== T == |C I C
<|>f\ dA—
T B T L] l
. |
Part No. - Ilzg\’:;lr?g; Dimension (mm) Res;Sntgzce
at70°C A+15 B#15  C#3 D+05 @ P45
KNH020 KNH 20W 20W 19 50 19 45 40 04Q ~ 10KQ
KNHO30 KNH 30W 30W 19 75 19 45 65 05Q ~ 15KQ
KNH040 KNH 40W 40W 19 <) 19 45 80 0.6Q ~ 20KQ
KNHO50 KNH 50W 50W 28 75 31 8 65 3Q ~ 25KQ
KNHO60 KNH 60W 60W 28 <) 31 8 80 3Q ~ 30KQ
KNHO80 KNH 80W 80W 28 15 31 8 100 3Q ~ 40KQ
KNH100 KNH 100W 100W 28 140 31 8 130 3Q ~ 50KQ
KNHA25 KNHA 25W 25W 21 41 24 5 30 04Q ~ 10KQ
KNHA30 KNHA 30W 30W 21 42 24 5 30 04Q ~ 10KQ
KNS Type
D
Ly
H K
h
45%0.5
B
e, | s | oo Dimensen () Resrce
at 70°C DMax L#15 P05 H#1 = hx1 B20.5 Range
KNS02W KNS 200 2w 8 19 8 19 12 45 0.1Q ~ 50Q
KNSO03W KNS 300 3w 8 21 10 19 13 45 05Q ~ 50Q
KNS05W KNS 500 5W 10 26 15 215 13 65 0.5Q ~ 100Q
KNSO07W KNS 700 W 10 31 20 215 13 65 10 ~ 1KQ
KNS08W KNS 800 8W 10 41 30 215 13 65 1Q ~ 15KQ
KNSOAW KNS 1000 10W 10 54 43 215 13 65 1Q ~ 2KQ
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Anti-Surge Wire-Wound Fixed Resistors

Performance Specification

Temperature Coefficient

Short Time Overload

Dielectric Withstanding Voltage
Pulse Overload

Terminal Strength

Resistance to Soldering Heat
Solderability

Temperature Cycling

Load Life In Humidity

Load Life

Non-Flame

Surge Immunity (IEC 61000-4-5)

Min. 95% coverage.

<20Q: +400PPM/°C; 220Q: +300PPM/°C
1(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

No evidence of mechanical damage.

No evidence of flaming or arcing
1(5.0% + 0.05Q)Max.

Ordering Procedure: Ex.: KNPA 1W, +/-5% 100Q, T/B-1000, AntiSurge

ROYALOHM

No evidence of flashover, mechanical damage, arcing or insulation breakdown.
1(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

1(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
1(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

1(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
1(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

K N P A 1 w J 0 1 0 1 A 1 0
Type: Wattage: Resistance Value:
KNP = KNP Normal ° E-24 series:
< W2 = 12w 1st digit is “0”
1W = 1W 27 & 3 digits are the significant
.. figures of the resistance
IW = 9W 4t indicates the number of zeros:
AW = 10W “J”~0.1, “K” ~ 0.01
Feature: .. Ex.: 4.7Q ~47J, 4.7KQ ~ 472
A = Anti-Surge A0 = 100W * E-96 series:
“© 1st to 3" digits are the significant
Small figures of the resistance and
1S = 1W-8 the 4™ digit indicates the number
.. of zeros:
9S = 9W-S Ex. 1.33K = 1331
AS = 10W-S
- | Packing Type:
A = Tape/Box
T = Tape/Reel
B = Bulk/Box
Tolerance: Packing Qty:
F=+1% 1 =1,000 pcs.
G = 2% A =500 pcs.
J = 15% B = 2,500 pcs.(for T/R)
K =+10% 0 = Bulk/Box
- <
Additional Information:
0 = PT-52mm, PT-26mm,
Standard lead wire for Bulk/Box
8 = PT-58mm
9 = PT-64mm

<
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Anti-Surge Wire-Wound Fixed Resistors

Features

* Color coating is "Green"

* Excellent flame resistance

* Too low or too high ohmic value can be supplied on

a case to case basis

* Special Fusing Wire-Wound Resistors can be supplied on

a case to case basis

* Special Anti-Surge function items available (per IEC 61000-4-5)

ROYALOHM

Standard : 2% ,5% ,10% -- E - 24 series

1% -- E - 96 series
—
0d 4 1ing (4
| | s
H L H D
Povyer Dimension (mm) Standard High Surge
e e DS 0w et aos tes pr Mamn Remewe ot
Normal Size
KNPAW?2 KNPA50 1/2W(0.5W) 35 10.0 0.54 28 52 10Q~39Q | 40Q~560Q | 1KV-4KV
KNPA1W KNPA100 1w 5.0 12.0 0.70 25 52 10Q~50Q | 51Q~1KQ | 2KV-5KV
KNPA2W KNPA200 2W 5.5 16.0 0.70 28 64 10Q~120Q | 121Q~2KQ | 3KV-6KV
KNPA3W KNPA300 3W 6.5 17.5 0.75 28 64 |10Q~200Q | 201Q~3KQ | 4KV-7TKV
KNPA5SW KNPA500 5W 8.5 25.0 0.75 38 B/B | 10Q~470Q | 471Q~5KQ | 5KV-8KV
KNPA7W KNPA700 W 8.5 30.0 0.75 38 B/B | 10Q~470Q | 471Q~6KQ B6KV-10KV
KNPASW KNPAS800 8w 8.5 40.0 0.75 38 B/B 10Q~1.5KQ [1.6KQ~10KQ| 7KV-10KV
KNPAQW KNPA900 9w 8.5 53.0 0.75 38 B/B 10Q~1.5KQ 1.6KQ~15KQ| 8KV-10KV
Small Size
KNPA1S KNPA-100-S 1w 35 10.0 0.54 28 52 10Q~39Q | 40Q~560Q | 1KV-4KV
KNPA2S KNPA-200-S 2W 5.0 12.0 0.70 25 52 10Q~50Q | 51Q~1KQ | 2KV-5KV
KNPA3S KNPA-300-S 3w 5.5 16.0 0.70 28 52 | 10Q~120Q 121Q~2KQ = 3KV-6KV
KNPA5S KNPA-500-S 5W 6.5 17.5 0.75 28 64 1 10Q~200Q  201Q~3KQ | 4KV-7KV
KNPA7S KNPA-700-S W 8.5 25.0 0.75 38 B/B |10Q~470Q | 471Q~5KQ | 5KV-8KV
KNPA8S KNPA-800-S 8W 8.5 30.0 0.75 38 B/B |10Q~470Q | 471Q~6KQ | 6KV-10KV
KNPA9S KNPA-900-S 9w 8.5 40.0 0.75 38 B/B [10Q~1.5KQ 1.6KQ~10KQ 7KV-10KV
KNPAAS KNPA-1000-S 10W 8.5 53.0 0.75 38 B/B [10Q~1.5KQ 1.6KQ~15KQ 8KV-10KV
Note: For KNPA Series Max. Working Voltage: 500V
Max. Overload Voltage: 1,000V

+70°C

Dieletric Withstanding Voltage : Dimension

- Low and high resistance

- Small size

- Higher surge voltage
Derating Curve

+275°C

100
80

+155°C

N

60
40

N
~

~
.~

20

Percent Rated Load (%)

1
1
|
[ b
1
I
1

B

Temperature Rise (°C)

I
I
1
1
|
T
1
I
a

N

55 0

50

100 150 200 250 300
Ambient Temperature (°C)

The following are available on case to case basis:

Heat Rise Chart

<3.5x10: 350V
>3.5x10: 500V

10W

200

—8W
5W, 7W

150

100

50

2W, 3W

50
Rated Load (%)
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ROYALOHM

Thermal Fusing Wire-Wound Fixed Resistors

Performance Specification

Temperature Coefficient +400PPM/°C Max.

Short Time Overload +(2.0% + 0.05Q) Max, with no evidence of mechanical damage.

Dielectric Withstanding Voltage No evidence of flashover, mechanical damage, arcing or insulation breakdown.
Insulation Resistance 20MQ Max. with no evidence of mechanical damage.

Terminal Strength No evidence of mechanical damage.

Humidity (Steady State) +(3.0% + 0.05Q) Max, with no evidence of mechanical damage.

Load Life in Humidity +(5.0% + 0.05Q2) Max, with no evidence of mechanical damage.

Load Life +(5.0% + 0.05Q) Max, with no evidence of mechanical damage.

Ordering Procedure: Ex.: TFR 1W,+/-5% 4.7€) B/B

T F R 0 1 w J w 4 7 J B 0 0

Type: Resistance Value:
TFRO=TFR Wattage: * E-24 series:
P 1w =1W 1stdigit denotes product type

W= Wire-wound type
P= Power Film type
Tolerance: 2nd & 31 digits are the significant

J =+5% figures of the resistance
K =+10% 4" indicates the number of zeros:
— ") ~0.1,"K"~0.01

Ex.: 4.7Q ~ 47J, 4.7TKQ ~ 472

<
<

Packing Type:
B = Bulk/Box

<

Packing Qty:
TFR Type 0 = Bulk/Box

<
<

Additional Information:

» Low resistance value with higher power dissipation 2 = Standard
» Wire-wound resistor with thermal fuse protection
« Used in Electronic ballast, other Lighting applications

|
h1I df { 130C1A
L 1W15QJ D
| H | L
Power .
. ) i Current Resistancel TF (TH/Tc| T™m Ir Ur

Type Ratlrgg D L H (Min) | h1 (Min) d £0.02 Rating | Range ©C) = (C) (C) @A) W)

at70 C
TFR 1w 5.5+0.5 14+1 12 35 0.53 2A 4.7Q 130 102 180 2 250
TFR 1w 55 +3 5 11(Max.) 12 35 0.53 1A 4.7Q 130 102 180 2 250

Note: 1.)TH / Tc (°C) = Holding Temperature
2.) Tm (°C) = Max. Temperature Limit
3.) TF (°C) = Rated Functioning Temperature
4.) Ir (A) = Rated Current
5.) Ur (V) = Rated Voltage

www.royalohm.com Compliant)



Terminal Type of Metal Oxide Film Fixed Resistors

Performance Specification

ROYALOHM

Temperature Coefficient <20Q: +400PPM/°C; >20Q: +350PPM/ °C

Short Time Overload 1(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
Dielectric Withstanding Voltage No evidence of flashover, mechanical damge, arcing or insulation breakdown.
Pulse Overload £(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
Terminal Strength No evidence of mechanical damage.

Resistance to Soldering Heat £(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
Solderability Min. 95% coverage.

Resistance to Solvent No deterioration of protective coating and marking.
Temperature Cycling +(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
Humidity (Steady State) +(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
Load Life in Humidity +(5.0% + 0.05Q)Max

Load Life +(5.0% + 0.05Q)Max

Non-Flame No evidence of flaming or arcing

Ordering Procedure: Ex.: TMOV 5W, +/-5%, 1KQ, B/B

T M o \" 5 W J 0 1 0 2 B

Type: Resistance Value:
TMOV = Vertical Terminal ° E-24 series:
TMOR = Radial Terminal 1st digit is “0”
< 2n & 3 digits are the significant
figures of the resistance
Wattage: 4" indicates the number of zeros:
3W = 3W “J”~0.1, "K"~ 0.01
5W = 5W Ex.: 4.7Q ~ 47J, 4.7KQ ~ 472
TW = 7W A
< Packing Type:
Tolerance: B = Bulk/Box
J = +5% <
= 0, .
Kl £10% Packing Qty:
0 = Bulk/Box

<

<

Additional Information:
0 =NIL, TMOV
0=TMOR, H=29mm
L=TMOR, H =39mm

<

<

www.royalohm.com



ROYALOHM

Terminal Type of Metal Oxide Film Fixed Resistors

Features

* High safety standard

* High purity ceramic core

 Excellent non-flame coating

* Meet EIAJ-RC2655A requirements

- Stable performance in diverse environment

* Too low or too high ohmic value can be supplied on a case to case basis

Standard : 5% ,10% -- E - 24 series

Vertical Type Radial Type

i s e
s

2041
' 6:0.51.4+0.2. (i
4.5+0.5 | 15415 '[
1.340.2 ] }‘—" 5+0.5
*H=29/39+1.5
10
N ] 8-R0.2
3.5 | 16-R0.2 — T
e 2 -
e
*Mounting hole dimensions on P.C.B *Mounting hole dimensions on P.C.B
(Reference) (Reference)
Power Dimension (mm) Max Max Max Pulse .
Part No. Style Rating Working = Overoad ~ Overioad Re;;smgce T°'e{/a“°e
at70°C D1 L+1 Voltage | Voltage = Voltage ng °
<10Q +10%
TMOV5W TMOV 500 5w 7 20 500V 800V 1,500V
10Q2 ~ 10KQ +5%
<10Q +10%
TMOV7W TMOV 700 W 7 30 500V 800V 1,500V
10Q2 ~ 10KQ +5%
<10Q +10%
TMOR3W TMOR 300 3w 6 16 350V 600V 1,000V
10Q ~ 43KQ +5%
<10Q +10%
TMOR5W TMOR 500 5W 7 18 500V 800V 1,500V
10Q ~ 43KQ +5%
Derating Curve Heat Rise Chart
-55°C -70°C 235°C
~ 100 N ‘ 250 W
2 | | | %)
= I I I 5W
8 TN | S 2 ey s
9 I I \ I 7] /
5 60 N ¥ 150 /
o | | AN | © /
& 40 ! \\ ! 5 100 // 7
= | | | 5 ///
g 20r | T s 50/
5| | . 5 v

-60 -40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 0 25 50 75 100

Ambient Temperature (°C) Rated Load (%) s
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Cement Fixed Resistors

Performance Specification

Temperature Coefficient

Short Time Overload

Dielectric Withstanding Voltage
Terminal Strength

Resistance to Soldering Heat
Solderability

Temperature Cycling

Humidity (Steady State)

Load Life in Humidity

Load Life

ROYALOHM

<20Q: +400PPM/°C; >20Q: +350PPM/°C

+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

No evidence of flashover, mechanical damge, arcing or insulation breakdown.
No evidence of mechanical damge.

£(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 95% coverage

£(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

Wire-wound  #(5.0% + 0.05Q)Max

Power Film  <100KQ: +£(5.0% + 0.05Q)Max
>100KQ: £(10.0% + 0.05Q)Max

Wire-wound  +(5.0% + 0.05Q)Max

Power Film  <100KQ: (5.0% + 0.05Q)Max

>100KQ:+(10.0% + 0.05Q)Max

Ordering Procedure: Ex.: PRW 5W, +/-5%, 1009, B/B

P R w 0 5 w J P 1 0 1 B 0 0

Type: Wattage: Resistance Value:

IZE\\?IV(;_-TDT;KIVVA W =1W * E-24 series:

PRWC:PRWC 2W =2W 1%t digit denotes product type

= 3W=3w W = Wire-wound type

PRC1 = PRWC-1 4W = 4W P=P Fil

PRMO = PRM = Power Film type

PRMA = PRMA 5W = 5W 2 & 34 digits are the significant

- 6W =6W figures of the resistance

PRMB =PRMB W =7W 4" indicates the number of zeros:

PRS0 =PRS AW = 10W “J”~0.1,"K”~0.01

PRVA = PRVA BW = 11W Ex.: 4Q7 ~ 47J, 4.7TKQ ~ 472

PRVB = PRVB HW =17W <

PZ1A = PRZA-1 FW = 15W

PZ2A = PRZA-2 20 = 20W i .

PZ3A = PRZA-3 25 = 25W Pa_Ckmg Type:

PRZC = PRZC 30 = 30W B = Bulk/Box

PRZD = PRZD 40 = 40W )

PRTO =PRT o ; :

PRUO=PRU Tolerance: g ic's('u?f/é)g '

PRWI=PRWI J = 5% -

TFRC = TFRC K= +10%

< < —
Additional Information:
0 = Standard
I = Non-inductive

www.royalohm.com
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Cement Fixed Resistors

Features

+ Self extinguishing

ROYALOHM

+ Excellent flame and moisture resistance \ 2 ) %_,; 3
 Extremely small sturdy and mechanically safe o = }
* Non-inductive types available for all ROYALOHM Cement Resistors _\:\‘1 A
* Too low or too high ohmic values on Wire-wound & Power Film type ~—
can be supplied on a case to case basis
Power Dimension (mm) Resistance Range
Part No. Style Rating
at70°C W+1 Dzx1 | L#1  d+0.05 H%5 Wire-wound Power Film
PRW Type CH L L H
PRWOTW PRWIW = 1W 6 6 14 070 25 10-~27Q | 28Q~33KQ ‘ ‘ ‘ d ‘
PRWO2W | PRW 2W 2w 7 7 18 0.75 | 28 | 0.1Q~27Q  28Q ~33KQ == :*: =
PRWO3W | PRW 3W 3w 8 8 22 0.75 | 32 | 0.1Q~39Q | 40Q ~56KQ w
PRWO5W | PRW 5W 5W 10 9 22 0.75 | 35 | 0.1Q ~47Q | 48Q ~ 100KQ
PRWO7W | PRW 7W W 10 9 35 0.75 | 35 | 0.1Q ~680Q 681Q ~200KQ ﬂ ID
PRWOAW | PRW 10W | 10W 10 9 49 0.75 | 35 | 0.1Q~910Q 911Q ~200KQ
PRWOFW | PRW15W | 15W | 125 115 49 0.75 | 35 | 1Q~1KQ
PRW020 | PRW20W | 20W | 145 | 135 60 0.75 | 35  2Q~12KQ
PRWO025 PRW25W 25W | 145 | 135 @ 64 | 075 | 35 | 20 ~1.2KQ ‘ H_ L H_
a_
PRWA Type — —
PRWASW | PRWA5W | 5W 10 9 22 0.75 35 | 01Q~47Q | 48Q ~ 100KQ
.
PRWAAW | PRWA 10W| 10W 10 9 49 0.75 35 | 01Q~910Q 911Q ~200KQ
- ||D
PRWC Type L I
PRWC1W | PRWC 1W | 1W 55 55 12 0.70 25 10 ~27Q 28Q ~ 33KQ H L H
| | | |
PRWC2W | PRWC2W |  2W 6 6 18 0.75 28 10 ~27Q 28Q ~ 33KQ ‘ T T d ‘
PRWC3W PRWC3W | 3W 6 6 20 0.75 28 10 ~27Q 28Q ~ 33KQ = k
PRWC5W | PRWC5W | 5W 6 6 25 0.75 35 1Q ~200Q | 201Q ~100KQ Wi
PRWC7W| PRWC7W | 7W 9 9 25 0.75 35 1Q ~200Q | 201Q ~ 100KQ ﬂ ID
PRWC-1 Type
PRC14W PRWC-14W| 4W 6.4 6.4 20 0.70 28 1Q~200Q | 201Q~100KkQ| . H _11 L ﬁ H
PRC15W PRWC-15W| 5W 6.4 6.4 25 0.70 28 1Q ~200Q | 201Q ~ 100KQ ‘ d ‘
—— —
PRC16W PRWC-16W| 6W 6.4 6.4 38 0.75 35 1Q ~200Q | 201Q ~100KQ
W
Remark: Max Working Voltage: 500V
Max Overload Voltage: 1,000V ID
Derating Curve Heat Rise Chart
£ 100 +79\C vsee  eee 5 250 19w =2sw
§ 80 1 N 1 1 % 200 ;SVW
] I I I »
2 60 I ' I © 150 L —] gw
& 40 : M : 2 100 — | T, 2w
€ 1 S 1 g //
g 20 : ST g 50
@ ! Yt g
o a =
-55 0 50 100 150 200 250 300 0 20 40 60 80 100

Ambient Temperature (°C)
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Cement Fixed Resistors

PRM Type

JA{
l L !511

***PRM 7W, 10W : Lead not centered

*** PRM 2W, 3W, 5W,

Max Overload Voltage: 1,000V

PRMA 5W, 10W, } Lead centered
PRMB 7W
Power Dimension (mm) Resistance Range
Part No. Style Rating
at70°C W1 D#1| Lx1 d+0.05/P+1 Wire-wound | Power Film
PRMO2W | PRM 2W 2W 11.5 75| 20 0.75 5 01Q ~27Q | 28Q ~ 33KQ
PRMO3W | PRM 3W 3w 125 85 25 0.75 5 0.1Q ~39Q | 40Q ~ 56KQ
PRMO5W | PRM 5W 5W 13 9 25 0.75 5 01Q ~47Q | 48Q ~ 100KQ
PRMO7W | PRM 7W W 13 9 39 0.75 5 0.1Q ~680Q | 681Q ~200KQ2
PRMOAW | PRM 10W 10W 13 9 50 0.75 5 0.1Q ~910Q | 911Q ~200KQ
PRMASW | PRMA 5W 5W 13 9 25 0.75 | 7.5 | 01Q~47Q | 48Q ~ 100KQ
PRMAAW | PRMA 10W | 10W 16 |12 35 | 075 | 7.5 01Q~560Q 561Q ~100KQ
PRMB7W| PRMB 7W | 7W 13 |9 39 | 075 | 5 | 01Q~680Q 681Q ~200KQ
Remark: Max Working Voltage: 500V
Max Overload Voltage: 1,000V
PRS Type
L P, ,4+05 L . P, /505
! e
DI ] 10.5+0.5 DI 14.51£0.5
. B : —l—
\__Weld point A‘:L513 Weld point 0+0 5
WI{—“—%% 10.5:0.5 w}{ %% 15+0.5
i }
0.75£0.05 0.75£0.05
5W, 7W, 10W, 15W 20W, 25W
Power Dimension (mm) Resistance Range
PartNo. | Style Rating
at70°C W=#1| D+1| L+1 d+005 P+1 |Wire-wound| Power Film
PRS05W | PRS 5W 5W 10 9 22 0.75 5 01Q~47Q 48Q ~ 100KQ
PRSO7W | PRS 7W W 10 9 35 0.75 10 0.1Q ~680Q | 681Q ~200KQ
PRSOAW | PRS 10W 10w 10 9 49 0.75 10 01Q~910Q | 911Q ~ 200K
PRSOFW | PRS 15W 15W 125 1.5 49 0.75 1 1Q ~1KQ
PRS020 | PRS 20W 20W 145 135 60 0.75 10 1Q ~ 34KQ
PRS025 | PRS 25W 25W 145 135 64 0.75 10 1Q ~34KQ
Remark: Max Working Voltage: 500V

www.royalohm.com

140
120
0 100

N A O
o O o o

Temperature Rise (°C

o

ROYALOHM

Heat Rise Chart (PRM)
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Cement Fixed Resistors

PRS Recommended Hole

PRS 5W PRS 7W, 10W, 15W
1.5x0.5 2.0x0.5
£ DIA12 3 DIA. 1.2
10£0.2 10%0.2
50.5 5+0.5
i 1 i 1
10.5+0.5 10.5+0.5
0.5:0.1 19201
}11.110.1 @
Heat Rise Chart (PRS)
290 20W, 25W
g 200 /// s
8 P
© 0 - 10W, 15W
Mpe——=ti
o 5W
g 50 /// [_—
5
'_
0 0 40 60 80 100

Rated Load (%)

PRS 20W, 25W

ROYALOHM

3.0x0.5

DIA. 1.2

15.5+0.5

}11.510.1

0.540.1 2.6520.15

PRZA-1, PRZA-2, PRZA-3, PRZC, PRZD Type H ¥ Rovaoy, N %
o OSERD T e
w
L w I-——I
’ NG
,, O
g LUJ w | Hz| H1
0
P , T2 T2 |__ —
! T1 ——I—Ll
T1
Recommended Hole PRZA-1, PRZA-2, PRZA-3 PRZC, PRZD
Power Dimension (mm)
Rating
at70°C PRZA-1, PRZA-2, PRZA-3 PRZC, PRZD P
W RO.2  2-0.8x2 % RO2 g i
7W 3.5 22
: i L
10W a i E 32/35
15W RO.2 2-1.0x3.5 % RO.2 32
20w 2.5}5{?5 —;} 45
www.royalohm.com Compliant



ROYALOHM

Cement Fixed Resistors

Dimension (mm Resistance Range
Power (mm) 9
Part No. Stle | Rating
at70°C, W+1 D=1 L P+15 | T1+1 |T2+02 T3+05 H1+2 H2+2 | Wire-wound Power Film
-1 -1
25+1 95
PZ1A5W | PRZA-1 10 9 7 16 24 10
271 15
PZ2A5W | PRZA-2 10 9 27 +1 15 7 16 39 25
5W 0.1Q ~ 120Q 121Q ~ 56KQ
PZ3A5W | PRZA-3 10 9 27 +1 15 7 1.3 39 25
PRzZC5W | PRZC 10 9 271 *15 7 15 35 36 22
PRZD5W | PRZD 10 9 27+1 15 7 15 35 24 10
PZ1ATW | PRZA-1 10 9 35+1 22 7 16 24 10
PZ2A7TW | PRZA-2 10 9 35+1 22 7 16 39 25
W 0.1Q ~560Q | 561Q ~ 100KQ
PRZC7W | PRZC 10 9 35+1 *22 7 15 35 36 22
PRZD7W | PRZD 10 9 35+1 22 7 15 35 24 10
PZ1AAW | PRZA-1 10 9 48+15| 32/35 7 16 24 10
PZ2AAW | PRZA-2 10 9 48+15| 32/35 7 16 39 25
10W 1Q ~820Q 821Q ~ 100KQ
PRZCAW | PRZC 10 9 48 +15|*32/*35 7 15 35 36 22
PRZDAW | PRZD 10 9 48+15| 32/35 7 15 35 24 10
PZ1IAFW | PRZA-1 125 115 48%15 32 10 3 35 15
PZ2AFW | PRZA-2 15W 125 115 4815 32 10 3 47 30 1Q ~1KQ
PRZCFW | PRZC 125 115 48%+15 *32 10 2 5 47 30
PZ1A20 PRZA-1 125 135 |63%+15 45 10 3 35 15
PZ2A20 PRZA-2 20W 125 135 |63%£15 45 10 3 47 30 2Q ~ 1.2KQ
PRZC20 PRZC 125 135 |63%+15 *45 10 2 5 47 30
* PRZC Type Pitch Tolerance =+2 ~+6 Remark: Max Working Voltage: 500V
Max Overload Voltage: 1,000V

PRVA Type aﬁ.; 50.2 p, P

"f ,,
s, | W mey fy

PRVB Type P

P2 ' P ' —
] | o 1o 20W
\ﬂ/ 0.4+0.1 :; 120 :IISW
R} —7wW
l X g =W o
H1 0’5) o0 P Za
®
a 30
— 1S
| | ©
FW" I T ’l 0 20 40 60 80 100

Rated Load (%)

S g
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Cement Fixed Resistors

ROYALOHM

Power Dimension (mm) Resistance Range
Part No. Rating
at70°C | W11 | D1 L+1 P+1 | P1x1 | H1x1 *P2+0.2 Wire-wound | Power Fim
PRVA3W / PRVB3W 10 9 22 9.5 5 25 1.5/1.3 | 01Q ~47Q 48Q ~ 33KQ
PRVA5W / PRVB5W 10 9 27125 /15/9.5 5 25 1.5/1.3 | 01Q ~120Q 121Q ~ 56KQ
PRVA7W / PRVB7W 10 9 35 22 5 25 1.5/1.3 | 0.1Q ~560Q 561Q ~ 100KQ
PRVAAW / PRVBAW 10W 10 9 48 32 5 25 1.5/1.3 | 1Q ~820Q 821Q ~ 100KQ
PRVAFW / PRVBFW 15W 125 1.5 48 32 5 24 15 1Q ~ 1KQ
PRVA20 / PRVB20 20W 125 135 63 45 5 26 15 1Q ~ 1.2KQ
Remark: Max Working Voltage: 500V
Max Overload Voltage: 1,000V
PRT Type Derating Curve Heat Rise Chart (PRT)
_H L =100 +25°C +70°C  +155°C +275°C 0w
) S AN : : = [ 40W=
I D f | o 80 \\\ ] 1w ; & 250 30w
w3 BERNN % 200 — 1 _——
60 @
3 T — i 3 15W, 20W, 30W, 40W \;\‘ % 150 | — =T 1ow
@ -~
D 8.0 r 40 s % .
L = po RN | S 100
3.0+1 60 g2 . N -l =
+1 5 1| = I I I R S
T - 94 $ L 1 hS e
T 55 0 50 100 150 200 250 300 0 20 40 60 80 100
Ambient Temperature (°C) Rated Load (%)
Power Dimension (mm) Resistance Range
Part No. Style Rating
at70°C W1 D1 L+1 P+1 H+1 T+1 Wire-wound Power Film
PRTOAW PRT 10W 10w 10 9 48 32 18 12 1Q ~ 820Q 821Q ~ 100KQ
PRTOFW PRT 15W 15W 125 115 48 32 21 12 1Q ~1KQ
PRT020 PRT 20W 20W 125 135 63 45 21 12 2Q ~1.2KQ
PRT030 PRT 30W 30w 19 19 75 56 32 Max 18 3Q ~1.5KQ
PRT040 PRT 40W 40W 19 19 90 70 32 Max 18 6Q ~ 1.5KQ
Remark: Max Working Voltage: 500V
Max Overload Voltage: 1,000V
PRU Type ’ P4 43
S e ;
H ﬂ 4
D AL
200::"'3 y
 I—
L W
Power Dimension (mm) Resistance Range
Part No. Style Rating
at70°C W1 D1 L+1 P+1 Ht1 Wire-wound Power Film
PRUOAW PRU 10W 10W 10 9 48 32 18 1Q ~ 820Q 821Q ~ 100KQ
PRUOFW PRU 15W 15W 125 115 48 32 21 1Q ~1KQ
PRU020 PRU 20W 20W 125 135 63 45 21 2Q ~1.2KQ
PRUO030 PRU 30W 30w 19 19 75 56 32Max | 3Q~15KQ
PRU040 PRU 40W 40W 19 19 90 70 32 Max 6Q ~ 1.5KQ
Remark: Max Working Voltage: 500V
Max Overload Voltage: 1,000V

www.royalohm.com
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Cement Fixed Resistors

Performance Specification

Temperature Coefficient

Short Time Overload

Dieiectric Withstanding Voltage
Terminal Strength

Resistance to Soldering Heat
Solderability

Temperature Cycling

Humidity (Steady State)

Load Life in Humidity

Load Life

Features

« Vertical or Axial type

ROYALOHM

<20Q: +400PPM/°C; >20Q: +350PPM/°C

#(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

No evidence of flashover, mechanical damage, arcing or insulation breakdown.

No evidence of mechanical damage.

+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 95% coverage.

+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
#5.0% + 0.05Q)Max, with no evidence of mechanical damage.
+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
#5.0% + 0.05Q)Max, with no evidence of mechanical damage.

-55 0 50 100 150 200 250 300
Ambient Temperature (°C)

www.royalohm.com

—
- Rated power: 4W - 17W ROVALSE2 |y -
* Tolerance: 5%, 10% —— b4z 5 b
« Wire-wound technology . R?E“QL%E 8
- Withstand high overload current s y
» Non - flammable
- Extremely small, sturdy and mechanically safe
- Special solvent resistance
PRWI Type
4W, 5W, 7W 11w, 17W 4w, 5W, 7W, 11W, 17W 4W, 5W, 7W 11W, 17W
1 \ I d
Di :‘ T D7 :‘m :: :#:I
‘\ H +
WN L W L ‘ 30+3
Power Dimension (mm) Low Standard High
Part No. Style Rating Resistance | Resistance | Resistance
at 70°C | W1 D1 L+1 H+1 | d+0.05 Range Range Range
PRWI4W | PRWI4W 4w 7 8 20 56 0.75 0.1Q~0.9Q 1Q ~1KQ 1.1Q~6.8KQ
PRWISW | PRWISW 5W 75 8.5 25 60 0.75 0.1Q0~0.9Q | 1Q~1KQ 1.1Q~6.8KQ
PRWI7TW | PRWITW W 7 8 38 70 0.75 | 0.33Q~0.9Q | 1Q~10KQ 10.1Q ~ 22KQ
PRWIBW | PRWIT1W 11W 9 10 50 85 075 | 0.56Q~0.9Q | 1Q~10KQ 10.1Q ~ 23KQ
PRWIHW | PRWI17W 17W 9 101.5 75 110 0.75 0.1Q~0.9Q 1Q ~10KQ 10.1Q ~ 39KQ
Remarks: Max Worldrg Voltage: 500V
Max Overload Voltage: 1,000V
Dielectric withstanding voltage: 2,000V
Derating Curve

g 100 +7?O\C +1E:5°C +2?5°C

§ 80 : N : :

| 1 1 1

g 60 : 5 :

© I ~ ]

€ 40 I I

8 20 : st

g ' I



ROYALOHM

Cement Thermal Fusible Resistors

Performance Specification

Temperature Coefficient
Short Time Overload

<20Q: +400PPM/°C; >20Q: +350PPM/°C
+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

Dielectric Withstanding Voltage No evidence of flashover, mechanical damage, arcing or insulation breakdown.
Terminal Strength No evidence of mechanical damage.

Resistance to Soldering Heat *+(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Solderability Min. 95% coverage.

Temperature Cycling 1+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.

Humidity (Steady State) 1+(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

Load Life in Humidity

Load life

Wire-wound: 1(5.0% + 0.05Q)Max
Power Film: <100KQ: £(5.0% + 0.05Q)Max
>100KQ: +(10.0% + 0.05Q)Max

Wire-wound: £(5.0% + 0.05Q)Max
Power Film: <100KQ: +(5.0% + 0.05Q)Max
>100KQ: £(10.0% + 0.05Q)Max

Ordering Procedure: Ex.: FTR-5G 2.8W, +/-5%, 1.5Q, 2A, B/B

P F 5 G

Type:
PF2=FTR2
PF3=FTR3
PF5=FTR5
PF7=FTR7
PFA=FTR10

<
<

Fusing Temp:
A =98°C

B = 104°C
c=117°C

D =125°C

E = 128°C(10A) / 130°C(2A)
F = 144°C

G= 150°C
H=152°C

I =167°C
J=184°C

K =227°C

L = 229°C

<
<

Wattage: Resistance Value:

14 =1.4W * E-24 series:

15 = 1.5W 1stdigit denotes product type

16 = 1.6W W = Wire-wound type

17 =1.7W 2nd & 3rd digits are the significant
18 = 1.8W figures of the resistance

19 = 1.9W 4% indicates the number of zeros:
20 = 2.0W “J’~0.1, “K" ~ 0.01

21= 2.1W Ex.: 4.7Q ~ 47J, 4. 7KQ ~ 472

<

22 = 2.2W N
23 =2.3W Packing Type:
24 = 2.4WN B = Bulk/Box
25 =2.5W
26 = 2.6W
97 = 2 TW Packing Qity:
28 = 2 8W 0 = Bulk/Box
30 = 3.0wW <
31=3.1W Current Rating:
32 =3.2W 2 =2A

33 =3.3W 5 =5A

34 = 3.4W A =10A

36 = 3.6W <
38 = 3.8W

40 = 4.0W
44 = 4 4W
46 = 4.6W
52 =5.2W

«—

P
<

Tolerance:
J= 5%
K=%10%

— 1

www.royalohm.com Compliant)



Cement Thermal Fusible Resistors

Features

« Self extinguishing

+ Excellent flame and moisture resistance

» Extremely small and mechanically safe

* Provides outstanding feature against surges

* Too low or too high ohmic values on Wire-wound & Power Film type
can be supplied on a case to case basis

- Tolerance: 5%, 10%

SR

ROYALOHM

104

FTR Type
Dimension (mm) Rated Functioning Temp. Resistance
Current | Voltage Range
PartNo. Type ) ) C D E G ;
W1 D21 L£1 Px1 dl d2:005 "eing Ratng (o)
117°C | 125°C | 130°C | 150°C | —V7%="V/0
PF2 FTR2 12 7 21 5 0.6 0.75 16W | 19W | 20W | 20W | 0.22Q ~270Q
PF3 FTR3 12 8 26 5 0.6 0.75 17W | 20W | 2AW | 23W | 0.27Q ~680Q
PF5 FTR5 13 9 26 5 0.6 0.75 2A 250V | 19W | 23W | 24W | 28W | 0.27Q ~680Q
PF7 FTR7 13 9 38.5 5 0.6 0.75 22W | 27W | 28W | 32W | 0.68Q ~ 1.2KQ
PFA FTR10 16 13 35 75 0.6 0.75 26W | 32W | 33W | 38W | 1Q ~1.8KQ
Dimension (mm) Currert | Voliage
PartNo. Type Ra Ra
W1 D21 L+1 P#1 d1£005d2+005 29 "N 42
PF2 FTR2 12 7 21 5 1.0 0.75 W %d'] P
~
PF3 FTR3 12 8 26 5 1.0 0.75 |
PF5 FTR5 13 9 26 5 10 0.75 10A 250V D' L 5¢1
PF7 FTR7 13 9 38.5 5 10 0.75
PFA FTR10| 16 13 35 75 10 0.75
Fusing Temperature Code )
Resistance Range
PartNo.| Type A B C E F H | J K L (E-24 series )
+5%, +10%
98°C 104°C | 117°C | 128°C | 144°C | 152°C | 167°C | 184°C | 227°C | 229°C
PF2 FTR2 14W 1.6W 1.8W 20W 20w 2.0W 20w 20W 20W 2.0W 0.22Q ~ 270Q
PF3 FTR3 1.5W 1.7W 1.9W 21W 22W 2.5W 28W 3.0W 3.0W 3.0W 0.27Q ~ 680Q
PF5 FTR5 1.7W 1.9W 22W 24W 26W 3.1W 3.3W 3.8W 3.8W 3.8W 0.27Q ~ 680Q
PF7 FTR7 20w 22W 2.5W 2.8W 3.0W 34W 3.8W 4.4W 4.4W 4.4W 0.68Q ~ 1.2KQ
PFA FTR10 24W 26W 3.0W 3.3W 3.6W 4.0W 46W 5.2W 52w 52w 1Q ~ 1.8KQ
Derating Curve (current rating 2A) Derating Curve (current rating 10A)
+25°C +25°C +275°C +25°C +275°C
~1 =1
1 SN £ NG
© 80 : 2 80 : 3 80 !
g : g L S i\
3 O 150°C 3 : 184°C : 908G\ 20
& 40 > . & 40 ——odf x40 ) o
- ' 17°C 130°C - 128°G e nree 167°C
5 20— \ g 20— 8 20—
1<) i 0 — = °
g—, ! \L 125°C S 104°C 152°C K 144 T \\
7 88 91 101 6 90 106 31 67 83 9 118 158
0 50 100 150 0 50 100 150 0 50 100 150

Ambient Temperature (°C)

Ambient Temperature (°C)

www.royalohm.com
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Power Flat Alloy Resistors

Performance Specification

Temperature Coefficient
Short Time Overload

Dielectric Withstanding Voltage

Terminal Strength
Resistance to Soldering Heat
Solderability

Temperature Cycling
Humidity (Steady State)
Load Life in Humidity

Load Life

+350PPM/°C
+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
2,000V

No

evidence of mechanical damage.

ROYALOHM

$(1.0% + 0.05Q)Max, with no evidence of mechanical damage.

Min. 95% coverage

1(5% + 0.05Q)Max, with no evidence of mechanical damage.

1(5% + 0.05Q)Max, with no evidence of mechanical damage.

1(5% + 0.05Q)Max, with no evidence of mechanical damage.
)

(5% + 0.05Q)Max , with no evidence of mechanical damage.

Ordering Procedure: Ex.: PFAS 5W,+/-5%, 0.68Q, B/B

P F A S 5 w J 0 6 8 K B 0 0
Type: Wattage: Resistance Value:
PFAS = PFASingle 2W =2W * E-24 series:
PFAT = PFA Twin 3W = 3w 1=tdigit is “0”
< 5W = 5W 2 & 34 digits are the significant
7W = 7W figures of the resistance
AW = 10W 4" indicates the number of zeros:
«— “J”~0.1, “*K” ~ 0.01
Ex.: 4.7Q ~ 47J
J =+5% Packing Type:
* Low Inductance K =£10% B = Bulk/Box
- Safety flameproof construction M =120% Packing Qty:
» Thin & lightweight save PCB space

» Automatically insertable

* Application: TV, Microwave, Audio, Air condition

\
N\
Single Type
L
— 1Y
H
1 i d
8+0.5
) | p | 15+0.5
Twin Tkpe
— W
W H
805 ‘ d
| p | p lI5£05

Derating Curve

0 = Bulk/Box

<

Additional Information:

0 = Standard

Heat Rise Chart

g 100 +79°C +1E|>5°C +2?5°C 5 250
kel |\ 1 1 o
g 80 I\ : : o 200
= .9 | —
T 60 ! ! ! © 150 1w
T 1 S 1 g L —T 13w
o 40 - > : 2 100 2W
k< ! AN ! g L —
8 20 : S £ 50 —
o} i e 5
o ~ [
55 0 50 100 150 200 250 300 0 20 40 60 080 100
Ambient Temperature (°C) Rated Load (%)
Power Dimension (mm) Resistance
Part No. Style Rating 0 Range
at70°C | W g5 ‘ H+1 ‘ L+1 ‘ d+0.05 ‘ P£1 | (+5% & +10%)
PFAS Type (Single Circuit)
PFAS2W PFAS 2W 2W 55 9 14 0.75 10 0.1Q ~0.68Q
PFAS3W PFAS 3W 3W 55 13 14 0.75 10 0.1Q ~0.68Q
PFAS5W PFAS 5W 5W 55 18 14 0.75 10 0.1Q~1Q
PFASAW PFAS 10W 10w 55 18 26 0.75 20 0.22Q ~3.3Q
PFAT Type (Twin Circuit)
PFAT2W | PFAT 2W + 2W 2W 55 9 26 0.75 10 0.1Q ~0.68Q
PFAT3W | PFAT 3W + 3W 3w 55 13 26 0.75 10 0.1Q ~ 0.68Q
PFATSW | PFAT 5W + 5W 5W 55 18 26 0.75 10 01Q~1Q
PFAT7W | PFAT 7W + 7W W 55 20 26 0.75 10 0.1Q~1Q
www.royalohm.com Compliant




ROYALOHM

Shunt Resistors

Performance Specification

Temperature Coefficient +400PPM/°C depends on resistance value.

Short Time Overload +(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
Resistance to Soldering Heat 1(1.0% + 0.05Q)Max, with no evidence of mechanical damage.
Solderability Min.95% coverage

Ordering Procedure: Ex.: CSRA, $08mm, +/- 5%, 25mQ, B/B

C S R A 0 8 J 2 5 L 0 B 0 0

Type: Wire diameter: Resistance Value:
ggg@ = Iype g 08 = 20.8 +“L” decimal point
=Type ) -
GSRC = Tvbe G 10 = &1.0 Ex.. 5L00 = 5mQ
ype 550 = 5.5mQ
CSRD = Type D 12=21.2 25L5 = 25.5mQ
CSRE =Type E 14=014 255L = 255mQ
16 = 1.6 <
20 = #2.0 Packing Type:
- | B = Bulk/Box
Tolerance: )
G =+2% Packing Qty:
J =+5% 0 = Bulk/Box
K =+10% <
Features
- |
. . Additional Information:
* The resistive element: CuNi or MnCu 0=NIL
alloys (depends on resistance value) <

* Customized product

» Low inductance type

« For current sensing application _
 Easy to insert and solder

* Resistance tolerance: +2%, +5%, +10%

- Power rating is in the form of maximum current (amp) n n \
l l A H ' T HW @D I
N _ &0 t o 3 0 oDl

0-3.0 @3 o'l_él.o i 0~3.0
Shunt A Shunt B Shunt C Shunt D Shunt E
Wire diameter Rated Curent| Resistance
Type Remark .
(mm) (A) range Derating Curve
08 45 5mQ ~50mQ | Info needed: +70°C +180°C
) =100
10 55 amo-~3omq o) Ohmicvalue < N\
CSRA b.) Rated current (amp) § 80 N
CSRB 12 70 3mQ ~ 20mQ 2 60 N
CSRC Optional 2 N\
N ©
CSRD 14 8.0 3mQ~20mq  —Prona © 40 N
a.) Pitch g 20 N\
16 95 3mQ ~15mQ | b.) Lead wire diameter § \
-50 0 50 100 150 200
20 12 3mQ ~10mQ Ambient Temperature ('C)
CSRE 1.0 50 1mQ

www.royalohm.com Compliant)



Features

ROYALOHM

Coil Resistors

Performance Specification

Temperature Coefficient +200PPM/°C depends on resistance value.

Short Time Overload +(5%+0.05Q) Max, with no evidence of mechanical damage.
Resistance to Soldering Heat *(1%+0.05€Q2) Max, with no evidence of mechanical damage.
Load Life *+(5%+0.05Q) Max, with no evidence of mechanical damage.
Load Life in Humidity +(5%+0.05Q) Max, with no evidence of mechanical damage.

Ordering Procedure: Ex.: Coil Type A, $1.6mm,+/-5%, 230me, B/B

C S C A 1 6 J 2 3 0 L B 0 0

Type: Wire diameter: Resistance Value:
CSCA = Coil Type A (Normal) 08 = 0.8 *“L” decimal point
CSCB = Coil Type B (Kink) 10 = 1.0 Ex.:  5L00 = 5mQ
f:SCC = Coil Type C (Alignment) 16 = 016 5L50 = 5.5mQ
N _ 25L5 = 25.5mQ
20 = 2.0 255L = 255mQ
Packing Type:
B = Bulk/Box
Tolerance: ‘ .
J =+5% Packing Qty:
K =+10% 9 = Bulk/Box
- |
Additional Information:
0=NIL

- Low resistance value that withstand high current
« Compatible with automotive part

 Customized product

« Stable performance and perfect reliability

Coil B

Derating Curve

o 0
100 +70°C +180°C

9
T 80
o
-
D o 60
)
7] £ 40
Rs, €
=02 g 20
© .
o
ed || -50 0 50 100 150 200
Ambient Temperature (°C)
Type Wire diameter (mm) Rated Current (A) Resistance Range | Operating Temperature Remark
0.8 45 5mQ ~ 50mQ Info needed:
) a.) Ohmic value
Coil A 1.0 55 3mQ ~ 30mQ . . b.) Rated current (amp)
Coil B -55°C ~+180°C . .
CoilC 16 9.5 3mQ ~ 15mQ Optional:
a.) Pitch
20 12 3mQ ~ 10mQ b.) Lead wire diameter

www.royalohm.com Compliant)




Temperature Coefficient
Short Time Overload
Dielectric Withstanding Voltage

ROYALOHM

Power Dissipation Mount Fixed Resistors

Performance Specification

<20Q +400PPM/°C; 220Q +350PPM/°C.
* (5.0% + 0.05Q)Max, with no evidence of mechanical damage.
No evidence of flashover, mechanical damage, arcing or insulation breakdown.

Terminal Strength No evidence of mechanical damage.

Resistance to Soldering Heat +(1.0% + 0.05Q) Max, with no evidence of mechanical damage.

Solderability Min. 95% coverage.

Temperature Cycling 1(5.0% + 0.05Q) Max, with no evidence of mechanical damage.
Humidity (Steady State) +(3.0% + 0.05Q2) Max, with no evidence of mechanical damage.
Load Life in Humidity For Wire-wound range, +(5.0% + 0.05Q)Max

Load Life

For Wire-wound range, #(5.0% + 0.05Q)Max

Ordering Procedure: Ex.: PDM 25W,+/-5%, 1002, B/B
P D M 0 2 5 J W 1 0 1 B 0 0

Type:
PDM = Power Dissipation
Mount Fixed Resistors

Resistance Value:

° E-24 series:
0 = Standard

- Wattage: 1stdigit is “W” = Wire-wound
1= Cemgnt Filling 5W =5W 2" & 3 digits are the significant
S = Special AW = 10W figures of the resistance
— 25 =25W 4" indicates the number of zeros:

35 =35W “J"~0.1, “K*~ 0.01

50 =50W Ex.: 4.7Q ~ 47J, 4. 7TKQ ~ 472
75 =75W
85 =85W <
A0 =100W
«— |
Tolerance:
J =15% .
K = +10% Packing Type:
<B = Bulk/Box
Packing Qty:
0 = Bulk/Box

4
N

Additional Information:
0 = Standard

4
N

www.royalohm.com



Power Dissipation Mount Fixed Resistors

Features

 Low inductance

- Safety flameproof construction

* Lightweight body with high power rating
- Application: Power supply, Adapter,

Industrial application, Inverter

=
=
5]
x
I~

_)l-_n y
27&“; G =
1) u
N

,w[ ==

ROYALOHM

v 1)
. cC —F . C F R
< » E N < > ) < £ > .
. B N = B SN
5W-50W, 85W 75W, 100W
Style A1 | B2 | Cx1 | D1 | E#1 | F£1 | H+1 KMax| L+0.5 dq*0.2 | d,£0.2
PDM1 5W 16.5 34 8 8.5 15 10 125 | 25 2 0.8 -
PDM1 10W | 225 | 33.5 | 10.5 | 105 20 13 155 | 3.2 3 2 0.8
PDM1 25W
PDMS 25W 27 49 14 13.5 28 18 19 3.2 4 2 0.8
PDM1 35W 29 60 155 | 165 | 33 23 235 | 32 3.5 2 0.8
PDM1 50W
PDMS 50W 30 75 16 15.5 50 40 215 | 32 3.5 2 0.8
PDM1 75W | 475 88 26 27 66 36 37 3.7 45 2.3 1.1
PDM1 85W 29 100 @ 155 155 | 755 40 205 | 3.2 3.5 2 0.8
PDM1 100W| 48 120 26 27 98 72 37 3.7 4.5 2 0.8 Heat Rise Chart
Style | A+05 Bl C%05 D2 E+05 F0.2 H£0.2 KMax L%0.5 d;£0.05 d£02 | <,
PDMO5W | 16 | 325 8 8 | 155 11 12 25 2 1 0.3 s 100w
(] 75W, 85W
PDMO 10W | 22.3 | 40.5 | 12.2 11 205 | 152 | 17.2 3.2 2.5 2 0.8 g 100 L1 35W, 50W
PDMO 25W | 30.3 | 455 | 16.3 | 14 275 | 18.2 | 20.2 3.2 3 2 0.8 § %W
o 50 10W
PDMO 35W | 30.3 | 56.5  16.3 | 16.3 | 345 | 242 | 20.2 3.2 3 2 0.8 g 1| 5W
PDMO 50W | 30.3 | 78,5 15.7 | 16,5 | 50.5 | 40.2 | 20.2 3.2 3 2 0.8 . 0 20 40 60 80 100
Rated Load (%)
. Max Lowest Standard Highest
Style Pogf ;g%aélng Working Ohmic | Resistance | Ohmic
Voltage Value Range Value Derating Curve
PDM 5W 5W 200V 0.01Q 5.1Q ~1KQ 1.8KQ £ 100 +70°C_ +155°C +275°C
PDM 10W 10W 265V 0.05Q | 51Q~1.5KQ  5KQ % a0 N :
| 1 1 1
PDM 25W 25W 550V 005Q  51Q~82KQ  12KQ 3 60 ; ;
PDM 35W 35W 950V 0.05Q | 51Q~82KQ  15KQ e 40 : T :
C 1 *\ 1
PDM 50W 50W 1250V 0.05Q  51Q~20KQ  35KQ g 2 . R
o Ll N}
PDM 75W 75W 1400V 0.05Q 0.1Q ~20KQ 35KQ 55 0 50 100 150 200 250 300
PDM 85W 85W 1400V 0.05Q 0.1Q ~20KQ 35KQ Ambient Temperature (°C)
PDM 100W 100W 1900V 0.05Q 1Q ~3KQ -

Note : Part no PDMS special 25W, 50W only.
Above 100W available on case to case basis.

www.royalohm.com
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ROYALOHM

Power (Ribbon) Wire-Wound Resistors

Performance Specification

Temperature Coefficient <20Q+400PPM/°C; >20Q +300PPM/°C.

Short Time Overload
Terminal Strength

+(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
No evidence of mechanical damage.

Resistance to Soldering Heat 1 (1.0% + 0.05Q)Max, with no evidence of mechanical damage.
Solderability Min. 95% coverage.

Load Life in Humidity *(5.0% + 0.05Q)Max, with no evidence of mechanical damage.
Load Life % (5.0% + 0.05Q)Max, with no evidence of mechanical damage.

Ordering Procedure: Ex.: QRZG 225W,+/- 5%, 1.8Q, B/B

Q R Z G 0 0 J 0 1 8 J 2 2 5
Type: Wattage: Resistance Value:
Power Wire-wound 20 =20W ° E-24 series:
QHO00=QH 25 = 25W 1stdigit is “0”
QL00= QL 30 = 30W 2n & 37 digits are the significant
40 = 40W figures of the resistance
Power(Ribbon)Wire-wound 50 = 50W 4™ indicates the number of zeros.
QRO0= QR 60 = 60W “J” ~0.1, “K” ~ 0.01
QRZG=QRzZG 80 = 80W Ex.: 4Q7 ~ 47J, 4.TKQ ~ 472
00 =>100W <
< indicate power ; .
rating at the last Packing Type:
3 digits of the 0 = Bulk/Box
part no. .
— Packing Qty:
Tolerance: 0 = Bulk/Box
J=£5% )
K=+10% X
— Additional Information:
0=NIL

<
<

Note: Power Rating > 100 Watt, please indicate the power rating in the last 3 digits as follows.

100 = 100W 300 = 300W
225 = 225W 600 = 600W

120 = 120W 450 = 450W
AQO = 1,000W

www.royalohm.com Compliant)



Power (Ribbon) Wire-Wound Resistors

Features

* Multi-terminal types and variable types available

 Capable of carrying high power load

 Resistance value unchanged after long use

» Good resistivity to short time overload

« High resistance to heat &low temperature coefficient,
Resistance and temperature change is linear

* Too low or too high ohmic value can be supplied on a case to case basis

ROYALOHM

Ambient Temperature (°C)

www.royalohm.com

QL / QH Type
Power Dimention (mm) .
Part no. Style Rating Resistance
at 70°C |A+1 C+1E+1F+1 H1+1H2+1 J+1|K+1(Dd+05 Range QH TYPE
QH/QLO020 | QH/QL20W 20W | 22 50%1|75 81 102 27 | 50 7 |19 | 4 1Q ~10KG
QH/QL0025 |QH/QL25W 25W | 22 |60+1 84 87 (110 27 | 50 |7 |19 4 2Q~12KG q A w
QH/QLO030 |QH/QL30W 30w | 22 7541 100 105117 27 50 ' 7 19 4  2Q-15KQ _ :ﬁ]ﬂ:[
QH/QL0040 | QH/QL40W | 40W | 22 |90+1 (113 126140 27 | 50 | 7 |19 4 2Q~20KG ‘ | ‘
QH/QL0050 | QH/QL50W | 50W | 31 | 75+1 108 118|131 32 | 64 | 8 27| 5 3Q~25KG ‘ g |
QH/QLO060 | QH/QL6OW | 60W | 31 9041 |123(124 146 32 64 8 |27 5 3Q~30KG
QH/QL0080 |QH/QL8OW | 80W | 31 115+2(148(148 171 32 64 8 |27 5 3Q~40KG
QH/QL00..100/QH / QL 100W| 100W | 31 [140%2175/173(195| 32 | 64 | 8 |27 5 30-50k¢ QL TYPE
QH/QL00..120/QH / QL 120W| 120W | 31 |165+2 197 (198|224 32 | 64 | 8 27 5 4Q - 60K
QH/QL00..150 QH/QL 150W| 150W | 31 19542 230/228/253 32 | 64 | 8 (27| 5 40~ 70K
QH/QL00...200 QH / QL 200W| 200W | 31 254+2 288/ 288/312 32 | 64 | 8 (39| 5 50-~100K < H2
QH/QL00...300 QH / QL 300W| 300W | 43 254+2/293/384/ 334 45 87 8 |39 5 8Q~150K
QH/QLO0...400 |QH / QL 400W| 400W | 43 |330+3/347|371/410 45 | 87 | 8 39 5 |10Q-200KG ﬂ
QH/QL00...600 QH / QL 600W | 600W | 43 420+3|462 462502 45 | 87 | 8 39| 5  10Q~200K F K
QR/QRZG Type
PartNo Max Dimension (mm) Feals s
' Watt Range
B | D1 E#1 F+1 G1 H1#1 H2%1 14+1 | Jt1 | K#1 g
QRO00...120 QRTYPE
2 27 2Q ~4Q
QRZG. 120 | 120W 1152 33 148 171 28 3 64 | 16 8 0 4
QRO00...150
QRZG 180  150W 1402 33 173 195 28 32 64 16 8 27 | 03Q~50
QRO00...180
8 27 -
QRZG 1g0 | 180W 1652 33 198 224 28 32 64 16 0.3Q ~6Q .
QRO00...225 ~
QRZG. 205 | 225W | 195t2 33 | 228 253 28 32 64 16 8 27 | 04Q~8Q
QR00...300
32 | 64 -
QRZG. 300 | 300W 254:2 33 288 312 28 16 | 8 27 | 05Q~10Q ORZG TYPE
QRO0...450
7 8 -
QRZG. 450 | 450W 254t2 48 384 334 40 45 8 25 40 | 08Q~15Q
QRO0...600
1Q~20
QRZG. 600 | BOOW '330:3 48 371 410 40 45 87 25 8 40 Q
QRO00...750
8 ~
QRZG. 750 | 750W 300£3 55 338 382 50 57 | 100 30 50 | 1Q~75Q
QR00....1000
57 | 100 -
QRZG. 1000 1000W 390£3 55 427 473 50 30 | 8 50 | 1Q~100Q \
\
Derating Curve
£ 100 +70°C_ +155°C +275°C
T & N :
- 1 1 1
B 60 : : :
& 40 : Ml !
'E 1 N 1
8 20 I i
[ 1 ) P
o L ~
55 0 50 100 150 200 250 300



ROYALOHM

Aluminum Case High Power Wire-Wound Resistors

Performance Specification

Temperature Coefficient +350PPM/°C

Short Time Overload +2.0% + 0.05Q)Max, with no evidence of mechanical damage.
Dieiectric Withstanding Voltage =~ No evidence of mechanical damage.

Temperature Cycling #(2.0% + 0.05Q)Max, with no evidence of mechanical damage.
Humidity (Steady state) +5.0% + 0.05Q)Max, with no evidence of mechanical damage.
Load Life in Humidity #5.0% + 0.05Q)Max, with no evidence of mechanical damage.
Load Life 1(5.0% + 0.05Q)Max, with no evidence of mechanical damage.

Ordering Procedure: Ex.: HEWR, 200W,+/-5%, 180Q

H E W R B 0 J 0 1 8 1 2 0 0

Type: Resistance Value: Wattage:
HEWR = HEWR * E-24 series: 060 = 60W
HBWR = HBWR 13t digit is "0" 080 = 80W
« 2" & 3 digits are the significant 100 = 100W
) figures of the resistance 200 = 200W

Connector style: 4" indicates the number of zeros 300 = 300W

A0 = Terminal type "J" ~0.1,"K" ~ 0.01 288 = gggw

« ) AQO = 1000W
Tolerance: —
J= 5%
K= +10%
- |

» High Power and Excellent Load Life stability

» Good resistance to moisture solvent and insulation
* High Surge resistance item available

 Application: Breaking resistor, Elevator

HBWR Derating Curve
Q +70°C  +155°C +275°C
2100 . .
2 Bt N
" § g @ I S E
& 40 : MY !
L1 b 1 N 1
| L2 g 20 : <~
2 : 1.
HJ f 55 0 50 100 150 200 250 300
L3 ‘ 15+0.5 Ambient Temperature (°C)
5.1510.2
Power L1+2 L2+2 | L3+2 | W1x2 | Ht2 | Resistance Range
200w 190 160 165 30 60 1Q ~ 7TKQ
300w 240 210 215 30 60 1Q ~ 8KQ
400W 290 260 265 30 60 0.5Q~10KQ
500W 360 330 335 30 60 0.5Q~12KQ
600W 360 330 335 30 60 0.5Q~12KQ
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ROYALOHM

Aluminum Case High Power Wire-Wound Resistors

Features

HEWR

L1 L1
L2 L2

¢ w1 W2

o
]

x|
fi

L3

L4 L3

T—

_1_ \

60W - 600W 1000W

Power L1+2 L2+2 L3+2 | L4%10 W1x2 W25 | Ht2
60W 115 100 80 190 40 15 20
80w 140 125 105 200 40 15 20
100w 140 125 100 240 60 25 30
100W-S 165 150 125 240 40 15 20
120w 190 175 150 240 40 15 20
150w 215 200 175 240 40 15 20
200W 165 150 125 255 60 25 30
300W 215 200 175 255 60 25 30
400W 265 250 225 255 60 25 30
500W 335 320 295 255 60 25 30
600W 335 320 295 255 60 25 30
1000W 400 385 340 255 100 25 50

Note: Cable and Terminal Type are available for Both HEWR and HBWR
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Thermal Fuse Wire-Wound Resistors

Performance Specification

Temperature Coefficient
Short Time Overload
Temperature Cycling
Thermal Shock

Load Life

Load Life in Humidity

+350PPM/°C

+(5%+0.05Q) Max,
+(5%+0.05Q) Max,
1(2%+0.05Q) Max,
*£(5%+0.05Q) Max,
1(5%+0.05Q) Max,

ROYALOHM

with no evidence of mechanical damage.

with no evidence of mechanical damage.
with no evidence of mechanical damage.
with no evidence of mechanical damage.
with no evidence of mechanical damage.

Ordering Procedure: Ex.: ASSY, 12V, 216°C, 10A, +/- 10%, 0.5Q+0.5Q
A S S Y 1 D K 2 B 0 0 B 0 A
Type: . . .
_ Schematic style and resistance:
’:‘SSY = ASSY 2A00 = 2 resistors circuit A
2B00 = 2 resistors circuit B
Voltage: 3A00 = 3 resistors circuit A
1=12v 3B00 = 3 resistors circuit B
3C00 = 3 resistors circuit C
Cut off temp: <
A= 92"(0: Packing Type:
B =167"C B = Bulk/Box
C =184°C «- |
E fggsog Packing Qty:
F = 240°C E) = Bulk/Box
— .
Current rating:
Tolerance: A=10A
K =+10% B =2A
— -—
* Quality Non-Flame coating
 Too Low or too high value can be supplied
* Self extinguishing
» Other type of schematic can be supplied
Dimension (MM) Circuit
W H
R1 R2 :
Derating Curve
— o; = 10035 +7\0°c +184°C+216°C +240°C+275°C
S b= N A
g 80 | N T R
L2 © ® 3 60 i ~
R1 R2 R3 5 : N N
L1 o 40
o] = | N |
g 20 : NG
8 1 \r\?
o ) -55 0 30 60 90 120 150 180 210 240 270 300
9[9[ (9] |P @ © @ Ambient Temperature (°C)
.
Type L1£3 L2£3 W3 H (Max) T£0.2 RS ranoe
ASSY 4 Terminal 74 43 39 13 0.8 0.1Q~10Q
ASSY 5 Terminal 80 43 34 13 0.8 0.1Q~10Q
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Carbon Film Leadless Fixed Resistors

Performance Specification

Temperature Coefficient >1/4W: <10KQ = 0~350PPM/°C
11KQ ~ 150KQ = 0-600PPM/°C

160KQ ~ 2.2MQ = 0-1000PPM/°C

1/8W:

ROYALOHM

<1KQ = 0-350PPM/°C
1.1KQ ~ 47KQ = 0-600PPM/°C
51KQ ~ 470KQ = 0-1000PPM/°C

Short Time Overload
Resistance to Soldering
Pulse Overload

51KQ ~ 1MQ = 0-1500PPM/°C
with no evidence of mechanical damage.
with no evidence of mechanical damage.
with no evidence of mechanical damage.

1(1%+0.05Q) Max,
+(1%+0.05Q) Max,
+(1%+0.05Q) Max,

Load Life *(3%+0.05Q) Max, with no evidence of mechanical damage.
Load Life in Humidity 1(5%+0.05Q) Max, with no evidence of mechanical damage.
Solderability 95% Coverage Min.

Ordering Procedure: Ex.: MELF Carbon Film type 0204 1/4W-S +/-5% 75Q Tape/Reel 3000

M C 2 4 S 4 J 0 7 5 0 T 3 0
Type: Wattage: Resistance Value:
MC24 = Carbon Film 0204 Normal size: * E-24 series:
MC27 = Carbon Film 0207 W8 = 1/8W 1stdigit is “0”
MC39 = Carbon Film 0309 W4 = 1/4W 2 & 3 digits are the significant
« w2 = 12w figures of the resistance
Small size: 4™ indicates the number of zeros:
S4 = 1/4W-S “J”~0.1, “K”~ 0.01
e S2 = 12W-S Ex.: 4.7Q ~47J, 4.7KQ ~ 472
eatures 1S = 1W-S .
. Extra Small size: Packing T :
- SMD carbon resistor U e 1W-s9 acKing ' ype
. . = T = Tape/Reel
* High terminal strength 2U = 2W-SS «
* Excellent solderability <—T| _ Packing Qty:
* Suitable for Flow, Reflow nabebas 222,000 pos.
. =x2% =3, CS.
and hand soldering J =+5% B= 2,5oori>cs.
- —
Derating Curve Additional Information:
0 (o] 0 0 =NIL
< 100 i *70°C  +1857C 15t color band «
5 80
8
= 60
2
© 40 e
c
8 20 C D1 = '!‘?l ID
& L D2 =gil
60 -30 0 30 60 90 120 150 180 \ \
Ambient Temperature ( °C)
Power Dimension (mm) . Max. Max. Std
Part No. Rating : Reslasr’:agce Working Overload Packing
at 70°C D1 ‘ D2(Max) ‘ L£0.2 ‘ C(Min) 9 Voltage = Voltage (Reel)
Normal size
MC24W8 1/8W (0.125W) 14 +£0.15 1.55 35 0.5 1Q ~ 1MQ 200V 400V 3,000
MC27W4 14W (0.25W) | 22+0.2 24 59 0.5 1Q ~ 1MQ 300V 600V 2,000
MC39W2 12W (0.50W) | 32%0.2 34 85 05 1Q ~ 1MQ 350V 700V 2,500
Small size
MC24S4 1/4W (0.25W) | 14£0.15 1.55 35 05 1Q ~ 1MQ 250V 500V 3,000
MC27S2 12W (0.50W) | 22+0.2 24 59 05 1Q ~1MQ 300V 600V 2,000
MC271U 1w 22+0.2 24 59 0.5 1Q ~ 1MQ 350V 700V 2,000
MC391S 1w 32+0.2 34 8.5 0.5 1Q ~ 1MQ 350V 700V 2,500
MC392U 2W 32+0.2 34 85 05 1Q ~ 1MQ 350V 700V 2,500
www.royalohm.com Compliant)



Metal Film Leadless Fixed Resistors

Performance Specification

Temperature Coefficient
Short Time Overload
Resistance to Soldering

ROYALOHM

+10, £15, 25, +50, +100, 200 PPM/°C
* (0.5%+0.05Q) Max, with no evidence of mechanical damage.
* (0.5%+0.05Q) Max, with no evidence of mechanical damage.

Pulse Overload

Load Life

Load Life in Humidity

Solderability

* (1%+0.05Q) Max, with no evidence of mechanical damage.
+ (2%+0.05Q) Max, with no evidence of mechanical damage.
* (2%+0.05Q) Max, with no evidence of mechanical damage.

95% Coverage Min.

Ordering Procedure: Ex.: MELF Metal Film type 0204 1/4W-S ,+/- 0.1% 15PPM 100Q Tape/Reel 3000

M 2 4 S 4 B B 1 0 0 0 T
Type: Wattage: ;
Resistance Value:
M24 = Metal Film 0204 | Normal size: « E-24 series-
M27 = Metal Film 0207 | W8 = 1/8W o8 senes
M39 = Metal Film 0309 | w4 = 1/aw 1= digit is "0 -
< _ 2 & 3 digits are the significant
W2 = .1/2W figures of the resistance
Small size: 4" indicates the number of zeros:
S4 = 1/4W-S “J”~ 0.1, “K" ~ 0.01
S2 = 1/2W-8 Ex.:4.7Q ~47J, 4.7TKQ ~ 472
18 = 1W'S_ * E-96 series:
Extra Small size: 1stto 34 digits are the significant
1U = 1W-SS figures of the resistance and
2U = 2W-SS the 4" digit indicates the number
— of zeros.
-I'B'O'ffr%“ﬁf- Ex.: 1.33KQ = 1331
- LU, 0 <
g :iggf/% Packing Type:
- ;10/ ° T = Tape/Reel
=+1% <
G =+2% Packing Qty:
J =15% 2=2,000 pcs.
— 3=23,000 pcs.
A = 10PPM B =2,500 pcs.
B = 15PPM D —
C = 25PPM Additional Information:
F = 50PPM 0=NIL
Features G = 100PPM <
+ SMD metal film resistor J = 200PPM |

* High terminal strength

* High stability and Low temperature coefficient

* Excellent solderability

+ Suitable for Flow, Reflow and hand soldering

Power Dimension (mm)
Part No. Rating
at70°C D1 ‘ D2(Max) ‘ L£0.2 ‘ C(Min)
Normal size
M24W8 1/8W (0.125W)| 14 +0.15 1.55 35 0.5
M27W4 1/4W (0.25W) | 22+0.2 24 5.9 0.5
M39W2 1/2W (0.50W) | 3.2+0.2 34 8.5 0.5
Small size
M24S4 1/4W (0.25W) | 14 £0.15 1.55 35 0.5
M27S2 1/2W (0.50W) | 22+0.2 24 59 0.5
M271U 1w 22+0.2 24 5.9 05
M391S 1w 32%0.2 34 8.5 0.5
M392U 2W 32+0.2 34 85 05

www.royalohm.com
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General Specification

Metal Film Leadless Fixed Resistors

ROYALOHM

PO Tolerance Resistance LS LS gl
Part No. Rating % TCR. Ranqe Working Overload Packing
at70°C ° 9 Voltage Voltage (Reel)
Normal size
+5% +200PPMFC | 10Q ~ 1MQ
M24W8 1/8W (0.125W) +2% +100PPMFC | 10Q ~ 1MQ 150 300 3,000
1% + 50PPMPC | 10Q ~ 1MQ
+5% +200PPMPC | 1Q ~ 1MQ
M27W4 1/4W (0.25W) +2% +100PPMPC | 22Q ~ 1MQ 250 500 2,000
+1% + 50PPMPC | 10Q ~ 1MQ
+5% +200PPMPC | 1Q ~ 1MQ
M39W2 1/2W (0.50W) +2% +100PPMFC | 22Q ~ 1MQ 350 700 2,500
1% + 50PPMPC | 511Q ~ 1MQ
Small size
+5% +100PPMFC | 10Q ~ 51MQ
+5% +200PPMFC | 10Q ~ 51MQ
M24S4 1/4W (0.25W) 200 400 3,000
+2% +100PPMFC | 10Q ~ 1MQ
+1% + 50PPMPC | 10Q ~ 1MQ
+5% +200PPMPC | 1Q ~1MQ
M27S2 1/2W (0.50W) +2% +100PPMPC | 22Q ~ 1MQ 250 500 2,000
+1% + 50PPMPC | 10Q ~ 1MQ
+5% +200PPMPC | 1Q ~ 1MQ
M271U 1W +2% +100PPMPC | 22Q ~ 1MQ 350 700 2,000
1% + 50PPMPC | 10Q ~ 1MQ
+5% +200PPMPC | 1Q ~ 1MQ
M391S 1W +2% +100PPMFC | 22Q ~ 1MQ 350 700 2,500
+1% + 50PPMPC | 511Q ~ 1MQ
+5% +200PPMFC | 1Q ~ 1MQ
M392U 2w +2% +100PPMFC | 22Q ~ 1MQ 350 700 2,500
+1% + 50PPMPC | 10Q ~ 1MQ
Derating Curve
X 100-5500 +70°C +155°C
3 : \ :
o I I I
- 80 N :
- ‘ ‘ ‘
L 60 1 \ 1
k) : : :
= 40 1 1
S ! ! !
o 20H ; ;
& | | N\
a L | \
60 -30 0 30 60 90 120 150 180

Ambient Temperature (°C)
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Special Tolerance & T.C.R

Metal Film Leadless Fixed Resistors

ROYALOHM

PO Tolerance Resistance LS RS Std
Part No. Rating % TCR. Ranqe Working Overload Packing
at70°C ° 9 Voltage Voltage (Reel)
Normal size
+0.1% +10PPM/FC 100Q ~20KQ
+0.1% +15PPMPC | 100Q2 ~ 100KQ
M24W8 1/8W (0.125W) 150 300 3,000
+0.25% +25PPMPC | 511Q ~330KQ
+0.5% +50PPM/FC 10Q ~ 1MQ
+0.1% +10PPMPC | 100Q ~20KQ
+0.1% +15PPMPC | 100Q ~ 100KQ
M27W4 1/4W (0.25W) 250 500 2,000
+0.25% +25PPMFC | 511Q ~330KQ
+0.5% +50PPMFC 10Q ~ 1MQ
+0.1% +15PPMPC | 100Q ~ 100KQ
M39W2 12W (0.50W) +0.25% 125PPMPC | 511Q ~ 511KQ 350 700 2,500
+0.5% +50PPMFC 10Q ~ 1MQ
Small size
£0.1% +10PPMFPC | 100Q ~20KQ
+0.1% +15PPMPC | 100Q ~ 100KQ
M24S4 1/4W (0.25W) 200 400 3,000
+£0.25% +25PPMPC | 511Q ~330KQ
+0.5% +50PPMFC 10Q ~ 1IMQ
+0.1% +10PPMFPC | 100Q ~20KQ
+0.1% +15PPMPC | 100Q ~ 100KQ
M27S2 1/2W (0.50W) 250 500 2,000
+0.25% +25PPMFPC | 511Q ~330KQ
+0.5% +50PPMFC 10Q ~ 1MQ
+0.1% +10PPM/FC 100Q ~20KQ
+0.1% +15PPMPC | 100Q2 ~ 100KQ
M271U 1w 350 700 2,000
+0.25% +25PPMPC | 511Q ~330KQ
+0.5% +50PPM°C 10Q ~ 1MQ

www.royalohm.com



ROYALOHM

Jumper Wire and Zero Ohm Fixed Resistors

Performance Specification

Maximum Resistance

Lead Material

Jumper wire: 0.05Q Max.
Zero Ohm: Ceramic rod : 0.05Q Max and Steel core: 0.01Q Max.
Tin - Plated copper

Body Material (ZO-type)
Insulation Resistance
Dielectric Withstanding Voltage
Insulation Flammability

Electrical grade, high performance molding compound
Dry - 10,000MQ, Wet-100MQ
Atmospheric - 500V RMS, Reduced - 325V RMS

Resistor Insulation is self extinguishing within 10 seconds after extemally

Current Rating

applied flame is removed.

Z0T 25 Amps at 25°C Derating to 0 Amps at 150°C
Z0C 16 Amps at 25°C Derating to 0 Amps at 150°C

Ordering Procedure: Ex.: ZO 1/4W, T/B-5000

Z 0] C 0 W 4 0 0 0 0 0 A 5 0
Type: Resistance Value:
Jumper Wire: Wattage: Fill in these 4 d.igit with "0" to
ZWA = 0.45mm lead wire Zero Ohm resistors: denote no ohmic value.
ZWB = 0.54mm lead wire W8 = 1/8W h .
ZWC = 0.70mm lead wire W4 = 1/4W Packing Type:
ZWD = 0.75mm lead wire Jumper wire: ?fIape//FBzoxl
ZWE = 1.0mm lead wire 00 = NIL B_- BTJFI)If/Bc?xe
ZWF = 0.60mm lead wire Tolerance: P = Tape/Box of PT-26mm
Zero Ohm Resistors: 0 = NIL ’ <
ZOC = Ceramic core B
_ — Packing Qty:
EOT = Steel core 1=1,000pcs. 2 =2,000pcs.
. . 5=5,000pcs. 7 =7,000pcs.
Special Feature: 8 =8,000pcs. C =10,000pcs.
0=NIL 0 = Bulk/Box
Additional Info.:
Features 0=NIL
M = M-Type
* One black band color-coding for easy identification “
* Ideal straight - through between point on PC Boards
wi— T —— () — B
T‘ ~aly
| | = =
" H 1 L ! H | 'D
Z0 Type
Power Dimension (mm) Std
Part No. Style Rating Packing
at 70°C DMax | LMax | d+0.05 Ht3 Qty
ZOTOW8/ZOCOWS | ZO-12 | 1/8W (0.125W) 1.85 35 0.45 28 5,000
ZOTOW4/ZOCOW4 | ZO-25 | 1/4W (0.25W) 25 6.8 0.54 28 5,000
ZW Type L
aH
Part No. Style L+3 d+0.05 O=*1 f o
P
ZWA ZW-A 60/34 0.45 52 26 ]
ZwB ZWB | 60/34 | 054 52 26 ]5+0.2
ZWC ZW-C 60/34 0.70 52 26 = = ||+ 1max
ZWD ZW-D 60/34 0.75 52 26
ZWE ZW-E 60/34 1.00 52 26 0 max 3%5mm
ZWF ZW-F 60/34 0.60 52 26
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Panasert Type

Ordering Procedure: Ex.: CFR 1/4W,+/- 5% , 100KQ, T/B 2000 Panasert Type 1

ROYALOHM

C F R 0 w 4 J 0 1 0 4 A 2 P
Type: Wattage: Resistance Value:
CFR = Carbon Film W4 = 1/4W ° E-24 series:
MF = Metal Film $2 = 1/2W-S 1t digit is “0”
_ ) ) 1S = 1W-S 2 & 3 digits are the significant
MOR = Metal Oxide Film 2S = 2W-S figures of the resistance

FRN = Fusible Film

<
<

Special Feature:
0 = Standard product
F = Non-Flame

<

<

Tolerance:
F=+1%
J=+5%

—

Note : For Metal Film Fixed Resistors, Part No. System on Page 28.

4t indicates the number of zeros:

“J’~0.1, ‘K"~ 0.01
Ex.: 4.7Q ~ 47J, 4.TKQ ~ 472

* E-96 series:

1stto 3 digits are the significant
figures of the resistance and
the 4t digit indicates the number
of zeros.

Ex.: 1.33KQ = 1331

Packing Type:
A = Tape/Box
T = Tape/Reel

<

<

Packing Qty:
1 =1,000 pcs. (T/B only)

2 =2,000 pcs.(T/B only); 5= 5,000 pcs.(T/R)
T/R is 2,500 pcs.per reel & 2 reels per box

<

<

» More explanation of part no. please see details on page 95-96.

Packing of Panasert and Avisert type

Ammo Packing

Dimension (mm)
A 45 55
B 125 105
C 325 320
D - 20 “
2,000 pcs.| 1,000 pcs.
. for 1/4W | for 1/2W-S,
Quantity 1W-S, A
2W-S

/I

Additional Info.:
P = Panasert Type 1
Q = Panasert Type 2

Dimension (mm) Reel Packing
L 325
H 330 ]
w 105 H
12,500 pcs./Reel g
Quantity | 2 Reels/Box L w
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Panasert Type
Panasert Type 1:

Panasert Type 1 :

ROYALOHM

Insulated Lead P P2
L H
FY P T
| | Ho Y ol
H ] W2 S
! \ \ \ Wo|W1 H
- ) — T+ - W i -
‘ %%t
I -I— Do
Po d T
Panasert Type 2 :
Insulated Lead P P2 { A‘h“—‘7
D
| ||
F) @ f 3.5(Max)| 7 \
— Ho \
Hi 1 (W2 1.210.3er 1.0£0.3
| | | WolWH1
A I A T | w ik
‘ M}kt
I - /Do
Po d o
Dimension (mm) Dimension (mm)
ltems Symbol ftems Symbol
1/4W 12W-S | 1W-S 2W-S 1/4W 12W-S | 1W-S 2W-S
. . 18 +1 18 +1 18+1
Body diameter D 25Max. | 3+05 | 35+£05 4+05 Paper width w 18+1 - 15 -15 215
Body length L 6.8 Max. 9+1 9+1 12 +1 Tape width Wo 6 Min. 6+0.2 6+02 | 6+02
Body height H | 12Max | 17Max 19Max = 21Max  Hole position wi | 9xos  OTOT0 9*0T6 9%DIS
Lead wire diameter d 0.5440.05 | 0.54+0.05 0.65+0.05| 0.6540.05| | Paperand Tape distance| W2 15Max. | 1.5Max. | 1.5Max. | 1.5 Max.
Pitch of component P 1271 | 1271 | 127+1 | 127 +1 | |Lead Wire clinch height Ho | 165Max | 16£05 1605 16*05
Feed hole pitch Po 127+ 0.3 12.7+0.3| 127+ 0.3 12.7 £0.3| | Length of snipped lead Hi 11 Max. 11 Max. | 11 Max. | 11 Max.
Hole center to lead P1 | 385%+0.7 | 3.85%+0.7 3.85+0.7| 3.85 £0.7| |Feed hole diameter Do 4+£03 4+03 403 | 4+03
Hole center to body P2 | 635+13/635%13/6.35%£1.3 6.35£1.3 | Total tape thickness t 05+02  05+02|05+02|05+02
Lead to lead distance| F 5+1 5+1 5%1 51 Lead wire protrusion | 1 Max. - - -
Component alignment, A h 0+1 0+1 0+1 01 Length of lead cut Hi-W1i 2105 2+05 2+05 | 2£05
Remark: Po cumulative pitch error 1mm / 20 pitch. Packing in this type have Ammo packing and Reel packing.
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Avisert Type

Ordering Procedure: Ex.: CFR 1/8W, +/- 5%, 22Q, T/R 5000 Avisert Type 3

ROYALOHM

C F R 0 w 8 J 0 2 2 0 T 5 3
Type: Wattage: Resistance Value:
CFR = Carbon Film Avisert Type 1 ° E-24 series:
MF = Metal Film W4 = 1/4wW 1%t digit is “0”
_ A U2 = 1/2W-SS 2 & 3 digits are the significant
MOR = Met?' Oxu.je Film 06 = 0.6W-S figures of the resistance
FRN = Fusible Film S2 = 1/2W-S 4t indicates the number of zeros:

<
<

Special Feature:
0 = Standard product
F =Non-Flame

<

<

Note:

1.) For Metal Film Fixed Resistors,
please follow Part No. system
on page 28

Avisert Type 1

(S2 for MOR & FRN)

Avisert Type 2

° E-96 series:
1stto 34 digits are the significant
figures of the resistance and
the 4" digit indicates the number

*This specification is applicable to: CFR 1/4W, 1/2W-SS, MFR 1/4W, 1/2W-SS, 0.6W-S
MOR 1/4W, 1/2W-S, FRN 1/4W, 1/2W-S

W8 = 1/8W
S4 = 1/4W-S of zeros.
Avisert Type 3 Packing Type:
W8 = 1/8W A = Tape/Box
S4 = 1/4W-S T = Tape/Reel
W4 = 1/4W X
U2 =1/2W-SS Packing Qty:
06 = 0.6W-S 2 = 2,000 pcs.(T/B only); 5= 5,000 pcs.(T/R)
S2 = 1/2W-8 T/R is 2,500 pcs.per reel & 2 reels per box
(S2 for MOR & FRN) <
-— .
Tol . Additional Info.:
o_era:’nce. 1 = Avisert Type 1
F=%1% 2 = Avisert Type 2
J=15% 3 = Avisert Type 3
«— <
P
Insulated Lead T D
L E) E) é\ :
B —— |Hs
Ho L ]
I Ho
| |W2
G \ Wi
O—O—R—®P— Wit
l (lw %Jﬁt
) L 5 )
- —fe— o
Po n d

tems Symbol Dinzr%r:rs{;on ftems Symbol Dir?%rgrs];on

Body diameter D 2.5 Max. Hole position W1 95105
Body length L 6.8 Max. Paper and tape distance W2 3.0 Max.
Lead wire diameter d 0.54+0.05 Height of Component from tape center H 17 £05
Pitch of component P 12.7 £1 Lead wire clinch height Ho 1605

Feed hole pitch Po 127£0.3 Component height H1 34.50 Max.
Feed hole center to lead P1 38507 Length of snipped lead H2 11 Max.
Lead to lead distance F 5%1 Lead wire protrusion | 1 Max.
Paper width w 18 +1 Feed hole diameter Do 4+03
Tape width Wo 6 Min. Total tape thickness t 05+02

Remark: Po cumulative pitch error 1mm / 20 pitch. Packing in this type have Ammo packing and Reel packing.
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Avisert Type

Avisert Type 2

H2

2 o
ERimEEE R
§ P

00— %t

ROYALOHM

*This specification is applicable to: CFR 1/8W, 1/4W-S, MFR 1/8W, 1/4W-S This type is ideal for automatic insertion.

tems Symbol DIT;?,%S)IO” tems Symbol Dlr?n%rr}]s)lon
Body diameter D 1.85 Max. Tape width Wo 6 Min.
Body length L 3.5 Max. Hole position Wi 9+05
Lead wire diameter d 0.45+0.05 Paper and tape distance W2 3 Max.
Pitch of component P 127 £1 Lead wire clinch height H 21.25 Max.
Feed hole pitch Po 127 +03 Component height H1 32.25 Max.
Hole center to lead P1 3.85+0.7 Length of snipped lead H2 11 Max.
Hold center to component center P2 6.35+13 Lead wire protrusion | 1 Max.
Lead to lead distance F 5%1 Feed hole diameter Do 4+03
Component alignment Ah 01 Total tape thickness t 05+0.2
Paper width W 18 £1

Remark: Po cumulative pitch error 1mm / 20 pitch. Packing in this type have Ammo packing and Reel packing.

Avisert Type 3

Insulated Lead

L

Ho

P

K |

@,;®,;Q7

d
)

i

- Po ﬁﬁ

e

MLL%

*This specification is applicableto: CFR 1/8W, 1/4W-S, 1/4W, 1/2W-SS, MFR 1/8W, 1/4W-S, 1/4W, 1/2W-SS, 0.6W-S
MOR 1/4W, 1/2W-S

FRN 1/4W, 1/2W-S

Dimension Dimension
(mm) (mm)
ftems Symbol tems Symbol
1/8W 1/4W 1/8W, 1/4W
Body diameter D 2.0 Max. 2.5 Max. Paper width w 18+ 1
Body length L 4.2 Max. 6.8 Max. Tape width Wo 6 Min.
Lead wire diameter d 045+0.05 | 0.54+0.05 Hole position W1 9+05
Body height H 7.0 Max. 10.0 Max. Paper and tape distance W2 3.0 Max.
Lead wire clinch height Ho 20.0 Max. | 16.0 Max. Length of snipped lead H1 11 Max.
Lead to lead spacing F 25+1 511 Lead wire protrusion | 1 Max.
Pitch of component P 127 £ 1 127 £1 Feed hole diameter Do 4+03
Feed hole pitch Po 127+03 | 127+03 Total tape thickness t 05+0.2
Hole center to lead P1 385+0.7 | 3.85+0.7 Component alignment Ah 0x1
Remark: Po cumulative pitch error 1mm / 20 pitch. Packing in this type have Ammo packing and Reel packing.
www.royalohm.com Compliant



Formed Type

Ordering Procedure: Ex.: CFR 2W-S, +/-5%, 100Q, B/B, F1 Type

Cc F R 0

S J 0 1

ROYALOHM

Resistor Type:

CFR = Carbon Film
MF = Metal Film

MOR = Metal Oxide Film
FRN=Fusible Film
KNP = Wire-Wound

<
<

Special Feature

0 = Standard Product
F =Non-Flame

| = Non-Inductive

<
<

Note:

2 & 3 digits are the significant
4" digit indicates the number of
1stto 3 digits are the significant

figures of the resistance and
the 4" digit indicates the number

Wattage: Resistance Value:
Normal size: * E-24 series:
W2 =1/2W 1stdigit is “0”
1W = 1w
2W = 2W figures of the resistance
3W = 3W
5W = 5W Zeros.
* E-96 series:

Small size
18 = 1W-S
2S = 2W-S
35 = 3W-S ?f Zeros.
5S = 5W-S :
- |

Tolerance:

F=%+1%

G=12%

J =%5%

K=+10%

- |

1) For Metal Film Fixed Resistors, please follow Part No. system on page 28

2) More explanation of part no. please see details on pages 95-96

F-Type Series Forming Dimension (mm)

Packing Type:

B = Bulk/Box
-—

Forming type:
FO =F Type
F1=F1 Type
F2 =F2 Type
F3 =F3 Type

MF = M Type with flattened lead wire
MK = M Type with kinked lead wire
ML = M Type with normal lead wire

TO =T Type

<
<

e -% -5 o
E E E E
—— —— ——
L L L L
—— —— ——
H d H d H d H d
5 I'T'l FT'| B
F Type F1 Type F2 Type F3 Type
Power Dimension (mm)
i P+1
at 70°C D Max L Max d+0.05 -3 H+1 E+0.5
1W (2W-S) 50 12 0.70 8 6 25
2W (3W-S) 55 16 0.70 8 6 25

www.royalohm.com



ROYALOHM

Formed Type

T-Type Series Forming Dimension (mm)

=

\ - Recommended PCB hole
i ZWZ
SR = — $0.90~01.05

5.0 1.
* U 75:1.0 U do,
C N
P max1.5 * Only for your reference
Dimension (mm)
Power Rating at 70°C H +1
D Max L Max d+0.05 P Max 0
1W-S 35 10 0.70 125 8
1W (2W-S) 5.0 12 0.70 15 8
2W (3W-S) 55 16 0.70 20 9

’ﬂ\*_/ﬁ_‘ T Recommended PCB hole
Upper surface T
of PC board | & 77
—I—
5.0£1.5
— 90.75~% 0.85 (1/2W)
0~3.0 1.2 £0.2 (1/2W) 90.90~¢1.05 (1W,2W,3W,5W)
1.4 £0.2 (1W,2W,3W,5W)
* Only for your reference
Dimension (mm)
Power Rating at 70°C
D Max L Max H+2 P d+0.05
Normal Size
12W 35 10.0 7.0 125 £15 0.70
1w 5.0 120 7.0 15.0 £15 0.70
2W 55 16.0 10.0 200 £20 0.70
3W 6.5 175 12.0 25020 0.75
5W 85 26.0 12.0 31.0£20 0.75
Small Size
1W-S 35 10.0 7.0 125+15 0.70
2W-S 5.0 12.0 7.0 15.0 £1.5 0.70
3W-S 55 16.0 10.0 20.0 £20 0.70
5W-S 80 25.0 12.0 310 +£20 0.75

www.royalohm.com Compliant)



Packing of Chip, Chip Array & Resistor Network

(1) Taping Dimension (mm)

a.) Paper Taping

ROYALOHM

- 6D
— \ N b N Ja A E
] A % N
|| FlW
R
N C G
Type A+0.2 B+0.2 C+0.05 DT8'1 E+0.1 F+0.05 G+0.1 W+0.2 T+0.1
0201 0.40+0.05 0.70+0.05 20 15 1.75 35 4.0 8.0 042
0402 0.65 1.15 20 15 1.75 35 4.0 8.0 045
2D02 /2C02 1.20 1.20 2.0 15 1.75 35 4.0 8.0 045
4D02 /4C02 1.20 2.20 2.0 15 1.75 35 4.0 8.0 0.70
$D
= N N S A N S S 1
£} £3 £3 £363 £ £3 £
B
"ﬂ W C G
Type A+0.2 B+0.2 C+0.05 ngj E+0.1 F+0.05 G+0.1 W=+0.2 T+0.1
0603 1.10 1.90 2.0 15 1.75 35 4.0 8.0 0.67
0805 1.65 240 20 15 1.75 35 4.0 8.0 0.81
1206 2.00 3.60 20 15 1.75 35 4.0 8.0 0.81
1210 2.80 3.50 20 15 1.75 35 4.0 8.0 0.75
4D03/4C03 2.00 3.60 20 15 1.75 35 40 8.0 0.83
10P8 2.00 3.60 20 15 1.75 35 4.0 8.0 0.85
16P8 1.80 4.30 20 15 1.75 55 4.0 12 0.75
b.) Embossed Taping
oD
o N e e L E
% T 7T, 1T A T, 7 Elw
o[4S E
*T* W C G Lo
Type A+0.2 B+0.2 C+0.05 DT8'1 D1T8'1 E+0.1 F+0.05 G+0.1 W=0.2 T+0.1
1812 3.5 4.8 2.0 1.5 1.5 1.75 55 4.0 12 1.0
2010 29 56 2.0 15 15 1.75 55 40 12 1.0
2512 35 6.7 2.0 15 15 1.75 55 40 12 1.0

www.royalohm.com




Packing of Chip, Chip Array & Resistor Network

(2) Reel Dimension (mm)

ROYALOHM

1 Ib/Mm
— =
w
. Quantity/ )
Type Packaging  pogl Tape Width A+0.5 B+0.5 C+0.5 D1 | M2 = W=1
0201/ 0402* / ES02 / HP02 / HQO2 / CQ02 / TCO2 = Paper | 10,000 pcs.* 8 2 13 21 60 | 178 10
0603 / AS03 / PS03 / ES03 / HV03 / HPO3 / TRO3 /
NS03 / HQO3 / CQO3 / CS03 / TCO3 / TPO3 Paper | 5,000pcs.| 8 2 13 21 | 60 | 178 | 10
0805 / AS05 / PS05 / ES05 / HVO5 / HPO5 / TRO5 /
NS05 / HQO5 / CQO5 / CS05 / TC05 / TP05 / 0508 | Faper | 5000pcs. 8 2 13 | 21 | 60 | 178 ) 10
1206 / ASO6 / PS06 / ES06 / HV06 / HPOB / TROG /|
NS06 / HQ06 / CQO6 / CS06 / TCO6 / TPO6 / 0612 aper | 5,000 pcs. 8 2 13 21 60 178 | 10
1210 / ASO7 / PS07 / ES07 / HVO7 / HPO7 / NSO7 /
HQO7 / CQO7 / CS07 / TCO7 / TPO7 Paper 5,000 pes. 8 2 13 21 ) 60 | 178 | 10
2010/ HV10 / HP10 / HQ10 / CQ10 / CS10 / TC10 /
1020 / 1812 (Special) / 1218 Embossed| 4,000 pcs. | 12 2 13 | 21 60 178 138
?E;E/HVQ/HP12/HQ12/CQ12/CS12/TC12/ Embossed| 4,000 pcs. | 12 ) 1 o1 60 | 178 | 138
2D02 / 2C02 Paper | 10,000 pcs. 8 2 13 21 60 | 178 10
4D02 / 4C02 Paper | 10,000 pcs. 2 13 21 60 178 10
4D03 / 4C03 Paper | 5,000 pcs. 2 13 21 60 178 | 10
16P8 Paper | 4,000 pcs. 12 2 13 21 60 178 | 1358
10P8 Paper 5,000 pcs. 8 2 13 21 60 178 10
*Remark: 15,000pcs. / Reel package could be offered for 0402 size
<)
Network Packing Specifications l
o] 55
195
125 Box Dimension (mm)
Bag in Box Packing (B/B)
Pin Quantity / B Quantity / B Quantity / Cart Sl
uantity / Bag (pcs) uantity / Box (pcs) uantity / Carton (pcs) +2Kkgs

4 200 1,000 30,000 6.75

5 200 1,000 30,000 8.55

6 200 1,000 30,000 9.45

7 200 1,000 30,000 10.95

8 200 1,000 30,000 12.45

9 200 1,000 30,000 13.65

10 200 1,000 30,000 16.65

11 100 500 15,000 9.45

12 100 500 15,000 10.95

13 100 500 15,000 11.10

14 100 500 15,000 12.45

www.royalohm.com




Standard Packing of Coated Type Resistors

Dimension (mm)

22°30’ (16x)

ROYALOHM

@-
_|5/51/305
&) _[J225
~® 3
o) N
n—— Y
300mm leader @
at beginning
*L1-L2=1.01 @] ire=0) and end . .
©S=05max | (PT-26: 520.6ma) e S @ Range
® Cylinder
Taping Dimension (mm) Tape On Reel Packing (T/R)
PartNo. Style 0 +1 P+03 £ +1 Across | Quantity/ = Quantity/ Carton | Gross Wt.
- - - Flange (A) | Reel (pcs)  Carton (pcs)| Code**= + 2kgs.
CFROWS8 CFR-12
CFRO0S4 CFR-25-S
MFOW8 MF-12 52 5 4 73+2 5,000 50,000 A20 10.34
MF0S4 MF-25-S
MFF04 MF.40-SS
ZOCOows
Z0TOWs Z0-12 52 5 4 73%2 5,000 50,000 A20 12.50
CFROW4 | CFR25
CFRFU2 CFR-50-SS
MFOW4 MF-25
MFFU2 MF-50-SS
MF006 MF-60-S
FRNOW4 FRN-25
FRNOS2 FRN-50-S
+
FRNON4 FRN<0 52 5 4 73%2 5,000 50,000 A20 15.00
MOROW4 MOR-25
MORO0S2 MOR-50-S
MGROW4 MGR_25
MGRU2 MGR-50-SS
PMRO1T PMR-100-SSS
ZOCOwW4
+
ZOTOW4 Z0-25 52 5 4 73%2 5,000 50,000 A20 18.00
CERQS2 | CERB0S 52 5 4 7312 5000 50:000 A21 1850
CFROW2 CFR-50
CFRF1U CFR-100-SS
MFOW2 MF-50
MFOM7 MF-75-S
MFO1S ME-100-S 52 5 4 73%2 2,500 25,000 A20 13.00
FRNOW2 FRN-50
MOROW2 MOR-50
MGRFW2 MGR-50
MGRFS2 MGR-50-S
MORO01S MOR-100-S
FRNO75 FRN-75
FRNO1W FRN-100
KNPOW2 KNP-50 52 5 4 7312 2,500 25,000 A20 16.50
KNPO1S KNP-100-S
KNPAW2 KNPA-50
KNPA1WS | KNPA-100-S
MGRF1U MGR-100-SS
MGRF1S MGR-100-S
*** Carton Dimension : ¢ A21 - 650 x 445 x 340
* A20 - 600 x 445 x 320
www.royalohm.com Compliant,




Standard Packing of Coated Type Resistors

ROYALOHM

Note: Bandoliers can be reeled, dimension “A” differs per type. Reel packing for PT-26 is not available.

*** Carton Dimension : = A21 - 650 x 445 x 340
= A20 - 600 x 445 x 320

www.royalohm.com

Taping Dimension (mm) Tape On Reel Packing (T/R)
Part No. Style O SR (i1 Across | Quantity/ | Quantity/ | Carton | Gross Wt
- - - Flange (A) | Reel (pcs) | Carton (pcs) | Code™™* | + 2kgs.

CFRO1S CFR-100-S 2250
MFO1W MF-100 20.50
MF02S MF-200-S 20.50
MORO1W MOR-100 20.60
MORO02S MOR-200-S 20.60
FRNO15 FRN-150 52 5+03 4 732 2,500 25,000 A20 2150
FRNO2W FRN-200 2150
KNPO1W KNP-100 2150
KNPO02S KNP-200-S 2150
KNPU2S KNPU-200-S

KNPA1W KNPA-100

KNPA2WS KNPA-200-S

PMR02S PMR-200-S 20.60
MGRF1W MGR-100

KNPU1W KNPU100

KNPU1S KNPU1W-S

KNPU1SS | KNPU1W-SS 1,000 8,000 11.50
MGRF2U MGR-200-SS

MGRF2S MGR-200-S

MGRF3U MGR-300-SS

CFRO1W CFR-100 12.00
CFRO02S CFR-200-S 12.00
MFO2W MF-200 12.00
MFO03S MF-300-S 12.50
MOR02W MOR-200 12,50
MORO03S MOR-300-S 12.50
FRNO3W FRN-300 64 1005 5 815 1,000 8,000 A20 12.50
KNP0O2W KNP-200 12.50
KNPO3U KNP-300-SS 12.50
KNPU2W KNPU200

KNPO3S KNP-300-S 12.50
KNPU3S KNPU-300-S

KNPA2W KNPA-200

KNPA3WS KNPA-300-S

PMR03S PMR-300-S 12.50
MGRF2W MGR-200

4 A

MGRF3S MGR-300-S 500 000 900
CFRO2W CFR-200 10.00
CFRO3S CFR-300-S 10.00
MFO3W MF-300 10.00
MORO3W MOR-300 10.50
MOR04S MOR-400-S + 6 815 500 4000 1050
MORO5U MOR-500-SS 64 10£05 ’ A20 10.50
KNPO3W KNP-300 10.50
KNPU3W KNPU300

KNPO5S KNP-500-S 10.50
KNPA3W KNPA-300

KNPA5SWS KNPA-500-S

JUMPER WIRES

ZWAO ZW-A (0.45mm) 52 5+0.3 4 732 10,000 100,000 A20 16.50

ZWB0 ZW-B (0.54mm) 52 5+0.3 4 7312 10,000 100,000 A20 17.00

ZWCO 2ZW-C (0.70mm) 52 5+0.3 4 73+2 10,000 100,000 A20 23.60

ZWDO0 ZW-D (0.75mm) 52 5+0.3 4 732 10,000 100,000 A20 26.50

ZWEO ZW-E (1.0mm) 52 5+0.3 4 7312 7,000 70,000 A20 34.45

PT - 26mm Dimension (mm) PT - 26mm Dimension (mm)
Taping Dimension Taping Dimension
PartNo. | Style Part No. Style +
Ve 0*15 pios  tx 0*1S pios 1
-0 -0

CFROW8 | CFR-12 CFROW4 |CFR-25
CFR0S4 |CFR-25-S CFRFU2 |CFR-50-SS
MFOW8 | MF-12 26 5 5 MFOW4  |MF-25 26 5 5
MF0S4 MF-25-S MFFU2 |MF-50-SS
MFF04 MF-40-SS MFO006 MF-60-S




Standard Packing of Coated Type Re

Dimension (mm)

sist

Ors _—

ROYALOHM

Tape in Box Packing (T/B) -Ammo Packing
Part No. Style Quantity/ Quantity/ Carton | Gross Wt.

S0 Uil 9 2 &89 Box (pcs) | Carton(pcs) | Code *** + 2kgs.
CFROWS CFR-12
CFR0S4 CFR-25-S
MFOW8 MF-12 250 75 66 5,000 100,000 A105 12.80
MF0S4 MF-25-S
MFF04 MF-40-SS
ZOCOW8
Z0TOWs 7012 250 75 66 5,000 100,000 A105 16.00
CFROW4 CFR-25
CFRFU2 CFR-50-SS
MFOW4 MF-25
MFFU2 MF-50-SS
MF006 MF-60-S
MOROW4 MOR-25 250 75 96 5,000 50,000 A98 1042
MOR0S2 MOR-50-S
FRNOW4 FRN-25
FRNOS2 FRN-50-S
FRNON4 FRN-40
PMRO1T PMR-100-SSS
MGROW4 MGR-25
MGROU2 MGR-50-SS 255 75 103 4,000 40,000 A29 9.60
ZOCOwW4
ZOTOW4 7025 250 75 96 5,000 50,000 A29 13.00
CIRSZ | RS 250 75 % 4000 40000 A29 13,00
FRNOW?2 FRN-50
CFRF1U CFR-100-SS 260 75 31 1,000 60,000 A120 17.30
CFROW?2 CFR-50
MFOW2 MF-50
MEOM7 MF-75-S 255 75 43 1,000 48,000 A3 18.00
MFO01S MF-100-S
MOROW?2 MOR-50 260 85 70 1,000 36,000 A3 15,00
MGRFW?2 MGR-50
MGROS?2 MGR-50-SS 260 75 56 1,000 36,000 A3 16.00
MOR01S MOR-100-S 260 85 70 1,000 36,000 A3 16.33
FRNO75 FRN-75
FRNO1W FRN-100
KNPOW2 KNP-50
KNP01S KNP-100-S 260 85 70 1,000 36,000 A3 15.00
KNPAW2 KNPA-50
KNPATWS KNPA-100-S
MGRF1U MGR-100-SS
MGRF1S MGR-100-S
CFRO1S CFR-100-S
MFO1W MF-100 255 79 73 1,000 20,000 A110 14.80
MF02S MF-200-S
MORO1W MOR-100
MOR02S MOR-200-S
FRNO015 FRN-150
FRNO2W FRN-200
KNPO1W KNP-100 262 86 80 1,000 20,000 A110 14.80
KNP02S KNP-200-S
KNPU2S KNPU-200-S
KNPATW KNPA-100
KNPA2WS | KNPA-200-S
PMRO02S PMR-200-S
MGRF1W MGR-100
KNPU1W KNPU100
KNPU1S KNPU1W-S
MGRF2U MGR-200-S 262 92 106 1,000 15,000 A119 16.33
MGRF2S MGR-200-SS
MGRF3U MGR-300-S
CFRO1W CFR-100
CFR02S CFR-200-S
MFO2W MF-200 260 94 87 1,000 20,000 A3 21.30
MF03S MF-300-S
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Standard Packing of Coated Type Resistors

ROYALOHM

Tape in Box Packing (T/B) - Ammo Packing
Part No. Style Quantity/ Quantity/ Carton | Gross Wt
+ + + )
LC) %5 WA £5 HB)%5  Box (pcs) | Carton (pcs) | Code *** + 2kgs.
MORO02W MOR-200
MORO03S MOR-300-S
FRNO3W FRN-300
KNPO2W KNP-200
KNPO3U KNP-300-SS
KNPO3S KNP-300-S 262 92 108 1,000 15,000 A119 17.70
KNPA2W KNPA-200
KNPA3WS KNPA-300-S
KNPU3WS KNPU-300-S
KNPU2W KNPU200
PMRO03S PMR-300-S
MGRF2W MGR-200
MGRF3S MGR-300-SS 255 85 77 500 10,000 A115 14.70
CFRO2W CFR-200
CFRO3S CFR-300-S 262 96 69 500 10,000 A3 18.00
MFO3W MF-300
MORO3W MOR-300
MORO04S MOR-400-S 256 92 80 500 10,000 A3 18.13
MORO05U MOR-500-SS
KNPO3W KNP-300
KNPU3W KNPU300
KNPO5S KNP-500-S 256 92 80 500 10,000 A3 18.60
KNPA3W KNPA-300
KNPASWS KNPA-500-S
*** Carton Dimension :
*A3 -490x270x375 - A29 -410x270x235 <A98 -400x250x205 -A110-430x270x 335
*A105-400x275x275 +A115-505x275x315 <A119-495x270x355 < A120-505x 270 x 355
Tape in Box Packing (T/B) - Ammo Packing
Part No. Style Quantity/ Box ~ Quantity / Carton Gross Wt
+ + +
Lie)d B A= (pcs) Carton (pcs) = Code *** * 2kgs.
Jumper Wires
ZWAO ZW-A (0.45mm) 250 75 96 10,000 100,000 A29 12.00
ZWBO0 ZW-B (0.54mm) 250 75 96 10,000 100,000 A29 12.62
2ZWCO ZW-C (0.70mm) 250 75 9 7,000 70,000 A29 16.00
ZWDO0 ZW-D (0.75mm) 250 75 96 8,000 80,000 A29 20.80
ZWEO ZW-E (1.0mm) 250 75 9 7,000 70,000 A29 32,50
PT-26mm
CFROWS8 CFR-12
CFR0S4 CFR-25-S
MFOW8 MF-12 257 50 68 5,000 225,000 A3 20.44
MF0S4 MF-25-S
MFF04 MF-40-SS
CFROW4 CFR-25
CFRFU2 CFR-50-SS
MFOW4 MF-25
MFFU2 MF-50-SS 257 50 95 5,000 135,000 A3 22.00
MFO006 MF-60-S
MORO0S2 MOR-50-S
FRNOW4 FRN-25

*** Carton Dimension : * A3 -490 x 270 x 375
* A29-410x 270 x 235

www.royalohm.com




Standard Packing of Coated Type Resistors

Box of Plastic Case

ROYALOHM

B
l A
I
Bulk in Box Packing (In Plastic Case) (B/B)
PRI Stk LC)+5 W(A)£5 H{B) 5 Quantity /Plastic Quantity / Carton Gross Wt.
- - ~ " | Casel Box(pcs) | Carton(pcs) = Code *** +2kgs.
MOROSS MOR-500-S 155 95 53 100 / 200 (M-TYPE) 4,800 A104 1820
MORO5W MOR-500
KNPO5SW KNP-500
KNPO7S KNP-700-S
KNPASW KNPA-500 36 20 8 100 /1,000 4,800 A51 16.50
KNPU5W KNPU-500
KNPA7WS KNPA-700-S
*** Carton Dimension : « A51- 405 x 370 x 205
** F-Type & T-Type packing standard same as M-Type
Inner Box
CEMENT RESISTORS
TYPE %
OHM PCS
LOT NO.
Inner box
Bulk in Box Packing (Inner Box)
Part No. Type Qty/Inner Box Qty/Carton Carton size Gross Wt.
(pcs) (pcs) LxW xH (£5) +2kgs.
KNS02W KNS-200 1,400 2,800 8.50
KNSO3W KNS-300 1,280 2,560 8.60
KNSO05W KNS-500 2,000 2,000 520 x220 x 250 12.10
KNSO7W KNS-700 180 1,080 10.52
KNSOAW KNS-1000 180 1,080 13.34
TMOR3W TMOR-300 10.17
TMORBW TMOR-500 500 3,000 520 x 220 x 250 11.20
Plastic Bag
A : |
P
Bulk in Box Packing (In Plastic Bag) B/B
Part No. Type Qty/Plastic Bag | Qty/Inner Box Qty/Carton Carton size Gross Wt.
(pcs) (pcs) (pcs) LxW xH (5) *+2kgs.
TMOV5W TMOV-5W 400 2,400 520 x 220 x 250 940
TMOV7W TMOV-7TW 300 1,800 485 x 190 x 200 9.39
MORO7W MOR-7W
MORO8W MOR-8W
KNPO7W KNP-7W
KNP08S KNP-8W-S
KNPO8W KNP-8W
KNP09S KNP-9W-S 32 1,600 560 x 305 x 310 9.50
KNPOAU KNP-10W-SS
KNPA7W KNPA-700
KNPU7W KNPU-700
KNPA8WS KNPA-800-S
KNPA8BW KNPA-800
KNPA9WS KNPA-900-S
MORO9W MOR-9W
KNPO9W KNP-9W
KNPOAS KNP-10W-S 300 1,800 520 x 220 x 250 15.05
KNPASW KNPA-900
KNPAOAS KNPA-10W-S
m www.royalohm.com Compliant,




Standard Packing of Coated Type Resistors

Dimension (mm)

NS

ROYALOHM

C
A
Bulk in Box Packing (In Plastic Bag) (B/B)
Part No. Style ; ; : W
L(C) 5 W(A) %5 H®B)+5 Quantity/Plastic Quantity/ Cartcm Gross Wt.
Bag/Box (pcs) Carton (pcs) | Code t2kgs.
CFROW8 CFR-12
CFR0S4 CFR-25-S
MFOW8 MF-12 150 77 33 500/1,000 84,000 A3 13.00
MF0S4 MF-25-S
MFF04 MF-40-SS
ZOCOowWs8
ZOTOWS Z0-12 150 77 33 500/ 1,000 84,000 A3 14.00
CFROWA4 CFR-25
CFRFU2 CFR-50-SS
MFOW4 MF-25
MFFU2 MF-50-SS
MFO006 MF-60-S
MOROW4 MOR-25 150 77 33 500/1,000 84,000 A3 20.80
MORO0S2 MOR-50-S
FRNOW4 FRN-25
FRNOS2 FRN-50-S
FRNON4 FRN-40
MGROW4 MGR-25
Z0C0w4
ZOTOW4 Z0-25 150 77 33 500 /1,000 84,000 A3 2250
CFR0S2 CFR-50-S 13.00
MF0S2 MF-50-S 150 75 67 100/1,000 36,000 A3 10.50
FRNOW2 FRN-50
CFRF1U CFR-100-SS 150 75 67 100/1,000 36,000 A3 16.00
CFROW2 CFR-50
MFOM7 MF-75-S
MFROW2 ME-50 150 75 67 100/1,000 36,000 A3 14.00
MFO01S MF-100-S
MOROW2 MOR-500 500 /1,000 (M-TYPE) 24,000 A104 11.50
MORO01S MOR-100-S 155 95 53 24,000 A104 13.70
x 100/1,000
MGRFW2 MGR-500 36,000 A3 16.00
FRNO75 FRN-75 500/ 1,000 (M-TYPE) 24,000 A104 14.00
FRNO1W FRN-100
KNPOW?2 KNP-500 155 95 53 24,000 A104 11.00
KNPO1S KNP-100-S 100/1,000
KNPAW2 KNPA-50 36,000 A3 23.00
KNPA1WS KNPA-100-S
CFRO1S CFR-100-S
MEOTW ME100 155 95 53 100 /500 12,000 A104 10.50
MF02S MF-200-S 18,000 A3 14.50
MORO1W MOR-100
MOR02S MOR-200-S 500/1,000 (M-TYPE) 24,000 A104 16.00
FRNO15 FRN-150
FRNO2W FRN-200 155 05 53
oeot | fopan o a0
KNPA1W KNPA-100 1007500
KNPA2WS KNPA-200-S 12,000 A104 710
MGRF1W MGR-100
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Standard Packing of Coated Type Resistors

ROYALOHM

Bulk in Box Packing (In Plastic Bag B/B)
Part No. Style ; : ;
LC) 5 | W(A)£5 | H{B) £5 Quantity/Plastic Quantity/ Cartcm Gross Wt.
Bag/Box (pcs) | Carton (pcs) | Code + 2kgs.
CFRO1W CFR-100 100 /500 12,000 A104 13.00
CFR02S CFR-200-S
MFO2W MF-200 155 95 53 18,000 A3 23.00
MF03S MF-300-S 500/ 1,000 (M-TYPE)| 24,000 A104 24.70
MORO2W MOR-200
MORO3S MOR-300-S 250/500 (M-TYPE) | 12,000 A104 13.00
FRNO3W FRN-300
KNPO2W KNP-200 18,000 A3 20.70
KNPO3U KNP-300-SS 155 95 53
KNP03S KNP-300-8 100/500 12,000 A104 13.00
MGRF2W MGR-200 '
KNPA2W KNPA-200
KNPA3WS KNPA-300-S
CFRO2W CFR-200 9,600 A104 18.00
CFRO3S CFR-300-S 155 95 53 100/ 400
MFO3W MF-300 14,400 A3 23.00
9,600 A104 18.00

MORO0O3W MOR-300 100 /400
MOR04S MOR-400-S 155 95 53 14,400 A3 30.00
MORO05U MOR-500-SS

150/ 300 (M-TYPE) 7,200 A104 13.20
KNPO3W KNP-300 9,600 A104 18.00
KNP0SS KNP-500-S 155 95 53 100 / 400
KNPA3W KNPA-300 14.400 A3 28.50
KNPASWS KNPA-500-S '

*** Carton Dimension : = A3-490 x 270 x 375, A104 - 400 x 325 x 225
***F-Type & T-Type packing same as M-Type
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Standard Packing of Cement Type Resistors

ROYALOHM

A
Dimension (mm)
CEMENT RESISTORS
120 |G
(1) Type A Packing o / 70
o —
205
Type-A1 plastic bag Type-A2 paper tray Inner box
Qty/Plastic | Qty/lnner Box = Qty/Carton Carton size Gross Wit. .
Part No. Type Bag (pcs) (pcs) (pcs) LxW xH (£5) +2kgs. | acking Type
PRW series
PRWO1W 1w 10 500 3,000 485 x 190 x 200 10.00 Type A1
PRWO2W 2W 10 400 2,400 485 x 190 x 200 8.00 Type A1
PRWO3W 3w 10 500 3,000 520 x 220 x 250 12.20 Type A1
PRWO05W 5W 10 400 2,400 520 x 220 x 250 12.73 Type A1
PRWO7W W 10 300 1,800 520 x 220 x 250 15.46 Type A1
PRWOAW 10w 10 250 1,500 520 x 220 x 250 18.39 Type A1
PRWOFW 15W 70 70 420 510 x 200 x 250 8.20 Type A1
PRW020 20w 60 60 360 510 x 200 x 250 10.75 Type A1
PRW025 25W 60 60 360 510 x 200 x 250 11.22 Type A1
PRWA series
PRWA5W 5W 10 400 2,400 520 x 220 x 250 15.00 Type A1
PRWA7W W 10 240 1,440 520 x 220 x 250 14.20 Type A1
PRWAAW 10W 10 220 1,320 520 x 220 x 250 16.30 Type A1
PRWC series
PRWC3W 3w 10 400 2,400 485 x 190 x 200 7.30 Type A1
PRWC5W 5W 10 400 2,400 485 x 190 x 200 9.40 Type A1
PRWC7W W 10 400 2,400 520 x 220 x 250 14.00 Type A1
PRS series
PRS05W 5W 10 400 2,400 520 x 220 x 250 1767 Type A1
PRSO7TW W 10 250 1,500 520 x 220 x 250 16.78 Type A1
PRS0AW 10w 10 150 900 485 x 190 x 200 13.00 Type A1
PRS025 25W 10 80 480 520 x 220 x 250 17.85 Type A1
PRT series
PRTOAW 10w 10 200 1,200 520 x 220 x 250 19.50 Type A1
PRTOFW 15W 10 150 900 520 x 220 x 250 22.00 Type A1
PRT020 20w 10 95 570 520 x 220 x 250 18.50 Type A1
PRT030 30w 5 45 270 520 x 220 x 250 2140 Type A1
PRT040 40W 5 25 150 520 x 220 x 250 14.20 Type A1
PRWC series
PRC14W 4w 50 500 3,000 485 x 190 x 200 9.05 Type A2
PRC15W 5W 10 600 3,600 485 x190 x 200 13.45 Type A1
PRC16W 6W 40 400 2,400 485 x 190 x 200 13.71 Type A2
Qty/Plastic | Qty/Inner Box | Qty/Carton Carton size Gross Wt. .
FEDIN e Bag (pcs) (pcs) (pcs) LxW x H (£5) *2kgs. FEETY S
PRM/FTR
PRMO2W / PF2 2w 10 (in Bag) 700 4,200 520 x 220 x 250 1850 Type A1
PRMO3W / PF3 3w 100 500 2,000 535 x 270 x 220 1420 Type B1
PRMO5W / PF5 5W 100 500 2,000 535 x270 x 220 14.20 Type B1
PRMO7W / PF7 W 75 375 1,500 435 x305x215 16.50 Type B2
PRMOAW 10W 60 300 1,200 435 x305x215 17.50 Type B3
PFA 10W 10 (in Bag) 150 900 520 x 220 x 250 14.74 Type A1
PRMA series
PRMASW 5W 100 500 2,000 535 x270 x 220 14.00 Type B1
PRMAAW 10w 10 (in bag) 150 900 520 x 220 x 250 14.50 Type A1
PFA series
PFAS2W 2W 20 (in bag) 600 3,600 485 x 190 x 200 7.10 Type A1
PFAS5W 3w 20 (in bag) 500 3,000 485 x 190 x 200 9.72 Type A1
PFASTW 5W 20 (in bag) 500 3,000 485 x 190 x 200 11.70 Type A1
PFASAW 10W 10 (in bag) 500 3,000 520 x 220 x 250 2240 Type A1
PFATSW 5W 10 (in bag) 300 1,800 485 x190 x 200 13.20 Type A1
PFAT7W W 10 (in bag) 250 1,500 485 x190 x 200 11.50 Type A1
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ROYALOHM

Standard Packing of Cement Type Resistors

(2) Type B Packing (Plastic Case)
Dimension (mm)

180

285

230

195

250

CEMENT RESISTORS

TYPE

PCS

OHM

LOT NO.

Dimension of Plastic Case (mm)

260

0

1

2

0

1

2

05

1

100

100

260

300

300

Type

Type - B1

Type - B2

Type - B3

Inner Box of Plastic Case

)

(3) Type C Packing (Pulp Case

Dimension (mm)

Type-C2 (7W)

Type-C1 (5W)

(4) Type D Packing (Paper Sheet)

Dimension (mm)

Type-D (10W,15W, 20W) Terminal Type

Type-D (5W) Axial M-Type
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Standard Packing of Cement Type Resistors

Inner Box i

CEMENT RESISTORS
TYPE w %
OHM PCS
LOT NO.
Inner box
Qty/
PastcBag/|  Qty/ Qty/ Carton size | Gross Wt.| Packing
Part No. Type Plasic Case/| InnerBox = Carton | LxW xH (£5) | +2kgs. Type
PaperSheet (pcs) (pcs)
(pcs)
PRVA/PRVB
PRVA3W / PRVB3W 3w 200 1,000 2,000 765 x 365 x 295 12.60 Type - C1
PRVA5W / PRVB5W 5W 200 1,000 2,000 765 x 365 x 295 14.80 Type - C1
PRVA7W / PRVB7W 7W 100 500 1,000 550 x 285 x 250 11.00 Type - C2
PRVAAW / PRVBAW 10w 80 400 800 560 x 305 x 310 10.20 Type - D
PRVAFW / PRVBFW 15W 80 80 800 560 x 305 x 310 17.33 Type - D
PRVA20 / PRVB20 20 W 60 60 600 560 x 305 x 310 17.85 Type - D
PRZ series
PZ1A5W / PZ2A5W / PRZC5W / PRZD5W 5W 200 1,000 2,000 765 x 365 x 295 18.04 Type - C1
PZ1A7TW / PZ2A7TW / PRZC7TW / PRZD7W 7W 100 500 1,000 550 x 285 x 250 10.30 Type - C2
PZ1AAW / PZ2AAW / PRZCAW / PRZDAW 10w 100 100 1,000 560 x 305 x 310 14.50 Type -D
PZ1AFW / PZ2AFW / PRZCFW 15W 100 500 500 560 x 305 x 310 10.00 Type -D
PZ1A20 /PZ2A20 /PRZzZC20 20 W 100 500 500 560 x 305 x 310 11.80 Type -D
PRU series
PRUAW 10w 100 100 1,000 560 x 305 x 310 12.50 Type -D
PRUFW 15W 80 80 800 560 x 305 x 310 17.33 Type -D
PRU20 20 W 60 60 600 560 x 305 x 310 17.85 Type -D
PRU30 30W 60 60 240 435 x 305 x215 16.37 Type -D
PRU40 40W 60 60 240 435 x 305 x215 16.37 Type -D
PRWI series
PRWHKW 4 W 10 400 2,400 520 x 220 x 250 948 Type A1
PRWI7TW 7W 10 300 1,800 520 x 220 x 250 11.75 Type A1
PRWIBW 1"Mw 10 200 800 535 x270 x 200 7.04 Type A1
PRWIHW 7 W 10 200 800 535 x270 x 200 9.54 Type A1
PRWO0O5W M-TYPE 5W 600 600 3,600 520 x 220 x 250 11.00 Type -D
QL series
QL0030 30w - 5 30 485 x190 x 200 8.13 -
QL0040 40W - 10 60 520 x 220 x 250 7.80 -
QL0050 50W - 10 60 520 x 220 x 250 11.05 -
QL0080 80w - 7 42 520 x 220 x 250 7.70 -
QL00..100 100W - 7 42 435 x 305 x 215 12.34 -
QL00..150 150W - 5 20 435 x 305 x 215 8.30 -
QL00..200 200W - 5 20 435 x 305 x 215 8.33 -
QL00..300 300W - 1 8 435 x 305 x 215 6.42 -
QL00..400 400W 1 15 435 x 305 x 215 13.10
KNH/KNHA
KNHO020 20W - 20 120 | 520x220x250  4.92 -
KNHA25 25W - 60 360 520 x 220 x 250 12.00 -
KNHO030, KNHA30 30w - 60 360 520 x 220 x 250 12.00 -
KNHO040 40W - 20 120 520 x 220 x 250 7.32 -
KNHO050 50W - 20 120 520 x 220 x 250 13.37 -
KNHO060 60W - 12 72 520 x 220 x 250 9.18 -
KNHO080 80w - 10 60 520 x 220 x 250 9.00 -
KNH100 100W - 10 60 520 x 220 x 250 10.00 -

Note: PRZ series included PRZA-1, PRZA-2, PRZA-3, PRZC and PRZD
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Color Code
4 Band code: 2%, 5%, 10%
10MQ +5%
COLOR 1ST BAND 2ND BAND 3RD BAND | MULTIPLIER TOLERANCE

BLACK ) 1

BROWN 1 10 +1% )
RED 2 100 +2% (G)
3

ORANGE 1K

GREEN 100K +0.5% (D)

BLUE 1™ +0.25% (C)
VIOLET 10M +0.10% (B)

GREY +0.05%

WHITE

GOLD 4 +5%

5 Band code: 0.1%, 0.25%, 0.50%, 1%
200KQ *+ 1%

+2% E6 1.0 15 22 33 47 6.8

+5% E12 | 10 12 15 18 22 27 33 39 47 56 6.8 82

+10% E24 | 10 11|12 13 |15 16 18 20 |22 24 |27 30 33 36|39 43 47|51 56 62 68 75|82 91

1.00 1.02/1.051.07 | 110 113115 1.18 |1.21 124 {127 1.301.33 1.37/140143 147 150 154|158 162 165|169 1.74

178182187191 196200 205 210 2.15 221 226 232|237 243|249 |255 261 267 2.74/2.80 287 | 2.94|3.01 3.09

+1% E96
3.16|3.24 1 3.32|340|348|3.57|3.65 3.74 3.833.92 402|412 422 432 442 453464 475 487 499 511|523 536 549

562 5.76 590 6.04 6.19 6.34 649 665 6.81|698 7.15|7.32 750 7.68 7.87 8.06 825 845 866 8.87|9.09 9.31/9.53|9.76
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ROYALOHM

Test Methods of JIS C 5201 - 1

Temperature Coefficient :
(JIS C 5201-1 4.8)

Natural Resistance change per temperature degree centigrade:
R,-R, x10°(PPM/°C)
R1 (tz't1)

R, : Resistance value at room temperature (t,)

R, : Resistance value at room temperature plus 100°C (t,)

Test Pattern: Room temperature (t1), Room temperature + 100°C (t,)

Short Time Overload (Overload) :
(JIS C 5201-1 4.13)

Permanent resistance change after application of a potential of 2.5 times RCWV or max overload
whichever is lesser for 5 sec

Insulation resistance :
(JIS C 5201-1 4.6)

Apply 500VDC between protective coating and termination for 1 min., then measure.
(100V DC specially for Resistor Network)

Dielectric Withstanding Voltage :
(Voltage proof) (JIS C 5201-1 4.7)

Resistor shall be clamped in the foil. Wrap metal foil around the body of the resistor.

Test at AC potential respectively specified in the given list of each product type for 60 +10/-0 sec.
For Cement Fixed Resistors, the testing voltage is 1,000 Volts.

For Chip resistors, testing voltage is 500 Volts.

Pulse Overload :
(JIS C 5202 5.8)

Resistance change after 10,000 cycles (1 sec “ON”, 25 sec “OFF”) at 4 times of RCWV or
maximum overload.

Terminal Strength :
(JIS C 5201-1 4.16)

Direct Load: Resistance to a 2.5kgs. Direct load for 10 sec In a direction of the longitudinal axis of
the terminal leads.

Twist Test: Terminal leads shall be bent through 90° at a point of about 6mm from the body of the
resistor and shall be rotated through 360° about the original axis of the bent terminal in alternating
direction for a total of 3 rotations.

Terminal Strength :
(JIS C 5201-1 4.16)

(Applicable for Resistor Network)
Tensile: 1Kg., 30sec, Bending: 500g, 2 times

Terminal Bending :
(JIS C 5201-1 4.33)

(Applicable for Chip Resistors)
Twist of the Test Board: Y/X = 3/90mm for 10 sec

Vibration :
(JIS C 5201-1 4.22)

X, Y, Z each direction 2 hours, 10 ~ 55 ~ 10Hz / min.
All amplitude 1.5mm

Soldering Heat :
(JIS C 5201-1 4.18)

(Applicable for Chip Resistors)
Dip the resistor into a solder bath having a temp. of 260+5°C and hold it for 10+1 sec
Lead (Pb) free temp.: 260 *+ 3°C, 5 + 1/-0 sec

Resistance to Soldering Heat :
(JIS C 5201-1 4.18)

Permanent Resistance change when leads immersed to a point 2.0 ~ 2.5mm from the body in
350 £ 10°C solder bath for 3 ~ 4 sec
Lead (Pb) free temp.: 260 + 3°C, 5 + 1/-0 sec

Solderability :
(JIS C 5201-1 4.17)

The area covered with a new, smooth, clean, shiny and continuous surface free from concentrated
pinholes. Test temperature of solder: 235 + 5°C; Dwell time in solder: 3 ~ 3.5 sec
Lead (Pb) free temp.: 245 + 3°C; Dwell time in solder: 2 ~ 3 sec

Leaching :
(JIS C 5201-1 4.18)

(Applicable for chip Resistors)
Dip the resistors into a solder bath having a temp. of 260+ 5°C and hold it for 30 sec.

Resistance to Solvent :
(JIS C 5201-1 4.29, 4.30)

Specimens shall be immersed in a bath of alcohol completely for 3 min. using ultrasonic test
equipment.

Thermal Shock :
(JIS C 5201-1 4.21)

(Applicable for Resistor Network)
Load V, room temperature, 30 min. Unload, -55°C, 15min. Over 2 hours in room temperature before
measuring.

Rapid Change Temperature :
(JIS C 5201-1 4.19)

Resistance change after continuous 5 cycles for duty cycle specified below :
Step 1: 30 min. at -55* 3°C

Step 2: 10 ~ 15 min. at room temperature

Step 3: 30 min. at 155 +2°C

Step 4: 10 ~ 15 min. at room temperature

Humidity (Steady State) :
(JIS C 5201-1 4.24)

Temporary resistance change after 240 hours exposure in a humidity test chamber controlled at
40 +2°C and 90 ~ 95% relative humidity.

Load Life in Humidity :
(JIS C 5202 7.9)

Resistance change after 1,000hr (1.5 hours “ON”, 0.5 hour “OFF”) at RCWV or max.Working voltage
whichever is lesser in a humidity test chamber controlled at 40 + 2°C and 90 ~ 95% relative humidity.

Load Life :
(JIS C 5201-1 4.25.1)

Permanent Resistance change after 1,000 hours operating at RCWV or max. Working voltage
whichever is lesser, with duty cycles of 1.5 hours “ON”, 0.5 hour “OFF” at 70 £ 2°C ambient.

Flame Retardant :
(JIS C 5202 7.12)

Resistor shall resist flaming or arcing when overloaded up to 16 times RCWV or max.Working voltage
whichever is lesser. Lit burner and adjust to produce a blue flame 38mm in height & a max. of 127mm
flame from the burner tube. Resistor is supported from its lead at 45°C from the horizontal so that the
lower end of resistor is on the top of blue flame. The resistor is placed on this test flame for 15

sec. Keep cool for 15 sec. Repeat this procedure for 5 times.

** RCWV = (Rated Continuous Working Voltage) = \/ Rated Power x Resistance Value
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Test Methods of JIS C 5201 -1

ROYALOHM

JIS C 5202

JIS C 5201-1

Maximum overload voltage

(Not applicable)

Intermittent overload

(Not applicable)

Endurance (under damp and load)

(Not applicable)

Flame resistance- Flame resistance test

(Not applicable)

Flame resistance-over-load buming / Resistance test

(Not applicable)

Highest ambient temperature

2.2.10 Upper category temperature

Lowest ambient temperature

2.2.11 Lower category temperature

Rated Power

2.2.13 Rated dissipation

Rated Voltage

2.2.15 Rated voltage

2.2.17 Isolation Voltage

Temperature coefficient of resistance

2.2.20.2 Temperature coefficient of resistance

Ratio to rated dissipation

2.2.24 Percentage of the rated dissipation

Nominal resistance value

2.2.7 Rated resistance

Critical resistance value

2.2.8 Critical resistance

Working Temperature range

2.2.9 Category temperature range

Nominal resistance range

2.5 Rated resistance range

Tolerance of resistance value

2.6 Tolerance on rated resistance

Stability class 2.8 Stability class
Voltage coefficient 4.11 Voltage coefficient of resistance
Short-time overload 4.13 Overload

Temperature rise

4.14 Temperature rise

Robustness of resistor body

4.15 Robustness of the resistors body

Robustness of terminations bending strength of lead / wire termination

4.16 Robustness of terminations (Bending, Tensile, Torsion)

Solderability

4.17 Solderability

Resistance to soldering heat / Leaching

4.18 Resistance to soldering heat / Leaching

Change of temperature

4.19 Rapid change of temperature

Shock

4.21 Shock

Resistance to vibration

4.22 Vibration

Climatic sequence

4.23 Climatic sequence

Resistance to dry heat

4.23.1 Dry heat

Resistance to cold

4234 Cold

Resistance to damp heat (steady state)

4.24 Damp test, steady state

D.C load

42422 D.C Load

Endurance (rated load)

4.25 Endurance at 70°C

Resistance to solvent / Resistance to solvent of body

4.29 Component solvent resistance

Resistance to solvent / Resistance to solvent of marking

4.30 Solvent resistance of marking

Adhesiveness

4.32 Adhesion

Resistance to base material bending

4.33 Bond strength of the face plating

Resistance

4.5 Resistance

Insulation resistance

4.6 Insulation resistance

Dielectric withstanding voltage (voltage proof)

4.7 Voltage proof

Temperature characteristic of resistance

4.8 Variation of resistance with temperature characteristic of resistance

Derating curve Derating curve
Resistance to dry heat Dry heat
Maximum working voltage Limiting element voltage
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ROYALOHM

Explanation of Part No. System
1 2 3 4 5 6 7 8 9 10 1 12 13 14

The standard Part No. includes 14 digits with the following explanation:
1. 18t~ 4" digit:
a) This is indicating the Chip Resistor size. Example: 1206, 0805 or 0603;
b) For Resistor Network & Coated type, the 15t to 3™ digit indicates the product type and the 4™ digit is the special feature.
Example: RNLA = Resistor Network Circuit A type; CFRF = Carbon Film Fixed Resistors Non Flame type;
MORI = Metal Oxide Film Fixed Resistors Non-Inductive type

c) For Metal Film Fixed Resistors, the 1% to the 2" digit indicates the product type, and the 3™ digit is the special feature.
d) For Cement Fixed Resistors, these 4 digits indicates the product type but if the product type has only 3 digits, the 4™ digit will
be “0”. Example: PRWO = PRW type; PRWC = PRWC type.
e) For FTR series 15t to 3™ indicates to the type and the 4™ indicates fusing temperature.
2. Metal Film Fixed Resistors 4™ ~ 5" digit, other types 5" ~ 6™ digit:

a) This is for indicating the wattage or power rating. To distinguish the sizes and the numbers, the following codes are used
(please refer to the following chart for details):

W = Normal Size; S = Small Size; U = Extra Small Size; “1” ~ “G” denotes “1” ~ “16” as Hexadecimal:

116W ~ 1/2W (< 1W)

Wattage 172 13 14 15 6 7 18 19 110 111 142 1M3 | 114 115 1116
Normal Size W2 W3 w4 W5  We W7 W8 W9 WA WB  WC WD WE WF WG
Small size S2  S3 sS4 S5 S6 ST S8 S9 SA SB | SC  SD SE SF SG
Extra Small Size U2 U3 U4 U5 U6 U7 U8 U9  UA UB UC UD UE UF UG

W ~ 16W ( = 1W)

Wattage 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Normal Size 1w 2w | 3W | 4W | 5W  6W | 7TW | 8W | 9W | AW BW | CW | DW | EW | FW | GW
Small Size 1S 28 3S | 4S 58 6S 7S 8S 9 | AS BS  CS | DS ES FS | GS
Extra Small Size 1U 2U 3U | 4U 5U 6U U 8U 9U AU | BU CU | DU | EU | FU | GU

b) For power rating less than 1 watt, the 5t digit will be the letters W, S or U to represent the size required & the 6 digit will be
a number or a letter code. Example: WA = 1/10W; U2= 1/2W-SS.

C) For power rating of 1 watt to 16 watt, the 5t digit will be a number or a letter code and the ol digit will be the letters W, S or U.
Example: AW = 10W ; 3S = 3W-S.

d) For power rating between 20 watt to 99 watt, the 5  and the 6™ digit will show the whole numbers of the power rating itself.
Example: 20 = 20W; 75 = 75W.

e) For power rating of 100W and over the 5% and the 6" digit will be indicated with “00” and the actual wattage will be indicated at
the last 3 digits (12" ~ 14™) of the part number (please see sample on 5.d).

f) For special power ratings, the following codes are used :
1) WH = 1/32W 3) 04 = 0.4W-SS (0.4 watt Extra Small Size) 5) 2A = 2.5W
2) 07 = 3/4W-S (CHIP 2010) 4) 06 = 0.6W-S (0.6 watt Small Size) 6) 6A = 6.5W

g) For Resistor Network, since the power rating is fixed as 1/8W for A circuit & 1/5W for B circuit, the 5™ and the 6™ digit indicate
the number of pins required. Example: 09 = 9pins; 12 = 12pins.

h) For Jumper Wire Resistors, the 5% and the 6% digit will be indicated with “00”.

i) For FTR series, the 5 and the 6" digit will use the following code:

Wattage 14W | 15W 16W 17W | 18W 19W  20W| 21W 22W | 23W | 24W 25W 26W  2.7W | 28W 29W | 3.0W
Code 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Wattage 3.1W | 32W | 3.3W 34W | 3.6W | 3.8W  4.0W | 44W 46W 52W
Code 31 32 33 34 36 38 40 44 46 52

3. The 7" digit indicates the Resistance Tolerance. The following letter code is used for indicating the Standard Resistance Tolerance.
* For Metal Film Fixed Resistors, the 6™ digit indicates the resistance tolerance, and the 7" digit indicates the required PPM.

TOLERANCE PPM REQUIREMENT
T= +0.01% B = 15PPM
A= $0.05% C = 25PPM
B= %£0.1% F = 50PPM
C= £0.25% G = 100PPM
D= +£0.5% J = 200PPM
F= £1%
G=+2%
J= 5%
K= £10%
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ROYALOHM
Explanation of Part No. System

1 2 3 4 5 6 7 8 9 10 11 12 13 14

4. The 8" ~ 11" digit indicate the Resistance Value.
a) For the standard resistance values of E-24 series, the 8" digit is “0”, the 9" & 10" indicate the significant figures of
the resistance and the 11" digit is the number of zeros.
b) For the standard resistance values of E-96 series, the 8" ~ 10" digit indicates the significant figures of the resistance
and the 11" digit is the number of zeros.
Note: in case E-24 standard values are required in 1%, 8" and 10" digit will be read the same as E-96 series
as explained in 4b.
c) The following number and letter codes indicate the number of zeros in the 11" digit :
0=10° 1=10" 2 =10? 3=10° 4 =10*
5=10° 6=10° J=10" K=102 L=103
d) For Cement Fixed Resistors, the 8™ digit will be coded “W” or “P” to indicate Wire-Wound or Power Film type respectively.
The 9" ~ 11" digit, please refer to point 4a.

Examples:
E-24 series E-96 series Cement Fixed Resistors
0120 = 12 ohm 1210 = 121 ohm W120 = 12 ohm Wire-Wound
0123 = 12K ohm 1302 = 13K ohm W12J = 1.2 ohm Wire-Wound
012J = 1.2 ohm 196J = 19.6 ohm P273 = 27K ohm Power Film

5. The 121", 13" & 14" digit.
a) The 12" digit indicates the Packing Type with the following codes:
A = Tape / Box (Ammo Pack) T = Tape / Reel
B = Bulk / Box P = Tape / Box of PT-26 products
b) The 13" digit normally indicates the Packing Quantity of Tape / Box & Tape / Reel packing types.
Except for Chip products BULK packing , this digit should be filled with “0” for other products with “Bulk/Box” packing
requirements. The following letter codes are used for available packing quantities :

A =500 pcs B = 2,500 pcs C =10,000 pcs
D = 20,000 pcs G = 25,000 pcs H = 50,000 pcs
Examples:
Chip Products Other Products
BD = B/B-20,000 A5 = T/B-5,000
TC = T/R-10,000 B0 = B/B (standard packing quantity available)
TB = T/R-2,500
c) For the FORMED type products, the 13 ™ & 14™" digit indicate the required forming types using the following codes:
MF = M-type with flattened lead wire FO = F-type F3 = F3 type
MK = M-type with kinked lead wire F1 =F1 type TO = T-type
ML = M-type with normal lead wire F2 = F2 type
d) For power rating over 100 watt, the 12" ~ 14" digit indicates the actual wattage of the products :
Example:
100 = 100 watt 150 = 150 watt 225 = 225 watt

e) For some items, the 14" digit alone can indicate special features or additional information using the following codes:
P = Panasert type
1 = Avisert type 1
2 = Avisert type 2
3 = Avisert type 3
A = Cutting type CO 1/4W - A type, Axial type PT 83 mm
B = Cutting type CO 1/4W - B type
C=PT 73mm
D=PT71mm
E = For “Environmental Protection, Lead Free type” of Chip, Chip Array or Chip Network Resistors.
0 = PT-52mm, NIL for PT-26
8 = PT-58mm
9 = PT-64mm
7 = B/B Lead wire H = 38mm
f) For FTR item, the 14™" digit denotes the current rating using the following codes:
2=2A
5=5A
A=10A
g) For Kit Album, the 12" ~ the 14" digit indicates special features with the following codes:
KIT = Kit resistor
KON = Album Kit only no resistor
KIL = Lead Free

Storage method
To maintain proper quality of the resistors, the following conditions are required for storage.
1. Do not store in places that are exposed to direct sunlight.
2. Store in places within the temperature range of 25°C + 10°C and humidity range of 60 + 10 %RH.
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