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Create value for customers, business associates and
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Our Vision:

Become an excellent global supplier of passive
components.

Be a respectable corporation to customers, business
associates and partners.
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UNI-ROYAL Group, founded in Hsinchu, Taiwan in 1978, has become
a global leader in CHIP and DIP resistors industry. With more than
40 years of manufacturing experience, UNI-ROYAL has a profound
industry insight and innovation leadership for the global electronics
industry. UNI-ROYAL has a complete R&D team, manufacturing
plants, global sales team and marketing service network located in
Taiwan, Kunshan, Shenzhen, Xiamen, and Southeast Asia (Thailand).
The group's four well-known brands: ROYALOHM, UNIOHM, FOSS,
AEON, has become the world's favorite passive components
suppliers and preferred partners.

UNI-ROYAL has successively been awarded many international
standard system certifications such as QS9000, ISO14001, TL9000
and IATF16949. Products are widely used in microelectronics,
mobile terminals, industrial equipment, automotive electronics, the
Internet and other emerging civil and military high-tech industries.
With the continuous development of the global economy, the
iterative update of modern technology, especially the ever-
changing application and innovation in the field of electronics, UNI-
ROYAL has always provided cutting-edge technology, excellent
products and leading solutions to supply a full range of products
and services to well-known companies in the global industry.
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Milestone

1978 Hsinchu, Taiwan Uniroyal Taiwan

1988 Bangkok, Thailand Royal Electronic Factory (Thailand) Co., Ltd.
1992 Kunshan, China Uniroyal Electronics Industry Co., Ltd

2003 Kunshan, China FOSS Electronics Material

2009 Xiamen, China Aeon Technology (Xiamen) Corportation

2014 Kunshan, China Uniroyal Electronics Industry Co., Ltd - New Area

2016 Kunshan, China Uniroyal Electronics Global Co., Ltd.: KS HQ,
Shenzhen Branch, Xiamen Branch
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Electronics Material

Foss Electronics Material Industry Co., Ltd. is one of the world's leading supplier of
high quality electronic materials. Its products include all kinds of raw materials,
including ceramic rods, capped white ceramic rods, capped sorted filmed-rods,
filmed ceramic rods, etc, and various types of ceramic cases and different sizes of
iron caps, tin-plated iron caps, etc.
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Ceramic Substrate
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Resistor

Resistor is a basic component in electronic circuits to control
current flow and voltage. They are widely used in electronic
circuits and electronic products. Uniroyal Group's products
include thin film, thick film chip resistors, DIP type resistors
such as DIP array resistors, carbon film, metal film, metal oxide
film, metal glaze, wire-wound resistors, cement type resistors,
power-type resistors and customized products of various
special requirements..
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Aeon Technology (Xiamen) provides high-quality precision ceramic substrates that can meet high-
end industry applications. Its products are widely used in commercial lighting, indoor lighting,
outdoor lighting and decorative lighting applications.
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High-Precision Thin Film Chip Resistors-TC

Precision thin film sputtering technology is used in this product. The resistance layer is made of high purity
alloy target material. The film structure is compact and rules applied in the inter-ion alignment. It has good
temperature stability, low noise coefficient and high reliability. The product can be widely used in medical

equipments, precision measuring instruments, communication and precision industrial control equipments.
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Anti-Sulfurized Thick Film Chip Resistors — NS -
NS series resistor is produced by high precision thick film printing technology, use special materials and
production processes. The product has excellent corrosion resistance and anti-sulfur performance capability.
Itis widely used in automotive electronics, instruments and meters, mining machinery, farm equipment
and instruments or equipment exposed to sulfur atmosphere.
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Uni-Royal can produce multiple resistors and packaged wafer resistors and lead-type single-row in-line
resistors. They can also be designed to meet the customer's requirements for RC or RL network Resistors.
They can also be designed with customer-made temperature detection. Functional overcurrent soft
protection component.
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High-Voltage Thick Film Chip Resistors-HV

HV series resistor uses precision thick film printing technology, with unique product design and
manufacturing process, so that the product has excellent resistance to high voltage performance, high-
voltage resistance is more than twice that of conventional thick film products. It saves cost and help
reduce space on the circuit boards; thus effectively reducing the final size of the equipment.
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Metal Foil Current Sensing Chip Resistors - MS

MS series resistor uses photolithography technology allowing circuit patterns to be transferred on to the
ceramic substrate. It has excellent temperature stability. The temperature coefficient is 30 PPM/°C or even
lower. The product is widely used in current detection circuits and power management applications.
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Feature (43¥1%) s
- Small size & light weight §2/)\335& - i ~ - . é
- Reduction of assembly costs and matching with placement machine. o ) ; ‘ o N ’~
T EEENA RSN SALE L OF Faln, s s %
- Suitable for both wave & re-flow soldering. J& & i IEE 5 [BI7 12 - W ‘ ° " "‘ e
- Applications: Navigator (GPS), Mobile Phone, Telecom, PDA, Setbox, Meter. 5 ‘
AT GPS, #nhERIE, PDA, HIINE, &
Figures (221X) Derating Curve & Specification

PRI R 1t RE

1. High purity Alumina substrate (B 4B AR ER) _55°C 70°C 125°C 155°C
2. Protective coating (fRP/2) g 100 h
3. Resistance element (FR#7TZ) S T gof N : :
M2 el : NEEE
R 9 : 01005 0201~2512
" wm e 400 : :
4. Termination (Inner) Ni/ Cr (SR () #2/48 2] & £ . : :
5. Termination (Between) Ni Barrier [I & () f2/E] g 20 : ‘ \; w\i
6. Termination (Outer) S (T (51) #5/2 ()] € %0020 0 20 40 60 80 100 120 140 160 180
Ambient temperature R E38E)(°C)
Type B} 01005 0201 0402 0603 0805 1206 1210 1812 2010 2512
Size R~ 0402 0603 1005 1608 2012 3216 3225 4532 5025 6432
Max. Working Voltage
EAT{ESRE 15V 25V 50V 75V 150V 200V 200V 200V 200V 200V
Max. Overload Voltage
SA AT EE 30V 50V 100V 150V 300V 400V 500V 500V 500V 500V
Dlelectric withstanding Vltage - - 100V 300V 500V 500V 500V 500V 500V 500V
Ho 45 E
Operating Temperature 55~4125°C  -55~+155°C  55~+155°C  -55~+155°C  -55~+155°C  -55~+155°C  -55~+155°C  -55~+155°C  -55~+155°C  -55~+155°C
TEREEE
Type i) 01005 0201 0402 0603 0805 1206 1210 1812 2010 2512
L(mm) 0.40+0.02 0.60+0.03 1.00+0.10 1.60+0.10 2.00£0.15 3.10£0.15 3.10+£0.10 4.50+0.20 5.00+0.10 6.35+0.10
+0.15 +0.15
W(mm) 0.20+0.02 0.30+0.03 0.50+0.05 0.80+0.10 1.25 010 1.55 010 2.60+0.20 3.20+0.20 2.50+0.20 3.20+0.20
Dimension : :
R~ H(mm) 0.1320.02 0.23+0.03 0.350.05 045+0.10 0.55+0.10 0.55+0.10 0.55%0.10 0.55+0.20 0.55+0.10 0.55+0.10
A(mm) 0.10+0.03 0.10+0.05 0.20+0.10 0.30+0.20 0.40+0.20 0.45+0.20 0.50+0.25 0.50+0.20 0.60+0.25 0.60+0.25
B(mm) 0.10£0.03 0.15%0.05 0.25+0.10 0.30+0.20 0.40+0.20 0.45+0.20 0.50+0.20 0.50+0.20 0.50+0.20 0.50+0.20
Resistance Value of Jumper
<50mQ
T RR B PEEE
Rated Current of Jumper
o 0.5A 0.5A 1A 1A 2A 2A 2A 2A 2A 2A
= ¥R 418 BB PR &M E FR O
Max.Overload Current of Jumper
=L 1A 1A 2A 2A 5A 10A 10A 10A 10A 10A
SRRIFEBPE R AT S far AR
Type Eid] 01005 0201 0402 0603 0805 1206 1210 1812 2010 2512
Power R;;J'g at70°¢ 132W 120W 116W 1/10W 1/8W 1/4W 1/4W 1/3W 1/2W 3/4W 3/4W w
Resistance Range of 0.5%(E-96)
0.5% B PEE B (E-96) 10~10MQ 1Q~10MQ  1Q~10MQ 1Q~10MQ 10~10MQ 1Q~10MQ 1Q~10MQ  1Q~10MQ
Resistance Range of 1%,2%(E-96) 10Q ~ 10~ 0.010~ 0.10<R 0.01Q <R 0.10<R 0.010<R 0010~10MQ
1%,2% HIBEIESEE (E-96) T0MQ 10MQ 10MQ  <IOMQ <01Q  <10MQ <010 ‘
Resistance Range of 5%(E-24) 0.010~ 0.10<R  001Q<R 0.1Q<R  001Q<R
5% BIFR1ESE R (E-24) 10~10MO T0MQ <10MQ <010 <10MQ <0.10 0010~TOMO

10
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Marking on the Resistors Body (F8 FEZS{AFF3HT7TR)

« For01005,0201, 0402 size, no marking on the body due to the small size of the resistor.
01005, 0201, 0402 X FB PR A A K/, B AR AT T3

+ +5% tolerance product: the marking is 3 digits, the first 2 digits are the significant of the resistance and the
3rd digit denotes number of zeros following.
5N NEF@mFIDE=E, i Z(LZRENBRE, E=URTE/LD0

+ 0805, 1206, 1210, 2010, 2512 <+1%: the marking is 4 digits, the first 3 digits are the significant of the
resistance and the 4th digit denotes number of zeros following.
0805, 1206, 1210, 2010, 2512 <+ 1N ZEF i FHSHE A2, 51 = (LERERNB IR, xR
B

« Standard E-96 series values of 0603 <+1%: due to the small size of the resistor's body, 3 digits marking will
be used to indicate the accurate resistance value by using the following Multiplier & Resistance Code.
0603 <+1% 7 E-06 2 FUATERR(E, (RIFBFR AN AL/, KA =(IFREE B kol
95 (F8) i & RIERAmERI A E,

Multiplier Code (for 0603 <+1% marking) [{5%5%5 (0603<+1% #5/)]

Code A B c D E F G
(AR E]
P . ] i
ower 10° 10 10° 10° 10° 10° 10°
=

IR & EHEs

UNI-ROYAL
5REE

153 = 150000 = 15KQ

Below 100); 6R8 = 6.8Q)
100 LA HR73: 6R8 = 6.80)

2372 =23700Q = 23.7KQ

Below 10Q2: 3R24 = 3.24Q)
100 LA AR73: 3R24 = 3.240)

Standard E-96 series Resistance Value code (for 0603<+1% marking) [E-96 2 5|37 AR {E AT (X10603<+1%AYFH3)]

Value Code Value Code Value Code Value Code Value Code Value Code
BE{E AT BE{E AT RE{E e PE{E KD PE{E e PR{E e
100 01 147 17 215 33 316 49 464 65 681 81
102 02 150 18 221 34 324 50 475 66 698 82
105 03 154 19 226 35 332 51 487 67 715 83
107 04 158 20 232 36 340 52 499 68 732 84
110 05 162 21 237 37 348 53 51 69 750 85
113 06 165 22 243 38 357 54 523 70 768 86
115 07 169 23 249 39 365 55 536 71 787 87
118 08 174 24 255 40 374 56 549 72 806 88
121 09 178 25 261 41 383 57 562 73 825 89
124 10 182 26 267 42 392 58 576 74 845 90
127 1" 187 27 274 43 402 59 590 75 866 91
130 12 191 28 280 44 412 60 604 76 887 92
133 13 196 29 287 45 422 61 619 77 909 93
137 14 200 30 294 46 432 62 634 78 931 94
140 15 205 31 301 47 442 63 649 79 953 95
143 16 210 32 309 48 453 64 665 80 976 96

So the resistance value are marked as the following examples (FR{Ef7/R40F):

1.96K0= 196 x10' QO = 29B

29B 10X

1240=124 x10" = 10X

Standard E-24 and not belong to E-96 series values (<+1%) of 0603 size: the marking is the same as 5% tolerance but marking as underline.

0603<+1%NZE, TENRAE E-24 57, BB E-96 RFIBIREME, FvnMlswBIAEER, BREFTHE N EIN—5&4%

122=1200=1.2KQ

122 [l 680

680 = 680

11
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Thick Film Chip Resistors
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Performance Specifications (1£8E)

Temperature coefficient

Short-time overload

Insulation resistance
Dielectric withstanding voltage

Terminal bending
Soldering heat
Solderability

Rapid change of temperature

Humidity (Steady State)

Load life in humidity

Load life

G R 1 feF

e EafE
BETE
U F R
AR
AR

BERELL

BEEH

BES

3

)=

=7

5

01005: 1Q<R<10Q: -200~+600ppm/°C
10Q=<R<1000): £300ppm/°C

www.royalohm.com

0603: 0.010<R<0.030:+1500PPM/°C
0.030<R<0.05Q:+1000 PPM/°C

1000<R<10MQ): +200ppm/°C 0.05Q<R<10Q:+800PPM/°C
0201: 1Q=R<100): -100~+350ppm/°C 1Q<R<100): £200PPM/°C
>100): +200ppm/°C >100:+100PPM/°C

0402: 1Q<R<100: +200ppm/°C
>10Q: £100ppm/°C

0805, 1206, 1210, 1812, 2010, 2512:
0010 < R <0.015Q: +1500ppm/°C

0.0150 < R <0.03Q::+1000ppm/°C
0.03Q < R <10Q: £800ppm/°C
10Q<R<10Q2: £200ppm/°C

>100: £100ppm/°C

+5%, + 2%: £(2.0% + 0.050))
+1%, £ 0.5%: =(1.0% + 0.050))
01005 +5% 1% : £(2.0% + 0.050))

> 1,000 MQ

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

THE, KINR o] AT R £
+(1.0% + 0.05Q)

+(1.0% + 0.050Q)

Coverage must be over 95%.

+5%, + 2%: +(1.0% + 0.05Q)

+1%, £ 0.5%: +(0.5% + 0.05Q)
01005 +5% £1% : £(1.0% + 0.050))
+5%, £ 2%: £(3.0% + 0.05Q)

+1%, + 0.5%: £(0.5% + 0.050))
01005 £5% £19% (-55°C~125°C): £(2.0% + 0.05Q))
+5%, + 2%: +(3.0% + 0.050)

+1%, + 0.5%: +(1% + 0.05Q)
01005: +(3.0% + 0.0500)

+5%, + 2%: +£(3.0% + 0.05Q)

+1%, + 0.5%: (1% + 0.050)
01005: £(3.0% + 0.050))

- The values which are not of standard E-24 series (2% & 5%) and not of E-96 series (1%) could be offered on a case to case basis.
FEEUNRTE E-24 Z251 (2% & 5%) Kz E-96 51 (1%) RI4FRITR M

Ordering Procedure (Example: 1206 1/4W 5% 1.2 Q T/R-5000)
T A (51%0: 1206 1/4W 5% 1.2 Q T/R-5000)

1 2 0 6 W4 J 01

2 J T

5 E

Y \4 Y Y \ 4
Product Type Wattage ( Ih= ): Tolerance Packing Type (B2 35 8Y): Packing Qty.
(FRER): Fill-in 2 digits with the codes as follow (RE): T=TR(%H /&5 ) (BEHE)
Fill-in 4 digits ( FATHMCEBE (127 ): D=+0.5% B =Bulkin Poly bag 1=1,000pcs
with the Chip WH=1/32W WM =1/20W WG=1/16W F=+1% (B /%) 2=2,000pcs
resistor type as WA=1/10W W8=1/8W  W4=1/4W G=42% C=Bulkin cassette 3=3,000pcs
follow (1&PY W2=12W  07=3/4W 1TW=1W J=+5% (B 2%) 4=4,000pcs
TR T v 5=5,000pcs
=Sty C=10,000pcs
EBREZEEY ): Resistance Value (FB{&): D=20,000pcs
0105(01005), 5% (E-24 series) : E=15,000pcs
0201, 0402, the 15U digit is "0", the 2Nd & 37d digits are for the significant figures of the resistance and the 4t H=50,000pcs
0603, 0805, indicate the numbers of zeros following J=60,000pcs
1206, 1210, 5% =& (E-24 RYPEE ):
1812, 2010, FLIUHZEO0, B2 UHMKRTEENERE, &4 FRTE/110);
2512,2D02 <1%( E-24, E-96 series): \
the 15Uto 3'd digits are for the significant figures of the resistance and the 4t indicate the numbers of '
zeros following Special Feature (¥4 ):
<1% 7= & (E-24, E-96 R FI[H(E ): E = Lead Free (standard)
%13 ERTHENERE, F 4 UBRTE/1L1O0. (TR )

Remark: Please refer to page 141 for ordering guide.

O REIEER P14 TURAE .
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uniohm High Value Thick Film Chip Resistors UNI-ROVAL
RS F AR 5HAE

Feature (3F14) Figures (BL4X)

High Resistance = PFE(E

Suitable for reflow & wave soldering
EERIEIRSEIE

Application AV adapters, LCD back-light camera

1. High purity Alumina substrate (S £ S IBEIR)
2. Protective coating ({FH/2)
3. Resistance element (FA#7TE)

. N o HEals L 4. Termination (Inner) Ni / Cr IR () /2]
strobe etc. ﬁﬁﬁ?A\/ﬁ@Egﬁ’ LCOH K FBES, i-i | 5. Termination (Between) Ni Barrier SR (FF) 5 /2]
E@*g)fzﬂﬁﬂ fj% = = EEF 6. Termination (Outer) Sn [IRTE (N 5/ (T 58)]

Derating Curve & Specification (PR INZEHhLL M 14 BE)

Max Working Max Overload Dielectric Withstanding Operating
Type
ssec 2000 155°C e Voltage Voltage Voltage Temperature Range

£ 1007 ‘ : RATIERE RAEHFBE BEME TERESEE
S © M
i 8 ig 3 0603 75V 150V 300V

o T : T
BT i ; 0805 150V 300V 500V
& £ : : : -55~+155°C

g 20p ; : 1206 200V 400V 500V

gl

& %6040 20 0 20 40 60 80 100 120 140 160 180 1210 200V 500V 500V

Ambient temperature (FFE58 ) (°C)
. Resistance Range
ThE=
iy o P°W(e7'0(°cj§$ ) L (mm) W (mm) H (mm) A (mm) B (mm) (PRfESEE )
= 5% (E24)
0603 1608 1/10W 1.60+0.10 0.80+0.10 045+0.10 0.30+0.20 0.30+0.20
0805 2012 1/8W 2.00+0.15 1.25 :I;JOiWOS 0.55+0.10 0.40+0.20 0.40+0.20
' 10M~100M

1206 3216 1/4W 3.10£0.15 1.55 I)Oﬁos 0.55+0.10 0.45%0.20 0.45%0.20
1210 3225 1/2W 3.10£0.10 2.60£0.20 0.55+0.10 0.50+0.25 0.50+0.20

Performance Specification (|4 8E

Temperature coefficient BEREK +200ppm/°C
Shorttime overload  4ZBY[EI faf  +(2.0%+0.050)
Terminal bending U IS ah +(1.0%+0.050)
Solderability aEME Coverage must be over 95%.
No evidence of flashover, mechanical damage, arcing or insulation breakdown
(TBET, MR AR )
Soldering heat MHIEER +(1.0%+0.05Q)
Rapid change of temperature  SERERIEIS(L  +(1.0%+0.050)
Load Life in humidity BES® +(3.0%+0.05Q)
Load life k=% 3 +(3.0%+0.05Q)

Dielectric withstanding voltage BEME

Humidity (steady state) BEEER +(3.0%+0.050)
Insulation resistance 45 EB PR >1,000 MQ

13



High-Power Thick Film Chip Resistors - HP

UNI-ROYAL RUONL
ERT S — iy
ShEERSFBHEEE - PRSI TR
Feature (4314) Figures (B21X)
+ High power in standard size
MERS, SIh= 1. High purity Alumina substrate (B 45 E S IBEIR)

Suitable for both wave & re-flow soldering
EERIERES IR

Application: AV adapters, LCD back-light, camera
strobe etc. A FAVIEED RS, LCDE HEBER,
BRAENIRE )%

Derating Curve & Specification (FRINZRfhLE M 14 BE

_ ssC 70°C 155°C
£ 1007 ; :
23 wf ‘ ;
£ wb 1 ;
W e 4R 1 :
® 5 20 : :
5 ol ‘ :
60 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature R E)(C)
Type Size Power Rating  Resistance Range of
lzﬂ Rt at70°C 1% & 5%
= hE 1% & 5% BIPR{ESERE
10~10M
HP02 0402 (1005) 1/10W
00
0.10~10M
HPO3 0603 (1608) 1/5W
0Q
10mQ~10M
HPO5 0805 (2012) 1/3W
0Q)
10mQ~10M
HP06 1206 (3216) 1/2W
00
0.10~10M
HPO7 1210 (3225) 3/4W
00
10mQ~10M
HP10 2010 (5025) W
00
0.10~10M
HP11 1812 (4532) 1.25W
00
10mQ~10M
HP12 2512 (6432) 2W o
0!

Type EEY L(mm) W(mm)
HP02 (0402) 1004010 0504005
HPO3 (0603) 160+0.10 0.80+0.10
HPOS5 (0805) 2.0020.15 125 fooﬁ
HPO6 (1206) 310+0.15 155 :%105
HPO7 (1210) 3104010 2604020
HP10 (2010) 500+0.10 250+0.20
HP11 (1812) 4504020 3204020
HP12 (2512) 6.35:0.10 3204020

*Special offered $FBI#RHt : HP12 B:1.80+0.25mm

Max. Working Max. Overload
Voltage Voltage
RATIEEE RASHFBE
50V 100V
Rmax=10mQ, Imax=3A
75V 150V
Rmax=8mQ), Imax=5A
150V 300V
Rmax=5mQ), Imax=6A
200V 400V
Rmax=5mQ), Imax=10A
200V 500V
Rmax=4m(Q), Imax=12A
200V 500V
Rmax=5mQ), Imax=12A
200V 500V
Rmax=5m(Q), Imax=12A
250V 500V

Rmax=5mQ, Imax=16A

2. Protective coating ((FH7/E)
3. Resistance element (FR#17T )

4. Termination (Inner) Ni / Cr IR () B/ E)
5. Termination (Between) Ni Barrier SR ()5 /2]
6. Termination (Outer) Sn [I%TE (YN 52 (T R)]

H(mm) A(mm) B(mm)
0.35+0.05 0.20+0.10 0.25+0.10
0.45+0.10 0.30+0.20 0.30+0.20
0.55+0.10 0.40+0.20 0.40+0.20
0.55+0.10 0.45+0.20 0.45+0.20
0.55+0.10 0.50+0.25 0.50+0.20
0.55+0.10 0.60+0.25 0.50+0.20
0.55+0.20 0.50+0.20 0.50+0.20
0.55£0.10 0.60£0.25 0.50+0.20

Dielectric Operating
Withstanding Voltage Temperature

HETHIE TIEREEHE

100V

300V

500V

500V

-55°C~155°C

500V

500V

500V

500V



uniohm

High-Power Thick Film Chip Resistors - HP

!
ol et
www.uni-royal.cn

Performance Specifications (14 5E)

BER

Temperature
coefficient

HPO2:

HPO3:

HPO5:

HPO6:

10Q<R < 10Q: £400 ppm/°C
10Q<R <100Q2: £200 ppm/°C
100Q<R <10M : £100 ppm/°C

0.10<R<0.2Q2: £200ppm/°C
0.2Q<R<10M: £100ppm/°C

10mQOQ<R<15mQ: £800ppm/°C
15mQ<R<25mQ: £600ppm/°C
25mQO<R<50mQ: £400ppm/°C
50mQO<R<0.1Q2: £200ppm/°C
0.10<R<10M: £100ppm/°C

10mQ<R<15mQ: £700 ppm/°C
15mQOQ<R<30mMQ: £400 ppm/°C
30mQO<R<50mQ: £300 ppm/°C
50mQO<R<0.1Q: £150 ppm/°C
0.10<R<10M:£100 ppm/°C

HPO7, HP11: £100 ppm/°C

HP10:

HP12:

10mQ<R<15mQ: 0~+800 ppm/°C
15mQO<R<50mMQ: 0~+600 ppm/°C
50mQO<R<10M: £100 ppm/°C
10mMQ<R<20mQ: 0~+800ppm/°C
20mQOQ<R<50mQ: 0~+400ppm/°C
50mQO<R<10M: £75ppm/°C

EEEEE A RS - HPRT

Short-time , _ +5%:
A {a)d
overload REBYIEIL I +1%:
Dielectric
withstanding  424ii/E
voltage
Terminal T
bending LR
Solderingheat  iHIEHEMH
Solderability AR
Rapid change of | N +5%:
prachange ol e rrtRE T
temperature +1%:
Humidity e +5%:
IEE B
(Steady state) e, +1%:
Loadlifein . . E5%:
humidity RERD +1%:
+5%:
Loadlife  faZi&Eep +5%:
+1%:

Ordering Procedure (Example: High Power HP06 1/2W 5% 120KQ T/R-5000)

T A (F190: EIHZR HPO6 1/2W 5% 120KQ T/R-5000)

HPO6 W2 JO 1

2 4

(2.0% +0.1Q)

+
+(1.0% + 0.10Q)

No Evidence of flashover, mechanical
damage,arcing or insulation breakdown
TEE, SR BT AR

+(1.0% + 0.050)

+(1.0% + 0.05Q))

Coverage must be over 95%.

+(1.0% + 0.05Q)
+(0.5% + 0.050)
+(3.0% +0.10Q)

+(0.5% +0.1Q)

+(3.0% + 0.10Q)
+(1.0% + 0.1Q)
(3.0% +0.1Q)

+
+(1.0% + 0.10Q))

T 5 E

Product Type ( 228 ):

KA.
HP02, HPO3, HPO5, HPO6, HPO7,
HP10, HP11,HP12, SP12

Fill-in 4 digits with the Chip resistor
type as follow (SEIUAHRTR =5

Wattage ( Ih= ):

Fill-in 2 digits with the
codes as follow ( AT
ISIE (158 ):

WA=1/10W  W5=1/5W,
W3=1/3W  W2=1/2W
07 =3/4W  TW=1W
10=1.25W 2W=2W
3W=3W
\
Tolerance
(RE):
F=+1%
J = +5%

Resistance Value (FB1&):

5% (E-24 series):
the 15t digit is 0", the 2Nd & 3d digits
are for the significant figures of the
resistance and the 4t indicate the
numbers of zeros following;

5% /= 5% (E-24 ZRFIFAME ):
E1UEZE0, %2 3UHFRTA
BERERE, F4URIENN0;

1%( E-24, E-96 series):
the 15T to 3/ digits are for the
significant figures of the resistance and
the 4th indicate the numbers of zeros
following.

1% =g (E-24, E-96 R 5IPEME ):
B3 UHERTEENB N, £4
[k e = PR 0]

Packing Qty.
(BEHE):
4=4,000pcs
5=5,000pcs
C=10,000pcs
D=20,000pcs

\

Special Feature (431 ):
E = Lead Free (standard)
(TSI EmR)

\

Packing Type
(BFLR):
T=TR (4 /&)
B = Bulkin Poly bag
(B / 28%)
C=Bulkin cassette
(B / 2%)

UNI-ROYAL
5REE

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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unikoya,  Yltra High Power Thick Film Chip Resistors - SP m

5REE = =] e
SREE  mEmREESH MR- PR Jomom
Feature (3F14) Figures (E2IX)

+ High power rating up to 6 watts

SE Gl

- Suitable for both wave & re-flow soldering

EERIEESEIRIE

- Application LED lamps, Intelligent home

appliances, Medical equipment, Kinds of
industrial control devices & Industrial supplies
ERATLD TR SEXRB™m. ETE
F EMILINTHEER TV BRSE

Derating Curve & Specification (BRINZRfhLk M 14 BE

Resistance Range of
1% & 5%
1% & 5% HYFE{ESEE

10~ 10MQ

. s5C 70°C 155°C
S 1007 ? T

£ 8 sof

tj; % 60

@w o= dop

® £ 20f
5 ol ‘ :
o -60 -40 -20 0 20 40 60 80 100 120 140 160 180

Ambient temperature FRERE)(°C)

e | swe  Poverfatig

A <

i) R~ =

SP10 2010 (5025) 2W

SP12 2512 (6432) 3W

SP17 2817 (7142) AW

SP20 4320 (1150) 5W

SP27 4527 (1267) oW

Type 23!
SP10(2010)
SP12 (2512)
SP17 (2817)
SP20 (4320)

SP27 (4527)

Max. Working
Voltage
RAIEEE

200V

250V

250V

300V

300V

L(mm)
5.00+0.10
6.35+0.10
7.10+0.20
11.00£0.30

11.60£0.30

W(mm)
250+0.15
320+0.15
420+0.20
5.00+0.25

6.85+0.25

Max. Overload

Voltage

RALAFEE

500V

500V

500V

600V

600V

1. High purity Alumina substrate (B 45 E S IBEIR)
2. Protective coating ((FH7/E)
3. Resistance element (FR#17T )

4. Termination (Inner) Ni / Cr IR () B/ E)
5. Termination (Between) Ni Barrier SR ()5 /2]
6. Termination (Outer) Sn [I%TE (YN 52 (T R)]

H(mm) A(mm) B(mm)
1.10+0.10 0.60+0.25 050+0.20
1.10+0.10 0.60+0.25 1.80 +0.20
1.10+0.10 0.60 +0.20 1.80+0.20
1.10+£0.10 0.80 +£0.20 240+0.20
1.10+£0.10 1.00 £0.20 250+0.20

Dielectric Operating
Withstanding Voltage Temperature
HETHE IEREEE
500V
500V
500V -55°C~155°C
600V
600V



al el
www.uni-royal.cn

Ultra High Power Thick Film Chip Resistors - SP

UNI-ROYAL

BEEWXERSEH B - SPR

Performance Specifications (14 5E)

Test Item
HIIE
Temperature
coefficient
mERE
Short-time
overload
FEBYELT fa fa
Terminal
Bending

i FISHR
Solderability
BLE:

Soldering heat
MHRHER

Dielectric
withstanding
voltage

HETE

Rapid change of
temperature

BERETY
Load life
A F

Humidity
(Steady State)
BT
Load life in
humidity
REF

Test Methods

I HE

Measure between -55°C ~+155°C
TMESEE : -55°C ~+155°C

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

25 BEEBEHERAT AEEE (BEMRE ), F55 5 Wi, AENAEE,

Bending Distance 3mm, Duration: 60s+5s, then check the resistance.

THIEERES @ 3mm, RIFAYIE) : 60s+5s, AEMIAIEE,

Temperature of solder: 245+3°C; Dwell time in solder: 2~3seconds.

BB 1 24543°C ; JRABYIE] 1 2~3 F,

Permanent resister change when leads immersed to a point 2.0~2.5mm from the body in 260+5°C solder 10+1 seconds.
TIFRE 260£5°C, RNAE | BEESLREL 20~25mm &, ZNBHE] : 2~3

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.
FEFEEIETE 90° B9 v EUER  ARIEA R il ESOREBE , 15542 60~70 1)

30 min at-55 °C and 30 min at 155 °C; 100 cycles

-55 *CIRENE 30min, 155 *CRENE 30min, 100 MEEF ;

IEC60115-14.19

70°C, at RCWV or Max.Working Voltage whichever less,1,000 hours(1.5 hours “ON’, 0.5 hours"OFF"), Measurement at
24+4 hours after test conclusion.

70°C, FETIFBEHEATIFRE (IEME ), FFLREYE] 1 1,000h(150" 18 ", 050" B "), HIDLEER 24h 7
BT .

MIL-STD-202 Method 108

Temporary resistance change after 240 hours exposure in a humidity test chamber controlled at 40+2°C and 90~95% RH.
TE 40+2°C 1 90~95% RH AEXTIRE &M T, K 240h [FREETHE

Resistance change after 1000 hours (1.5hours"ON”, 0.5hours"OFF") at RCWV or Max.Working Voltage whichever less in
a humidity test chamber controlled at 40+2°C and 90~95% RH.

$E42BYI8] 10000 (1.5h" 38 7, 0.5h" BT ") 5 IR 1 40£2°C ; HEXDEEE : 90~95% RH ; IRICEE : AE LIEES
ESREATERE (BEKE ).

Ordering Procedure (Example: SP12 3W (2512) +1% 10Q T/R-2,000)
T3 (1%0: SP12 3W (2512) £1% 10Q T/R-2,000)

S P 1

2 3WF1 00

5REE

5l

Evaluation Criteria
FIEATAE
10~10Q) <+ 200PPM/°C
10.10~10MQ <+ 100PPM/°C

+ 5% (2.0% + 0.10)
+ 1% (1.0% + 0.10)

+(1.0% + 0.05Q)

Coverage must be over 95%.
BEZE >95%

+(1.0%+0.05Q)

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

T E, WK B] AR (5

+5% (1.0% + 0.1Q)).
+1% (0.5% + 0.1Q)).

5% (3.0% + 0.1Q)).
1% (1.0% +0.1Q)).

+
+

+5% (3.0% +0.10)) .
+1% (0.5% + 0.1Q))
5% (3.0% + 0.1Q)) .
1% (1.0% + 0.1Q)

+
+

T 2 E

Product Type ( =38! ): Tolerance Resistance Value (PE{&):

Fill-in 4 digits with the Chip (RE): 5% (E-24 series):

resistor type as follow ( HEPU{iz F=+1% the 15U digit is“0", the 2Nd & 31d digits are

WA M) J = +5% for the significant figures of the resistance
SP06: 1206 SP10:2010 A and the 4t indicate the numbers of zeros
SP12:2512  SP17:2817 Wattage ( IhZ ): following;

5% 7= fn (E-24 R5IFEME ):
FEEO0, F2. 3MUMEFRTMEE
BN, %4 URTENNO;

Fill-in 2 digits with the codes as
follow ( B R HICEIIE %R ):
IW=1W  2W=2W  3W=3W
AW =4W 5S5W=5W  6W=6W

1%( E-24, E-96 series):
the 15t to 3/d digits are for the significant
figures of the resistance and the 4th
indicate the numbers of zeros following.

Packing Qty.
(BEHE):
1=1,000pcs
2=2,000pcs

\

Special Feature (431 ):
E = Lead Free (standard)

(TESBIMEmR)
RoHS compliant

\

1% =& (E-24, E-96 ZFIEE ):
% 1-3 (IMRRPEENERE, F41
WRTBILDO

T=TR(%E /&)

Packing Type
(BFHER):

Remark: Please refer to page 141 for ordering guide.
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Feature (}3§14%)

UNIROYAL
ERRE

High-Voltage Thick Film Chip Resistors - HV

Superiority in Max. Working Voltage performance

than general thick film Chip Resistors. &AL
fERRE LT EBERSFBME

Suitable for both wave & re-flow soldering
EERIEIRRCIE

Application: AV adapter, LCD Backlight, Flash

Light of camera i&F FAVIEZ2s. LCDEHER
B&. BRABMBYAAITH

Derating Curve & Specification (B Ih=Rh £k K 14 BE

UL (%)

Percent rated load (%)

Type
ESi]
HV03
HVO05
HV06

HV07
HV10
HV12

100

60 7
40
20

-55°C 70°C 155°C

80

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

Ambient temperature A58 E)(°C)

Power Rating

at70°C
0603 (1608) 1/10W
0805 (2012) 1/8W
1206 (3216) 1/4W
1210 (3225) 1/2W
2010 (5025) 3/4W
2512 (6432) 1w

Type
ESit)

HV03
HVO05
HV06
HVO07
HV10
HV12

L(mm)

1.60£0.10
2.00+0.15
3.10+0.15
3.10+0.10

5.00+0.10
6.35+0.10

= EEES A EEZS - HVRT

Figures (B21X)

Max. Working Max. Overload
Voltage Voltage
BATHEE SAIHEERE
200V 400V
400V 800V
500V 1000V
800V 1500V
2000V 3000V
3000V 4000V
W(mm) H(mm) A(mm)
0.80+0.10 045+0.10 0.30+0.20
125 1)0%105 0.55+0.10 0.40+0.20
155 1018 055+0.10 0452020
-0.10
2.60+0.20 0.55+0.10 0.50+0.25
2.50+0.20 0.55+0.10 0.60+0.25
3.20+0.20 0.55+0.10 0.60+0.25

The NV series of Anti-sulfuration products are available in particular. NVERZIFUER L& @B i IR 4.

Performance Specification (|4 8E

Temperature coefficient
Short-time overload
Terminal bending
Solderability

Rapid change of temperature

Humidity (Steady State)
Load life in humidity
Load life

Insulation resistance

Dielectric withstanding voltage

Soldering heat

BERK

FRAY )T St

7B
A

BERET

BEEHR
RES®
ke
#5EE
BEME

[P

+100PPM/°C

+

2.0%+0.10)

+(1.0%+0.05Q0)

Coverage must be over 95%.

5% : £(1.0%+0.050))
19: +£(0.5%+0.0500)

+(3.0%+0.10))

+(3.0%+0.10)

+(3.0%+0.10))

>1,000MQ

www.royalohm.com

1. High purity Alumina substrate (B 4EEE R LB ER)
2. Protective coating (fR$FE)
3. Resistance element (FE#170)

4. Termination (Inner) Ni / Cr [S#E () 18/5/E]
5. Termination (Between) Ni Barrier [S#E (F) $2/2]
6. Termination (Outer) Sn [IRE (9N 5/ ()]

Dielectric

Withstanding Voltage

BETHE
300V
500V
500V
500V
500V
500V

B(mm)

0.30£0.20
0.40+0.20
0.45x0.20
0.50+0.20

0.50+0.20
0.50+0.20

Operating
Temperature
TIEREER

-55°C~155°C

Resistance Range
FRESERE
1% & 5%
36KO~10MQ

100KQ~T0MQ

100KQ~10MQ

50KQ~10MQ
50KQ~10MQ
39KO~10MQ

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

Tz, KRR AR IR

+(1.0% + 0.050))



High-Voltage Thick Film Chip Resistors - HV
SEERRA B - HVRS!

uniohm

e i

UNI-ROYAL
5REE

2N
www.uni-royal.cn

Ordering Procedure (Example: High Voltage HV06 1/4W 5% 120KQ T/R-5000)
T A = (1F140: = FE HV06 1/4W 5% 120KQ T/R-5000)

HVO0O6WA4J 01 2 4T3O5E

Product type ( = @m3EHE! ): Wattage (Ih= ): Resistance Value ( fE{E ): Packing Qty.
Fill-in 4 digits with the Chip resistors as Fill-in 2 digits with the 5% (E-24 series): (BEHS)
follow (HEMOAIEFRR= @mISE ): codes as follow (A F the 15U digitis "0", the 2Nd & 4=4,000pcs,
HV03, HV05, HV06, HV07, HV10, HV12 BI{CRDHE — (k) 31d digits are for the significant 5=5,000pcs
WG =1/16W figures of the resistance and the C=10,000pcs
W8 =1/8W 4™ indicate the numbers of zeros D=20,000pcs
WA =1/10W following;
W2 =1/2W 5% 7= an (E-24 RFIEME ): \/
W4 =1/4W F1UEEO0, %2 3UMET - ]
A VR Packing T E: )
07 = 3/4W BENEHE, %4 Fra/l | |Foking ype(BRXR)
TW=1W ~o, T=TR (4R /EH)
' B = Bulkin Poly bag
St AN
1%( E-24, E-96 series): (e / 2
St ard A C=Bulkin cassette
the 15t to 3 digits are for the St ) et
o ) ) (B / 2%)
significant figures of the resistance

y

4

Fo==+1%
1= 5%

Tolerance ( A ZE ):

and the 4t indicate the numbers of
zeros following.
1% 7= (E-24, E-96 RFIPEME ):
% 1-3 (UEERRPRERB WEL
E 4 UHRREB/LDO

Special Feature ( 451 ):
E = Lead Free (standard)
(THBtmEm)

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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unigoyn.  Anti-Surge Thick Film Chip Resistors - AS ik
FREE  GOREERSAEIEE - ASRY romLoHM

www.royalohm.com

Feature (}3§14%)

- Superior Anti-Surge Voltage performance. /L EEITTR I FBIEAF
« Suitable for both wave & re-flow soldering & &R IE )R 5 [BI57IE
- Application AV adapters, LCD back-light camera strobe etc. i& F3 FAVIEER2s. LCDTS F EBES . BFRAEMAY )| )%

1%

. 1 Ay . 7 -
Figures (B24R) Derating Curve (BEIHZRAh4E)

1. High purity Alumina substrate (B4R X 32ER) S 106550(: 700‘C 15§0C

2. Protective coating ((RIP/E) = - %0 : : :

3. Resistance element (FE#17TE) ﬁ; 3
%5 eor : :
5 ; ‘

4. Termination (Inner) Ni / Cr (%@ () B/8E] & § 20 T ;

5. Termination (Between) Ni Barrier [T (FF) /2] éT_) : . .

ol
6. Termination (Outer) Sn [T (9N /2 (F548)] -60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (M58 ) (°C)

. =, N > . . -
Curve of Pulse Duration (Bk HHH£X) Pulse Voltage Limit (EE [ERH%E)
AS-Series Anti-Surge Thick Film Chip Resistors AS-Series Anti-Surge Thick Film Chip Resistors
100000 s w0
s = £
§ 10000 & 20
g § 2000
fuw o ~ —
IR S8 oy N e ASO7
ué"’ﬁ 100 “%g S —
:E @ .f:?mé 1200 L N e ASO5
E 20 %4% w0 S :zzz
; E 400 LT \\EE_ H
° | | | | | | S 0
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 0.00001 0.0001 0.001 0.01 0.1 1
Pulse Duration (S) Pulse Duration (S)
BREE BB E
Specification (118)
Type Size Max. Working Voltage Max. Overload Voltage Dielectric Withstanding Voltage Operating Temperature
i) R~ RATERE RAEAREE B 45T E TEREEE
AS02 0402 (1005) 50V 100V 100V
AS03 0603 (1608) 75V 150V 300V
AS05 0805 (2012) 150V 300V 500V
AS06 1206 (3216) 200V 400V 500V -55~+155°C
AS07 1210 (3225) 200V 500V 500V
AS10 2010 (5025) 400V 800V 500V
AS12 2512 (6432) 500V 1000V 500V
Type Power ( Ih%) Resistance Range Tolerance
L (mm W (mm H(mm A (mm B (mm .
%7 (70°0 (mm) (mm) (mm) (mm) (mm) FREEE -
AS02 1/8W 1.00+0.10 0.50%0.05 0.35+0.05 0.20£0.10 0.25+0.10
AS03 1/4W 1.60£0.10 0.80+0.10 045+0.10 0.30£0.20 0.30+0.20
AS05 12w 200015 125 101 055+0.10 040020 040020
-0.10 +5%
AS06 0.6W 3.10+0.15 1.55 20%105 0.55+0.10 04540220 0452020 10-10M +10%
o £20%
AS07 3/4W 3.10£0.10 2.60+0.20 0.55+0.10 0.50£0.25 0.50+0.20
AS10 1.5W 5.00+£0.10 2.50+0.20 0.55+0.10 0.60£0.25 0.50+0.20
AS12 2W 6.35+0.10 3.20+0.20 0.55+0.10 0.60+0.25 0.50+0.20

*Special offered 4§52 HL : AS12 B:1.80+0.25mm

20



uniohm

Anti-Surge Thick Film Chip Resistors - AS

Ll
al e
www.uni-royal.cn

Performance Specifications (14 5E)

Temperature coefficient

Short-time overload

BERK

FERYiEd S g

Terminal bending I F I H

Solderability e
Dielectric withstanding voltage “5ME
Soldering heat it IR IR

Rapid change of temperature B ERELZ (Y
Load Life in humidity REHG
Load life fEEm
Humidity (Steady State) 1BEEHA
Single pulse K

TURBEIRS A B - ASRT!

1Q<R<100: +400ppm/°C
10Q<R<T0M: £100ppm/°C
+(1.0%+0.10))
+(1.0%+0.050))

Coverage must be over 95%.

No evidence of flashover, mechanical damage, arcing or insulation

breakdown

THE, YRR AR G
0%+0.050)

0%+0.050))

3.0%+0.10)
3.0%+0.10)
3.0%+0.10)
1.0%+0.10)

+(1
+(1
+(
+(
+(
+(

)
)
)
)

Ordering Procedure (Example: Anti-surge AS03 1/4W 5% 10KQ T/R-5000)
I (f51%0: 370R 7% AS03 1/4W 5% 10KQ T/R-5000)

A S 03 W4 JO0 1

UNI-ROYAL
5REE

O 3 T S5 E

l

l

l

l

Product Type ( = @28 ):
Fill-in 4 digits with the Chip
resistor type as follow ( EPI{i
BRI @mER ).

AS02, AS03, AS05, AS06, ASO7
AS10, AS12

Wattage (IhE ):
Fill-in 2 digits with the codes as
follow ( A3 TFIUABIE — (%5 ):

W5=1/5W W3=1/3W
W4=1/4W W2=1/2W
06 = 0.6W 07 = 3/4W
1A=1.5W 2W=2W

Resistance Value ( BE{H ):

59%, 10%, 20% (E-24 series):
the 15U digit is“0", the 2"d & 31d digits
are for the significant figures of the
resistance and the 4t indicate the
numbers of zeros following;

5%, 10%, 20% (E-24 Z2FIPE(E ):

UK 0, $2. IUHBKRRE
ENERE, $E4URTE/LT0

Packing Type
(R ):
T=T/R

\

Packing Qty. (B2 ):
4=4,000pcs  5=5,000pcs

\/

Tolerance ( A ):
J=45%, K=%10%, M=+20%

y

4

Special Feature (431E )
E = Lead Free (standard)
(st )

Remark: Please refer to page 141 for ordering guide.

A NERIEERP

141 BUIERA -
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High-Precision Anti-Surge Thick Film Chip Resistors - PS A

UNLML RUONL
FREE Sy =0 B I
=R ETURBERS R BIHES - PSR TR
Feature (431%) .
- High-Precision, high-power, anti-pulse _l%_*zx\_lél_ljjﬁ iRk i - : - - :
‘o . SOl %
- Suitable for reflow & wave soldering & & I IR 5 [EIFIE ‘ P ’~
- ? o ‘ o
- Application monitors, power supplies, camcorder, \aptopcomputer ) l’& * < *
BT 2. . FREM * e e -
™ ‘ ‘ ’ ‘
Figures (B21R) Derating Curve (FEINZRAHLE)

Curve of Pulse Duration (Bk ) 4%)

One-pulse limiting electric power (W)

10000

PS-Series Anti-Surge Thick Film Chip Resistors

1. High purity Alumina substrate (|

2. Protective coating (fRIF/Z)
3. Resistance element (PE#17T%)

1000

0.1

0.000001

0.00001 0.0001

Specification (M£8E)

22

Type
Sl

PS02
PS03
PS05
PS06
PS07
PS10
PS12

Type
ES]

PS02
PS03

PS05

PS06

PS07
PS10
PS12

*Special offered 45 BI12 it

Size

R~f

0402 (1005)
0603 (1608
0805 (2012
1206 (3216,
1210 (3225
2010 (5025
(

)
)
)
)
)
2512 (6432)

Power
IhE (70°0)

1/8W
1/4W

1/3W

1/2W

3/4W
1.25W
2W

0.001 001 01
Pulse duration(S)

B B

Max working voltage

RATLERE

50V

50V
150V
200V
200V
400V
500V

L (mm)
1.00+0.10
1.60+0.10

2.00+0.15

3.10£0.15

3.10£0.10
5.00+0.10
6.35+0.10

1 PS12 B:1.80£0.25mm

4. Termination (Inner) Ni / Cr 3@ (A9
5. Termination (Between) Ni Barrier (IR (FF) R /E)
6. Termination (Outer) Sn (% (9N $2/2 (£ 8)]

)ER/HER]

BAEANBRER

AELLE (%)

Percent rated load (%)

-55°C

70°C 155°C

100

807

60

40f
20}

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

Ambient temperature (FF R ) (°C)

Pulse Voltage Limit (FE [E#i£%)

PS-Series Anti-Surge Thick Film Chip Resistors

Max Overload Voltage

AT ARBE
100V
100V
300V
400V
500V
800V
1000V
W (mm) H (mm)
0.50+0.05 0.35+0.05
0.80+0.10 045+0.10
+0.15
1257 0.55%0.10
+0.15
155 010 0.55+0.10
2.60+0.20 0.55+0.10
2.50+0.20 0.55+0.10
3.20+0.20 0.55+0.10

One-Pulse Limiting Electric Voltage (V)
R PR Bk R B [E

2800

2400

L 2000

1600

1200

800

400

R
N
N | PS12
NC | PS10
N | PSO7
Iy e PS06
S Y| | PS05
N N | PS03
TR e PS02
s
0
0.00001 0.0001 0001 001 01 1
Pulse duration(S)
ko B8 BE

Dielectric Withstanding Voltage
8 55 &

100V
300V
500V
500V
500V
500V
500V

A (mm)

0.20+0.10

0.30+0.20

0.40+0.20

0.45+0.20

0.55£0.25
0.60+0.25
0.60+0.25

B (mm)
0.25+0.10
0.30+0.20

0.40+0.20

0.45+0.20

0.50£0.20
0.50+0.20
0.50+0.20

Operating Temperature

TERESER

-55~+155°C

Resistance Range
FEEE
1%(E96), 5%(E24)

10~10M

0.10~10M

1Q~10M
0.10~10M



uniokm)  High-Precision Anti-Surge Thick Film Chip Resistors - PS UNI-ROVAL

!
ol et
www.uni-royal.cn

Performance Specification (14 8E

Temperature coefficient

Short-time overload

Terminal bending
Solderability
Soldering heat

Load life in humidity

Dielectric withstanding voltage
Rapid change of temperature
Load life

Single pulse

PS02:  10~10Q: +400PPM/°C
11Q~100Q: £200PPM/°C
>100Q: £100PPM/°C

PS03, PS05, PS06, PSO7, PS10, PS12: £100ppm/°C

+19%:+(1.0%+0.1Q0)
+5%:+(2.0%+0.10Q)

+(1.0%+0.050))
Coverage must be over 95%.
+(1.0% + 0.050))

+19%:+(1.0%+0.1Q0)
+5%:+(3.0%+0.10Q)

SEETRRERES A B - PSR SRAE

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

TE, SR AT AR IR

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

+1%:£(1.0%+0.10Q)
+5%:+(3.0%+0.10Q)

+(1.0%+0.1Q)

Ordering Procedure (Example: PS05 1/3W 5% 120KQ T/R-5000)

1T A = (F14%0: PSO5 1/3W 5% 120KQ T/R-5000)

PS OS5 W31J 01214

T 5 E

l l

l

l

Product Type ( = m¥EHE! ): Wattage ( Ih= ):
Fill-in 4 digits with the Chip Fill-in 2 digits
resistor type as follow (#EPU{iL with the codes as
R @RAE) follow ( B FFIF
PS02, PS03, PS5, PSO6, PSO7, POIE % ):
PS10, PS12 W2=1/2W
W3=1/3W
W4=1/4W
W5=1/5W
W8=1/8W
07=3/4W
1Q=1.25W
2W=2W

Resistance Value (FE{&):

5% (E-24 series) :
the 15U digit is 0" the 2Nd & 3d digits are
for the significant figures of the resistance

and the 41N indicate the numbers of zeros
following

5% 7= &f (E-24 RYIFAME ):
B 1 HZE0, £ 2 IEHFRTIEENE
WAL, B4 URTBILD0);

<1%( E-96 series):
the 15T to 31d digits are for the significant
figures of the resistance and the 4 indicate
the numbers of zeros following

1% 7= &4 (E96 R 5FEIE ):
13 UHEFRTIEENBEE, § 4 (2
KRE10).

Packing Qty.
(BEHE)
4=4,000pcs
5=5,000pcs
c=10,000pcs

\

Special Feature ( 4¥1iF ):
E = Lead Free (standard)
(TshtmEmR)

\/

Packing Type (B2 3£ 25 8!):
T=TR (& /EH)

Remark: Please refer to page 141 for ordering quide.  3¥ : FEIFIF 0L P141 TUREA o
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unikoyat  Low T.C.R Thick Film Chip Resistors - LT AL

ROV
B RREE . w . VAVAV.
PEAE (R RMEESA AR - TR Fomom
Feature (¥1%) Derating Curve (FRINEREhLK)

Low T.CR£50PPM/°C {EET.CR £50PPM/°C

Suitable for reflow & wave soldering J& & K IR S [EIRIE

Application Precision medical equipment, Auto industrial control system, Communication

equipment, IPAD, Portable computer, LED lamps, Intelligent home appliances

ERTREEST#EM. Bap T THI RABIIEE. IPAD. FR B LEDIT AL
BRERBTRE

Figures (B21X)

Specification (M£8E)

Type
et
LT02
LT03
LT05

LT06

Size

R~

0402 (1005)
0603 (1608)
0805 (2012)

1206 (3216)

Power
Ih= (70°0)

1/16W

1/10W

1/8W

1/4W

Performance Specifications (14 8E

24

Max working Max Overload
voltage Voltage
BRAIEBE RAIAFBE
50V 100V
75V 150V
150V 300V
200V 400V
L (mm) W (mm) H (mm)
1.00+0.10 0.50+0.05 0.35+0.05
1.60+0.10 0.80+0.10 045+0.10
200£0.15 1251013 0.5540.10
-0.10
310015 155 1015 055+0.10
-0.10
Temperature coefficient RER LT02:
LTO3:
LTO5:
LTO6:

Short-time overload

Terminal Bending

Solderability
Soldering heat

Humidity (Steady State)

Load life

5aedE)d S i

i
At
iR
{EERH

S w

_ s5C 70°C 155°C
ST ~ 1
g g sof
W2 :
23 %
W T 40p
® £ p
o ' H '
< oL
S 60 -40 20 0 20 40 60 80 100 120 140 160 180

Ambient temperature FF5R ) (°C)

1. High purity Alumina substrate (S £ S L IBEIR)
2. Protective coating (fRH /=)
3. Resistance element (PE#17T%)

4. Termination (Inner) Ni / Cr (R () 2/ /2]
5. Termination (Between) Ni Barrier [I1E () £2/2]
6. Termination (Outer) Sn IR (4N 95 /2 (T 8)]

Dielectric Withstanding Operating
Voltage Temperature
BIEXME TERESER
100V
300V
-55~+155°C
500V
500V

Resistance Range

A(mm) B (mm) PEMESEE
0.25%, 0.5%, 1%

0.20+0.10 0.25+0.10 1000~TMQ
0.30+0.20 0.30+0.20
0.40+0.20 0.40+0.20 10~1MQ
045+0.20 0.45+0.20

+50ppm/°C

10<R<10Q: +100ppm/°C
10Q<R<TMQ: +50ppm/°C
10<R<10Q: +100ppm/°C
10Q<R<TMQ: +50ppm/°C
10<R<10Q: +100ppm/°C
100<R<IMQ: +50ppm/°C

+(1.0%+0.050))

+(1.0%+0.050))

Coverage must be over 95%.

+(1.0%-+0.050)

+(0.5%+0.050))

+(1.0%+0.050))



uniohm Low T.C.R Thick Film Chip Resistors - LT UNI-ROYAL

ERERGEESH BER - LT sHEm

Ordering Procedure (Example: LT02 1/16W 1% 100KQ T/R-10000)
T A (530: LTO2 1/16W 1% 100KQ T/R-10000)

LTO0O2 WG F1003TACE

Product Type ( F= BB ) Wattage ( IhE ): Resistance Value (FE{E): Packing Qty.
Fill-in 4 digits with the Chip Fill-in 2 digits with the 5% (E-24 series): (BEHE):
resistor type as follow (HEPY{iL codes as follow ( F3 the 1st digit is “0’, the 2nd & 3rd digits are for 4=4,000pcs
[ E e L Y BIHBIE i3k ): the significant figures of the resistance and the 5=5,000pcs
LT02, LT0O3, LTO5, LTO6 WG=1/16W 4th indicate the numbers of zeros following; C=10,000pcs
WA=1/10W 5% 7= &0 (E-24 R5IFAE ):
W8=1/8W 1RO, 2. 3MHFREENG v
W4=1/4W WE, FAMURTEILNO
Special Feature ( 4F1iF ):
\J 1%( E-96 series): E = Lead Free (standard)
Tolerance ( AZE ): the 1st to 3rd digits are for the significant (TERTESR)
D=+0.5% F=+1% figures of the resistance and the 4th indicate
the numbers of zeros following. v
1% =& (E-96 ZFIBE(E ):
B 13 UHERTIBENB R, £ 4 10K Packing Type (B2 3= 7Y):
&RBLT0 T=TR (45 / )

Remark: Please refer to page 141 for ordering quide. ¥ : "NEBIE1¥ 0L P141 TTIHER
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untkoyat  Flex LED Strip use Thick Film Chip Resistor - LE

[RUCNZ
a.}'i( Sl — -
SREB TR ERESA BER - LERS Jomom
Feature ($314)

Dimension (R~]) mm Derating Curve (FRIhZEEHLR)
A .
NI A £
W 232 sop
/\ /f/ ﬁjﬂ* % 60
P § 40
H | ® g or
LB L LB :

26

Tolerance ¥&FE7J: £0.5%~+5%

Flex LED strip use thick film chip resistor 20T 5% % FAEBE

Resistance range BE{ESEREA: 100~8200

Operating temperature range T {8 FE 5B A: -55°C ~+155°C

Stable electrical capability ,high reliability FBI4RERRTE, FISRIE S

Suitfor reflow & & FRITHIEIERE

Low assembly cost, suit for automatic SMT equipment ZEEZEL 2, 75 B BhEENL IS & ITE
Superior mechanical strength and high frequency characteristics  HUGERE = i ST LS
According with ROHS standard and Halogen-free £ &ROHS, 7553

70°C 155°C

ol : :
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (R E5RE)(°C)

Type Size Max Working Voltage = Max Overload Voltage | Temperature Coefficient = Dielectric Withstanding Voltage = Operating Temperature Range
Bt R~ EATIFEE BRI A EE RERH LM E IEREEE
LEO5 0805

200V 400V +200PPM/°C 500V -55~+155°C
LEO6 1206
Type Size Power ( I ) L(mm) W (mm) H (mm) A(mm) B (mm) Resistance Range
Eit) R~ (70°C) (FBETER)
LEO5 0805 1/8W 2002015 125 005 0.5520.10 <10 0404020

100~820Q)

LE06 1206 174w 3102015 155 1005 0.55+0.10 <10 0504020



uniohm

Flex LED Strip use Thick Film Chip Resistor - LE

!
ol et
www.uni-royal.cn

Performance Specifications (14 5E)

Temperature coefficient

Short time overload

Insulation resistance

Dielectric withstanding voltage

Terminal bending
Soldering heat

Solderability

Rapid change of temperature

Humidity (Steady State)

Load life in humidity

Load life

SRR

R B3
22 L
T
T
TR
At

BEHOEE

BERR

Ei

E%

2

=4
i
aft
3

ATRT RS A BHEE - LERS

+200ppm/°C

+19%: +(1%+0.10))
+5%: £(2%+0.10))

> 1,000 MQ

5REE

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

ThZ, I A AR R

+(1.0% + 0.050))

+(1.0% + 0.0050)

Coverage must be over 95%.

+1%: £(1%+0.10)
+59%: +(3%+0.10))

+1%: £(0.5%+0.1Q0)
+5%: £(3%-+0.10))

+1%: +(1%+0.050Q)
+5%: +(3%-+0.0500)

+19%: +£(1%+0.10Q))
+5%: +(3%+0.10))

Ordering Procedure (Example: LE06 1/4W 5% 1.2 Q T/R-5000)
1T 7538 (f51%40: LE06 1/4W 5% 1.2 Q T/R-5000)

LEO 6 W4

J 0 1

2 J TS5 E

l

l

Product Type ( =@ E! ):

Fill-in 4 digits with the Chip resistor
type as follow (3EPUIEFR R T 5
EFP & KR ):

0105(01005), 0201, 0402, 0603,
0805, 1206, 1210, 1812, 2010, 2512,
2D02

Wattage (Ih ):
Fill-in 2 digits
with the codes as
follow ( B TFIE
BIIE AUE):
WH = 1/32W
WM = 1/20W
WG = 1/16W
WA =1/10W

W8 =1/8W

W4 =1/4W

W2 =1/2W

07 = 3/4W
TW=1W

'

l

Resistance Value (FE{&):

5% (E-24 series) :
the 1% digit is 0" the 2" & 3 digits are for the
significant figures of the resistance and the 4"
indicate the numbers of zeros following

5% 7= @h (E-24 R FPAE ):
81 ERE0, 2. 3MHFRIEENT
WER, FAURTENLDO)

<1%( E-24, E-96 series):
the 17to 3 digits are for the significant figures
of the resistance and the 4" indicate the
numbers of zeros following

<1% 7= & (E-24, E-96 RFIPA(E ):
%13 UHERTRBENBRE, £ 4 UK
BTN O).

Packing Qty.
(BEHE):
1=1,000pcs
2=2,000pcs
3=3,000pcs
4=4,000pcs
5=5,000pcs
C=10,000pcs
D=20,000pcs
E=15,000pcs
H=50,000pcs
J=60,000pcs

\

Special Feature ( 43F4iF ):

E = Lead Free (standard)

(EHimER)
\ \/
Tolerance Packing Type (E133¢3!):
(AE): T=TR(4FH/EH)
Fo=+1% B =Bulkin Poly bag ( A4 / £84% )
J = +5% C=Bulkin cassette ( #i: / &%)
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unkroya.  Wide Terminal Thick Film Chip Resistor - WR iA

[RUCNZ
VWY
SREE  mRERES A S - WRRT Fomom
Feature (43{4) Figures (B21X)

High power & Wide terminal iSIHEK, T2 B4R
Suitable for both wave & re-flow soldering 1&&
R IR K2 B IR

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

ERTAVIERLSE, LCOBE LR, BRABNLIE
e

Derating Curve & Specification (FRINZRfhLk M 14 BE

28

. ssC 70°C 155°C
£ 100 x :
R %0 1
¢
W = 4o
& £ gf
€ %0 2020 0 20 40 60 80 100 120 140 160 180
Ambient temperature F1EEE)(°C)
p Resistance Range
Type Size I;ngr FEESEE
Ay -
PR R~ 20°C % 596
1/3W 10Q~1M
0508
WR08 (1220)
2/3W 10mQ~100
/ <50mQ
1/2W 10Q<R<T™M
WR12 0612
(1632) w 10mQ<R<10Q
/ <50mQ
100~1M 10~TM
1020 w
WR20 (2550)
10mQO~10
/ <50mQ
Wt 1218 w 10mO~1M
(3245)
/ <50mQ
2W 1Q<R<T™M
1225
WR25 (3264)
3w 10mQ<R<1Q
/ <50mQ

Type 2K 5! L (mm)
WR08(0508) 1.20+0.10
WR12(0612) 1.60+0.15
WR20(1020) 2.50£0.15
WR18(1218) 3.10+0.10
WR25(1225) 3.10+0.15

Max. Max.
Working Voltage = Overload Voltage
RATEBRE HAIHEBE
/BB Y
150V 300V
/ /
4A 8A
200V 400V
/ /
5A 10A
200V 400V
/ /
6A 12A
200V 400V
6A 10A
200V 400V
/ /
6A 15A

1. Protective layer (fRIF/R)

2. Resistive element (FEITTTER)

3. Termination (Inner) Ni / Cr (S8 () R/ /2]

4. Termination (Between) Ni [IHTEI () E/2]

5. Termination (Outer) Sn [l6E (9N 5 /R (F18))

6. High purity Alumina substrate (B 45E & L IBER)

W(mm) H(mm) A(mm) B(mm)
2.0+0.10 0.55+0.10 0.20+0.10 0.30+0.20
320£0.15 0.55+0.10 0.30+0.20 045+0.20
5.00£0.15 0.55+0.10 0.40£0.20 0.60+0.20
4.60+0.15 0.55+0.10 045+0.20 0.40+0.20
6.25+0.15 0.55+0.10 045+0.20 0.65+0.20
Dielectric Operatin
Withstanding Ter: eratuie TCR
Voltage I{’E:')EF?E@ BERE PPM/°C
HEMmE s
10R: £400
10Q<R<100Q+£200
>100Q2:+100
10mQ<R<30mMO:0~+400
30mO<R<10Q:0~+150
/
100<R<1000+200
>1000:+100
10mQ<R < 100mMQ:0~+200
100mQ<R<10Q:0~+150
/
10<R < 10Q:+400
100<R<1000+200
>1000:+100
500V -55°C ~155°C

10mQ<R < 30mQ :0~+200
30mQO<R<10:0~+100

/

10mQ<R < 30mQ :0~+200
30mQO<R<10:0~+100
1Q<R < 10Q:+400
100<R<1000+200
>1000:+100

/

1Q<R < 10Q:+400
10Q<R<100Q+200
>100Q:+100

10mQ<R < 30mQ :0~+150
30mQ<R<1Q:0~+100

/



uniohm

Wide Terminal Thick Film Chip Resistor - WR

!
ol et
www.uni-royal.cn

Performance Specification (|4 8E

Short-time overload

Dielectric withstanding voltage

Terminal bending
Soldering heat

Solderability

Rapid change of temperature

Load life in humidity

Load life

FERfEd g

HBEME

T
R
QI

BERELY

TN ER S A EEEES - WRART!

+5%: +(2.0%+0.0050))
+1%:  +(1.0%+0.00502)

+ (1.0%++0.0050)
+ (1.0%+0.005Q)
Coverage must be over 95%.

+5%: +(1.0%+0.0050)
+

1%: £(0.5%+0.005Q0)

BES

o

b=y

2
H
w
X

HE

+5%: £(3.0%+0.0050)
+1%:  £(1.0%0.0050))

. £(3.0%+0.0050)

+1%: +(1.0%+0.0050)

Ordering Procedure (Example:Wide Terminal WR18 1W 5% 120KQ T/R-4000)

ITM 75 35 (590 : T EB R WR18 TW 5% 120KQ T/R-4000)

WRI181WJO0O1 2 4

No evidence of flashover mechanical damage, arcing or insulation break down.

Tz, WA AR

T 4 E

Product Type ( = @8 ):

Fill-in 4 digits with the Chip resistor type
as follow (JEPO{U R/ kAL ):
WRO08, WR12, WR20, WR18, WR25

Wattage (IH= ):
Fill-in 2 digits with
the codes as follow
(ATHMRIES
{iTER):

W3=1/3W
W2=1/2W

TW=1W
WK=2/3W
2W=2W

3W=3W

\

Tolerance (N ZE ):
F =+1%
J = 45%

Resistance Value (FE{&):

5% (E-24 series):
the 1% digit is 0", the 2™ & 3" digits
are for the significant figures of the
resistance and the 4" indicate the
numbers of zeros following;

5% 7= &5 (E-24 ZR5IFAME ):
F1AEZEO0, %2 3UHFRTMA
BENBERE, F4URTE/LDO

1%( E-24, E-96 series):
the 1" to 3" digits are for the significant
figures of the resistance and the 4"

indicate the numbers of zeros following.

1% 7= (E-24, E-96 Z5IPEE ):
-3 MR RRENB NI, F4
fi#RTEA0

Packing Qty.
(BEHE):
4=4,000pcs
5=5,000pcs

\

Special Feature ( 451 ):
E = Lead Free (standard)
(TR )

\/

Packing Type (E2Z£ 35 5Y):

T=TR (4 / &H)

B = Bulkin Poly bag
(B £32E)

C=Bulkin cassette

(B / &%)

UNI-ROYAL
5REE

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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untkoyal 1 rimmable Thick Film Chip Resistors - TR
AR RR & S - TRRS

ERRE

Feature (}3§14%)

Apply to stable circuit instead of regulating

circuit to adjust the application of resistance
(laser adjusting resistance machine in client end)
EATREBRRF, KB AT BERET
PEERIR B (& P i RO JERA M)

Superior heat & humidity withstanding

Figures (B21X)

performance REFBIMRMEME

Derating Curve & Specification (FRINZR Lk M 14 BE

AEELER (%)
Percent rated load (%)

Type

xm

TRO3

TRO5

TRO6

-55°C

100

60
400
204

70°C 155°C

sof:

N H :
-60 -40 -20 0 20 40 60 80 100 120 140 160 180

Ambient temperature (FF R ) (°C)

Size

R~

0603
(1608)

0805
(2012)

1206
(3216)

Power Rating

Ih=R L(mm)
70°C

1/10W 1.60+0.10
1/8W 2.00+0.15
1/4W 3.10£0.15

Performance Specification (I£#£)

30

Temperatre coefficient

Short-time overload
Terminal bending
Solderability

Soldering heat

Rapid change of temperature
Load life in humidity

Load life

Type
K

TRO3
TRO5

TRO6

W(mm)

0.80+0.10

+0.15
T =010

+0.15
1.55 010

BERK

FaRd )T St

7
ARt
TR

Max. Working Voltage

H(mm)

0.45+0.10

0.55+0.10

0.55+0.10

www.royalohm.com

1. High purity Alumina substrate (B 4EEE R X2 ER)
2. Protective coating ({R4P/E)
3. Resistance element (FE#1702)

4. Termination (Inner) Ni / Cr [SE () 18/58/E]
5. Termination (Between) Ni Barrier [S#TE (F) $2/2]
6. Termination (Outer) Sn [IRE (IM) 15/ ()]

Max. Overload Voltage

RATIERE BRI AR ERE
75V 150V
150V 300V
200V 400V
Tolerance
A(mm) B(mm) nE
R:0~30%
0.30+0.20 0.30+0.20 0:0~20%
T.0~10%
S:-10~0%
0.40+0.20 040+ 0.20 N:-20~0%
P:-30~0%
J:£5%
K: £10%
4540.2 45+0.2
0.45+0.20 0.45+0.20 M- £20%

TRO3: 1Q<R<10Q: +400ppm/°C

>10Q: +£200ppm/°C

TROS5, TRO6: +200PPM/°C

+(2.0%+0.1Q)

+(1.0%+0.050))

Coverage must be over 95%.

+(1.0%+0.050))

BEREZN  +01.0%+0.050)

RESR
b=z

+(3.0%+0.10)

+(3.0%+0.10)

Operating Temperature

TERESEE
-55°C~155°C
-55°C~155°C

-55°C~155°C

Resistance Range
FEEEE
(E-12)

10~1M



uniohm Trimmable Thick Film Chip Resistors - TR UNI-ROVAL

:u'/”' ~ Eeey ] ﬁé\* g
www.uni-royal.cn ﬂljg_l EH% EEE ):ll_ % ]ZH%E - TR%?U - ‘% @

Ordering Procedure (Example: Trimmable TR06 1/4W +20% 120KQ T/R-5000)
1T A (f5%0: AT38 TRO6 1/4W +20% 120KQ T/R-5000)

The values which are not of standard E-12 series could be offered on a case to case basis.

FRMEINRE E-12 RFIRI RIS IR (o

T RO 6 W4 MO 1 2 4 T 5 E

Product Type ( F= @8 ): Wattage ( Ih ): Resistance Value (FE{&): Packing Qty.
Fill-in 4 digits with the Chip resistor Fill-in 2 digits E-12 series: (BEHE):
type as follow (HEPUIE R R @I with the codes as the 1% digit is“0", the 2™ & 3" digits are for the 5=5,000pcs
). follow: ( B RFIML significant figures of the resistance and the
TRO3, TRO5, TR0O6 OE ) 4th indicate the numbers of zeros following
WA=1/10W E-12 RYIIPEIE :
W8=1/8W B UEE 0, F 2 3 USRTHEENEY
W4=1/4W 84 =T EN0
\/ \ \/
Tolerance (A ZE ): Packing Type Special Feature ( 434 ):
R =0~30% (FIEEZRY): E = Lead Free (standard)
Q=0~20% T=TR (TsAtREmR)
T=0~10% (R /&)
S =-10~0% B = Bulkin Poly bag
N =-20~0% (B /&%)
P =-30~0% C=Bulkin cassette
J=%5% (B / 2%)
K=+10%
M =+20%

Remark: Please refer to page 141 for ordering quide. ¥ : "NEBIE1¥ 0L P141 TTIHER




unrovaL  Anti-Electro Static Discharge Thick Film Chip Resistors - ES

ROV
B LB N - V.
SRRE  EDinasmRE AL - ESRT) _Fomom
Feature (¥1%) Derating Curve (FRINEREhLK)

Figures (B21X)

Anti-Electro Static Discharge F15%EE

High voltage i /= &

Suitable for reflow & wave soldering & &K 1§ /8 5B 7S

Application Medical Devices, Industrial Controls, AV adapter, Flash lamp of camera,

Automotive Industry, Outdoor Equipments

BERATETESEM. T E6. BiREEes. RAETBIAIT GRE T A

IMRES

Specification (1£5E

Type
Bl

ESO1
ES02
ES03
ES05
ES06
ESO7

Size

R~

0201 (0603)
0402 (1005)
0603 (1608)
0805 (2012)
1206 (3216)
1210(3225)

Power

IhEK (70°C)

1/20W
1/16W
1/4W

2/5W

2/3W

1/2W

Max working
voltage
RATIFEE
25V
50V
150V
200V
500V
800V
L (mm) W (mm)
0.60+0.03 0.30+0.03
1.00+0.10 0.50£0.05
1.60+0.10 0.80+0.10
+0.15
2.00£0.15 1.25 010
+0.15
3.1040.15 1557000
3.10£0.10 2.60£0.20

Performance Specifications (I£5E)

Temperature
coefficient

Short-time overload

32

Terminal Bending
Solderability

Soldering heat

BERK

FERYjE) i S g

WL
AR
TR

ESOT: 1Q<R<10Q2: £400ppm/°C
10Q<R<10MQ: £200ppm/°C
ES02~ES07:  10<R<10Q): +200ppm/°C

10Q<R<10MQ: £100ppm/°C

+1%:+(1.0%+0.1Q0)
+5%:+(2.0%+0.100)

+(1.0%+0.05Q)
Coverage must be over 95%.

+(1.0%+0.05Q0)

_ s5C 70°C 155°C
& 100(T D T
g g sop
frgge! :
23 O
W T 40p
® £ yp
o ' H '
o] oL
S 60 -40 20 0 20 40 60 80 100 120 140 160 180

Ambient temperature (M58 E)(°C)

1. High purity Alumina substrate (B4 G L SR EAR)
2. Protective coating (fR3F/Z)
3. Resistance element (FE#17T5)

4 Termination (Inner) Ni/ Cr [S#TEI () /48 2]

5. Termination (Between) Ni Barri
6. Termination (Outer) Sn (IR (9N 5 B (F4A)]

withstanding voltage

ier [HE(H

RE]

Max Overload Dielectric Withstanding Operating
Voltage Voltage Temperature
RAZHFBE B IXME TEREEE
50V /
100V 100V
200V 300V
-55~4+155°C
400V 500V
1000V 500V
1500V 500V
Resistance Range
H(mm) A(mm) B (mm) PR{ESEE
1% & 5%
0.23+0.03 0.10+0.05 0.15+0.05
0.35£0.05 0.20£0.10 0.25+0.10
045+0.10 0.30+0.20 0.30+0.20
0554010 0404020 0404020 10~10MO
0.55+0.10 0.45+0.20 0.45+0.20
055+0.10 0.50+0.25 0.50+0.20
Humidity (Steady ~ 1BEEH  +1%:+(0.5%+0.10)
State) +50:+(3.09+0.10)
Dielectric HSMHE No evidence of flashover, mechanical damage,

arcing or insulation breakdown

w2, WA AR

Rapid change of SEEMRIRIM  +£1%:+(0.5%+0.050)
temperature +5%:+(1.0%+0.050)
Load life tThEEen +19%:%(1.0%+0.1Q0)
+5%:+(3.0%+0.10)
ESD ERE +(1.0%+0.050)



uniohm

Lit!
et
www.uni-royal.cn

ESD Limiting Voltage Curve (355 FEHI%%)

ESO01 ESD Limiting Voltage Curve

e H —
25
g
3 2
)
£
s 15
E T
£ SR
= ~
305 EE
= T
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance ()
ES03 ESD Limiting Voltage Curve
i —HBM _—MM
10
s 9
R
N q
E 4 5
S 3 =
a2 S
1
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance (Q)
ES06 ESD Limiting Voltage Curve
12 L [ =——HBM =——=MM
s
< u
S 12 R
20 ™
£ 8 L
E s
= =
g ¢ e
2
0
1 10 100 1000 10000 100000 1000000 10000000

Resistance ()

Ordering Procedure (Example: ES06 2/3W 5% 1.2Q T/R-5000)

T X (5140: ES06 2/3W 5% 1.2Q T/R-5000)

E SO0 6 WK J

01 2 J TS5 E

l l

Product Type ( F=gR3E8Y ): Wattage ( Th= ):

l l

Anti-Electro Static Discharge Thick Film Chip Resistors - ES UNI-ROYAL

R #5 AR
ESD ys*EEEREEHAs - ESRY
ES02 ESD Limiting Voltage Curve
12
I =—H — MM
10
‘5 9
> 8
g 7
il
£ 2 N
£ 3 I
o
@ ? - N
1 10 100 1000 10000 100000 1000000 10000000
Resistance (Q)
ESO05 ESD Limiting Voltage Curve
E N == HBM === MM
1 AN
20 N
g’ N
> 8
5 7
£ 4 N
E =
= 3 I
@ 2
1
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance (0)
ES07 ESD Limiting Voltage Curve
2 ——HBM =——MM
8
< 16 S
T 1 I
£ 12
3 10 Iy T
£ 3 ™ TN
e R
2 1
o2
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance (Q)
NOTE 7. HBM:100PF 1K5 1Cycle; MM:200PF 0Q 1Cycle

Fill-in 4 digits with the Chip resistor
type as follow (HEPQI TR/ M
KAL)

ESO1, ES02, ESO3, ESO5, ES06, ESO7

Fill-in 2 digits with the
codes as follow ( B
HICIBIE (U4 ):
WM=1/20W
WG=1/16W
WA=1/10W
W8=1/8W

W4=1/4W

W3=1/3W

WK=2/3W

07 = 3/4W

04 =2/5W

Tolerance (A ZE ):
F=£t1% J=+5%

5% 7= ff (E-24 RFIPAME ):
B UMEO0, £ 2. 3MUMFTMEENE
WE, HAURREILDO;

1%( E-96 series):
the 1% to 3" digits are for the significant figures
of the resistance and the 4™ indicate the
numbers of zeros following.

1% 7= & (E-96 ZRFIPEME ):
B3 UMRTIEBENENE, % 4 i
KRB0

Resistance Value (FE{&): Packing Qty.
5% (E-24 series): (BEHE):
the 1% digit is "0, the 2" & 3" digits are for the 5=5,000pcs
significant figures of the resistance and the 4" c=10,000pcs
indicate the numbers of zeros following; E=15,000pcs

\/

Special Feature ( 4F1E ):
E = Lead Free (standard)
(TstnEm)

\/

Packing Type (E12£ 28 AY):
T=TR(EH/ 5H)

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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unikoyat  Non-magnetic Thick Film Chip Resistors - NM A

VMV
SEEE  ERERER R - NMAT e

Feature ($51%)
.
Non-magnetic FoH& % A ) - - é
Suitable for reflow & wave soldering & &K I&1F 5 Bl 7IE = b 2 ’ o ‘ ’~
! — d i -
Application Mobile Phone, PDA, Setbox, Meter %)EH:_FiprjJEElE LN NN YES <y B ” B & ’
g as e <
R ‘ O
Figures (B21X) Derating Curve (FRINZFEhL%)
1. High purity Alumina substrate (S £ E L IEEIR) o o o
2. Protective coating ((R37/2) S 106?5 < 70‘C 15? <
3. Resistance element (FRITTTE) S T‘Qj s
s wf
4. Termination (Inner) Ni / Cr MR () F/ 5B /E) ﬁ/ § 40 ‘
5. Termination (Between) Ni Barrier [S#E (F) $2/2] & @ 20 ' '
6. Termination (Outer) Sn [IRTE (M 15/ (F£58)] o ot ‘
o -60 -40 -20 0 20 40 60 80 100 120 140 160 180

Ambient temperature FFHERE) Q)

Specification (M£8E

Type Size Max working voltage Max Overload Voltage Operating Temperature
ESit) R~ RATERE RAEHFEBE TERESEE
NMO02 0402 (1005) 50V 100V
NMo3 0603 (1608) 75V 150V
NMo5 0805 (2012) 150V 300V -55~+155°C
NMO06 1206 (3216) 200V 400V
NM12 2512 (6432) 200V 500V
Type Power Resistance Range
%%2 W= (70°0) L (mm) W (mm) H (mm) A (mm) B (mm) FEESEE
1%(E96), 5%(E24)

NMo02 1/16W 1.00+0.10 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10

NMo3 1/10W 1.60+0.10 0.80+0.10 045+0.10 0.30+0.20 0.30+0.20

+0.15
+ + + +

NMO5 1/8W 2.00£0.15 1.2570.10 0.55£0.10 0.40+0.20 0.40£0.20 10~10M
NMo06 1/4W 3.10+0.15 1 ,SS?‘E 0.55+0.10 0.45+0.20 045+0.20

NM12 W 6.35+0.10 3.20+0.20 0.55+0.10 0.60+0.25 0.50+0.20

Performance Specification (14 8E)

Temperature coefficient BERE 1Q<R<10 Q: +400ppm/°C
10Q<R<100 Q: +200ppm/°C
R>100Q: £100ppm /°C

Short-time overload 4ZBSja)id fafar  +1%:+(1.0%+0.10Q)
+5%:+(2.0%+0.1Q)

Terminal bending ImF IS +(1.0%+0.05Q))
Solderability EIEELS Coverage must be over 95%.
Soldering heat MR +(1.0%+0.050)

Humidity (Steady State) B EH +£1%:+(0.5%+0.10)
+5%:£(3.0%+0.1Q0)
Dielectric withstanding voltage HSMHE No evidence of flashover, mechanical damage, arcing or insulation breakdown

T s, WIR A AR (B

Rapid change of temperature EEMRELZY,  +1%:+(0.5%+0.05Q)
+5%:+(1.0%+0.050)

Load life A EFm +1%:%(1.0%+0.10))
+5%:%(3.0%+0.1Q)

34



uniohm Non-magnetic Thick Film Chip Resistors - NM UNI-ROVAL
5 H R E

el

oy TR IR & B S - NMAR S

Ordering Procedure (Example: NM02 1/16W 5% 1.2 Q T/R-10000)
TTM 752 (51%0: NM02 1/16W 5% 1.2 Q T/R-10000)

NMO02 WGUJO1T2JTCE

Product Type ( =38 ): Wattage (Ih= ): Tolerance Resistance Value (FE{&): Packing Qty.
Fill-in 4 digits with the Chip Fill-in 2 digits (RE): 5% (E-24 series) : (BEHE)
resistor type as follow ( EFQL with the codes as F=+1% the 1% digit is “0’, the 2" & 3" digits are for 4=4,000pcs
RN @ER) follow (BB TFHIME | |J = +5% the significant figures of the resistance 5=5,000pcs
NMO02, NM03, NM05, NMO6, FBIE i1 ): and the 4" indicate the numbers of zeros C=10,000pcs
NM12 WG=1/16W following
WA=1/10W 5% =& (E-24 ZRFIFAME ):
wa=1/8W 1RO, 82 3UHFTMAE Y
— 75k K =2y tvi — N .
\]/\/V?/;l\//jw BB, .% 4{URTBILD0); Special Feature ( #34 ):
<1%(E-96 series): E = Lead Free (standard)
the 1% to 3" digits are for the significant (FBATES)

figures of the resistance and the 4"
indicate the numbers of zeros following

1% 7= (E-96 ZFIPA(E ): Y
B3 URFRTAENEYRE, FH411 Packing Type (3£ 3£ BY):
HERRBILA0). T=TR(%H/E®)

Remark: Please refer to page 141 for ordering quide. ¥ : "NEBIE1¥ 0L P141 TTIHER
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unikoyar  Complete Pb-Free Thick Film Chip Resistor- PF

SRFE o FREES N EAR -PFRS

Feature (}3§14%)

Total Lead Free in whole resistor body EBPEZAS{ASE A& 50
Small size and light weight ~ {&33/)\, E 8%

Reduction of assembly costs and matching with placement machine

AR E N AR EC G2 E %

Suitable for both wave & re-flow soldering i&

Figures (B21X)

Type 358Y PFOA
. 01005
Size R (0402)
Max. Working Voltage 15V
RATIERE
Max.Overload Voltage 30V
AT ATETEBE
Dielectric Withstanding Voltage .
BEME
Operating Temperature -55°C~
TERETEE +125°C
Type 27! PFOA
Power Rating at 70°C
1/32W
IhE
L(mm) 0.40+0.02
W(mm) 0.20+0.02
Dimension
R~ H(mm) 0.13+0.02

A(mm) 0.10£0.05
B(mm) 0.10+0.03
Resistance Value of Jumper
SRR EEFAFEE
Rated Current of Jumper
TR PR E BB
Max.Overload Current of Jumper
TG EAR AL AR ER
Resistance Range of 1% (E-96)
1% B9FR{ESEE (E-96)

Resistance Range of 5% (E-24)
5% HIPE(ESEE (E-24)

0.5A
1A

10Q~10MQ
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EEHIEIESEIMIE
PFO1 PF02
0201 0402
(0603) (1005)
25V 50V
50V 100V

- 100V
PFO1 PF02
1/20W 1/16W

060+003  1.00+0.10
030+003  0.50+0.05
023+003  035+005
0.10+005  0.20+0.10
0.15+005  0.25+0.10
05A 1A
1A 2A

1. High purity Alumina substrate (S 4 S L IEEIR)
2. Protective coating ({R3/2)
3. Resistance element (FE#17TE)

4. Termination (Inner) Ni / Cr [B5E () 2/ ]
5. Termination (Between) Ni Barrier [U#E (4)
6. Termination (Outer) Sn [IE (M 5/ (¥

PFO3

0603
(1608)

75V

150V

300V

PFO3

1/10W
1.60£0.10
0.80+0.10

045+0.10
0.30+0.20
0.30+0.20

2A

.
Com g ¥R F
. g i
-~ e B - i > 2 <._ ‘.!
- ] - ” ﬁ‘ . ’
I '..1'- q‘, ‘15 <
Derating Curve (PEIHZRAHLE)
. -55°C 70°C 125°C 155°C
& 1007 T
£ 2 sop RN
B g 6of ; \ ; ;
R 32 ' 01005 0201~2512
WwoE 40p : i
® £ pf N
(F)2E) g | | NN
e o} 0
(1) S 60 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature 1558 E)(°C)
PFO5 PF06 PFO7 PF11 PF10 PF12
0805 1206 1210 1812 2010 2512
(2012) (3216) (3225) (4532) (5025) (6432)
150V 200V 200V 200V 200V 200V
300V 400V 500V 500V 500V 500V
500V 500V 500V 500V 500V 500V
-55°C~+155°C
PFO5 PF06 PFO7 PF11 PF10 PF12
1/8W 1/4W 172W 3/4W 3/4W 1w
2.00+0.15 3.10+0.15 3.10+0.10 4.50+0.20 5.00+0.10 6.35+0.10
125100 155t 2605020 3205020 2508020 320020
0.55+0.10 0.55+0.10 0.55+0.10 0.55+0.20 0.55+0.10 0.55+0.10
0.40+0.20 0.45+0.20 0504025 0504020  060+025  0.60+025
0.40£0.20 0.45+0.20 0.50+0.20 0.50£0.20 0.50+0.20 0.50+0.20
<50mQ)
2A 2A 2A 2A 2A 2A
5A 10A 10A 10A 10A 10A
10~10MQ
1Q~10MQ



uniohm

Complete Pb-Free Thick Film Chip Resistor- PF

el

www.uni-royal.cn

Performance Specifications (14 5E)

Temperature coefficient

Short-time overload

Insulation resistance
Dielectric withstanding voltage

Terminal bending
Soldering heat

Solderability

Rapid change of temperature
Humidity (Steady State)
Load life in humidity

Load life

BERK

FaRd[E)d St

150
HEFE
7B
TR
At

BEREEY

REED

b=y
puid
aht
=

TELHERSRF BEES - PFRY

PFOA: 10<R<10Q): -200~600ppm/°C
100<R<1000): +300ppm/°C
>100Q: +200ppm/°C

10<R<100): -100~350ppm/°C
>10Q): +200ppm/°C

PF02, PF03, PFO5, PFO6, PFO7, PF10, PF11, PF12:

10<R<10Q2: £400ppm/°C
100<R<1000): +200ppm/°C
>100Q): +100ppm/°C

PFO1:

+5%, £2%:  +(2.0% +0.1Q)
+19%, + 0.5%: £(1.0% + 0.1Q0)
PFOA @ +(2.0% + 0.1Q))

> 1,000 MQ

UNI-ROYAL
5REE

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

Lo, MR AR 5
+(1.0% + 0.050))

+(1.0% + 0.050Q0)

Coverage must be over 95%.

+5%, £ 2%: +(1.0% + 0.050))
+1%, + 0.5%: £(0.5% + 0.050))
PFOA © +(1.0% + 0.050)

+5%, + 2%: +(3.0% + 0.1Q))
+1%, + 0.5%: £(0.5% + 0.1Q))
PFOA : +£(3.0% +0.1Q))

+5%, + 2%: +(3.0% + 0.1Q))
+19%, + 0.5%: (1% + 0.1Q0)
PFOA : £(3.0% + 0.10)

+5%, + 2%: +(3.0% + 0.1Q))
+19%, + 0.5%: +(1% + 0.1Q0)
PFOA © +(3.0% + 0.1Q))

Ordering Procedure (Example: PF02 1/16W 5% 2.2Q T/R-10000)
JTM75 3 (5%0: PFO2 1/16W 5% 2.2Q T/R-10000)

PFO0O2WGJO 2 2

T CE

\/ \/ \/ \/

Product Type ( F= @38 ): Wattage ( IH= ): Resistance Value (FE{&): Packing Qty.
Fill-in 4 digits with the Chip Fill-in 2 digits with the 5% (E-24 series) : (BEHE)
resistor type as follow ( IEPU{I1%K codes as follow ( BT the 1 digit is “0", the 2" & 3" digits are for the 4 =4,000pcs,
R REI& RS E ERPE LAY ) HIARSIE %K ): significant figures of the resistance and the 4" 5 =5,000pcs
01005=PFOA  0201=PF01 WH=1/32W indicate the numbers of zeros following C =10,000pcs
0402=PF02 0603=PF03 WM=1/20W 5% = 54 (E-24 R 5IPE(E ): E =15,000pcs
0805=PF05  1206=PF06 WG=1/16W B 1R 0, 5 2.3 (UEERRBENE BRI D =20,000pcs
1210=PFO7  1812=PF11 WA=1/10W F4UKRTE/LDO);
2010=PF10  2512=PF12 WB=1/8W 1% (E-96 series):

WAa=1/4W the 1° to 3" digits are for the significant figures of

W2=1/2W the resistance and the 4" indicate the numbers of

07.=3/4W zeros following

TW=1W

1% 7= da (E-96 R7IMEE ):

513 UMERRRENENE, F 4 UHERT

B0
\ \ \
Tolerance (A% ): Packing Type (E12£ 28 8Y): Special Feature (31 ):
F=+1% T=T/R(fFH /&%) E = Lead Free (standard)
J=+5% (T )

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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UNIROYAL
ERRE

Feature (}3§14%)

« Thin film NiCr Resistance element
SERR R MAT AN

« Very tight tolerance £0.05% ~

HIAZE +005% ~ +1%

SIEE

Extremely low TCR £5ppm~+50ppm

High-Precision Thin Film Chip Resistors - TC

ij“
(R}

(N7

SIS E%}HEE%H_ FEPHES-TCRY

Application (R FH)

- Automotive RZEEF

RANALPRM

www.royalohm.com

. Automatic equipment BELi&E = .- . 2 _"_-\'-_. é
+1% - Communication & telecom B{EARERIGE - _? .‘, ’ "" (‘~/’
Industrial TAVEBF o i .‘\;‘ o "'*‘ & e e
. Medical Equipment BEF728#4 A ) - " . ” ; S 3

TRARHYRRE R3] +5ppm~+50ppm
. Completed Lead-free T2 TR M@

Figures (B24X)

L
i CE—

Type 255!
TCO2
TCO3

TCO5

TC06

TCO07
TC10
TC12

Derating Curve (F&IhZ %)

Performance Specifications (14 8

TestItem
HIIE
Short-time
overload
FaRYiEd S fa
Insulation
resistance

5

Load life in
humidity
REFD

Load life
A FF

Humidity
(Steady State)
1BTEEHR
Terminal
bending
T
Solderability
et

Soldering heat
AR

38

1. High purity Alumina substrate (B4 B LB EIR)
2. Protective coating (fRIF/Z) = 1065§ac 70°C 15§°C
3. Resistance element (FBBH17T2) — % : : :
=8
bt o 6o
4. Termination (Inner) Ni / Cr [U 1 () £/ 8 /2] w T 40 ’
5. Termination (Between) Ni Barrier (U () $R/E] & é 20
6 Termination (Outer) Sn (B4 (51) B2 (FE8)] 5 ol ‘ ;
S 60 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature FF IR ) (C)
Size R~ L (mm) W (mm) H (mm) A (mm) B (mm)
0402 (1005) 1.00+0.10 0.50+0.05 0.35+0.05 0.2+0.1 0.25+0.10
0603 (1608) 1.60+0.10 0.80+0.10 045+0.10 0.3+0.2 0.30+0.20
0805 (2012) 2002015 125701 055010 03£0.2 040020
1206 (3216) 3102015 15501 055010 04£0.2 045020
1210 (3225) 3.10£0.10 2.60+0.20 0.55%0.10 04+0.2 0.45%0.20
2010 (5025) 5.00+0.10 2.50+0.20 0.55+0.10 0.5+0.25 0.50+0.20
2512 (6432) 6.35+0.10 3.20+0.20 0.55+0.10 0.5+0.25 0.50+0.20
Test Methods Evaluation Criteria
BRI FE HIEAT
2.5x Rated voltage or Max. Overload Voltage whichever is lower for 5 seconds, then check the resistance. AR<+0.5%
25 EIEREREAIAFRBE (BEMESE ), 1542508, AENEE
1. Chip Resistor : the measuring voltage shall be, measured with a direct voltage of (100£15)V or a voltage equal to the dielectric ~ >1,000MQ
withstanding voltage, and appiy for 1 min.
2.TH Resistor: the measuring voltage shall be equal to the dielectric withstanding voltage for resistor with an isolation voltage<500V or
(500+50)V DC, for resistors with an isolation voltage=500V.
1. bR ERRE L A TE < 100V, IR FBIEBRAE SRRV R ; B4MHE =100V, MIHEBEN 100+15VDC, 1 2#EEMEE,
2 $EFFERME | SMmE < s00v, REBEEABSMER BE ; LAME 500V MIHEBER 500+50VDC, 1 HHEENEE,
Resistance change after 1000 hours (1.5hours"ON", 0.5hours"OFF") at RCWV or Max.Working Voltage whichever less in a humidity AR<+0.5%
test chamber controlled at 40+2°C and 90~95% RH.
F54eB418] © 1000h (1.5h" 38 ", 0.5h" B ") 5 IREWRE © 4042°C ; ABITREE © 90~95% RH ; IXIFEE © BUE TERBEDL
RATIFRE (BEMRE )
Permanent Resistance change after 1000 hours operating at RCWV or Max.Working Voltage whichever less with duty cycle of 1.5 hours ~ AR<+0.2%
"ON", 0.5 hour"OFF"at 70+2°C ambient. >7KQ AR<+0.5%
FH42BYI8] 1 1000h (1.5h 38 7, 0.5h" B *) ; IRIBE @ 7042°C ; IRIEIE | FE TIFBERRALIEERE (BEME ).
Temporary resistance change after 240 hours exposure in a humidity test chamber controlled at 40+2°C and 90~95% RH. AR<+0.3%
7E 40+2°C #1 90~95% RH AERTIREZ AT, K 240h FIREZHKE,
(Applicable for CHIP Resisters i& FR & F FBFH) AR<+0.2%

Twist of Test Board:Y/X=3/90mm 60 seconds. SMIRARZERR : Y/X=3/90mm 60 #bo

The area covered with a new, smooth, clean, shiny and continuous surface free from concentrated pinholes. Temperature of solder:
245+3°C; Dwell time in solder: 2~3 seconds.

REVLE. A 5. BIF, BIFRE [ 245+3°C ; iRABTE @ 2~3 %),

(Applicable forTH Resisters i& FB i {4 E3 FH)
Permanent resister change when leads immersed to a point 2.0~2.5mm from the body in 260+5°C solder 10+1 seconds .

BIFRE 260+£5°C, RNAE | BARKSLIREL 20~25mm, LR NETE 10+1 7,

Coverage must
be over 95%.

AR<+0.2%



uniohm High-Precision Thin Film Chip Resistors - TC UNI-ROVAL
ﬂﬂ"d’w == rda T e g g‘é"%@
a—— A EER A A EEER-TCRT
. =
Electrical Data (B 5%}
) Max.Working Max.Overload . s varn Resistance Range PE{& 35
Type Power Rating Teorse:earg:ugre Voltage Voltage slt)aI:I:icnm:lrlltI;h o 9 TCR
XM ompEarec B BAIF | BANRAE ST . . . BERK
mi= > BE BE B +0.01% +0.1% +0.5%
/ 1000~2KQ 1000~2KQ +5PPM/°C
/ 500~12KQ 500~12KQ) +10PPM/°C
TC02 1/16W -55°C~+155°C 25V 50V 100V
/ 100~332K0) 100~332KQ +25PPM/°C
/ 100~332KQ 100~332KQ +50PPM/°C
/ 1000~4KO 1000~4KO +5PPM/°C
/ 100~50KQ 100~50KQ +10PPM/°C
TCo3 1/10W -55°C~+155°C 75V 150V 300V
4.70~332K 4.70~1TMQ 10~1TMQ +25PPM/°C
4.70~332K 470~TMQ 10~1MQ +50PPM/°C
/ 1000~15K0 1000~15KQ +5PPM/°C
/ 100~100KQ) 100~100KQ) +10PPM/°C
TC05 1/8W -55°C~+155°C 150V 300V 500V
4.70~511K 4.70~2MQ 10~2MQ +25PPM/°C
4.70~511K 4.70~2MQ 10~2MQ +50PPM/°C
/ 100Q~15KQ 100Q~15K0Q +5PPM/°C
/ 100~200KQ 100~200KQ +10PPM/°C
TC06 1/4W -55°C~+155°C 200V 400V 500V
470~1M 4.70~3MQ 10~3MQ +25PPM/°C
4.70~1TM 4.700~3MQ 10~3MQ +50PPM/°C
/ 1000~15K0 1000~15K0 +5PPM/°C
/ 100~200KQ 100~200KQ) +10PPM/°C
TCo7 1/3W -55°C~+155°C 200V 400V 500V
4.70~1TM 4.70~3MQ 10~3MQ +25PPM/°C
4.70~1TM 4.70~3MQ 10~3MQ +50PPM/°C
/ 1000~25K0) 1000~25K0) +5PPM/°C
1/3W
/ 500~200K0) 500~200KQ) +10PPM/°C
TC10 -55°C~+155°C 200V 400V 500V
470~1M 4.70~3MQ 10~3MQ +25PPM/°C
172W
4.70~1M 4.70~3MQ 10~3MQ +50PPM/°C
/ 1000~25K0 1000~25K0 +5PPM/°C
/ 500~200KQ) 500~200KQ) +10PPM/°C
TC12 3/4W -55°C~+155°C 200V 400V 500V
100~1M 4.70~3MQ 10~3MQ +25PPM/°C
100~TM 4.70~3MQ 10~3MQ +50PPM/°C

Ordering Procedure (Example:Thin Film TC06 1/3W 0.1% 25PPM 1KQ T/R-5000)
TTM 75 T (5140: SERETCO6 1/3W 0.1% 25PPM 1KQ T/R-5000)

T COG6 2 5 B

1 0 01

T 5 K

!

'

Product Type ( = 3R ):
Fill-in 4 digits with the Chip
resistor type as follow (iEP9{iL
BERRTmER):

TC02, TCO3, TCO5, TCO6, TCO7,
TC10,TC12

Temperature coefficient
CRERHE):

Fill-in 2 digits with the codes
as following
(ATFHIARE )
05=5PPM 10 =10PPM
15=15PPM 25 =25PPM
50 = 50PPM

\

o

Packing Type (1235 AY):
T=TR(%H/EH)

B = Bulk in Poly bag ( &%t / 883 )
C =Bulkin cassette (B3 / &%)

Packing Qty.
(BEHE):
4=4,000pcs,
5=5,000pcs

\/

Resistance Value (FE{&):
<1%(E-24 & E-96 series)
the 1st to 3rd digits are for the significant

Tolerance (A% ):
B=+0.1%
C=+0.25%
D=+0.5%
F=+1%

figures of the resistance and the 4th

indicate the numbers of zeros following.
<1% =& (E-24, E-96 Z5PRIE ):

13 UHERTIEENB M, £4

[ ET e =PI

C=10,000pcs
D=20,000pcs
E=15,000pcs

Special Feature ( 4F1E ):

B=1/32W C=1/16W  F=1/10W
G=1/8W H=1/6W  J=1/4W
K=1/3W  M=1/2W  N=3/4W

P=1W S=Special

Remark: Please refer to page 141 for ordering guide.

A TEIEEN P14 ;T

WA o
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unkrowa.  Metal foil Chip resistor - MS

[RUONZ®
IV
BEAR Bx&SALEERE - MSRT!

Feature (43F14)

Able to withstand high power ~ TEINE
Ultra Low sensing resistance B1E/E%N BB FE

Excellent frequency response /655 BYAMZE MR,

Excellent temperature coefficient characteristics L758YRE REUFIE - =

Application (XZF)

Mobile electronic equipment-Cellular phone, NB Tablet PC, GPS,DSC, HDD

TN ERIE, FARITEM. GPS. DSC. A IXEN 2R 2 1002 wc 135°C
DC-DC converter, Adapter, Battery pack and charger i é Eg ; ‘
BEomEEHes. iSioes. Rt TR Es 55wl
Switching power supply FFxE8J&R G § 22 : :
S 2604020 0 20 40 60 80 100 120 140 160 180

Voltage Regulation module EB[E JHZEE LR
Power management applications EEJREIEN FH

2
Y

Ambient temperature (A HERE) Q)

Figures (B21X)

E = Black Marking

S=White Marking 4 Protective covering ({R3F/E)

4 A Al - ~ A A | 3 Resistance material (FEHT/Z)
]lw y w
H H
! {1
g [ |—B—l [ 1. Alumina Substrate (S48E S L RER)
L ' L 2Terminal Cu/Ni/Sn (571 $%. S8 R)
o pe . 4|
Specification (1£5E)
Type Power Rating Dimension( R~ )(mm) Resistance Range T.C.R.
N4 kS PREEE BERN
- 70°C L w H A B +1% & 5% ppm/°C
0.65+0.15 5mQ ~9ImQ
1/2W 0.57+0.15 12mQ ~13mQ +150
MS05 2.00+£0.30 1.20+0.30 0.6+0.20 <10
0.42+0.15 10mQ, 15mQ ~ 30mQ
W 042+0.15 10mQ +50
0.86+0.25 7mQ +100
5mQ ~ 6mQ, 8mMQ +100
0.76£0.25
MS06 1w 3.10+0.20 1.60£0.30 0.70+0.20 <10 27mQ ~ 35mQ +50
10mQ ~ 25mQ +100
0.46£0.25
37mQ ~51mQ +50
1.45+0.30 6mQ
+50
1.25+0.30 4mQ, 7mQ
MS10 1.5W 5.00+0.20 2.50+£0.25 0.70+£0.20 <10 1004030 5mQ, 8mQ, 10mQ +50
S 11mO~25m0, 150m0) +30
0.65+0.30 30mQ~100mMQO +30
2.55+0.30 TmQ
1.00+0.20 <10 +50
1.75+0.30 2mQ
2.15+0.30 3mQ
Ms12 3W 6.35+0.20 3.20+£0.25 1.75+0.30 4mQ, 7mQ, 8mQ
0.70+£0.20 <10 1.35+0.30 5mQ 20
+
1.15+0.30 6mQ, 9mQO~15mQ
0.90+0.30 16mQO~100mMQ
2W 6.35+0.20 3.20+0.25 0.70+0.20 <10 0.90+0.30 10TmMQ~200mMQ

* Other sizes and resistor values can be customized on request. E ¥R FFRE B4R

40



uniohm

Metal foil Chip resistor - MS UNI-ROVAL

Ll
al e
www.uni-royal.cn

Performance Specifications (14 &E)
Short-time overload

Solderability

Low Temperature Storage
High Temperature Exposure
Soldering heat

Load life in humidity

Load life

FEBYiE)d St

AR

ERKE
BRKE
TR
REED

k=i

BxaBESE - MSRT

1% & 2%: £(1%+0.001 Q)
59%: +(2%+0.001 Q)

Coverage must be over 95%.
+(1%+0.001 Q)
+(1%-+0.001 Q)
+(0.5%+0.0050))

1% & 2%: £(1%-+0.001 Q)
5%: £(3%+0.001 Q)

1% & 2%: £(1%-+0.001 Q)
5%: £(3%+0.001 Q)

Ordering Procedure (Example: MS12 3W 1% 10mQ T/R-4000)
T2 (51%0: MS12 3W 1% 10mQ T/R-4000)

M S 1

2 3 W F 1

5REE

O O MT 4 E

l

l

l

l

Product Type ( F= @AY ):
Fill-in 4 digits with the Chip

resistor type as follow (1EPY{11%

AN e RE
MS05=0805 MS06=1206
MS10=2010 MS12=2512

Wattage ( IhE ):

Fill-in 2 digits with the
codes as follow ( A%
BR300 ):

W2=12W  1TW=1W
TA=15W  2W=2W
3W=3wW

Resistance Value (FB{&):

5% (E-24 series):
the 1% digit is“0’, the 2™ & 3" digits are for the
significant figures of the resistance and the 4"
indicate the numbers of zeros following;

5% 7= (E-24 Z5IFE(E ):
B 1R 0, F 2. 3IHFTEENE

Packing Qty.
(BEHE):
4=4000pcs
5=5000pcs

W, B4 URTENLDO
1%( E-24, E-96 series):
of the resistance and the 4" indicate the

numbers of zeros following.

Y | 1% 7= (E-24,E-96 Z5UEME ):

Tolerance (A E ):
F=+1% J=%+5%

KRB0

the 1% to 3" digits are for the significant figures

y

/

\

Special Feature ( $¥1iF ):
E=Black Marking 55
S=White Marking B 5

513 IR RENEMEL, F 4 0¥

Packing Type (G133 AY):
T=TR(4FH/ EH)

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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unikoyat  Metal Strip Chip Resistors - LR
SEEE  A%tkBE - LRAS)

Feature (}3§14%)

High power rating up to 3 watts EIHERB]K 3W
Low T.CR until £50PPM B{FERYRE R ¥ £50PPM
Low resistance values, from 0.5mQ to 15mQ BE{EE 0.5mQ~15mQ

low inductance EGEBE%

Tolerance: £1%, +2%, +5%

Derating Curve (FRINZEHHLK)

FERE 1%, 2%, £5%

RoHS complaint & KREE ROHS #1/E&

Figures (B24K)

-55°C 70°C 170°C
g 1007 b ;
2 g sop
g o 6of N
F O N
&5 208 ]
5 ol ‘ N
S 60 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature FF1E38 E)(°C)
Type Power Roatlng TCR Resistance Dimension(mm) R~F
yem at70°C PEM/ °C Range(mQ)
= MEE PR{ESEE L w T D
Standard /4
LRO6
1w +100 1~50 3.20+0.25 1.60+0.25 0.60£0.25 0.980+0.25
(1206)
253
LR12 4510 Depends on Depends on
(2512) 1w +100 6,6.5,7 6.35+0.25 3.184+0.25 value value
. e
0.5,075,1,1.5,2 EEﬁEfE/%E EE BE1E/;&/:E
11,12,13,14,15
High Power Rating 5 Ih =
LR10 +200 0.5
1.5W 5.08+0.25 2.54+0.25 0.60+0.25 1.66+0.63
(2010) +50 0.75~10
+150 235
+100 4510
20W +75 6,6.5,7
LR12 450 050751152 Depends on Depends on
(2512) 6.35+0.25 3.18+0.25 value value
+30 6578910 HFEERE — BERERE
2.5W +50 44556
+100 0.5,0.75
3W
+50 11523
Note: LR12 2W special TCR available case by case on basis. Standard Operating Temp -55°C~+170°C
AR LR122W 555k TCR AT LUSSIR e AR TIERE -55°C ~ +170°C
. gs . N
Performance Specifications (14 &E)
Short-time overload  4ZRFjE T fAfR  Black coating BEERE : £(0.5%+0.00050)
Resistance to Soldering heat [pEE) Black coating 2 &R/ : +£(0.5%-+0.00050)
Solderability alEM Coverage must be over 95%.

42

Thermal Shock

Load life

Homd Black coating BER/E : +(0.5%+0.00050)

EEH + (19%+0.00050)

E3$§45% Sn solder plated metal

&R Alloy plate
B4 Ni plating

B4R Cu plating

RIP2 Protecting coating

Color Efits,

Black
)

Black
)

Black
E3)

Black
E3)

Soldering
ez

IR reflow
B IE

Wave or IR reflow

RIZIRRERIT

IR reflow
Elpiye

Wave or IR reflow

IR SR EIRE



uniohm

Metal Strip Chip Resistors - LR UNIROYAL
www.um-i;}.’/c’r/\ A4LIREE - LREAT EREE

Ordering Procedure (Example:LR12 2W 1% 5mQ T/R-4000)

T = (151490: LR12 2W 1% 5mQ T/R-4000)

L R 1

2 2 W FS5 0O0NTA4E

l

l

l

l

Product Type ( F= @@ 8 ): Wattage ( IHZ ): Resistance Value (FE{E): Packing Qty.
Fill-in 4 digits with the Chip Fill-in 2 digits with the 5% (E-24 series): (BEHE):
resistor type as follow (EPO{ %K codes as follow ( BT the 17 digit is “0", the 2™ & 3“ digits are for the 1=1000pcs
KR RER ) HICRIIE — (I %h ): significant figures of the resistance and the 4" 2=2000pcs
LR06=1206 TW=1W  1A=15W indicate the numbers of zeros following; 3=3000pcs
LR10=2010 QW=2W  2A=25W 5% 7= 5 (E-24 R FIFE(E ): 4=4000pcs
LR12=2512 3W=3W £ 120, 2. IMUHKREENS 5=5000pcs

M, B AMURTEILDO

1%( E-24, E-96 series):
the 1% to 3" digits are for the significant figures

\

E = Lead Free (standard)

Special Feature ( 431 ):

of the resistance and the 4" indicate the (Tt )
numbers of zeros following.
1% 7= & (E-24,E-96 R5IPE(E ): v
Tolerance (A% ): %13 UMERTIBENB R, £ 4 UK Packing Type (13525 &Y):

F=%1% G = +2% J=£5%

Bz =PI

T=TR (4% / &)

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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unikoyat  Chip Resistors Shunt (RS)
BEHRIE i VWA

& i BB BEES (RS) ROYALOHM

www.royalohm.com

Feature (4314)
Electron beam welding structure, stable performance
FBFERIREE, 1 RERRTE

+ RoHS complaint
RI &R ROHS #1E

Very low resistance

TRAKERPEE
Application (RZFF) Derating Curve (F§IhEah4%)
Used in automobiles,fan,lighting
R FF7AZE XA BREA _ ssC 70°C 175°C
g 100p7 ; ‘
Current module electric welding machine,electric tool industry applications 2 w0 H ;\\\
FEMIRLR, FBIRH, FBERh T ATUsi A o oof N
There are two side and four end structures @ g ;g : Y J :
e P vl | N
-60 -40 20 0 20 40 60 80 100 120 140 160 180

Ambient temperature FFE58E)(°C)

Dimension (R ~) mm

Power Dimension( /<] )(mm) Resistance Range

;&Z%z ;ljli;; Rating FEEEE :51;2*&
IH= 70°C L w H A 1% BERY

RS12 2512 3w 6.30+0.20 3.10+0.30 0.50+0.10 1.20+0.20

RS21 3921 5W 10.00+0.20 5.10+0.40 0.50+0.10 2.20+0.20 02~1mQ +50 ppm/°C

RS31 5931 W 15.00+0.30 7.60+0.40 0.50+0.10 4.20+0.30

Power Dimension( R<F )(mm) Resistance

Type Size Rating Range T.CR.
KA M ;J(J)$C L w M R s T v N Bﬁgi’/lﬂoi BERK
RS26 4026 3W 1014020 6.6+0.5/-0.2  3.0£0.20 5.240.20 0.7£0.10 04+0.10 2.0£0.10 1.0£0.15 0.5mQ +100ppm/°C

k EA AR FIPRE RS FHR 2
> Special size offered.
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uniohm

Chip Resistors Shunt (RS)

el

www.uni-royal.cn

Performance Specifications (14 5E)

Short-time Overload  %Z B {a)3d fafar
Solderability a4

Rapid change of temperature 8 EERIRIT{L,
Low Temperature Storage EERE
High Temperature Exposure =RnE
Soldering heat it IR 4% 0
Load life in humidity BEESESD
Load life fEFdn

R S 1

Mk BB REES (

1% &2%: £(1%+0.0005 )
5%: £(2%+0.0005 Q)

Coverage must be over 95%.
+(1.0%+0.0005 Q)
+(1%-+0.0005 Q)

+(19%-+0.0005 Q)
+(1.0%-+0.00050))

1% &2%: +(1%+0.0005 Q)
5%: £(3%+0.0005 )

1% &2%: £(19%-+0.0005 Q)
5%: £(3%+0.0005 Q)

Ordering Procedure (Example: R$12 3W 1% 0.5mQ T/R-1000)
1T 752 (f51%0: RS12 3W 1% 0.5mQ T/R-1000)

2 3WF5 0O0PTT1E

RS)

l

l

l

l

Product Type ( F= @38 ).
Fill-in 4 digits with the Chip
resistor type as follow (HEPU{IER
R mER )
RS12,RS21,RS31, RS26

Wattage ( IhE ):

Fill-in 2 digits with the
codes as follow ( A%
RISIE (158 ):

W2=1/2W 1W=1W
1A=15W 2W =2W
3W=3w SW=5W
7TW=7W

Tolerance (A E ):

F=+1% G = +2% J=%5%

Resistance Value (FB{&):

5% (E-24 series):
the 1% digit is “0", the 2™ & 3" digits are for the
significant figures of the resistance and the 4"
indicate the numbers of zeros following;

5% = 54 (E-24 2 5PA{E ):
E1 R0, % 2. 3MUHFRREENS
W, B4 URTEBILDO

1%( E-24, E-96 series):
the 1° to 3" digits are for the significant figures
of the resistance and the 4" indicate the
numbers of zeros following.

1% =& (E-24, E-96 R5IPEME ):
B 13 UBERTBENBRE, £ 4 10
x®ra/lho

Packing Qty.
(BEHE):
1=1000pcs
2=2000pcs
3=3000pcs
4=4000pcs
5=5000pcs

\

UNI-ROYAL
5REE

Special Feature ( 4F1iF ):
E = Lead Free (standard)
(EHIRER)

\

Packing Type (1235 BY):
T=TR(RFHE /&%)
B = Bulk in Poly bag ( %t / 833% )

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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UNIROYAL
ERRE

Feature (}3§14%)

- Tolerance ¥&E3: +0.5%~+5%

Application automobile industry, comply with the relevant provisions of AEC-Q200.

Automotive Thick Film Chip Resistors - CQ

N A B IEES - CQRS

BTFALE, FFEARC-Q0MEX &,
Anti-sulfurized performance 28 HUER L IMERE 1H,S 3~5ppm, 50°C+2°C, 91%~93%RH, 1000H
Resistance range FR{ESEE: 10~10MQ,0 Q
Operating temperature range T{E/& RSB -55°C ~+155°C
Stable electrical capability, high reliability B3 14 BEFRTE, AT SR 14 =
Suit for reflow & wave soldering 1& & F [ AR R 14 1253

RoHS complaint ¥ & ELEEROHS AT/

Application (57 )

Intelligent home appliances %23 BESR BB/ &

]

High-end computer EBANZR I
Medical equpment EES71&&
Industrial equpment  TAK1& %

Outdoor electronic application FB—[J%&

Figures (B21X)
A
H
T
Dimension (R ~) mm
TYype L
€Qo1 (0201) 0604003
€Q02 (0402) 1.00£0.10
€QO3 (0603) 160+0.10
€QOs5 (0805) 200+0.15
€QO6 (1206) 31040.15
CQO07 (1210) 3.10+0.10
€Q10(2010) 500£0.10
Q12 (2512) 6.3520.10
Specification (M£8E)
Type Power Tolerance Resistance
A hE y Range
KA =
xn weg | PE mEsm
€Q01(0201)  1/20W
€QO2(0402)  1/16W
CQ03(0603) 1/10W +£05%
CQO5(0805)  1/8W +1% 00
€Q06(1206) 1/4W 2% 10Q~10MQ
CQo7(1210)  1/2W +5%
CQI0(2010)  3/4W
CQ12(2512) W

46

w
0.30+0.03
0.50+0.05

0.80+0.10

+0.15
125 -0.10
+0.15

155 010

2.60+0.20
2.50+0.20
3.20+0.20

Max Working = Max Overload

Voltage Voltage
BAIE | RAEHA

BE BE
25V 50V
50V 100V
75V 150V
150V 300V
200V 400V
200V 500V
200V 500V
200V 500V

H
0.23+0.03
0.35+0.05
0.45+0.10

0.55+0.10

0.55+0.10

0.55+0.10
0.55+0.10
0.55+0.10

Dielectric
With-standing
Voltage
H5THE

/
100V
300V
500V
500V
500V
500V
500V

www.royalohm.com

Derating Curve [RINZFEHHLE

-55°C

70°C 155°C

1007

801

60

40

20

EEEEE (%)
Percent rated load (%)

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

Ambient temperature (A8 E)(°C)

1. High purity Alumina substrate (B 4EE & X SBEMR)
2. Protective coating (fRP/2)
3. Resistance element (FB#17TEK)

4. Termination (Inner) Ni / Cr 5 E () $8/48E)
5. Termination (Between) Ni Barrier (3% () #2/2]
6. Termination (Outer) Sn [iRE (9N 5/ (TS H) ]

Resistance
Value of Jumper
ZERIB
FBFEPE(E
<50mQ
<50mQ
<50mQ
<50mQ
<50mQ
<50mQ
<50mQ
<50mQ

A
0.12+0.05
0.20+0.10
0.30+0.20

0.40+020

0.45+020
0.50+0.25
0.60+0.25
0.60+0.25

B
0.15+0.05
0.25+0.10
0.30+0.20

0.40+0.20

0.45+0.20
0.50+0.20
0.50+0.20
0.50+0.20

Rated Currentof = Max. Current of Operating
Jumper Temperature

Elyyist==Yiz| Range

RABR | IEREEE

Jumper
B LNl
FE B
0.5A 1A
1A 2A
1A 2A
2A 5A
2A 10A
2A 10A
2A 10A
2A 10A

-55~+155°C



uniohm

Automotive Thick Film Chip Resistors - CQ UNI-ROYAL

el

www.uni-royal.cn

Performance Specification (|4 8E

Test Item
RIS E

Temperature Coefficient
of Resistance

BERY

Pre- and Post-Stress
ElectricalTest (Short time
Overload)

KRR BT AT

Biased Humidity
RETE

Operational Life

TiE%&es

Resistance to Soldering
Heat
R

Solderability
ARl

Board Flex
i

Sulfuration test

BRI

Reference standard

SERE

MIL-STD-202 Method 304

AEC-Q200 TEST 1
IEC60115 4.13

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AEC-Q200 TEST 15
MIL-STD-202 Method 210

AEC-Q200 TEST 18
J-STD-002

AEC-Q200 TEST 21
AEC-Q200-005

RN A B IEES - CQRS

Test Methods
W75 %E

Measure between: -55°C ~+155°C
MTESBER: -55°C ~+155°C

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

25 BEE BESEAT AR BE (BEME ) 7548 5 e, AENEE,

1000 hours 85°C/85%RH. Note: Specified conditions:10% of operating power.
Measurement at 24+4 hours after test conclusion.

TERE 85°C, JEE 85% BIFMTME 1000 /\BY,

EECIBEEM TIEThERM 10%, RILERG 2404 /)\BIPET TR

1,000 hours at 125°C, applied de-rated (36%) power of continuous working
voltage, 1.5 hours on, 0.5 hour off.
125°C '~ 36% BYEMEINZ , 1.5 /)\BY ON, 0.5 /\BF OFF, 1000H.

Condition B No pre-heat of samples. Note: Single Wave Solder - Procedure 2 for
SMD and Procedure 1 for Leaded with solder within 1.5mm of device body.

FEORRIER 1 BHATIREE, IRNSRMAIRRY 1.5mm BYRE

SMD. Electrical test not required. Magnification 50 X.

Conditions:

1. Baking 4 hours@155°C dry heat, dipping @ 245+3°C for 5+0.5 second.
2. Steam aging 8 hours, dipping @ 260+3°C for 30+0.5 second.
REMETH  AHREBIM . AEE 50 1F .

MR

1. 155°C F 4H J& , 245°C 5205 #3243 .

2. 8H 3&J5/5 , 260£3°C 30£0.5 #3255 .

Bending 3mm(CQ01-CQ05)/2mm(CQ06-CQ12)for 60+5sec
Tl 3mm(CQO1-CQO5)/2mm(CQO6-CQ12) 4R4F 60+5 7

H,S 3~5PPM 50°C+2°C 91%~93% RH 1000H

Ordering Procedure (Example: CQ06 1/4W 5% 1.2 Q T/R-5000)
1T 753 (1%0: CQO6 1/4W 5% 1.2 Q T/R-5000)

CQO06é6 W4 JO0O1T 2JTS5E

Evaluation Criteria

HREAT

CQO1: 10<R<100): -100~+350ppm/°C

>10Q2: £200ppm/°C
CQ02-CQ12:

1Q<R<10Q2: £200ppm/°C

>10Q2: £100ppm/°C

+1%: £(1.0%+0.05Q))
+5%: +(2.0%+0.050))

+1%: £(1.0%+0.05Q0)
+5%: £(3.0%+0.05Q0)

+1%: £(1.0%+0.10Q))
+5%: £(3.0%+0.10Q)

+(1.0%+0.050))

Coverage must be over 95%.

+(1.0%+0.050)

+5%:
+1%:

(5.0%+0.05 Q)
(1.0%+0.05 Q)

*+
=+

!

' '

!

Product Type ( = 3R ):
Fill-in 4 digits with the Chip
resistor type as follow (1EPQ{i £k
RN NFIEMEGE A BEKR)
CQ02, CQO3, CQO5, CQo6, CQO7,
CQ10,CQ12

Wattage (Ih= ):

Fill-in 2 digits with the codes as
follow ( B FHIAREIE (1% ):
WG=1/16W WA =1/10W

(AE):
F=+1%
G=42%
J=+5%

Tolerance

Resistance Value ( fE{& ):

2%, 5%(E-24 series):

the 1% digit is "0, the 2™ & 3" digits are for the
significant figures of the resistance and the 4™
indicate the numbers of zeros following

2%, 5% 7= &R (E-24 RYIBEME ):
F1EZ0, $2 IMUHMERTREENE
ME, E A RTEL0);

<1%(E-96 series):

the 1 to 3" digits are for the significant
figures of the resistance and the 4™ indicate
the numbers of zeros following

<1% 7= (E-96 RFIMEE ):

3 IMFRRIEENERE, £ 4uE
ERRBILDO).

Packing Qty.
(BEHE)
4=4,000pcs
5=5,000pcs
C=10,000pcs

\

Special Feature (4F1iF):
E = Lead Free (standard)
(Tt )

\

Packing Type (G133 AY):
T=T/R(4R /&)

5REE

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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unkroya.  Automotive High Power Thick Film Chip Resistors - HQ

BEMREE . ___
SRRE ey

Feature (%)
Comply with the relevant provision of AEC-Q200
RFEAEC-QOME R FN
Suitable for reflow & wave soldering. JE & RIEIE S5 EIIE

Application car. BRT5%E

Figures (B2IX)

Specification (M£8E

Type
e

HQO02
HQO3
HQO5
HQO6
HQo7
HQ10

HQ12

Type
3]

HQO02
HQO3

HQO5

HQo6

HQo7
HQ10
HQ12

Max working

voltage

RATLFEE

50V

75V
150V
200V
200V
200V

250V

Size

R~

0402 (1005)
0603 (1608)

0805 (2012)

1206 (3216)

1210 (3225)
2010 (5025)
2512 (6432)

RE R B - HQRY

1. High purity Alumina substrate (S £ S L IEEIR)

2. Protective coating (fR3/2)
3. Resistance element (PEH17TER)

4. Termination (Inner) Ni / Cr U () /5B /E)

5. Termination (Between) Ni Barrier [S#E (7)) $2/2]

6. Termination (Outer) Sn [IRTE (M 35/ (F£58)]

Max Overload Dielectric Resistance
Voltage Withstanding Voltage ~ Value of Jumper
A AREE H 5 E SERIBEEFAFE(E
100V 100V
150V 300V
300V 500V
400V 500V < 50mQ
500V 500V
500V 500V
500V 500V
Power
IR L (mm) W (mm) H (mm)
(70°C)
1/10W 1.00+0.10 0.50+0.05 0.35£0.05
1/5W 1.60+0.10 0.80+0.10 0.45+0.10
13W 200£0.15 125100 055£0.10
1/2W 3.10+0.15 155 *OOJOS 0.55+0.10
3/4W 3.10+0.10 2.60+0.20 0.55+0.10
W 5.00+0.10 2.50+0.20 0.55+0.10
2W 6.35+0.10 3.20+0.20 0.55+0.10

*Special offers #5542 : HQ12 B:1.80+£0.25mm

48

www.royalohm.com

Derating Curve FRINZRhLL

FLEEEER (%)
Percent rated load (%)

Rated Current
Of Jumper
SIS FE
BE T
1A
1A
2A
2A
2A
2A

2A

A (mm)

0.20+0.10
0.30+0.20

0.40+0.20

0.45+0.20

0.50+0.25
0.60+0.25
0.60+0.25

-55°C

100

80+
60
40
20

70°C 155°C

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

Ambient temperature (M58 ) (°C)

Max. Overload
Current of Jumper
SERISEBEFE
BRI ARER

2A
2A
5A
10A
10A
10A

10A

B (mm)

0.25+0.10
0.30+0.20

0.40+0.20

0.45+0.20

0.50+0.20
0.50+0.20
0.50+0.20

Operating
Temperature
IEREER

-55~+155°C

Resistance Range
FR{ESERE
1%(E96), 5%(E24)

10~10M



uniohm Automotive High Power Thick Film Chip Resistors - HQ UNI-ROYAL

e i

Ay S— = V73 E ﬁé\" :% @
www.uni-royal.cn ;/:\:Eé&IEJIjJLI__KE-EH_EEIZH%% - HQ%ﬁU ¥

Performance Specification (|4 8E

Testltem Reference standard Test Methods Evaluation Criteria
HPRWME SENE I8 F A HIEITAE
Temperature Coefficient of MIL-STD-202 Method 304 Measure between: -55°C ~+155°C 1Q<R<10Q:+200ppm/°C
Resistance MESEE: -55°C ~+155°C 100<R<10MQ:+100ppm/°C
BERE
Pre- and Post-Stress  AEC-Q200 TEST 1 2.5x Rated voltage or Max. Overload Voltage whichever is lower for 5 seconds, then +19%: +£(1.0%+0.05Q)
ElectricalTest (Short time 1EC601154.13 check the resistance. +5%: +(2.0%+0.050))
Overload) 25 FEEE EEHRAT A BE (BUEMRE ), 5542 5 708, AENEE,
FEFE)E S fa
Biased Humidity AEC-Q200 TEST 7 1000 hours 85°C/85%RH. Note: Specified conditions:10% of operating power. +1%: £(1.0%+0.05Q0)
1REEE MIL-STD-202 Method 103 Measurement at 24+4 hours after test conclusion. +5%: +(3.0%+0.05Q)

TERE 85°C, JZE 85% BIZMF FAE 1000 /1Y,
AR IEESM  TIEINZEN 10%, RIERG 24+4 /N8I RFHI TR

Operational Life  AEC-Q200 TEST 8 1,000 hours at 125°C, applied de-rated (36%) power of continuous working +19%: £(1.0%+0.1Q)
T{E#8 MIL-STD-202 Method 108  voltage, 1.5 hours on, 0.5 hour off. +5%: +(3.0%+0.10)

125°C T~ 36% BYBMTETNZE , 1.5 7)\BY ON, 0.5 /)\BSF OFF, 1000H.

Resistance to Soldering AEC-Q200 TEST 15 Condition B No pre-heat of samples. Note: Single Wave Solder - Procedure 2 for SMD  +(1.0%+0.05Q))
Heat MIL-STD-202 Method 210 and Procedure 1 for Leaded with solder within 1.5mm of device body.
IR B, BMEAHTIM, TR 2 RIEIR - REWETHZER 2 51/~
2R 1 BHTIRE, R ANSEHAER 1.5mm BURE
Solderability AEC-Q200TEST 18 SMD. Electrical test not required. Magnification 50 X. Coverage must be over 95%.
AJIEM  J-STD-002 Conditions:

1. Baking 4 hours@155°C dry heat, dipping @ 245+3°C for 5+0.5 second.
2. Steam aging 8 hours, dipping @ 260+3°C for 30+0.5 second.
REMETH FREBNIA . MKER 50 15 .

PUIEESEEN

1.155°C F12 4H &, 245 °C 520.5 #i243 .

28H EI5[5 , 260+3°C 30+0.5 755295 .

Board Flex AEC-Q200TEST 21 Bending 3mm(HQ02-HQ05)/2mm(HQ06-HQ12)for 60+5sec +(1.0%+0.05Q))
Zp  AEC-Q200-005 SR 3mm(HQ02-HQO5)/2mm(HQ06-HQ12) 1REF 60+5 Fb
Sulfuration test +5%: +(5.0%+0.1 Q)

H,S 3~5PPM 50°C+2°C 91%~93% RH 1000H

+
Rzt +1%: +(1.0%+0.1 Q)

Ordering Procedure (Example: HQ06 1/4W 5% 1.2 Q T/R-5000)
T 75 = (51%0: HQO6 1/4W 5% 1.2 Q T/R-5000)

HQO 6 W4 J O1 2 J TS5 E

Product Type ( F= @38 ): Wattage ( IhE ): Tolerance Resistance Value ( fE{& ): Packing Qty.
Fill-in 4 digits with the Chip Fill-in 2 digits (DNE): 2%, 5%(E-24 series): (BEHE)
resistor type as follow (3EPY1iL with the codes as F=+1% the 1° digit is "0, the 2" & 3" digits are for the 4=4,000pcs
HFRR Y EFhG A Bz follow ( BB RFIMX G = +2% significant figures of the resistance and the 4 5=5,000pcs
B FRIE (I3 ): J o= 5% indicate the numbers of zeros following C=10,000pcs
HQO2, HQO3, HQOS, HQOS, WG = 1/16W 2%, 5% 7= & (E-24 RR5IPE(E ):
HQO7,HQ10, HQ12 WA = 1/10W %1 HE0, 2 IMUHEREENE v
W8 =1/8W R, B AMFRTEILN0); - p
W4 =1/4W <1%(E-96 series): Special Feature (R {LE):
W3 =1/3W the 1% to 3 digits are for the significant E= Lea(i Free (standard)
W2 =1/2W figures of the resistance and the 4™ indicate (EBtn R )
07 = 3/4W the numbers of zeros following
TW=1w <1% =& (E-96 R5IMEE ): \J
£ 13 IHRFRENERE, B 4 {1 Packing Type (BE2T)
KRB O). T=T/R (4R / &5%)

Remark: Please refer to page 141 for ordering quide.  3¥ : FEIFIF 0L P141 TUREA o
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unikoyar  Automotive Low Resistance Thick Film Chip resistor -CS m
EARE i

RNERREERE H BE-CSRS ROBLOHM

www.royalohm.com

Feature (4314) Figures (B21X)
« Ultra-low Value
HBIERE 1. High purity Alumina substrate (B4hE S (LB E1R)
o 2. Protective coating (fR3P/Z)
. Lox{v Temperature Coefficient 3. Resistance element (B7EE)
HRERL

-+ Suitable for reflow & wave soldering
EERIEIRRERIE

- Application: Power supply
AT ER

4. Termination (Inner) Ni/ Cr [B#TEI () 5/58 2]
5. Termination (Between) Ni Barrier (i (F) $2/2]
6. Termination (Outer) Sn (IR (9N 5B (FE1A)]

Derating Curve & Specification (FEINZE L N 14 BE)

Type Dielectirc Withstanding Voltage Operating Temperature
it HEME TERETEE
o -55°C 70°C 155°C
& 10077 3 3 CS02 100V -55°C~155°C
£ 7 sof ‘ :
£ wf | | €s03 300V -55°C~155°C
W oE 40p ; 3 CS05 500V -55°C~155°C
® £ of : :
g o : : \ CS06 500V -55°C~155°C
a
60 -40 20 0 20 40 60 80 109 120 140 160 180 €s07 500V 55°C~155°C
Ambient temperature (558 E)(°C)
cs10 500V -55°C~155°C
N 500V -55°C~155°C
Cs12 500V -55°C~155°C
. Power Rating Resistance Range
zg ;z; ES L(mm) W(mm) H(mm) A(mm) B(mm) FAEEE :ET’;:;%&
- 70°C 1% & 5% AR
0402 50mQ<R<100mMQ: +700 ppm/°C
+ + + + + ~
Cso02 (1005) 1/8W 1.00+0.10 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10 50mQO~1Q 100mO<R<10): £200 ppm/°C
10mQ=<R<15mQ: £1500ppm/°C
15mQ <R<20mQ: +£1000ppm/°C
0603 20mQ=R<30mQ: £800 ppm/°C

Cso03 (1608) 1/5W 1.60+0.10 0.80+0.10 045+0.10 0.30+0.20 0.30+0.20 10mQ~1Q 30mQ<R<33mQ): +600 ppm/°C
33mQ=R<50mQ: £400 ppm/°C

50mQ<R<0.1Q2: £300 ppm/°C

0.10<R<1Q: 200 ppm/°C

10mQ<R<15mQ: £800 ppm/°C

0805 015 15mQ<R<25mQ: +600 ppm/°C

CSo05 2012) 1/4W 2.00£0.15 125 010 0.55%0.10 0.40£0.20 0.40£0.20 10mQ~1Q 25mQ<R<50mQ: £400 ppm/°C
50mQO<R<0.2Q): £200 ppm/°C

0.20<R<1Q: £100 ppm/°C

10mQ<R<15mQ: £700ppm/°C

1206 4015 15mQO<R<30mQ: £400ppm/°C

CS06 (3216) 1/3W 3.1040.15 155 010 0.55+0.10 0.45+0.20 0.45+0.20 10mQ~1Q 30mQO<R<50mQ: +300ppm/°C
50mQ<R<0.1Q: £200ppm/°C

0.10<R<1Q2: £150ppm/°C

10mO<R<15m0): £500ppm/°C
1210 15mQO<R<20mQ): +400ppm/°C
+ + + + + mQ~
(7 12w 3.100.10 260020 055+0.10 0.50+0.25 050+0.20 10mQ~1Q 20mORE50mEY: £300ppM/C

50mQ<R<1Q: £100ppm/°C

10mQ<R<15mQ: £600ppm/°C
15mQO<R<20mQ: £500ppm/°C
2010 20mQ<R<30mQ: +£300ppm/°C
+ + + + + ~
cs10 (5025) 3/4W 5.00+0.10 2.50+0.20 0.55+0.10 0.60+0.25 0.50+0.20 10mO~10 30mO<R<50mO); +200ppm/“C
50mQ<R<0.1Q: £150ppm/°C

0.10<R<1Q: £100ppm/°C

10mQ<R<20mQ: £500ppm/°C
1812 20mQO<R<50mQ: £400ppm/°C
4.5040. .20+0. .55+0. .50+0. .80+0. ~
s (4532) 3/4W 50+0.20 3.20+0.20 0.55+0.20 0.50+0.20 0.80+0.30 10mO~10 50mO<R<0.10) +200ppm/°C

0.10<R<1Q2: £100ppm/°C

10mMQO<R<15mQ: £600ppm/°C

15mQO<R<20mQ: £400ppm/°C

2512 20mQ<R<30mQ: +300ppm/°C

Ccs12 (6432) W 6.35+0.10 320+0.20 0.55+0.10 0.60+0.25 0.80+0.30 10mQ~1Q 30mO<R<50m0): +200ppm/~C
50mQO<R<0.1Q2: £150ppm/°C

0.10<R<1Q: £100ppm/°C

50
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Performance Specifications (14 5E)

Test Item
T E

Pre- and Post-Stress
ElectricalTest (Short time
Overload)
FERFE)d S 7

Biased Humidity
RERE

Reference standard

BEE

AEC-Q200 TEST 1
IEC601154.13

AEC-Q200 TEST 7
MIL-STD-202 Method 103

ANERREER & BE-CSR S

Test Methods

W%

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

25 EFE RESRAD A BE (BEMRE ), 1542 5 1, AENEE.

1000 hours 85°C/85%RH. Note: Specified conditions:10% of operating power.
Measurement at 24+4 hours after test conclusion.

TERME 85°C, IR 85% IS TE 1000 /B,

AR IEEFM  TIETHER 10%, HIERE 24+4 /N #EITNEL,

Operational Life

Te5en

AEC-Q200 TEST 8
MIL-STD-202 Method 108

1,000 hours at 125°C, applied de-rated (36%) power of continuous working
voltage, 1.5 hours on, 0.5 hour off.

125°C T 36% BIEAEINER , 1.5 /)NBF ON, 0.5 7)NBF OFF, 1000H.

Resistance to Soldering AEC-Q200 TEST 15

1. Baking 4 hours@155°C dry heat, dipping @ 245+3°C for 5+0.5 second.

Heat MIL-STD-202 Method 210
TR
RIZF 1 #HTIREE, IRANSBEAER 1.5mm BFRE
Solderability AEC-Q200 TEST 18 SMD. Electrical test not required. Magnification 50 X.
A& J-STD-002 Conditions:
2. Steam aging 8 hours, dipping @ 260+3°C for 30+0.5 second.
FEMETTH  FRERIM . BAEE 50 1F .
MR
1. 155°C T 4H & , 245°C 5205 7172345 .
2. 8H #&35/5 , 260+3°C 30£0.5 #5245 .
Board Flex AEC-Q200 TEST 21 Bending 3mm(CS02-CS05)/2mm(CS06-CS12)for 60+5sec
Sl AEC-Q200-005 ISR 3mm(CS02-CS05)/2mm(CS06-CS12) 1R4F 60+5 71

*CS07 size in 0.75W 0.1~1Q 100PPM/°C could be provided specially (* CS07 0.75W 0.1~1Q 100PPM/°C BI4F R4 )

Ordering Procedure (Example: C512 1W 5% 22mQ T/R-4000)

T A (F140: CS12 1TW 5% 22mQ T/R-4000)

CS121 W J

0 2 2 L T A4

Condition B No pre-heat of samples. Note: Single Wave Solder - Procedure 2 for SMD
and Procedure 1 for Leaded with solder within 1.5mm of device body.

Automotive Low Resistance Thick Film Chip resistor -CS UNI-ROYAL

5REE

Evaluation Criteria

FIENR A

+1%:
+5%:

+1%:
+5%:

(1.09%-+0.050))

*i
+(2.0%+0.050))

(1.09%-+0.0502)
(3.0%-+0.0502)

+
+

+1%:
+5%:

(1.0%+0.10))

*i
+(3.0%+0.10))

+(1.0%+0.050))

Coverage must be over 95%.

+(1.0%+0.050))

l l

l

l

Product Type ( = @AY ): Wattage (IR ):
Fill-in 4 digits with the Chip Fill-in 2 digits with the
resistor type as follow ( HEPO{iL codes as follow ( FE T/
ERAF @B ): ABIE (1% ):
CS02, CS03, CS05, CS06, CS07, WA=1/10W  W8=1/8W
CS10,CS11,CS12 W4=1/4W  W5=1/5W
W3=1/3W  W2=1/2W
07 =3/4W 1TW=1W

\/

Tolerance
(RE):
F=+1%
J = £5%

Resistance Value (FE{E):

5% (E-24 series):
the 1% digit is “0’, the 2™ & 3" digits are for the
significant figures of the resistance and the 4"
indicate the numbers of zeros following;

5% 7= am (E-24 R5IFAE ):
B 1RO, F 2. 3HMFTEENG
M, B AURTBILNO;

1%( E-24, E-96 series):
the 1% to 3" digits are for the significant figures
of the resistance and the 4" indicate the
numbers of zeros following.

1% 7= (E-24, E-96 R FIMEE ):
13 UHERRIBENBWE, 26 4 UK
RTEILDO

y

4

Packing Qty.
(BEHE):
4=4,000pcs,
5=5,000pcs
C=10,000pcs
D=20,000pcs

\

Special Feature ( 451 ):
E = Lead Free (standard)
(TR )

Packing Type
(B
T=T/R

B = Bulkin Poly bag

C =Bulkin cassette

(4 / )
(B / 535
(B / &%)

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6




unkrowal  Anti-Sulfurized Automotive Thick Film Chip Resistors - NQ iA

ERRE

Feature (}§1%)
Exellent Anti-Sulfurized EFEAVHTER{L

AEC-Q200 qualifed ¥ & AEC-Q200 #8%

TS ER & BEES - NQARS!

=
»éjv—?m)\

Suitable for reflow & wave soldering J& &K IE 12 B AIE

RoHS complaint RF & KRB ROHS R/

Figures (B21X)

-
D
T

Specification (M£8E

52

Type
St
NQO1
NQo2
NQo3
NQo5
NQO6
NQo7
NQ10
NQ12

Type
S

NQo1
NQO2
NQO3

NQo5

NQo6

NQo7
NQ10
NQ12

Size

R+

0201 (0603)
0402 (1005)
0603 (1608)
0805 (2012)
1206 (3216)
1210 (3225)
2010 (5025)
2512 (6432)

Size

Rt

0201 (0603)
0402 (1005)
0603 (1608)

0805 (2012)

1206 (3216)

1210 (3225)
2010 (5025)
2512 (6432)

Top inner electrode (Ag Pd)
IEE R (RIE)

==

Boftom inner electrode (# I EEAR)

Max Working
Voltage

RATLF
25V

50V

75V

150V
200V
200V
200V
200V

IhE (70°C)

BE

Power

1/20W
1/16W
1/10W

1/8W

1/4W

12W
3/4W
1w

Max Overload
Voltage
BRI HEEE
50V
100V
150V
300V
400V
500V
500V
500V

L (mm)

0.60+0.03
1.00£0.10
1.60+0.10

2.00+0.15

3.10£0.15

3.10+0.10
5.00+0.10
6.35+0.10

Pesin silver (A5 R)

Dielectric
Withstanding
Voltage
HEMmE

/
100V
300V
500V
500V
500V
500V
500V

W (mm)

0.30+0.03
0.50+0.05
0.80+0.10

+0.15
125 -0.10

+0.15
155 -0.10

2.60+0.20
2.50+0.20
3.20+0.20

Resistance element (BEITTTER)
Protective coating (fRIF/Z)

Termination (Inner) Ni / Cr [B#TE (M) 58/48 2]
Termination (Between) Ni Barrier [l & (FF) $22]

Termination (Outer) Sn [BREI(IN £5/2 (FER)]

High purity Alumina substrate (S4B &L IR EIR)

Resistance

Value of Jumper

ERRISEFERE

<50mQ
<50mQ
<50mQ
<50mQ
<50mQ
<50mQ
<50mQ
<50mQ

H (mm)

0.23+0.03
0.35+0.05
0.45+0.10

0.55+0.10

0.55+0.10

0.55+0.10
0.55+0.10
0.55+0.10

S -1
o o,, ”O B
vy s Paxy wmy |
- g N e
e 8 5 ~

Derating Curve (BRINZEAHL)

L%
Percent rated load (%)

-55°C

1007
sof
60 7
40t
2w

Rated Current

of Jumper

ZRYEE

EERR

0.5A
1A
1A
2A
2A
2A
2A
2A

A (mm)

0.12+0.05
0.20+0.10
0.30+0.20

0.40+0.20

0.45+0.20

0.50£0.25
0.60+0.25
0.60£0.25

70°C 155°C

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

Ambient temperature (FFI5R ) (°C)

Max. Overload Current

of Jumper TS;:?r::S re
TREEE e
BRI HREER =

1A

2A

2A

5A

-55~+155°C

10A

10A

10A

10A

Resistance Range
B (mm) PR{ESEE
1%(E96), 5%(E24)
0.15+0.05
0.25+0.10
0.30+0.20
0.40+0.20
1Q~10M
0Q

0.45+0.20
0.50+0.20
0.50+0.20
0.50+0.20
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Performance Specification (|4 8E

Test Item
RBTE

Temperature
Coefficient of
Resistance

BER

Pre- and Post-Stress
ElectricalTest

(Short time Overload)
FERFad a1

Biased Humidity
RERE

Operational Life

Tfe5an

Resistance to
Soldering Heat
MR

Solderability
Bt

Board Flex
ek

Sulfuration test
B4

Reference standard

SEITE

MIL-STD-202 Method 304

AEC-Q200TEST 1
IEC60115 4.13

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AEC-Q200 TEST 15
MIL-STD-202 Method 210

AEC-Q200 TEST 18
J-STD-002

AEC-Q200 TEST 21
AEC-Q200-005

TS ER & RS - NQRS!

Test Methods
7%

Measure between: -55°C ~+155°C
MESERE: -55°C ~+155°C

2.5x Rated voltage or Max. Overload Voltage whichever is lower for 5 seconds, then

check the resistance.
2.5 {BEE BES&EAT ATEB/E (

VRS ), 548 5 B, AR A E,

1000 hours 85°C/85%RH. Note: Specified conditions:10% of operating power.
Measurement at 24+4 hours after test conclusion.
TERE 85°C, BE 85% MR FIRE 1000 /N6,

AR HEERM  TIEThERR 10%,

RILERIT 24+4 /NS AFHITMIR

1,000 hours at 125°C, applied de-rated (36%) power of continuous working

voltage, 1.5 hours on, 0.5 hour off.
125°C F 36% BUEUEINZE , 1.5 /)BT

ON, 0.5 /)\BY OFF, 1000H.

Condition B No pre-heat of samples. Note: Single Wave Solder - Procedure 2 for SMD

and Procedure 1 for Leaded with sold

er within 1.5mm of device body.

S0F B, FRTMTI. TR SRR - REWETHRIRS 2 317
QIR | ETIRIE, RABIAEN 1 5mm BIRE

SMD. Electrical test not required. Mag
Conditions:

nification 50 X.

1. Baking 4 hours@155°C dry heat, dipping @ 245+3°C for 5+0.5 second.
2. Steam aging 8 hours, dipping @ 260+3°C for 30+0.5 second.
REMETTH , AREETNE . HAEER 50 5.

ML FA

1. 155°C FIg 4H fF , 245°C 5+0.5 #2553 .
2. 8H %&35/5 , 260+£3°C 30+05 7245 .

Bending 3mm(NQO1-NQO5)/2mm(NQ06-NQ12)for 60+5sec
ISR 3mm(NQO1-NQO5)/2mm(NQO6-HQ12) 1R FF 60+5 F

Soaked in industrial oil with sulfur substance 3.5% contained 105°C +3°C 500h
TR HETRIER 3.5%, 105°C+3°C, 500H

Ordering Procedure (Example: NQ06 1/4W 5% 1.2 Q T/R-5000)
1T A= (f5140: NQO6 1/4W 5% 1.2 Q T/R-5000)

NQO6 W 4

J O1 2J T35

Evaluation Criteria

HIERRE

NQOT: 10<R<10Q: -100~+350ppm/°C
>1002: £200ppm/°C

NQ02-NQ12:
10Q<R<10Q2: £200ppm/°C
>10Q2: £100ppm/°C

+1%: £(1.0%+0.05Q))
+5%: £(2.0%+0.05Q))

+1%: £(1.0%+0.05Q0)
+5%: £(3.0%+0.05Q0)

+1%: £(1.0%+0.1Q)
+5%: £(3.0%+0.10Q)

+(1.0%+0.050))

Coverage must be over 95%.
BEE> 9%

+(1.0%+0.050)

AR<+(5%+0.050))

l

l

'

'

Product Type ( F= @388 ):
Fill-in 4 digits with the Chip
resistor type as follow ( IEPI{iI £k
R mER)

NQO1, NQ02, NQO3, NQOS5,

NQO6, NQ07, NQ10, NQ12

Wattage (IhE ):
Fill-in 2 digits with the codes as
follow ( B FHMCIBIE (%0 ):

WM=1/20W WG=1/16W
WA=1/10W W8=1/8W
WA4=1/4W W3=1/3W
W2=1/2W TW=1W
Tolerance
(RE):
F=+1%
J=1+5%

Resistance Value (FE{&):

5% (E-24 series) :
the 1% digit is"0", the 2™ & 3" digits are
for the significant figures of the resistance and
the 4" indicate the numbers of zeros following

5% 7= &h (E-24 R5IFRE ):
EUHMR0, F2 3UHFTMAE
BERNBME, #4URTHILNO);

1%( E-96 series):
the 1" to 3" digits are for the significant
figures of the resistance and the 4" indicate
the numbers of zeros following

1% 7= (E-96 R 5FE(E ):
5513 (IR BER AR, 84 (IR
B O0).

Packing Qty.
(BEHE)
4=4,000pcs
5=5,000pcs
C=10,000pcs
E=15,000pcs

\

Special Feature (41iF):
E = Lead Free (standard)
(Tt )

\/

5REE

Packing Type (G133 AY):
T=TB=Bulk /R( 4R / BT )

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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Feature (431%)

- Superior Anti-Sulfurized {AEEBIHTRRAY,
- Superior Anti-Surge Voltage performance 1AV IR 5/ BB R 4514

- Suitable for reflow & wave soldering i&

h Quality Anti-Sulfurized Automotive Thick Film Chip Resistors-NS m

=BT RE R BFEES - NSRT!

SERIERSRITIE

- Application automobile industry, comply with the relevant provisions of AEC-Q200, 100% power rating under +125°C

FBF5%E, 7FE AEC-Q00 FERERR, +125 58E R 1

Figures (B2IX)

Derating Curve (FRINZRphLE)

AHEEE %)

B ssc 70°C 125°C 155°C
% 123 ;\\Nsm \ ‘ ‘
E ; ' H I\]SOZJNSlZ
R ! ) :\ ‘
[STE : :
§ 20 ' 3 i
g ol N

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

Ambient termperature 158 E (°C)

Specification (M£8E)

54

Type
Eit)

NSO1
NS02
NS03
NS05
NS06
NSo07
NS10
NS12

Type
ESit)

NSO1
NS02
NS03

NS05

NS06

NSo07
NS10
NS12

Size

R

0201 (0603)
0402 (1005)
0603 (1608)
0805 (2012)
1206 (3216)
1210 (3225)
2010 (5025)
2512 (6432)

Power

IhE

1/20W
1/16W
1/10W

1/8W

1/4W

1/3W
3/4W
w

Max working

voltage Voltage
BATFERE SAIAFRE
25V 50V
50V 100V
75V 150V
150V 300V
200V 400V
200V 500V
200V 500V
200V 500V
L (mm)
0.60+0.03
1.00+0.10
1.60+0.10
2.00+0.15
3.10+0.15
3.10+0.10
5.00+0.10
6.35+0.10

Max Overload

* Special offered #F5!#2 44 : NS12 B:1.80£0.25mm

00% ThE={EF

Top inner electrode (Ag Pd)

IEmEFBR (GRIE)

Bottom inner electrode (B TEIEBR)

Dielectric
Withstanding
Voltage
#5ME

/
100V
300V
500V
500V
500V
500V
500V

W (mm)

0.30+0.03
0.50+0.05
0.80+0.10

125+0,15
7010

155 +0.15
7010

2.60+0.20
2.50+0.20
3.20+0.20

Pesin silver (I ER)
Termination (Inner) Ni/ Cr (56 () R/58/=]
Termination (Between) Ni Barrier (3 & (FF) $2/Z]
Termination (Outer) Sn [l E (9N 52 (FER)]

Resistance element (FEITTTER)
Protective coating ({RIF/E)

www.royalohm.com

High purity Alumina substrate (B2 A X SR ER)

Curve of Pulse Duration (BX)fRA%%)

NS02, NS03, NS05, NS06, NS07, NS10, NS12 one-pulse limiting power

S
M
=]
hiS
=
9]
S
&
Y
&
0.000‘001 000{;01 0.00‘01 0061 0.61 0‘1
Pulse time BAETE] (5)
. Rated Current Max. Overload .
Resistance Operating
Value of Jumper of Jumper Current of Jumper Temperature
SEEEERE oo g N A
BEERIR =P euantal:in =
<50mQ 0.5A 1A
<50mQ 1A 2A
<50mQ 1A 2A
<50mQ 2A 5A
-55~+155°C
<50mQ 2A 10A
<50mQ 2A 10A
<50mQ 2A 10A
<50mQ 2A 10A
Resistance Range
H (mm) A(mm) B (mm) FR(ESEE
1%(E96), 5%(E24)
0.23+0.03 0.12+0.05 0.15+0.05
0.35+0.05 0.20+0.10 0.25+0.10
045+0.10 0.30+0.20 0.30+0.20
0.55+0.10 0.40+0.20 0.40+0.20
10~10M
0Q
0.55+0.10 045+0.20 0.45+0.20
0.55+0.10 0.50+0.25 0.50+0.20
0.55+0.10 0.60+0.25 0.50+0.20
0.55+0.10 0.60+0.25 0.50+0.20



uniohm’)  High Quality Anti-Sulfurized Automotive Thick Film Chip Resistors-NS UNI-ROVAL

= REML S RS H BB FASR - NSRF

Performance Specification (|4 8E

Testltem Reference standard Test Methods
WRIE SZRE T E
Temperature Coefficient MIL-STD-202 Method 304  Measure between: -55°C ~+155°C
of Resistance MESEE: -55°C ~+155°C
RERY
Pre- and Post-Stress AEC-Q200 TEST 1 2.5x Rated voltage or Max. Overload Voltage whichever is lower for 5 seconds, then
ElectricalTest (Short 1EC601154.13 check the resistance.
time Overload) 25 EIMEREREAIAFEE (BEESE ) 54 5 D, AENEE,
FEFiE)E S fa
Biased Humidity AEC-Q200 TEST 7 1000 hours 85°C/85%RH. Note: Specified conditions:10% of operating power.

fREIEE  MIL-STD-202 Method 103 Measurement at 244 hours after test conclusion.
TERE 85°C, B 85% HIRMF FARE 1000 /\B,
AR IEESM  TIEIHEM 10%, RILERG 2424 /NI AR T

Operational Life  AEC-Q200 TEST 8 Condition D Steady State TA=125°C at rated power.Measurement at 24+4 hours after

TYEFHFs MIL-STD-202 Method 108  test conclusion.

4D, RERSTA=125°C, TEWE, KILERIF 24+4 /NFABITR,

Resistance to Soldering AEC-Q200 TEST 15 Condition B No pre-heat of samples. Note: Single Wave Solder - Procedure 2 for SMD +(1.0%+0.05Q)
Heat MIL-STD-202 Method 210  and Procedure 1 for Leaded with solder within 1.5mm of device body.
[EpsE3at 50 B, HRTHTIH, FE 2 RIEIR - REWETHZIER 2 51/~
RIER 1 TIRIE, SRS 1.5mm BORE
Solderability AEC-Q200TEST 18 SMD. Electrical test not required. Magnification 50 X. Coverage must be over 95%.
A2 J-STD-002 Conditions:

1. Baking 4 hours@155°C dry heat, dipping @ 245+3°C for 5+0.5 second.
2. Steam aging 8 hours, dipping @ 260+3°C for 30+0.5 second.
REMRTTH, AEERTNE . RAEER 0 5.

Mt A

iR .

1.155°C 0% 4H 5, 245°C 5+0.5 #

2.8H Z35J5 , 260+3°C 30+05 #0247 .
Board Flex AEC-Q200 TEST 21 Bending 3mm(NS01-NS05)/2mm(NS06-NS12)for 60+5sec
ISgh  AEC-Q200-005 SR 3mm(NSO1-NS05)/2mm(NS06-NS12) 174 60+5 F
Sulfuration test Soaked in industrial oil with sulfur substance 3.5% contained 105°C +3°C 500h
Bt TA A REFEERD 3.5%, 105°C+3°C, S00H

Ordering Procedure (Example: NS06 1/4W 5% 1.2 Q T/R-5000)

T A =X ({51%0: NS06 1/4W 5% 1.2 Q T/R-5000)

NSO0O6 W4 J 01 2

Evaluation Criteria

FITENR A

NSO1:

1Q<R<10Q): -100~+350ppm/°C

>10Q2: £200ppm/°C
NS02-NS12:

1Q<R<10Q2: £200ppm/°C

>10Q: £100ppm/°C

(1.0%+0.050))

%: +
%: £(2.0%+0.050))

(1.0%-+0.050)
(3.0%-+0.050)

*
*

(1.0%+0.10)
(3.0%+0.10)

+
+

1
5%:

+(1.0%+0.050)

AR<£(5%+0.05Q)

T 5 E

' !

!

!

Product Type ( = @¥EH! ): Wattage (IhE ):

Fill-in 4 digits with the Chip Fill-in 2 digits with the codes as

resistor type as follow (1EPQ{i £k follow ( FA RHIACRSIE %k ):

ForrrmER) WM=1/20W WG=1/16W

NS0T, NS02, NS03, NS05, NS06, WA=1/10W W8=1/8W

NS07, NS10, NS12 WA4=1/4W W3=1/3W
W2=1/2W 07 = 3/4W
TW=1W

Tolerance
(AE):

F=+1%
J o= £5%

Resistance Value (FE1H):

5% (E-24 series) :
the 15t digit is 0" the 2Nd & 31d digits are
for the significant figures of the resistance
and the 4t indicate the numbers of zeros
following

5% 7= fm (E-24 RTIEE ):
B 1HEO0, F2. 3UMFTEENE
E, B4 URTBILD0);

1%( E-96 series):
the 15t t0 37 digits are for the significant
figures of the resistance and the 4thindicate
the numbers of zeros following

1% 7= 54 (E-96 RFIMAE ):
13 UBERTIRENBRE, £ 4 13
=B O).

Packing Qty.
(BEHE)
4=4,000pcs
5=5,000pcs
C=10,000pcs
E=15,000pcs

\

Special Feature (4¥iF):
E = Lead Free (standard)
(EstmEm )

\/

Packing Type (E12£ 3¢ RY):
T=TR (4 / &)

5REE

Remark: Please refer to page 141 for ordering quide. 3% : NEIEI¥ I P141 TURBA -

55



untrovar  Anti-Sulfurized Thick Film Chip Resistor Array-Convex Terminal

ERRE

Feature (43F14)

- Anti-Sulfidation 3TA7 1k,

AIAlA

NIONY:

®

T L EIR S A HES BB 2R

- Suitable for reflow & wave soldering & &3 IE IR 5 B IE
- Application car, power @R TS BIR%E

Derating Curve (PEIhERERL)

RANALPRM

www.royalohm.com

-55°C 70°C 125°C 155°C
S 10077 ‘
% : ?\\zso‘ 48 ‘z\ ‘ :

28 ¥ N[

®g O ‘

2 dop .

E5 o \
£l N

ol
-60 -40 -20 0 20

Ambient termpt

Dimension (mm) & Conformation [R <~ (mm)545#4]

40 60 80 1001201

erature IEDRE (°O)

401

60 180

Type 2£8¢ 2502 4502 4503
Size R<t 04022 04024 06034
1.0:0.1 054005 0.80+0.10
yﬁ{ 0.35+0.1
Ly = =
Dimension i N ERs Jozs0i o ; I§ w0 g Iﬁ
s 3 g - Z £
(mm) - X — N —
17T T Toazsn 02005 0.45:0.10 050:0.15 0.50:0.10
. 0.33:0.1 20:0.10 3.20:0.20
4 3 8 7 6 5 LI
Equivalent Circuit i i
Diagram R2 R4
L EBRE
1 1 2 3 4
R1=R2 R1=R2-R3-R4 R1=R2-R3-R4
Characteristics (431%)
Max. . . :
Power Working Max. Overload Resistance Dielectric Operating Resistance Value = Rated Current of TCR
Type Ratin Voltage Voltage Range Withstanding  Tolerance Temperature of Jumper Jumper :E'F;?;{:%ﬂ(
2 U ek BAERE LSS Voltage NE oo BRSEE O TRESE oo
- R%E BE ’ 4 5ME s & R
2502 100~1MQ 100 +200
~ +1%, +
4502 1/16W 50V 100V 100~TMO 100 +50/O -55°C~+155°C <50mQ 1A 200
=270 >100:+200
4503 10 ~1MQ 300 10004400

56
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Anti-Sulfurized Thick Film Chip Resistor Array - Convex Terminal
TR ZRR & F HFS B A

UNI-ROYAL
5REE

Performance Specification (|4 8E

Test Item
RLWE

Temperature Coefficient
of Resistance

BERHY

Pre- and Post-Stress
ElectricalTest
(Short time Overload)

ERRRa

Biased Humidity
RERE

Operational Life

Tfesen

Resistance to Soldering
Heat
TIRHER

Solderability
iEl:

Board Flex
T

Sulfuration test

WAL

Reference standard

BEE

MIL-STD-202 Method 304

AEC-Q200 TEST 1
IEC601154.13

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AEC-Q200TEST 15
MIL-STD-202 Method 210

AEC-Q200 TEST 18
J-STD-002

AEC-Q200 TEST 21
AEC-Q200-005

Test Methods
HIRF %

Measure between -55°C ~+155°C
MESBEL: -55° C ~+155°C

Evaluation Criteria

HIEIRAE
10 < R < 100:£200ppm/°C

(1.0%+0.05Q)
(2.0%+0.05Q)

2.5x Rated voltage or Max. Overload Voltage whichever is lower for 5 +1%:
seconds, then check the resistance. +5%:
2.5 FFEBENGEAT A BE (BERE ), 7542 5 Wi, AENEE.

+
+

1000 hours 85°C/85%RH. Note: Specified conditions:10% of +1%:
operating power.Measurement at 24*4 hours after test conclusion. +5%:
TERE 85°C, R 85% MIEM FIE 1000 /N\eY, FE (1EEEM  TIE=

B9 10%, RIOLERAG 244 /NERFHITIE,

Condition D Steady State TA=125°C at rated power.Measurementat24+4  £1%:

hours after test conclusion. £5%:
%M D, RIEWS TA=125°C, BNEIE, KIERG 2414 /NPT,

(1.0%+0.05Q))

+
£(3.0%+0.05Q)

(1.0%+0.1Q)

+
£(3.0%+0.1Q)

Condition B No pre-heat of samples. Note: Single Wave Solder - Procedure  =£(1.0%+0.05Q)
2 for SMD and Procedure 1 for Leaded with solder within 1.5mm of device

body.
IZIERF 1 SHTIREE, IRASEARER Lomm BRE

For both Leaded & SMD. Electrical test not required.Magnification 50 X.
Conditions:Leaded: Method A @ 235°C, category 3.SMD:

a) Method B, 4 hrs @ 155°C dry heat @ 235°C

b) Method B @ 215°C category 3.

¢) Method D category 3 @ 260°C.

BT 3IMMRmEMLETH, FREBML . HAEEH 50 &
MRS . 51 G  757E A@235°C, 231 3

RENLETTH

a) 553% B4 /BT @155°CF# @235°C .

b) 757% B@215°CZ51 3.

¢) 757% D 231 3@260°C .

Coverage must be over 95%.

60 sec minimum holding time. £(1.0%+0.05Q)

Z=/b2mm, 60 FHAYSZIERT(E)

Soaked in industrial oil with sulfur substance 3.5% contained 105°C +3°C 500h

! \ AR<+(5%+0.050)
T FHETRRER G 3.5%, 105°C+3, 500H <+(5%+0.050)

10Q<R < 10MQ:+100ppm/°C

Ordering Procedure (Example: 2502 1/16W +5%1.2K T/R-10000)
T 7538 (f5%0: 2502 1/16W +5%1.2K T/R-10000)

2 S02 WGJO122TCE

l

l

l

l

Product Type ( FZ @R ):
Fill-in 4 digits with the Chip

resistor type as follow ( PO

BT mER)
2502, 4502, 4503

Wattage (=R ):

Fill-in 2 digits with the
codes as follow ( FA %
RSB (UER ):
WG=1/16W

Tolerance
(RNE):
F=+1%
J o= £5%

Resistance Value (FE{&):

5% (E-24 series) :
the 1% digit is “0" the 2" & 3 digits are for the
significant figures of the resistance and the 4"
indicate the numbers of zeros following

5% 7= fm (E-24 RTIFEE ):
B HEO0, £ 2. 3HMFREENS
E, B4 uURTBILD0);

1%( E-96 series):
the 1" to 3" digits are for the significant
figures of the resistance and the 4" indicate
the numbers of zeros following

1% 7= ¢h (E-96 ZFIPE(E ):
-3 UMERTIRENBRE, £ 4 13
=B,

Packing Qty.
(BEHE)
4=4,000pcs

5=5,000pcs

C=10,000pcs
D=20,000pcs
E=15,000pcs v

Special Feature (431iF):
E = Lead Free (standard)
v (TEShtnEmR)

Packing Type (f13E ¢ BY):

T=T/R (4 / &)

B=Bulk in Poly bag (Bt / £54%)
C=Bulkin cassette (B{# / &%)

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6




untroa.  Chip Resistor Array
gr Fr HES BB R AR

ERRE

Feature (43F14)

ij“ .
(R}

(ON

High density, more than 1 resistors in one small case ;2 EE# 5, % NEBFEE—PERNMLE EH
Improvement of placement efficiency 2Bt XK=

Tape/Reel packaging is suitable for automatic placement machine R &2EE & B L1258

Superior solderability {55 £

Application: Master board, CD & DVD Rom, Hard Disk, RAM
N FF CO.DVD FER . RTF. FiRE

Equivalent Circuit Diagram (ZFX§ EB E& [E])

2D02/2D03/2C02/2F01 4D02/4D03/4DP3/4C02/4C03/4F01
4 3 8 7 6
r= _———— - r= - - - -
I I I I
: R1 R2 : : R | [r2 | [R3 R4:
I I I I
| M ———— — | | M —_—— —_—— —_—— —_—
1 1
R1=R2 R1=R2=R3=R4

Dimensions in mm (JNR <)

Convex Terminal type TEB1R

2D02/2D03

4D02/4D03/4DP3

=
=
=
|
L]}

=

[
o
s
(L]}

16P8

3 =
P

WO |

RANALPRM

www.royalohm.com

T —

Derating Curve (F£IhZEh4%)

16P8
S -55°C 70°C 125°C 155°C
16 15 14 13 12 11 10 9 = 100( [ L
= 'g %0 ' AN 2D02/4D02 |
r - - - - - - A ' H 2D03/4D03
| | S ° : H \ 2002/4C02/4C03
| | i E 60 ' 2F01/4F01 \ j j
| I %—j’ g 4op : N
IRT] R2[ R3[ R4 RS[ Re[ R7[ RE[ | T 20p : : :
LI Rt I W R TN
T2 3 4 5 6 7 g_“; 60 -40 20 0 20 40 60 80 100 120 140 160 180
R1=R2=R3=R4=R5=R6=R7=R8 Ambient temperature (If 152 E)(°C)
Concave Terminal MTE1R Flat Terminal (B 1R
2C02 4C02/4C03 2F01 4F01
(e ==t

o

*The 16P8 series of Anti-sulfuration products are available in particular.

*16P8 RFIFTER L AT AR 4R

Type 58!

L w T
2D02 0402%2 1.00+£0.10 1.00+0.10 0.35+0.10
4D02 0402*4 2.00+0.10 1.00£0.10 0.45+0.10
2D03 0603*2 1.60+0.15 1.60+0.15 0.50+0.10

4D03/4DP3 0603*4 3.20+0.20 1.60£0.20 0.50+0.10
16P8 4.00£0.20 1.60£0.15 045+0.10

2C02 0402*2 1.00+0.10 1.00+£0.10 0.35+0.10
4C02 0402*4 2.00+0.10 1.00+0.10 045+0.10
4C03 0603*4 3.20+£0.20 1.60£0.20 0.60£0.10
2F01 0201*2 0.80%0.10 0.60+0.10 0.35+0.10
4F01 0201*4 1.40+0.10 0.60+0.10 0.35+0.10

58

Dimensions R~} (mm)

Al
0.33+0.10
0.40+0.05
0.60+0.15
0.65+0.15
0.45+0.05

/

/

/
0.30+0.10
0.20£0.10

A2
/
0.30+0.05
/
0.50£0.15
0.30+0.05
/

~ ~ ~ ~

E==niuut
B P G
0.15%0.05 0.65%0.05 0.25+0.10
0.20£0.15 0.50£0.05 0.30£0.15
030+0.10 080+0.05 025+0.10
030£0.15 080+0.10 030£0.15
030£0.15 050+0.05 040£0.15
0.15£0.10 / 0.30£0.10
0154010 / 030£0.10
030020 / 040£0.10
01540.10 050+0.05 0154010
015+0.10 040+0.05 0154010
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Chip Resistor Array UNI-ROYAL
5 FHES1 B 28 sHE®

Ratings (F1%)
Max Working ~ Max Overload Dielectric Resistance . Resistance Value Rated Current
Rated power . R Temperature Operating
Type (ThE=) Voltage Voltage Withstanding Range Coefficient Temperature of Jumper of Jumper
xR 70°C BAIfF  ®|AEHKF  Volage BEBE  oelypomec Tirmmey TUESE  SRSEES
BE BE L5 E £5%, £1% T = PEfE EER
2D02 1/16W 50V 100V 100V 100~1MQ +200
4D02 1/16W 50V 100V 100V 10Q~TMQ +200
2D03 1/16W 50V 100V 100V 100~1TMQ +200
>1000:£200
4D03 1/16W 50V 100V 300V 10~1MQ 1004400
>100:+200
4DP3 1/10W 50V 100V 300V 10~1MQ <100:4400 559C~4155°C <50mO 1A
>100:+200
16P8 1/16W 50V 100V 300V 10~TMQ <100-4400
2C02 1/16W 50V 100V 100V 10Q~TMQ +200
4C02 1/16W 50V 100V 100V 100~1MQ +200
>100:£200
4C03 1/10W 50V 100V 300V 10~1MQ 1004400
2F01 1/20W 12.5V 25V / 10Q~1MQ +200
-55°C~+125°C <50mQ 1A
4F01 1/20W 12.5V 25V / 10Q~1MQ +200

Performance Specification (14 8E

+(2.0%+0.10))

Short-ti load %EAYiE]E fa
ort-time overloa FERY R 51 2F01: 19%: £1%+0.05Q), 5%: £2%+0.05Q
Insulation Resistance a5 Ha[H >1000MQ
No evidence of flashover mechanical damage, arcing or insulation break down.
Dielectric withstanding voltage 424 [& — e
guotage  BEME  Fie GIRAMNRIERS
Terminal bending U FISHh + (1.0%++0.050))
Soldering heat ISR AR/R <+ (1.0%+0.050)
Solderability aEM Coverage must be over 95%.
5 AR/R < + (1.0%+0.050))
Rapid ch ft t P ET
apid change of temperature BEREZM ;. 0/ 1050640050, 5%19%+0050
N +(3.0%+0.10Q))
Load life in humidity  REEHSH
oadlifeinhumidity SRR o) o0 20010.10, 5% 3094010
N +(3.0%+0.1Q)
Loadlife  faEi&Ed (B.0% )

2F071: 19%: +2%-+0.10), 5%: 3.0%+0.1Q

Ordering Procedure (Example: 2F01 1/20W +5% 10K T/R-10000)
T A (F1%0: 2F01 1/20W +5% 10K T/R-10000)

2 FoO1 WMJ OT1T1O03TACE

l

l

'

'

Product Type ( =@ E! ):
Fill-in 4 digits with the Chip
resistor type as follow ( IEPU{iL
BRI mER)
2F01,4F01, 2D02, 2D03, 4D03,
4D02, 4DP3, 2C02, 4C02, 4C03,
16P8

Wattage (Ih ):

Fill-in 2 digits with the
codes as follow ( A5
ARASIE (IR ):
WM=1/20W
WG=1/16W

WA=1/10W

Tolerance
(RE):
F=+1%
J = 15%

Resistance Value (FE{&):

5% (E-24 series) :
the 17 digit is “0" the 2" & 3 digits are for the
significant figures of the resistance and the 4"
indicate the numbers of zeros following

5% = @h (E-24 R FIMEE ):
B 1HEO0, 2. 3MFRIEENE
R, B A URRE/0);

1%( E-96 series):
the 1% to 3" digits are for the significant
figures of the resistance and the 4" indicate
the numbers of zeros following

1% 7= 5 (E-24, E-96 ZFIFA(E ):
-3 UBERTIRENBRE, £ 4 13
&=RBJLD0).

Packing Qty.
(BEH¥E)
4=4,000pcs

5=5,000pcs

C=10,000pcs
D=20,000pcs
E=15,000pcs

\/

Special Feature (31iF):
E = Lead Free (standard)
v|  (EdES)

Packing Type (E1 3£ AY):
T=T/R (4R'5 / &F)

B=Bulk in Poly bag (B / £33E)
C=Bulk in cassette (Bt / &%)

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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Thick Film Chip Resistor Network

UNI-ROYAL
BRFE  EpEg R g pEs
Feature (434%)

High density, more than 1 resistors in one small case R EEEEE, 2 EBRE—

Improvement of placement efficiency 2Bt E S

Tape/Reel packaging is suitable for automatic placement machine £ &:251E

Superior solderability /S5 1%

0.4+0.1 03020

o =
Lol

[=3
o
o
H
=
Py

r
()
-‘—1,601'0.15—-(

Dimension (R <F) (mm)
10P8, 10S8, 1078, 10E9
0.5%0.05 {.35+0.05
! i
i |
Q.64+0.05
32+0.2

Equivalent Circuit Diagram (ZF 3% B & &)

PR

S5 Batllas

8R06, 8506
0.940.2 0.8:0.2
— =l o 510 2 0.450.2
“r
= )—
"
%
I
=] g
—
6450 ;.2?:0.1 0.5540.1

www.royalohm.com

ééég éééé éézéaémé

R1=R2=R3=R4=R5=R6=R7=R8=R9

1 2 3 4 5
R1=R2=R3=R4=R5=R6=R7=R8
8R06 / 10P8 (P Type)

Characteristics (1F14)
Rated Power at 70°C

Max. Working Voltage
Max. Overload Voltage
Dielectric withstanding Voltage

Operating temperature
Resistance Range

Resistance Value of Jumper

Rated Current of Jumper

Performance Specification (4 &E
Temperature Coefficient
Short-time overload

Insulation resistance
Dielectric withstanding voltage

Terminal bending
Soldering heat
Solderability

Load life in humidity
Load life

=

ZRR

R1=R2=R3=R4=R5=R6=R7=R8

8506/1058 (S Type)

IhE

RATEEE
RS AFEE
B E
IERE
FRESERE

ZRISEAEE
FR 48 EB PR AR E FR R

BERM
KBRS P
45508
AT
7
TR
ARt
BEED
e

« Please refer to page 12 for the information of Ordering Procedure (Part No.)

TBAN, BEEE 2 (HS)

60

R1=R2=R3=R4=R5=R6=R7=R8
10T8 (T Type)

10P8,1058,10T8,10E9

1/32W [1/16W sprcial provide ( BI433142 1t )]

25V
50V
50V
-55°C~+155°C

100Q~TMQ

<50mQ
0.5A

+200PPM/°C
+(2.0% +0.050))
>1,000MQ

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

TEHE, WA AR5
+(1.0% +0.050)

AR/R < +(1.0% +0.050))

Coverage must be over 95%.
+(3.0% +0.10Q))

+(3.0% +0.10Q)

10E9 (E Type)

8R06, 8506
1/16W

50V

100V

100V
55°C~+155°C

+19% :30Q~1TMQ
+5% :10Q~1TMQ

/
/



uniokum Packing of Surface Mount Resistors UNI-ROVAL

m eed

REMER AR sHEE

Dimension of Paper Taping (4% < <1)(mm)

i —eD .
oo slery S
! ! = - T |
o[ttt it A
e[ [a] T 6

0603 CQO3 0805 CQO5 1206 CQO6 1210 CQ10 2010 CQO7 0508 0612 1020 HQO3 HQO5 HQO6 HQO7 HQ10 HPO3 HPO5 HPO6 HPO7 HP10
HV03 HV05 HV06 HV07 HV10 NMO03 NMO0S NM06 NS03 NSO5 NS06 NSO7 NS10 AS03 AS05 AS06 ASO7 AS10 PS03 PS5 PS06 PSO7 PS10
(CS03 CS05 CS06 CS07 CS10 TCO3 TCO5 TCO6 TCO7 TC10 TROS TRO6 2F0T 4F01 2D03 4D03 4C03 10P8 1058 10T8 10E9 16P8

01005 0201 CQOT 2F01 4F01 PFOA NSO1 0402 AS02 CQ02 HP02 HQ02 NMO02
TC02 PFO2 PSO2 CS02 NSO2 2C02 4C02 4D02 2D02 2502 4502

Type ( 27! ) A%0.2 | Bx0.2 C£0.05 @D’ Ex01 F£0.05 Gx0.1 W0.2 T£0.1
01005, PFOA 0.24+005 045:005 2.0 15 175 35 40 80 040
0201, CQO1, ESOT, PFO1, NSO1, NQO1 040+005 070£005 2.0 15 175 35 40 80 042
0402, CQO2, AS02, €502, NQO2, ES02, HP02, HQO2, PF02, LT02, NM02, TC02, PS02 ~ 065+0.1 12401 20 15 175 35 40 80 042005
0603, CQO3, AS03, PS03, NQO3, ES03, HP03, HQO3, HVO03, PF03, LT03, NM03, NSO03,
110 1.90 20 15 175 35 40 80 067
TC03, TRO3
0805, CQO5, AS05, NQOS5, CS05, ES05, HPO5, HV05, HQO5, PFO5, LT05, LE0S, MSO05,
165 240 20 15 175 35 40 80 08
NM05, NS05, PS05, TC05, TROS, WR08
1206, CQO6, AS06, NQO6, CS06, ES06, HPO6, HQO6, HVO6, PFO6, LROG, LT06, LE06,
200 3.60 20 15 175 35 40 80 08
MS06, NS06, NMO6, PS06, TC06, TR06, WR12
1210, CQ07, AS07, NQO7, HQO7, HPO7, CS07, ES07, HV07, PF07, PS07, AS07, TCO7,NSO7  2.80 350 20 15 175 35 40 80 075
2D02, 2€02, 2502 120 120 20 15 175 35 40 80 045
4D02, 4€02, 4502 120 220 20 15 175 35 40 80 070
2F01 0.79 10 20 15 175 35 40 80 05
4F01 09 17 20 15 175 35 40 80 05
2D03 190 1.90 20 15 175 35 40 80 083
4D03, 4C03, 4503 2,00 360 20 15 175 35 40 80 083
10P8, 1058, 10T8, 10E9 200 3.60 20 15 175 35 40 80 085
16P8 1.80 430 20 15 175 55 40 120 075
s}
A Y e —,%“:/" —i o o __;.E
. . . T A I_." T ! /- s . o .L] = »L' . .({_ Fw
Dimension of Embossed Taping (28 &+ R ~1)(mm) HolEle 9 Y ey <k d
T A T6 eb
Type (23 ) A:02 Bx0.2 Cx0.05 @D @D%%  Ex01 Fx0.05 Gx0.1 W02 Tx0.1
2010, AS10, CQ10, NQ10, HQ10, HP10, CS10, HV10, NS10, MS10, LR10,
29 56 20 15 15 175 55 40 12 10
PS10, PF10, TC10, WR20,
1812, CS11, HP11, WR18 35 48 20 15 15 175 55 40 12 10
2512, CQ12, AS12, €512, NQ12, HP12, HQ12, HV12, PF11, PF12, MS12,
35 6.7 20 15 15 175 55 40 12 10
LR12, NM12, PS12, TC12, RS12, WR25
8R06, 8506 34 66 20 15 15 175 55 40 12 10
P10 290 56 20 15 15 175 55 40 12 135
SP12 3.50 67 20 15 15 175 55 40 12 135
P17 450 74 20 15 - 75 75 40 16 135
P20 540 115 20 15 - 175 115 40 24 135
P27 720 119 20 15 - 175 115 40 24 135
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Dimension of Reel (&4~ ~1)(mm)

Qty./Reel Tape Width

Type J Tape Rt = 3 e W1
ype () PeRT  mmier awE
01005, PFOA Paper 4 20,000pcs 8mm 10
0201, CQO1, 2F01, 4F01, ESO1, NQO1, NSO1, PFO1 Paper 45t 15,000pcs 8mm 10
0402, CQ02, CS02, ESO01, ES02, HP02, HQO02, LFO1, LT02, NM02, NQ02, NS02
, ” ” , , ” , , ’ , , ” e
PF02, PS02, TC02 Paper 4K 10,000pcs 8mm 10
0603, CQ03, AS03, CS03, ES03, HP03, HQ03, HV03, LT03, NM03, NS03, NQ03, Paper 4L 5 0000Cs 8mm 10
PFO03, PS03, TCO3 per s O
0805, CQ05, AS05, CS05, ES05, HPO5, HQO5, HVO5, LT05, MS05, NM05, NQO5, Paper 4L 5 0000Cs 8mm 10
NS05, PFOS5, PS05, TCO5, TROS, WR08 pert P
1206, CQ06, AS06, CS06, ES06, HP06, HQO6, HV06, LT06, MS06, LR06, NMO6, Paper 4t 5 0000Cs 8mm 10
NQO6, PF06, PS06, TC06, TR06, WR12, pers P
1210, CQ07, AS07, CS07, NQO7, ES07, HPO7, HQO7, HV07, PF07, PS07, AS07, TCO7 Paper 45 5,000pcs 8mm 10
2010, CQ10, AS10, CS10, HP10, HQ10, HV10, PF10, MS10, LR10, NQ10, PS10, Paper 4 4000pcs 12mm 138
WR20
WR18, 1812, CS11, HP11, TC10, PF11 Embossed #BfSH  4,000pcs 12mm 138

2512, CQ12, AS12,CS12, HP12, HQ12, HV12, MS12, NM12, NQ12, PF12, PS12, Embossed BBISHS  4,000pcs 12mm 138

TC12, WR25

2D02, 2€02, 2502 Paper 45 10,000pcs 8mm 10
4D02, 402, 4502 Paper 45 10,000pcs 8mm 10
2D03, 4D03, 4C03, 4503 Paper 455 5,000pcs 8mm 10
10P8, 1058, 10T8, 10E9 Paper 4§ 5,000pcs 8mm 10
16P8 Paper 455 4,000pcs 12mm 13.8

8R06, 8506 Embossed 2B 4,000pcs 12mm 138

LR12, RS12 Embs;;ee? fggﬁ ! 2000pcs  12mm 138

SP10, SP12 Embossed ¥BH 2,000pcs 12mm 135

SP17 Embossed ¥Bf/  2,000pcs 16mm 175

SP20, SP27 Embossed ¥Bf  1,000pcs 24mm 255

*Remark: 15,000 pcs/reel package could be offered for 0402 size. (3% : 0402 BJ#R{Ht 15,000 R A% )

Dimension of Bulk Cassette (B2 &R ~T) (mm) X

36(H)x12(W)x110(L)

Bulk Cassette packing available on a case to case basis ( BIZEBJ453IiR 1 )
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uniohm

Carbon Film Fixed Resistors

el

www.uni-royal.cn

Feature ($§1%)
High quailty performance /= fh/5
Great economy LAY <

Flame Retardant available BTHEHARMHAME REE
Automatically insertable & FH B st

Dimension(R~1) mm

Specification(14&E)

Power Dimension ( R~ )(mm)
= e Rating
Bs KE The

70°C D L d +0.05

Ordinary Products( &7~ & )

CFROWS CFR-12 1/8W 1.9+0.3 33+03
CFROS4 CFR-25-S 1/4W-S 1.9+0.3 3303
CFROW4 CFR-25 1/4W 22403 6.5+1.0
CFROW2 CFR-50 1/2W 3.0+06 9.5+1.0
CFRO1S CFR-100-S TW-S 45206 11.5£1.0
CFROTW CFR-100 1w 5.0+0.6 15.5+1.0
CFRO2S CFR-200-S 2W-S 5.0+0.6 15.5+1.0
CFRO2W CFR-200 2W 6.0+£0.6 17.5£1.0
CFRO3S CFR-300-S 3W-S 6.0+£0.6 17.5£1.0
High Power Products( S IhZEr= & )

CPROW2 CPR-50 1/2W 2.2+0.5 6.5+1.0
CPROTW CPR-100 1w 3.5+0.5 9.5+1.0
CPRO2W CPR-200 2W 4.5%0.5 11.0£1.0

- Standard E-24 series values in +59% +10% & +20% tolerance
TR E-24 RIIAZET £5%. £10% & £20%

045
045
0.54
0.54
0.70
0.70
0.70
0.75
0.75

0.54
0.54
0.70

H+3

28
28
28
28
25
28
28
28
28

28
28
25

PT

52
52
52
52
52
64
64
64
64

52
52
52

J

S

PxARFE R

Derating Curve (PFEINZRAHLE)

AEEEE %)

Percent rated load (%)

MAX.
Working
Voltage
=AIE
BIE

200V
200V
250V
350V
500V
500V
500V
500V
500V

300V
500V
500V

-55°C
1007

70°C

155°C

sop

60
40

204

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

Ambient temperature FF R ) (°C)

MAX.
Overlaod
Voltage
A A
BE

400V
400V
500V
700V
1000V
1000V
1000V
1000V
1000V

500V
700V
1000V

« Standard: Beige color, CFRTWS, CFR2WS, CFR3WS with light brown color, High Power Products with Grey-green
TE & R E BIER, CFRIWS, CFR2WS, CFRIWS S8 RIS MR , SR SR EEBER

« Forany special inquiry such as too Low or too High ohmic values is availabie on a case to case basis

RHER, 885 BRREL AR HE

Dielectric
Withstanding
Voltage
4 E

400V
400V
500V
700V
1000V
1000V
1000V
1000V
1000V

700V
1000V
1000V

Resistance
Range
FEESEE

10~1MQ

1Q~1TMQ
10~10MQ
10~10MQ
10~10MQ
10~10MQ
10~10MQ
10~10MQ
10~10MQ

30~10MQ
30~10MQ
30~10MQ

UNI-ROYAL
5REE

Tolerance

nE

+2%
+5%
+10%

+2%
+5%
+10%
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UNL-ROYAL Carbon F

ilm Fixed Resistors

B R EH ﬁﬂ%%ﬁﬂ%ﬁ

Performance Specification (4 &)
Temperature coefficient

Pl

Short-time Overload

Dielectric withstanding voltage

Terminal strength
Soldering heat
Solderability

Resistance to solvent

Rapid change of temperature ;2

Load life in humidity

Load life

Ordering Procedure (Example: CFR

<10
110~99KQ:
T00KQ~TMQ:
1.TMQ~10MQ:

+300PPM/°C;
+450PPM/°C
0~-700PPM/°C;
0~-1500PPM/°C;

BERK

CFR Products (CFR = &2)

N, © AR/R < £(1%+0.05 Q)
§ A -
B IEDL A ey CPR Products (CPR F=fa) <

. AR/R < £(0.75%+0.05 Q)

With no evidence of flashover,mechanical damage,arcing or insulation breakdown

REWE (g IR RAVRERS )
Ui ¥ 58 E No evidence of mechanical damage (5 R] TUATLIRIR (5 )
SR AR/R < +(1%+0.05 Q) with no evidence of mechanical damage ( &) LA H)
AR Coverage must be over 95%.
[inpesl No deterioration of protective coating and markings ( 212, &iEB5E%)
R AR/R < +(1%+0.05 Q)

with no evidence of mechanical damage ( 78] IATLIRR)

CFR Ordinary Products (CFR ZifB=aa ) AR/R +3%for < 100kQ +5% for =100kQ)

Bif
Wi
At
b

High Power Products ( ELHZE= Gk ):AR/R +(3%+0.050)

CFR Ordinary Products ( i@~ ):

b=y
bl
a
=

High Power Products ( ELOZE= G ):AR/R £(3%+0.050)

1/4WS 5% 10Q T/B-5000)

T A (F1490: CFR1/4WS 5% 10Q T/B-5000)

CFRDO

S4 J 01

AR/R £2%for < 56kQ) ,+3%for >56k0)
CFR Flame retardant type (CFR A= 52 ): AR/R +5%for << 100kQ) ,+10%for >100kQ)

CFR Flame retardant type(CFR R#AME ): AR/R +5%for < 100kQ) ,+10%for =100kQ)

www.royalohm.com

O 0 AS50

Product Type (7= fa 2 8Y):
CFR=Carbon Film Fixed Resistors
(AR [E E FBPEER)

CPR=Carbon Film Power Resistors

(BIEFRELESR)

Wattage (ZhR): Resistance Value (FE{E):

W8=1/8W 2%, 5%, 10% (E-24 series):
W4/=1/4W the 1" digit is 0", the 2" & 3" digits
W2=1/2W are for the significant figures of the

TW=1W resistance and the 4" indicate the

2W=2W numbers of zeros following;
S4=1/4WS 2%, 5%, 10% =54 (E-24 R5PE(E ):
1S=1W-S F1AIRZ0 % 2. 3URKAEE
25=2WS BB, 5 4 IR BL 0.
3S=3W-S

<1% (E-96 series):
the 1% to 3" digits are for the
significant figures of the resistance

Packing Qty.
(BEHE):
1=1,000pcs
2=2,000pcs
3=3,000pcs
4=4,000pcs
5=5,000pcs
A=500pcs
B=2,500pcs
0=Bulk/Box
(B 2%)

64

v v and the 4" indicate the numbers of
Special Feature ($F1F): Tolerance (RN ZE): zeros following.
0 = Standard (#A & ) G =+2% <1% 7= (E-96 RIMA(E ):
F=Flame Retardant ( FE#A%Y ) J o =£5% % 1~3 IRREERNB R, 6
| =Non-Inductive ( FEREY ) K =+10% 4 uRTB LN 0.
\/
Packing Type( E13E 255 ):

A=Tape/Box (4R / &%)
T=Tape/Reel (4R / HE)
B=Bulk/Box ( #i%E / &%)
P=Tape/Box of PT-26 product
i (PT26 7250) /&%

\

0=NIL( 7 )
P=Panasert type
1=Avisert type 1
2=Avisert type 2
3=Avisert type 3
8=PT-58mm

9=PT-64mm

A=PT-83mm
C=PT-73mm
D=PT-7Tmm

Additional Information( ¥ ):

7=Lead wire(H)38mm




!
2l el
www.uni-royal.cn

Precision Metal Film Fixed Resistors

Feature (4314)

. ElA standard color. EIAMT/E GRS

« Flame Retardant type available PR AEARIA]

2

- Low noise & voltage coefficient IS 1E, FBIEZR &)

- Low temperature coefficient range 73 22 2415

«+ Multiple epoxy coating on vacuum-deposited metal film provideds superior moisture protection
BTk EREARZ RN ENAE, kMR
« Nichrome resistive element provides stable performance in various environments

RETEERIRAERIMEEEMRE

Dimension(R <) mm

le

%

Specification(4&E)

Part No
s
MFOW8
MF0S4
MF004
MFOW4
MF0S2
MFOW2
MF006
MF01S
MFO1W
MF02S
MF02W
MF03S
MFO3W

Part No
BS

MFOW8
MF0S4
MF004

MFOW4
MFO0S2
MF006

MFOW2
MFO01S

MFO1W
MF02S
MFo2W
MFO03S
MFO3W

Power

Type
4]

MF-12

Rating
IHE 70°C

1/8W

MF-25-S 1/4W-S

MF-40-SS 0.

4W-SS

MF-25 1/4W
MF-50-S 1/2W-S
MF-50 1/2W
MF-60-S 0.6W-S

MF-100-S
MF-100

TW-S
1w

MF-200-S 2W-S

MF-200

2W

MF-300-S 3W-S

MF-300

Type
st

MFOW8
MFO0S4
MF004

MF-25
MF-50-S
MF-60-S

MF-50
MF-100-S

MF-100
MF-200-S
MF-200
MF-300-S
MF-300

3w

D

1.9+0.3
1.9+0.3
1.9£0.5
2203
2.2+05
3.0+06
2.2+05
3.0+06
4.5+0.6
4.5+06
5.0+0.6
5.0+0.6
6.0+0.6

Tolerance
NE
+1%
+2%
+5%
+1%
+2%
+5%
+1%
+2%
+5%
+1%

+2%

+5%

Dimension ( R~ )(mm)

L

3.3+03
33+03
33+03
6.5+1.0
6.5+1.0
9.5£1.0
6.5£1.0
9.5+1.0
11510
11.5£1.0
15.5%1.0
15.5£1.0
17510

d +0.05

045
045
045
0.54
0.54
0.54
0.54
0.54
0.70
0.70
0.70
0.70
0.75

H+3

28
28
28
28
28

Standard Order 1T 54

Resistance Range

MAEEE
100~1MQ
100~1MQ
10~1MQ
100~1MQ
10~1MQ
10~1MQ
100~1MQ
100~1TMQ
10~1MQ
51.10~1MQ
51.10~1MQ

10~1TMQ

PT

52
52
52
52
52
52
52
52
52
52
64
64
64

TCR
BERK

+50
+100
+200
+50
+100
+200
+50
+100
+200
+50
+100

AEELEE %)

UNI-ROYAL
" EARE
NESnA] [ ] T RS AR
B % BIRE E B EE
S ek
Derating Curve (BRINZEAHL)
_ 55C 70°C 155°C
2100 B '
2 sop : :
o i ' '
ERdr ; :
£ aop I 3
g 20p 3 :
3 ol ‘ :
S 60 40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (FF R ) (°C)
. Dielectric
MAX. Working MAX. Overlaod X X
Withstanding
Voltage Voltage Voltage
AT £ =& euiil £
mATIEBE RAIAFBE IS THE
200V 400V 400V
200V 400V 400V
250V 500V 500V
250V 500V 250V
350V 700V 700V
250V 500V 500V
350V 700V 700V
500V 1000V 1000V
500V 1000V 1000V
500V 1000V 1000V
500V 1000V 1000V
500V 1000V 1000V
Special Order $5#kiT M
Tolerance Resistance Range TCR
NE FEETEE mER
+0.25% 51.10~200KQ +15
+0.5% 51.10~511KQ +25
+0.5% 51.10~511KQ +50
+0.1% 100~1MQ +15
+0.25% 100~1MQ +25
+0.5% 100~1MQ +50
+0.1% 1000~330KQ +15
+0.25% 51.10~511KQ +25
+0.5% 100~1MQ +50
+0.1% 100Q~330KQ +15
+0.25% 51.10~511KQ +25
+0.5% 51.10~1MQ +50

+200

65



UNI-ROYAL

Precision Metal Film Fixed Resistors

BRFE s EREET RS

Performance Specification(|4 BE)

Short-time Overload
Dielectric withstanding voltage

Pulse Overload

Terminal strength

Soldering heat

Solderability

Resistance to solvent

Rapid change of temperature SR EEHIRIE (L
Load life in humidity

Load life

BEME

oA S gy
U FIRE
IR
AR
[ppesl

BESS
k=%t

No evidence of mechanical damage

(TR AR )

Coverage must be over 95%.

=

No deterioration of protective coating and markings ( 218, &35E%)

Ordering Procedure (Example: MF 1/8W 1% 47.5KQ T/R-5000)
T2 (51%0: MF 1/8W 1% 47.5KQ T/R-5000)

M FOWZB8FF 475 2T5 0

www.royalohm.com

FERENSE T AR/R < +£(0.5%+0.05 Q) with no evidence of mechanical damage ( =] AT %)

With no evidence of flashover, mechanical damage,arcing or insulation breakdown

(&% - C AT B A )

AR/R <+ (1%+0.05)with no evidence of mechanical damage ( 78] DR %)

AR/R < £(1%+0.05 Q) with no evidence of mechanical damage ( 755 LA LRA5A)

AR/R < +(1%+0.05 Q) with no evidence of mechanical damage ( 7] LR %)

Normal type( ZiBEY ):AR/R < +1.5% & Flame retardant type( BEMAME ): AR/R < +5%

Normal type( ZiB8Y ):AR/R < +1.5% & Flame retardant type( BEMAME ): AR/R < +5%

l

Special Feature (4F1iF):
0=Standard( A7)

F=Flame retardant ( fE#A%Y)
I=Non-Inductive ( ToR&HY)
C=Flammable type (BI#AM)

\

l

Product Type (7= @ &)
MF=Precision Metal Film Fixed Resistors
(R /EEE EBES)

Tolerance PPM Packing Type( G2 2287 ):
(NE): requirement: A=Tape/Box (4Rt / &%)
B=+0.1% B=15PPM T=Tape/Reel (4g*5 / B )
C=%0.25% C=25PPM B=Bulk/Box (% / =%E)
D=+0.5% F=50PPM P=Tape/Box of PT-26 product
F=+1% G=100PPM @i (PT26 72@) / &%
G=12% J=200PPM
J=£5%
\/
\ Resistance Value (FE{&):
Wattage (ZhK): 2%, 5%, 10% (E-24 series):

W8=1/8W S4=1/4WS
W4=1/4W 04=0.4W-SS
S2=1/2WS W2=1/2W
06=0.6W-S 15=1W-S
TW=1W 25=2W-S
2W=2W 3S=3W-S
3W=3W

the 1" digit is 0" the 2" & 3" digits are for the
significant figures of the resistance and the 4"
indicate the numbers of zeros following;

2%, 5%, 10% 7= (E-24 ZFIE(E ):
F 120 % 2. 3MURTIEENERE, F
4 IRTAEILNO.

<1% (E-96 series):
the 1° to 3" digits are for the significant figures of
the resistance and the 4" indicate the numbers of
zeros following.

<1% 7= & (E-96 ZFIA{E ):
%6 1~3 (IRRPEENB R, £ 4 URTE/L

™o

Packing Qty.
(BEHE):
1=1,000pcs
2=2,000pcs
3=3,000pcs
4=4,000pcs
5=5,000pcs
A=500pcs
B=2,500pcs
0=Bulk/Box
(B &%)

\

Additional Information( 3% ):
O=NIL( #7/Edm )
P=Panasert type
1=Avisert type 1
2=Avisert type 2
3=Avisert type 3
8=PT-58mm
9=PT-64mm

7=Lead wire(H)38mm
A=PT-83mm
C=PT-73mm
D=PT-71mm

New/Old Part.no Contrast (F7|B ¥l S 31 E8)

New Part.no # S

Old Partno IH¥IS

New Part.no 15

66

MFOWSFF****A%Q MFROWSF***A*0 MFOTSFF***#A%Q
MFOSAFF***xpxQ MFROS4F***A%0 MFOTWFF****A%Q
MFOO4FF****A%Q MFROO4F****A%0 MFO2SFF****A%0
MFOWAFF*#%4A%Q MFROWAF***AX0 MFO2WFF*#*4p%Q
MFOS2FF***A%Q MFROS2F***A%Q MFO3SFF****A%Q
MFOW2FF****A%Q MFROW2F***A%0 MFO3WFF***4A%Q
MFOOGFF****A%Q MFROOGF****A*0

Old Part.no IB#IS
MFROTSF****A*Q
MFROTWF****A*Q
MFRO2SF****A*Q
MFRO2WF****A*Q
MFRO3SF****A*Q
MFRO3WF****A*Q



uniohm Power Metal Fixed Resistors

UNI-ROYAL
al el 27 F e e o BEREE
www.uni-royal.cn Ij] LI__Z E:JE}E HE ZE EEI BH%E
Feature (41%)
High power in small body size {FF3/NIhES
Excellent flame Retardant coating LR A IAMERE \“
High stablity even in bad environment &% IR FEIFIZTE TIE —= B
Match the safety requirement J# @ Z&AREZ K
Dimension(R~1) mm Derating Curve (PEIhZEpHLE)
. -55°C 70°C 155°C
S op ; :
od S B s
e R
" U T "o # e aop
5 20p
5 ol :
= -60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature FF1E38 EE)(°C)
Power Dimension ( R<F )(mm) MAX.Working MAX.Overlaod Dielectric Resistance
PartNo Type Rating Voltage Voltage Withstanding Ranae
He e e BAIf  BAERE  Voltage i
70°C D L d +0.05 H+3 PT BE BE Y8 45T R
PMRO1S PMR-100-S 1WS 22405 6.5£1.0 0.54 28 52 500V 600V 350V 100~10MQ
PMR02S PMR-200-S 2WS 40+0.6 11.0£1.0 0.70 25 52 500V 600V 350V 3.90~680KQ
PMRO03S PMR-300-S 3WS 5.0+0.6 155+1.0 0.75 28 64 750V 800V 350V 120~180KQ

Performance Specification([£#E)

TWS: £200PPM/°C (+ 2%); £250PPM/°C (£5%)
Temperature coefficient RER 2WS: £350PPM/°C (3.90~100K0)); £400PPM/°C (101KQ~680K()
3WS: £350PPM/°C (120~100K(); £400PPM/°C (10TKQ~180K()

Short-time Overload 4GRTEIE fafsi  AR/R < +(29%+0.05 Q), with no evidence of mechanical damage ( & ] TLALIRIR %)
Terminal strength I FIRFE with no evidence of mechanical damage ( 75 B] TR 5)
Solderingheat  if1RiEH AR/R < +(19+0.05 Q), with no evidence of mechanical damage ( & 8] TLALIFR1E)
Solderability AR Coverage must be over 95%.
Rapid change of temperature SEEERIEIS(L  AR/R<£(2%+0.05Q) with no evidence of mechanical damage ( Z&=] WATLIRIRA)

TWS: AR/R < £(5%+0.05 Q)
Load lifein humidity ~ ZEZHd 2WS&3WS: <100KQ: AR/R < £(5%+0.05 Q)
>100KQ: AR/R < +(10%-+0.05 Q)

TWS: AR/R < £(5%+0.05 Q)
Loadlife  faFiHdn 2WS&3WS: <100KQ: AR/R < +(5%+0.05 Q)
>100KQ: AR/R < #(10%+0.05 Q)

B Resistor insulation is self-extinguishing within 10 seconds after externally applied flame is removed

NIGEFFE 1070, BIEBEER, TRIRAE

Flame retardant
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unieon.  Power Metal Fixed Resistors

BRFE  pmAieEREEEMHES

Ordering Procedure (Example: PMR1WS 5% 100Q T/B-5000)
I (fF1%0: PMRIWS 5% 100Q T/B-5000)

PMRDO

1 S$J 01 01

www.royalohm.com

A 5 0

l

Product Type (7= a2 2Y):
PMR= Power Metal Fixed Resistors

NGB EEE B

'

'

Wattage (Dh=): Packing Type( G355 ):
1S=1WS A=Tape/Box ( 45 / R3%)
25=2WS T=Tape/Reel (gt / B )
35=3W5S B=Bulk/Box (Hik:/ &%)
Special Feature (4¥1iF): Tolerance (RN Z): Packing Qty. (B2 #1 2):
O=Standard( #x/E& &) F=+1% G=£2% J=t5% 1=1,000pcs ~ 2=2,000pcs  3=3,000pcs
4=4,000pcs  5=5,000pcs  A=500pcs
B=2,500pcs  0=Bulk/Box (&4t / &%t)

Resistance Value (FA{E):
2%, 5% (E-24 series):
the 1% digit is "0"; the 2" & 3" digits are for the significant figures of
the resistance and the 4" digit denotes number of zeros following:
2%, 5% 7= fm (E-24 RFEME) !
IR0, 523 URTEENEYE, £ 4URTE/LDO.
<1%(E-96 Series)
the 1% to 3" digits are for the significant figures of the resistance
and the 4" digit denotes number of zeros following:
<1% =& (E-96 RFIMA(E)
F -3 URTEBNENE, F4uRTE/LDO

New/Old Part.no Contrast (&7 |B ¥l 5 X1 88)

New Part.no ¥l S
PMRO1SJ****A*Q
PMRO3SJ****A*Q

68

Old Partno [HEIS
MPROTWJ****A*Q
MPRO3WJ****A*Q

Additional Information( 3 ):

O=NIL( AT )
P=Panasert type
2=Avisert type 2
8=PT-58mm

7=Lead wire(H)38mm
C=PT-73mm

1=Avisert type 1
3=Avisert type 3
9=PT-64mm
A=PT-83mm
D=PT-71Tmm




uniohm Metal Oxide Film Fixed Resistors UNI-ROVAL

al el = Fn o DERY; S 3
www.uni-ri)yal.cn @}E %{‘KH% Z'_E EEI BH%E M ’% @
Feature (41%)

Excellent flame retardant coating /L% A MRME REE _——

High stability even in bad environment \ﬁ
THIR T EFRETLF =

High purity ceramic core (S 4BE &t
Meet EIA-RC2655A requirements 5 2 EIA-RC2655ATTEEE K
High safety standard 7# /8 &2 AR EE K

Dimension(R~}) mm Derating Curve (BRINZEAHLE) Heat Rise Chart (REE7)
250 TW, 8W, 9W
g 0 137 350 & 200 SW
_ 23 ] = p¥ —
@ll+4|l 1 D O i o N : w g 150
L | | _l \ /l ﬁ 2 o TR oW 18 5 100 1w
- . - - = Elll e T (9
i L u » &£ LN wak i N T TN £ 5 L liawaw
Sl : e _—
a Sl i 20 A MR G e K [ LR L4 Hend (MO R 340 0
Ambi R0 25 50 75 100
mbient temperature (A IERE Rated load (FAZLEEER) (%)
g . N
Specification(145E)
Pov.ver Dimension (R<F )(mm) MA).(. MAX. .Dielectri.c Resistance
Part No. Type Rating Working Overlaod Withstanding Range
j 2=} Egil) Ih= Voltage Voltage Voltage FHTE%
70°C D L dx005 HE3  PT  gXTHaE BATHEEE  AEHE ’
MOROW4 MOR-25 1/4W 22405 65410 0.54 28 52 250V 400V 250V 0.10~470KQ
MORO0S2 MOR-50-S 1/2W-S 22405 65%10 0.54 28 52 250V 400V 250V 0.10~470KQ
MOROW2 MOR-50 1/2W 30406 95%10 0.54 28 52 250V 400V 250V 0.10~560KQ
MORO1S MOR-100-S TW-S 35+06 95+10 0.54 28 52 350V 600V 350V 0.10~560KQ
MOROTW MOR-100 1w 45406 11.541.0 0.70 25 52 350V 600V 350V 0.10~560K0
MORO02S MOR-200-S 2W-S 45406 115410 0.70 25 52 350V 600V 350V 0.1Q0~560KQ
MOR02W MOR-200 2W 50+06 155+1.0 0.70 28 64 350V 600V 350V 0.10~560KQ
MORO03S MOR-300-S 3W-S 50+06 155+1.0 0.70 28 64 350V 600V 350V 0.10~560KQ
MORO3W MOR-300 3W 6.0£06 17510 0.75 28 64 500V 800V 500V 0.10~560KQ
MORO05S MOR-500-S 5W-S 6.0+06 175+1.0 0.75 28 64 500V 800V 500V 0.10~560KQ
MORO5W MOR-500 5W 80+06 245+1.0 0.75 38 90 750V 1000V 750V 0.1Q0~680KQ
MORO7W MOR-700 W 8.0+0.6 29.5+1.0 0.75 38 B/B 750V 1000V 750V 200~150KQ
MORO08W MOR-800 8W 8.0+06 39.5+1.0 0.75 38 B/B 750V 1000V 750V 300~200KQ
MORO9W MOR-900 IW 8.0+06 525+1.0 0.75 38 B/B 750V 1000V 750V 500~200KQ)

Standard E-24 Series +5% tolerance A7/ E-24 251 +5% NZEFRE
Standard Gray base color for Normal Size product,Blue color for Small Size product 1E & R~ = @RIk BIEE, /NR T 7= s B IR R AR
Standard Non-Flammable coating A7/ AN SR

Non-Inductive type available on a case to case basis FToR%, BI4FRI4E =
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unrroya,  Vietal Oxide Film Fixed Resistors

ERRE

Performance Specification(|4 BE)

1/74W,1/2WS: < 100K Q7 £350PPM/°C;
172W,TWS: < 120K Q) £350PPM/°C;

TW,2W,2WS,3W,3WS,5WS: < 150K Q7 £350PPM/°C;
5W,: < 180K Q) +350PPM/°C;

& B A UIRE € FE R

7W,8W, 9W: £350PPM/°C

Temperature coefficient  SREZREK
Short-time Overload 4B (8)3d fa 7
Dielectric withstanding voltage BEME
Pulse Overload B id fafer
Terminal strength ih FoRE
Solderingheat  itI2iEH
Solderability Gl
Resistance to solvent gl

Rapid change of temperature 2ERET
Humidity (Steady State)  1EEZH
BEE®

Load life in humidity

Load life

=y
pid
aft
2

No evidence of mechanical damage

Coverage must be over 95%.

AR/R < + (2%+0.05 Q)
with no evidence of mechanical damage ( 58] DLALiR5 )

AR/R <+ (2%+0.05 Q)
with no evidence of mechanical damage ( &3] DLALiR5 )

<100kQ): + (5%+0.050)
>100kQ): £(10%+0.05Q)

<100kQ): + (5%+0.05Q)

>100kQ: £(10%+0.05Q)

FRIA

Flame retardant

Ordering Procedure (Example: MOR 1W-S 5% 8.2Q T/B-1000)
T 7 30 (5140: MOR 1TW-S 5% 8.2Q T/B-1000)

MOROT1SJ 08 21J A1

100KOQ<R<470KQ): 0~-700PPM/°C
120KQ<R<560KQ: 0~-700PPM/°C

www.royalohm.com

150KQ<R<560KQ0: 0~-700PPM/°C

180KQO<R<680KQO: 0~-700PPM/°C

No deterioration of protective coating and markings ( 212, @S5

TRIILAKE)

Normal size( IE® R<F ), AR/R < +(19%+0.05 (), with no evidence of mechanical damage ( 7] LA HFR 1)
Small size( /NRT), AR/R < +(2%+0.05 Q), with no evidence of mechanical damage ( F5B] ARG 1E)

No evidence of flashover, mechanical damage,arcing or insulation breakdown ( & &, X3 Kz & MAUHIR )

Normal size( IE% R <F ), AR/R < £(29%+0.05 Q), with no evidence of mechanical damage ( 5] AR )
Small size( /NRST ), AR/R < +(5%+0.05 Q)), with no evidence of mechanical damage ( FSE] AR )

(TR AR )

AR/R <+ (1%+0.05Q), with no evidence of mechanical damage ( & LHLRAR %)

Resistor insulation is self-extinguishing within 10 seconds after externally applied flame is removed

(MgfeFE 10 WK, BIEEEIER,

0

l

Product Type (7= S 2 AY):
MOR=Metal Oxide Film Fixed Resistors
(ERBRENEETBMES)

Special Feature ($31):
O=Standard( #x /&)
I=Non-Inductive ( FSRZEY)

i

Tolerance (RN E):
G=2% J=£5% K=x10%

'

l

Packing Type( 3£ 28 ):
A=Tape/Box (4 / &2k )
T=Tape/Reel (4Ft / HE)
B=Bulk/Box ( #%E / @3%)
P=Tape/Box of PT-26 product
i (PT-26 F=@R) / Rk

Packing Qty.
(BB
1=1,000pcs
2=2,000pcs
3=3,000pcs
4=4,000pcs

70

\/ \/
Wattage (Zh): Resistance Value (FH{&):
WA4=1/4W  S2=1/2WS  W2=1/2W 2%, 5%, 10% (E-24 series):
1S=TW-S  TW=1W 25=2W-S the 17 digit is "0, the 2™ & 3" digits are for the significant figures of
2W=2W  3S=3W-S  3W=3W the resistance and the 4" indicate the numbers of zeros following;
55=5W-S  SW=5W  7W=7W 2%, 5%, 10% 7= &% (E-24 Z5/PAE ):
BW=8W  9W=9W B 1ALZ O, 5 2.3 FRTRENBME, & 4 UFTH/LNO.

<1% (E-96 series):

the 1% to 3" digits are for the significant figures of the resistance
and the 4" indicate the numbers of zeros following.

<1% =& (E-96 ZFIFE(E ):

% 1~3 (URTIRENBERE, % 4 URTa/L10.

5=5,000pcs
A=500pcs
B=2,500pcs
0=Bulk/Box
(B =2%)

\

Additional Information( 3 ):
O=NIL( #7 /)
P=Panasert type
2=Aviserttype 2 3=Avisert type 3
8=PT-58mm 9=PT-64mm
7=Lead wire(H)38mm

A=PT-83mm C=PT-73mm
D=PT-71mm

1=Avisert type 1




uniohm

Terminal Type Metal Oxide Film Resistors

UNI-ROYAL

!
e
www.uni-royal.cn

Feature (F1%)

Excellent flame retardant coating /L% A MRME REE

High Stability even in bad environment &M 1E FEIFEFRE T(E
High purity ceramic core B ZHE & Ty

High safety standard EB23 M BEFRTE

Meet EIAJ-RC2655A requirements A Z) EIAJ-RC2655A o E K

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

BIREE SR E DR AR M

"L" type terminal - TMOL
ifiFr MOR E2E-LEY % (TMOL)

Vertical type - TMOV
I Fr MOR EBfE-IZ T (TMOV)

28.5¢1mm

32 £1.5mm

Tl

Specification(14&E)

imh e ERCIRBHES

! \\._
W p'
.

5REE

W\
Tr
*
.1

Radial type - TMOR
%7 MOR EBPE-EFz{ (TMOR)

=

Power Rating Dimension( R¥) MAX. Working MAX. Overlaod Resistance
PartNo Type = (mm) Tolerance
B s xR Voltage Voltage Range R (%)
70°C L1 D1 BATIESRE BAE EEE PRfESEE =
<100 +10%
TMOV5W TMOV-500 5W 20 7 500V 800V
10Q~10KQ +5%
<100 +10%
TMOV7W TMOV-700 W 30 7 500V 800V
100~10KQ +5%
TMOLAW TMOL-10W 10w 46Max Bz K 10Max K 500V 800V 1000~82KQ +5%
TMOL13 TMOL-13W 13W 47 10 750V 1000V 1000~82KQ +5%
<100 +10%
TMOR3W TMOR-300 3W 16 6 350V 600V
100~43KQ +5%
<10Q +10%
TMOR5W TMOR-500 5W 18 7 500V 800V
100~43KQ +5%

Ordering Procedure (Example: TMOV5W 5% 1KQ B/B)
T = (140: TMOVSW 5% 1KQ B/B)

TMOV5WIJ 01

0

l o

02 B
l

l

TMOL= Terminal type MOR-"Utype
terminal
I A 2 EUMOREB FR-"U',

5% & 10% (E-24 series):

of zeros following;

5%,10% 7= & (E-24 Z5FEE ):

~EJLO.

Product Type (7= G2 AY): Wattage (ZhER): Tolerance (AN E): Packing Type( 12 258! ): Packing Qty.
TMOV= Terminal type MOR-VERTICAL | | 3W=3W J=45% K=+10 B=Bulk/Box ( #{%E / &%) (BEHE):

Ui Fr 8 BUMOREB PR32 X SW=5W 0=Bulk/Box
TMOR= Terminal type MOR-RADIAL TW=7W (B /=2%)

i Fr FEEUMOREBFE-EM =X AW=10W Resistance Value (FE{&): v

the 1% digit is "0’, the 2" & 3" digits are for the significant
figures of the resistance and the 4" indicate the numbers

F1UR0 5 2. 3MUFRRABENERE, 5F 4 IF

Additional Information( 3% ):
O=NIL(#7/Edm )
[=TMOR H39mm




unrroya.  Metal Glaze Film Fixed Resistors

ERAE & ERIESEE E R

Feature (}3§14%)

Provide high stable performance against environment conditions & overload voltage

&, BE MR, FUERSEFR

Can withstand High Surge Voltage BI&Z &

REBE

Wide resistance range & low TCR  PR{ESEE TR, EE RZHUR
VDE items available (File NO:40003686. A414. D708, A759)

= SAVDE JAIE GAIES 40003686, A414. D708, A759)

UL items available (File NO:20130925-E364163. E244546)

= SRULZ N TAIE GAIES : 20130925-E364163. E244546)

The tolerance +5% has five color codes, and the last one is marked in black

NE +5% B hERE, RE—E8URGRR

Dimension

(R~) mm

H ! L ! H !

Tolerance +1% with 5 color codes

NE 1% H 5 EBED

Surge Withstanding Voltage

(ERZIRBBE)

=W
L
5

Toe sonrer

| T

Derating Curve

(FEIHZ L)

-55°C

www.royalohm.com

155°C

Normal size: The discharge cycle is repeated in above circuit: 2.5 seconds“ON",2.5"0OFF",50 cycles, C=0.001uf.
EERST AESPFEREBLEE 257 &7, 2.5 7 B 7, 50 RIEIR, BARE (=0.001uf.

Small Size: The discharge cycle is repeated in above circuit: 2.5 seconds”ON",2.5 seconds “OFF",10 cycles, C=0.01uf.
NS A E R FE TR R RIS 2.5 7D 08 7, 255 #T 7, 10 RIEIF, BEAE C=001uf.

The applied DC source voltage is shown as below table. EBERHBIBEREBEI TR “ ASRBBE " Pk .

Specification(1£8E)

Power
Part No Type Rating
s Bt hE
70°C D
Normal Size( IEER~T)
MGROW4 MGR-25 1/4W 22405
MGROW2 MGR-50 1/2W 3.54+0.6
MGROTW MGR-100 W 4.0+06
MGRO2W MGR-200 2W 5.0+0.6
MGRO3W MGR-300 3W 6.0+0.6
Small Size&Ultra Small Size( /\E! R<})
MGR0S2 MGR-50-S 1/2W-S 22405
MGRO1S MGR-100-S TW-S 3.5+06
MGR02S MGR-200-S 2W-S 4.5+0.6
MGRO3U MGR-300-SS 3W-SS 4.5+0.6
MGRO03S MGR-300-S 3W-S 5.0+0.6

72

. . MAX.
Dimension ( R~} )(mm) Working
Voltage
L d+0.05 H:3  EAIIF
BE
6.5+1.0 0.60 28 1,600V
9.5+1.0 0.60 28 3,500V
115410 0.75 25 3,500V
155+1.0 0.80 28 3,500V
17.541.0 0.80 28 3,500V
6.5+1.0 0.60 28 500V
9.5+1.0 0.60 28 700V
11.54¢1.0 0.75 25 1000V
11.54¢1.0 0.75 25 1000V
155410 0.80 28 1000V

& 1007
28 % :
4 & 3 O
% w © aop
® £ o0f
§) '
Oye‘::;)d Dielectric Surge
Withstanding Withstanding
Voltage
BAi Voltage Voltage
HEE B ME RIBRE
2,000V 700V
4,000V 700V
4,000V 1000V ~100KQ
10000V
4,000V 1000V
4,000V 1000V
100KQ~1M:3000V
700V 500V TM1~6M2: 4000V
>6M8: 6000V
100KQ~1M:4000V
1000V 700V TM1~6M2: 5000V
>6M8: 8000V
1400V 700V 100KQ~1M:5000V
TM1~6M2: 6000V
1400V 700V >6M8: 9000V
100KQ~1M:8000V
1400V 700V TM1~6M2: 9000V

>6M8: 10000V

ol : :
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (A 5ERE)(C)

Resistance
Range

FRESEE

1KQ~510MQ
(£5%,£10%)
<TOMQ(+1%)
T0M~100M(£2%)

1KO~1GQ
(5%,%10%)
<TOMQ:+1%
10M~100M(#2%)

1KQ~100MQ
(£5%,£10%)
100K~TM(*1%)

TKQ~33MQ
(£5%,£10%)

100KQ~TMQ
(£1%)



uniohm Metal Glaze Film Fixed Resistors UNLR
wwwunll['g),/lal/c’r/\ ﬁ)l% E& E% %& HE XFE EEI IZE.%% )g. ﬁé‘i :% @

Performance Specification (|4 8E)
Temperature coefficient BERE <+200PPM°C
Short-time Overload  4ZBF[ELI fafEf  AR/R < £(1%+0.05 Q),with no evidence of mechanical damage ( 7 A TUAUAR#G 1)

With no evidence of flashover,mechanical damage,arcing or insulation breakdown
HETHE gearng

(L& - MBI B ARG )

PulseOverload  BkAidfafd  AR/R<= (2%+0.05)with no evidence of mechanical damage ( &8 A 15)

Dielectric withstanding voltage

Terminal strength HFIRE No evidence of mechanical damage (TSR] ANMIRS )
Soldering heat it IR0 AR/R < £(1%+0.05 Q) with no evidence of mechanical damage ( 75 ] AT )
Solderability alEY Coverage must be over 95%.
Resistance to solvent gl No deterioration of protective coating and marking ( B2, GBI35EEE)
Rapid change of temperature  EREREZ  AR/R < £(1%+0.05Q) with no evidence of mechanical damage ( ZcR] IATLIIR )
Load life in humidity BES®D AR/R < #(5%+0.05 Q) with no evidence of mechanical damage ( TSR] A HER{)
Load life fEEm AR/R < #(5%+0.05 Q)  with no evidence of mechanical damage ( Z5E] ARG 1A)

Surge Withstanding Voltage ENESY AR/R < +(20%+0.05 Q)  with no evidence of mechanical damage ( F55] ILALRAR )

Ordering Procedure (Example: MGR TW 5% 27MQ T/B-1000)
T 7538 (5%0: MGR 1W 5% 27MQ T/B-1000)

MGRO1WIJ 0276A10
l l Vo

Product Type (7= 52 E): Tolerance (A£): Packing Type( €23 258! ). Packing Qty.
MGR=Metal Glaze Film Fixed Resistors F=+1% G=12% J=+5% A=Tape/Box (45 / &%) (BEHZ):
CEBIIERARE E FBER) T=Tape/Reel (4Rt / B3k ) 1=1,000pcs
B=Bulk/Box (#%E/ &%) 2=2,000pcs
Special Feature (45iF): P:TaEi/ Box of PT-26 pmdfft zjgggpcs
O=Standard( 17 2) R (PT207E) /B | | 2o oonce
=5,000pcs
A=500pcs
\ \ B=2,500pcs
Wattage (T =): Resistance Value (FE{&): 0=Bulk/Box
WA=1/4W  S2=1/2W-S  W2=1/2W 5% & 10% (E-24 series): (B / 23)
1S=1W-S  TW=1W 25=2W-S the 1% digit is 0", the 2" & 3" digits are for the significant figures of \/
2W=2W  3U=3W-SS  35=3W-S the resistance and the 4" indicate the numbers of zeros following; Additional Information( 3% ):
3W=3W 5%,10% 7= & (E-24 R FIPEME ): O=NIL( FFAER )
£ 1180, %5 2.3 WHRTEBHERE, F 1 RFENNO| | popanasert type  1=Avisert type |
1%(E-24,E-96 Series) 2=Aviserttype 2 3=Avisert type 3
The 1st to 3" digits are for the significant figures of the resistance 8=PT-58mm 9=PT-64mm
and the 4" digit denotes number of zeros following: 7=Lead wire(H)38mm
1% 7= & (E-24,E-96 Z75!IFAH) A=PT-83mm C=PT-73mm
F -3 URTABENBRE, F4uURTE/LDO. D=PT-71mm

New/Old Part.no Contrast (F7|B ¥} S 33 E8)

New Part.no ¥l S Old Partno [H¥IS
MGRO®¥ s HIMGR* e
T — HVR** Jrsm
T — MGREU 2 s

Remark: Please refer to page 141 for ordering quide.  3¥ : FEIFIF 0L P141 TUREA o

73



unrRoyaL  CUsible Resistors M

[RUON L
BRRE  (onoss Ao s

www.royalohm.com

Feature (}3§14%)

Ideal circuit opening controller,disconnecting units from overload rating specified . .
AR R A (RIF AR 1 = ‘h
N 2
iiid

Too low or too high ohmic value can be supplied on a case to case to case basis. 4
HBedBREERRESIEr

UL items available (File NO:E306074. E245468)

P AULZAIAE GAIES (E306074. £245468)

Dimension(R 1) mm Derating Curve (PEIHZRAHLE)

-55°C 70°C 155°C
1007 - :

g0
60 7
40
20

AEELER (%)
Percent rated load (%

oL :
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (1538 E)(°C)

Specification(14&E

Part No Type Power Rating Dimension (R~ )(mm) Dielectri\; VIVithstanding Resistance Range
Bs %R T 70°C 5 ) 1005 | e or Pyt e
FRNOW4 FRN-25 1/4W 22+0.5 6.5+1.0 0.60 28 52 300V 0.220~10KQ
FRNOS2 FRN-50-S 1/2W-S 22405 6.5£1.0 0.60 28 52 300V 0.220~10KQ
FRNO04 FRN-40 04W 22+0.5 6.5£1.0 0.60 28 52 300V 0.220~10KQ
FRNOW2 FRN-50 1/2W 3.0£0.5 9.0£1.0 0.60 28 52 350V 0.220~10KQ
FRNO75 FRN-75 3/4W 3.5+0.6 9.5+1.0 0.54 28 52 350V 0.220~10KQ
FRNOTW FRN-100 w 3.5+0.6 9.5+1.0 0.54 28 52 350V 0.220~10KQ
FRNO1A FRN-150 1.5W 45+06 11.5+1.0 0.70 25 52 600V 0.220~10KQ
FRNO2W FRN-200 2W 45406 11.5£1.0 0.70 25 52 600V 0.220~10KQ
FRNO3W FRN-300 3W 5.0+0.6 15.5+1.0 0.80 28 64 600V 0.220~10KQ

Fusing Characteristics (S BT4F14E)
Resistance Value Test Wattage Fusing Time
(FEE) (MitTh=) (JEHRBda) )
<220 32 X Power Rating (AELIE ) <60 seconds (F)
>2.20 16 X Power Ratring ( ZREINER ) <60 seconds ()

The fusing test current or voltage should be stable, change within 5%. ( TIlizt BB 7 8% BB [ E A AR E M B R#BT 5%)
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Fusible Resistors

!
ol et
www.uni-royal.cn

Performance Specification(l£#

Temperature coefficient

Short-time Overload
Dielectric withstanding voltage

Terminal strength

Soldering heat

Solderability

Rapid change of temperature
Load life in humidity

Load life

Flame retardant

E)

BERK
5 E)T St

HBEME

I FIRE
[pessssa
AR
BEREE
BESD

&G

FRA

TRE 22 BB FE AR

+350PPM/°C
AR/R < +(2%+0.05 Q),with no evidence of mechanical damage ( 75 5] AR A)

With no evidence of flashover,mechanical damage,arcing or insulation breakdown

(EEZ - IR al o] ARG )
(T rI AN )
AR/R < +(1%+0.05 Q) with no evidence of mechanical damage ( 5] LA LRA5A)

No evidence of mechanical damage

Coverage must be over 95%.

AR/R < +(2%+0.05 Q) with no evidence of mechanical damage ( 58] TLA AR 5)
AR/R < £(5%+0.05 Q) with no evidence of mechanical damage ( 78] WARIG 1)
AR/R < #(5%+0.05 Q) with no evidence of mechanical damage ( 58] AR ()

Resistor insulation is self-extinguishing within 10 seconds after externally applied flame is removed

CAIEFEFFE 105 I, FBIEBEM, TR RAIE)

Ordering Procedure (Example: FRN TW 5% 1Q T/B-1000)
JTM75 = (1%0: FRN 1W 5% 1Q T/B-1000)

FRNOITWIJ 01

0OJ A

UNI-ROYAL
5REE

0

l

Product Type (7P~ 25 8Y):
FRN=Fusible Resistors

(fRPO 22 B3 FEES)

Special Feature (431iF):
O=Standard(fFAE )

Wattage (ZhER):
W4=1/4W  W2=1/2W
TW=1wW  2W=2W
3W=3W  S2=1/2WS
04=04W 75=3/4W
1A=1.5W

Tolerance (A E): Packing Type( E13£ 28! ): Packing Qty.
G=1+2% J=£5% A=Tape/Box ( 4&5 / 2% ) (BEH2):
K=+10% T=Tape/Reel (gt / E2E) 1=1,000pcs
B=Bulk/Box (B /&%) 2=2,000pcs
3=3,000pcs
\ 4=4,000pcs
Resistance Value (FE{&): 5=5,000pcs
2%, 5%, 10% (E-24 series): A=500pcs
the 17 digit is “0" the 2" & 3 digits are for the significant figures of B=2,500pcs
the resistance and the 4" indicate the numbers of zeros following; O:BQWBi{
2%, 5%, 10% 7= (E-24 Z5I|FE(E ): (B / 2%)
%1120, % 2.3 MIFRRAENERH, & 4 (IFTE /O v

<1% (E-96 series): o
the 1% to 3" digits are for the significant figures of the resistance O=NIL(H7/EE AR )

and the 4" indicate the numbers of zeros following. P=Panasert type
2=Avisert type 2

<1% =5 (E-96 R FIFEME ):

Additional Information( ¥ ):

1=Avisert type 1
3=Avisert type 3

% 1-3 IR TRENERE, E 4 RTFAL O, 8=PT-58mm  9=PT-64mm
7=Lead wire(H)38mm
A=PT-83mm C=PT-73mm
D=PT-71Tmm

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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UNI-ROYAL

Wire-Wound Fixed Resistors

ERRE

Feature (}3§14%)

Excellent flame retardant coating LR ANIAMEREE

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

ReL BU[E| E B fH A8

B ENEE BRI iR 4t
Non-inductive type available
AR MR R ™ @

Dimension(/R ~1) mm

L

Specification(14&E

Part No Type
KBS S

KNPOW4 KNP-25
KNPO0S2 KNP-50-S
KNPOW2 KNP-50
KNPO1S KNP-100-S
KNPOTW KNP-100
KNP02S KNP-200-S
KNPO2W KNP-200
KNPO03S KNP-300-S
KNPO3W KNP-300
KNPO5S KNP-500-S
KNPO5W KNP-500
KNPO7S KNP-700-S
KNPO7W KNP-700
KNP08S KNP-800-S
KNPOSW KNP-800
KNP09S KNP-900-S
KNPOOW KNP-900
KNPOAS KNP-1000-S

76

Power Rating
IHEE 70°C
1/4W
1/2WS
1/2W
TW-S
W
2W-S
2W
3W-S
3w
5W-S
5W
7W-S
W
8W-S
8W
9W-S
ow
10W-S

D+1
2.5
25
30
30
45
45
55
55
6.5
6.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

L+1
6.5
6.5
9.5
9.5
1.5

15.5
15.5
17.5
17.5
245
245
295
29.5
395
395
525
525

www.royalohm.com

Derating Curve (FRINZEAHL)

E L %)
Percent rated load (%)

Dimension ( R~F )(mm)
d +0.05
0.54
0.54
0.54
0.54
0.70
0.70
0.70
0.70
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

100

80

60

40

20

-55°C 40°C 70°C 275°C
TN T

| |QQ\ | [
I -
Lo \\\1/4\/|v s

I | 1 3w-108 |

T T T \\ T
Lo NN
T T
L1l N

0
-100 -50

50 100 150 200 250 300 350

Ambient temperature (A HERE)(C)

H+3

28
28
28
28
25
25
28
28
28
28
38
38
38
38
38
38
38
38

PT
52
52
52
52
52
52
64
64
64
64
90
90
B/B
B/B
B/B
B/B
B/B
B/B

Resistance Range
FEESEE
0.010~200Q
0.010~200Q
0.010~3900
0.010~3900
0.010~1.2KQ
0.010~1.2KQ
0.01Q~3.0KQ
0.01Q~3.0KQ
0.0390~3.9KO
0.0390~3.9KQ
0.0820~5.6KQ)
0.0820~5.6KQ)
0.10~8.2KQ
0.10~8.2KQ
0.150~12KQ
0.150~12KQ
0.220~15KQ
0.220~15KQ
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Wire-Wound Fixed Resistors

KNS Type (KNSZY)

-55°C 40°C 70°C 275°C
s TN T
_ S el \’\\ I
S B I 1NN 2w
M 2 e | [ \ |
2P Flo 3w—10\b\ |
[RIUR] w4 - N !
B - R N
® g AT T
s oLl il
o -100-50 0 50 100 150 200 250 300 350
Ambient temperature R38R ) (°0)
Part No Type Power Rating Dimension ( R<f" )(mm)
B= *RE HE 70°C D1 L£1.5 P 1.0 H1.0
KNS02W KNS-200 2W 70 19.0 8 19
KNSO3W KNS-300 3W 7.0 210 10 19
KNSO5W KNS-500 5W 9.0 26.0 15 21.5
KNSO7W KNS-700 W 9.0 31.0 20 215
KNS08W KNS-800 8W 9.0 410 325 215
KNSOAW KNS-1000 now 9.0 54.0 43 215
I ]
KNH Type (KNHEY) KNHA Type (KNHAZY)
—I Ty p— D
M > ,
C
r |
— — — A —— Qf }
ﬂ_lt_“
| 5 : ] P ]
B
Part No Type Power Rating Dimension ( R )(mm)
S xR hE70°C At15 B1.5 3
KNH020 KNH-20W 20W 19 50 19
KNH025 KNH-25W 25W 19 60 19
KNHO030 KNH-30W 30W 19 75 19
KNHO040 KNH-40W 40W 19 90 19
31
KNHO050 KNH-50W 50W 75 31
28
31
KNH060 KNH-60W 60W 90 31
28
31
KNHO080 KNH-80W 80W 15 31
28
31
KNH......100 KNH-100W 100W 140 31
28
KNHA25 KNHA-25W 25W 21 41 24
KNHA30 KNHA-30W 30W 21 42 24

Derating Curve (PEIhERERL)

GreL BUE E B fH AR

UNI-ROYAL
5REE

h+1.0
12
13
13
13
13
13

D+1

[CIC, BV}

B+0.5
45
4.5
6.5
6.5
6.5
6.5

Resistance Range
FEESEE
0.050~470Q
0.06800~470Q)

0.010~750Q
0.10~1.1KQ
0.20~2.2KQ
0.30~3.3KQ

Resistance Range
FRESEE
0.40~10KQ)
0.40~10KQ
0.50~15KQ
0.60~20KQ)

30~25K0

30~30KQ

3Q0~40KQ

30~50K0

0.40~10KQ
0.40~10KQ

77



UNIROVAL Wire-Wound Non-inductive Fixed Resistors

BREE o T RrE AR

Feature (43¥4)
Excellent flame retardant coating fft & ERMER &

Too low or too high ohmic value can be supplied on a case to case basis
FBIEliE = R EHT T4 n AR
Non-inductive production process TLREBIFIETLZ

|
t
N\ |
T

Dimension(R~1) mm Derating Curve (FRINERpHL)
100 -55°C 40°C 70°C 275°C
z NI
o l:ﬂIHU:’ g% ] %1/2Wﬂvs |
f O S I BTN
\ " 0 ; I e @? T N
g T
£ L

Ambient temperature (FFI5R ) (°C)

0
-100-50 0 50 100 150 200 250 300 350

www.royalohm.com

Part No Type Dimension (R )(mm) Resistance Range
KBS ESid D1 L1 d+0.05 H+3 PT FEfESEE
KNPNW2 KNPN-50 3.0 9.5 0.54 28 52
0.010~30Q
KNPN1S KNPN-100-S 30 9.5 0.54 28 52
KNPN1W KNPN-100 4.0 1.5 0.70 25 52
0.010~620
KNPN2S KNPN-200-S 40 15 0.70 25 52
KNPN2W KNPN-200 55 155 0.70 28 64
0.0180~120Q
KNPN3S KNPN-300-S 55 155 0.70 28 64
KNPN3W KNPN-300 6.5 17.5 0.75 28 64
0.0240~1500
KNPN5S KNPN-500-S 6.5 17.5 0.75 28 64
KNPN5W KNPN-500 85 245 0.75 38 90
0.04300~4300
KNPN7S KNPN-700-S 85 245 0.75 38 90
KNPN7W KNPN-700 85 29.5 0.75 38 B/B
0.0470~4300
KNPN8S KNPN-800-S 8.5 295 0.75 38 B/B
KNPN8W KNPN-800 8.5 395 0.75 38 B/B
0.0910~6200
KNPN9S KNPN-900-S 8.5 395 0.75 38 B/B
KNPNOW KNPN-900 8.5 525 0.75 38 B/B
0.1300~8200
KNPNAS KNPN-1000-S 8.5 525 0.75 38 B/B

Performance Specification( 4 8E

Temperature coefficient  JBEZRE  >200Q: +300PPM/°C; < 20Q): +400PPM/°C
Short-time Overload ZBTELT a7 AR/R < +(2%+0.05 Q)Max,with no evidence of mechanical damage ( &3] TUALRRTS )
Terminalstrength B F38FEF  No evidence of mechanical damage  ( FSB] AR5 )
Solderingheat  THIEIZEH  AR/R < £(1%+0.05 Q)Max, with no evidence of mechanical damage ( 75 B] ILATRAR (5 )
Solderability EIfEls Coverage must be over 95%.
Load lifein humidity ~ ;EE&H&  AR/R< £(5%+0.05 Q)Max, with no evidence of mechanical damage ( 753 UALAR5% )
Loadlife  fAEFa  AR/R< £(5%+0.05 O)Max, with no evidence of mechanical damage ( 75 B] AR5 )
Resistance to solvent il No evidence of mechanical damage ( &R DL )
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Wire-Wound Non-inductive Fixed Resistors
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GReL TR fH AR

Ordering Procedure (Example: KNP 3WS 5% 12Q T/B-1000)
TIM 7= (f51%0: KNP 3WS 5% 12Q T/B-1000)

KNPO 3SJ 01

2 0 A1

0

o

' l

Product Type Special Feature (431iF):
(F=@mED): O=Standard (GR4XBUATE M)

KNP=KNP type
KNH=KNH type
KNS=KNS type

N=Non Inductive (FE/&&H)

'

Tolerance (RN E): Packing Type( 12 288) ):

G=+2% A=Tape/Box ( 4 / 3L )
J=+5% T=Tape/Reel (4575 / B2)
K=+10% B=Bulk/Box (A% / =%E)

Packing Qty.
(BEHE):

1=1,000pcs

2=2,000pcs

\/
Wattage (Zh):
S2=1/2WS W2=1/2W 1S=1W-S TW=1W 2S=2W-S
2W=2W  3S=3W-S 3W=3W 5S5=5WS 5W=5W
7S=7TWS  7W=7W 85=8WS 8W=8W 9S=9WS
OW=9W  AS=10WS 20=20W 25=25W 30=30W
40=40W  50=50W  60=60W 80=80W

00=for power rating over 100W, please indicate the
power rating at the last 3 digits of the part No.
(00 = ThEEB I 100w, B FPATHEF RIS RE=1E0

Resistance Value (FE{&):

A=500pcs

B=2,500pcs

0=Bulk/Box
(Bt &%)

\/

UNI-ROYAL
5REE

2%, 5%, 10% (E-24 series):
the 17 digit is ‘0" the 2" & 3 digits are for the significant figures of
the resistance and the 4" indicate the numbers of zeros following;
2%, 5%, 10% =4 (E-24 ZR5IFE(E ):
1R 0,5 2 3 IRRABENEME, F 4 URTH/LDO.
<1% (E-96 series):
the 1% to 3" digits are for the significant figures of the resistance
and the 4" indicate the numbers of zeros following.

Additional Information( ¥ ):
O=NIL(#TtE )
P=Panasert type
2=Avisert type 2

1=Avisert type 1
3=Avisert type 3

8=PT-58mm 9=PT-64mm
7=Lead wire(H)38mm
A=PT-83mm C=PT-73mm
D=PT-7Tmm

<1% /g (E-96 Z5IFE{E ):
85 1~3 (IRTEENGRE, E 4 UxRTB/LDO0.
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Wire-Wound Anti-Surge Fixed Resistors

Feature ($314)

- Excellent flame retardant coating ( {f B BAMEAREE )
+ According to IEC 61000-4-5 ( TF& IEC61000-4-5 ATk )

- Applies to electricity meters, home appliance and ballast

GREL M ko BB [H 28

www.royalohm.com

A, =1 . [=} %h‘-
(ERTBEXR RBMERSBTM)
_— — . h\
Dimension(R~F) mm Derating Curve (BRINZERARL)
100 -55°C 40°C 70°C 275°C
= T
- S w L \Q\ [ |
ot T —— O i & W N e
\ ‘ ‘ \ 23 ERESANEE
I H I L I H | ’—T—( ﬁ e . 1 1 A N H
2w N
5 oLl il
a- -100 -50 0 50 100 150 200 250 300 350

KNPA Pulses Energy Curve (KNPATT X/ EE = HHZK)

1000

Ambient temperature FF IR FE)(°C)

KNPA Pulses Voltage Curve

(KNPATTH B 5 8 BR 4% )

100000
— 5W,7WS — 5W,7WS
™
100 N . — 3W,5WS < 10000 L~ 4 N2 { — 3W,5WS
= ' = — 2W,3WS 3 7 N — 2W3WS
? L4 - 1W,2WS E Y A - 1W,2WS
& WAA S 2 h
g 1/2W,1Ws x A 1/2W,1Ws
10 — T i’ i A & 1000  E— o
w.7) T 4 ¥
M
A AL ")
1 A .
1 10 100 1000 10000 1 10 100 1000 10000
Resistance Values (Q) Resistance Values (Q)
Part No Type Dimension ( /R )(mm) Resistance Range
s ESaS D1 L1 d0.05 Hz3 PT FEfEEE
KNPAW2,01S KNPA-50,KNPA-100-S 35 9.5 0.54 28 52 100~8200)
KNPA1W,02S KNPA-100,KNPA-200-S 45 11.5 0.70 25 52 100~1.2KQ
KNPA2W,03S KNPA-200,KNPA-300-S 55 15.5 0.70 28 64 100~3.0KQ
KNPA3W,05S KNPA-300,KNPA-500-S 6.5 17.5 0.75 28 64 10Q~3.9KQ
KNPA5W,07S KNPA-500,KNPA-700-S 85 245 0.75 38 90 100~5.6KQ
KNPA7W,08S KNPA-700,KNPA-800-S 85 295 0.75 38 B/B 100~8.2KQ
KNPA8W,09S KNPA-800,KNPA-900-S 85 395 0.75 38 B/B 10Q~10KQ
KNPA9W,AS KNPA-900,KNPA-1000-S 85 525 0.75 38 B/B 100~15K0
epe e o
Performance Specification( 4 8E
Temperature coefficient ~ SEEZRZL  +200PPM/°C
Short-time Overload ZEHELT Afa  AR/R+(2%+0.05Q)MAX, with no evidence of mechanical damage ( &) TR 5)
Terminal strength RFIRE No evidence of mechanical damage ( 5 o] TUAR#R 15 )
Solderingheat  MIHZHEM  AR/R£(1%+0.050)) MAX, with no evidence of mechanical damage ( 7] DUALARHR55)
Solderability a4 Coverage must be over 95%.
Rapid change of temperature SRERIRIE(,  AR/R+(2%+0.050Q) MAX, with no evidence of mechanical damage ( 7] ILALIIR 1)
Load life in humidity BESG AR/R£(5%+0.050) MAX, with no evidence of mechanical damage ( F5B] ARG 1A)
Load life faEEm AR/R£(5%+0.050) MAX, with no evidence of mechanical damage ( F5B] WANAISR1A)
Surge Immunity Bz AR/R£(5%+0.050) MAX
Resistance to solvent gzl No evidence of mechanical damage ( 78] TLALHER 1 )
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uniohm Wire-Wound Anti-Surge Fixed Resistors UNI-ROVAL
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Surge Rating( Bk 4/ )

Low Resistance Maximum Surge Medium Maximum Surge High Resistance Maximum Surge
Type .
R Range Voltage Resistance Range Voltage Range Voltage
RIREER RAAEBE FEEESEE RAPEBE SEEEE RAHEBE
KNPA1/2W. 1WS 100~400) 2KV 430~240Q) 3KV 2700~8200) 4KV
KNPATW. 2WS 100~50Q 3KV 510~240Q) 4KV 2700~1.2KQ 5KV
KNPA2W. 3WS 100~100Q 4KV 1100~240Q) 5KV 2700~3.0KQ) 6KV
KNPA3W. 5WS 100~100Q) 6KV 110Q~680Q) 7KV 7500~3.9KQ) 8KV
KNPA5SW. 7WS 10Q~160Q 7KV 180Q~6800) 8KV 7500~5.6KQ 9KV
KNPA7W. 8WS 100~160Q 8KV 1800~680Q) 9KV 7500~8.2KQ) 10KV
KNPA8BW. 9WS 100~160Q 9KV 1800~680Q) 10KV 7500~10KQ 10KV
KNPA9W. 10WS 100~160Q 10KV 1800~6800) 10KV 7500~15KQ) 10KV

Ordering Procedure (Example: KNPA 3WS 5% 12Q T/B-1000)
1T 753K (f5140: KNPA3WS 5% 12Q T/B-1000)

KNPA3S J O0O120AT10

Product Type Special Feature (31iF): Tolerance (RN ZE): Packing Type( €23 288! ). Packing Qty.
(F=RZERY): A=Anti-Surge G=+2% A=Tape/Box (45 / &%) (BEHZ):
KNP=KNPtype J=+5% T=Tape/Reel (gt / B3E) 1=1,000pcs
K=+10% B=Bulk/Box (%t / &%) 2=2,000pcs
A=500pcs
B=2,500pcs
v 0=Bulk/Box
(B &)
\J Resistance Value (FE{&): \
0y 0, 0, - i .
Wattage (Zh): 2%, 5/3’ 1,0_/0,(E“ 24 sem?z). o - ) Additional Information( 7 ):
the 17 digit is “0", the 2™ & 3" digits are for the significant figures of —vr o
S2=1/2WS  W2=1/2W . the g R 0=NIL( 7/ )
the resistance and the 4" indicate the numbers of zeros following; )
1S=1W-S  TW=1W o P=Panaserttype  1=Avisert type 1
25=2W-S  2W=2W 2%, 5%, 10% i (E-24 ZFIMA(E ) 2=Avisert type 2 3=Avisert type 3
=2V = ) e — H75 5k e — N = =
e awaw £ 1120, % 23 WRFBENERE, EAERFENNO| | oragrry ocpresmy
55=5WS  5W=5W <1% (E-96 series): 7=Lead wire(H)38mm
7S=7WS  7W=7W the 1% to 3" digits are for the significant figures of the resistance A=PT-83mm C=PT-73mm
85=8WS  8W=8W and the 4" indicate the numbers of zeros following. D=PT-7Tmm
9S=9WS  9W=9W <1% 7= 5 (E-96 Z5IIPAE ):
AS=10WS 8 1~3 (URTIRENEME, 5§ 4 uRTE/LDO.

New/Old Part.no Contrast (F7|B %l = X3 H8)

New Part.no #i ¥l S Old Partno [H¥HS
KNPA**J******* KSRO**J*******
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Feature (}3§14%)

Suitable for all kinds of protection circuit i& FA R F{RIF B B&
Non-flammable coating,could withstand High Temperature i
MEARAMRE, MR (

Common resistor with additional safety function, no flame or smoke, no explosion or

coating crack when fusing B %“HET,
BN NEMRREATIMIR AL, TABSR, RIS R R : - (.
UL items available (File NO:E306074)

=i UL ZFIAIE GAIES 1 E306074)

Dimension(R <)) mm Derating Curve (PRINZEAHLE) Fuseing Curve (JBHFTRHEE)
L -55°C 40°C 70°C 275°C 200
g ;%Z ° % ;\Q\\ 1w[s-3—[i @ % =
M—mn—— © {1 SINGE
e e N - BN W N
S T T T
CU:J 0-100 -50l 0 l50 l 100 150 200 250 300 350 1
Ambient temperature (R RE)(C) O e power et
Part No Type Power Rating Dimension (R )(mm) Resistance Range
KBS ESid hE70°C D(Max) L(Max) H3 d+0.05 PT PE{ESERE
KNPU1U KNPUTW-SS TW-SS 30 8.5 28 0.54 52 100
KNPU1S KNPUTW-S TW-S 43 9.0 28 0.60 52 0.470~2400Q
KNPU1S KNPUTW-S TW-S 43 10.0 28 0.75 52 0.47Q0~2400
KNPUTW KNPU100 W 50 120 25 0.70 52 0.47Q0~2400
KNPU2S KNPU2W-S 2W-S 5.0 120 25 0.70 52 0470~240Q
KNPU2W KNPU200 2W 55 16.0 28 0.70 64 0.47Q0~2400
KNPU3S KNPU3W-S 3W-S 55 16.0 28 0.70 64 0.470~240Q)
KNPU3W KNPU300 3W 6.5 175 28 0.75 64 0.47Q0~2400
KNPU5W KNPU500 5W 8.0 20.0 38 0.75 B/B 0.47Q0~2400
KNPU7W KNPU700 7W 85 250 38 0.75 B/B 0470~47Q)

Performance Specification( M4 8E

>20 (: £300PPM/°C
<20 Q2: £400PPM/°C

Short-time Overload GRY{ELT AT AR/R <+(2%+0.050)), with no evidence of mechanical damage ( 57 TR )

Temperature coefficient BER

No evidence of flashover, mechanical damage.(1000V).
THE. IR AR (1000V)

Terminal strength HFIRE No evidence of mechanical damage ( F5 8] AR )
Soldering heat it kR 34 AR/R <£(1%20.050), with no evidence of mechanical damage ( 7 2] TUAARAGR 1 )
Solderability AR Coverage must be over 95%.
Load life in humidity BESS AR/R <+(5%=+0.050)), with no evidence of mechanical damage ( 58] LR )

AR/R <+£(5%+0.050)),
witn no evidence of mechanical damage ( 58] RATLIRAR7 )

Dielectric withstanding voltage HB5ME

Load life fAEFen
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GRiLIRBO 22 BUFB FH AR

Ordering Procedure (Example: KNPU 3WS 5% 12Q T/B-1000)
JTM75 = (130: KNPU3WS 5% 12Q T/B-1000 )

KNPU3S J 01

2 0 A1

0

l

Product Type (F=@E8Y):
KNP=KNPtype

Special Feature (43iF):
U=UL Approved

l l

'

Tolerance (RN E): Packing Type( 12 288) ):

G=+2% A=Tape/Box ( 4R / &%)
J=+5% T=Tape/Reel (4575 / B2)
K=+10% B=Bulk/Box (A% / =%E)

Packing Qty.
(BEHE):

1=1,000pcs

2=2,000pcs

Wattage (Zh):
TU=TW-SS  1S=1W-S
TW=1W 2S=2W-S
2W=2W 35=3W-S
3W=3W 5W=5W
TW=7W

Resistance Value (FE{&):

A=500pcs

B=2,500pcs

0=Bulk/Box
(Bt &%)

\/

2%, 5%, 10% (E-24 series):
the 17 digit is ‘0" the 2" & 3 digits are for the significant figures of
the resistance and the 4" indicate the numbers of zeros following;
2%, 5%, 10% =4 (E-24 ZR5IFE(E ):
1R 0,5 2 3 IRRABENEME, F 4 URTH/LDO.
<1% (E-96 series):
the 1% to 3" digits are for the significant figures of the resistance
and the 4" indicate the numbers of zeros following.

Additional Information( ¥ ):
O=NIL(#TtE )
P=Panasert type
2=Avisert type 2

1=Avisert type 1
3=Avisert type 3

8=PT-58mm 9=PT-64mm
7=Lead wire(H)38mm
A=PT-83mm C=PT-73mm
D=PT-7Tmm

<1% /g (E-96 Z5IFE{E ):
85 1~3 (IRTEENGRE, E 4 UxRTB/LDO0.
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UNL-ROYAL Wire-Wound Power Resistors
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SREE  =rhoxysse Rl [EEE

Feature (43F14)

Small body size {A&F3/)\

High power THE X

Excellent flame retardant coating {15 HI PR AET 2
Provides stable performance in various environments

FEEMIFR RIS EN

www.royalohm.com

Dimension(R~1) mm Derating Curve (FEINZRpHL)
-55°C 40°C 70°C 275°C
100
< T N T
o 2i TTNNEsT
#d % Vo ;F 8 60 | oy \\1W_2W |
|- - - _I [ 2B HEZIEN |
H L H I w e 40 T N
& g O T
Ja} 0 | Ll
= -100-50 0 50 100 150 200 250 300 350
Ambient temperature (158 E)(°C)
) Dimension (R~ )(mm)
Part No Type Powij;;i:tlng ki |
R Egid] T D+1 L+1 d+0.05 H+3 Max Working Voltage
70°C B B B B ATLIEBE
WPROTW WPR-100 W 2.5 6.2 0.60 28 50V
WPRO2W WPR-200 2W 35 9.0 0.75 28 50V
WPRO3W WPR-300 3W 45 10.5 0.75 25 50V
WPR0O4W WPR-400 4W 55 155 0.75 28 50V
WPROAU WPR-1000-SS 10W-SS 85 395 0.75 38 50V

Performance Specification( T4 8E

Temperature coefficient BERK +200PPM/°C

Surge Withstanding Curve ( BiHph%% )

100ms Single Pulse Power-Value Chart (100ms B2k heh4 )

1000

s
" % 100
= e
ERR 5
e B i
S [
o LT M1
0.1 1 10 100 1000 10000
Resistance value ( BE{E ) (Ohm)
Resistance
Dieletric Withstand Voltage Ranﬂe
4 42T E FEESEE
250V 0.10~300Q)
250V 0.1Q~1KQ
350V 0.10~1KQ
350V 0.10~1.8KQ)
350V 10~5KQ

Short-time Overload 4@RYEE fafd  AR/R<+(5.0%+0.050) with no evidence of mechanical damage ( 75 BJ TLAHER 5 )
Terminal strength BFIRE No evidence of mechanical damage ( 75 B] TUAIFR 15 )
Soldering heat [npEEs3a AR/R<£(1.0%+0.05Q) with no evidence of mechanical damage ( 75 2] WATARIR(5 )

Solderability e Coverage must be over 95%.

Rapid change of temperature EEEIREZ MY, AR/R<+(2.0%+0.050) with no evidence of mechanical damage ( F 8] BLLIRAR (5 )
Humidity (Steady State) 1BERR AR/R<+(2.0%+0.050) with no evidence of mechanical damage ( B R] IUATURIR(7 )

Pulse test Bkorml izt AR/R<+(5.0%+0.050))

Resistance to solvent [impaddl No deterioration of protective coating and markings ( B2, BIE57EE)
Load life in humidity BEER AR/R<+(5.0%-+0.050) Max. with no evidence of mechanical damage ( 58] AR )
Load life i EH AR/R<#(5.0%+0.050) Max. with no evidence of mechanical damage ( 75 8] IUAI5% )
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Ordering Procedure (Example: WPR1W 5% 100Q T/B-1000)
JTM75 = (5130: WPR1W 5% 100Q T/B-1000)

WPRO1TWIJ O 1

O1T A1

0

l

Product Type (F=@E8Y):

WPR=Wire-wound Power Resistors

(BT L5 A H A SE)

Special Feature (43iF):
0=NIL(tT/5R)

'

Tolerance (RN E):
J=45% K=%10%

l

'

Packing Type( B35 ):
A=Tape/Box (4Rt / 23
T=Tape/Reel (RitR / B3 )
B=Bulk/Box (A% / 2% )

Packing Qty.
(BEHE):

1=1,000pcs

2=2,000pcs

Wattage (Zh):
TW=1W  2W=2W
3W=3W  4W=4W
AU=10W-SS

Resistance Value (FE{&):
2%, 5%, 10% (E-24 series):

<1% (E-96 series):

the 17 digit is ‘0" the 2" & 3 digits are for the significant figures of

the resistance and the 4" indicate the numbers of zeros following;
2%, 5%, 10% =4 (E-24 ZR5IFE(E ):

F1UR O E 23 URTEENERE, F 4 URTH/LDO.

the 1% to 3" digits are for the significant figures of the resistance
and the 4" indicate the numbers of zeros following.

<1% =@ (E-96 RFIMEME ):
8 1~3 URTIRENBME, & 4 uRTE/LDO.

A=500pcs

B=2,500pcs

0=Bulk/Box
(Bt &%)

\/

Additional Information( ¥ ):
O=NIL(#TtE )
P=Panasert type
2=Avisert type 2

1=Avisert type 1
3=Avisert type 3

8=PT-58mm 9=PT-64mm
7=Lead wire(H)38mm
A=PT-83mm C=PT-73mm
D=PT-7Tmm

New/Old Part.no Contrast (&7 ¥ S 33 E8)

New Part.no ¥ #l 5

WPROTWJ****A*Q
WPRO2WJ****A*Q
WPRO3WJ****A*Q
WPRO4WJ****A¥*Q
WPROAUJ****A*Q

Old Partno |H¥ S
KNPOTUJ****A*Q
KNPO2UJ****A*Q
KNPO3UJ****A*Q
KNPO4UJ****A*Q
KNPOAUJ****A*Q
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unigow. 1 nermal Fusing Wire-wound Fixed Resistors

BRAE  umis R RS

Feature (431%)

Low resistance value with higher power dissipation {ECBE1E = IHFE
Wire-wound resistor with thermal fuse protection %¢£% B8 BB A RT{RIF
Used in Electronic ballast ,other lighting applications

—RAEBFERERAECRARGT

Dimension(/R ~F) mm

MI d 130C1A
1W150Q)

H L
Type Power
7 Rating b
Ih=E 70°C
TFR 1w 55+0.5
+1
TFR 1w 55 45

H

L (Min)
1441 12
11(Max) 12

www.royalohm.com

Derating Curve (PRI LK)

B 0%)
Percent rated load (%)
3

180°C

hN

N

X

TN

-55°C 85°C 130°C
T
T
[l
I
I

. H N
-55-40 20 0 20 40 60 80 100 120 140 160 180

Ambient temperature FFHERE)(C)

Dimension ( R~F )(mm)

h1 Current
+
(Min) d+0.02 Rating
35 0.53 2A
35 0.53 1A

Ordering Procedure (Example: TFRTW 5% 4.7Q B/B)
T (B1%0: TFRIW 5% 4.7Q B/B)

TFRO1WUJ 047 JBOO

TF TH/TC ™
(°Q) °Q) (°Q)
130 102 180
130 102 180

Ir Ur
2 250
1 250

Resistance
Range
FEESEE

2.20~4.7Q)

l

Product Type (722 8Y):
TFRO=TFR

86

\/

l

Tolerance (N E):
J=£5% K=%10%

i

l

Packing Type( E13£2£ 7Y ):
B=Bulk/Box (B / 2%%)

Wattage (ZhR):
TW=1W

Resistance Value (FA{&):
5% & 10% (E-24 series):

the 1% digit is “0" the 2" & 3 digits are for the significant figures of
the resistance and the 4" indicate the numbers of zeros following;

5%,10% 7= (E-24 2 5FE(E ):

120, 5 23 URREENEREL, F 4 (IFRRE/L10.

Packing Qty.
(BEHE):

0=Bulk/Box
(B /=)

\

Additional Information( ;¥ ):

0=Standard
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Jumper Wires & Zero-ohm Resistors

UNI-ROYAL
U pecd N2 == A7 )g- }é‘i Iﬁ' @
www.uni-royal.cn wbéi&%g EA!Z EE/ IZE%E
N L -
AL
ZW Type (ZW BY) di
S © BE—
- o
[ T5+0.2
= |l 1max
. i
0.5 max 3.2mm
PartNo #}5 Type 38! L+3 d+0.05 01
ZWAO ZW-A 60/34 045 52 26
ZWBO ZW-B 60/34 0.54 52 26
ZWB1 ZW-B1 60/34 0.60 52 26
ZWCo ZW-C 60/34 0.70 52 26
ZWDO ZW-D 60/34 0.75 52 26
ZWEO ZW-E 60/34 1.00 52 26
ZO Type (ZO &) gl :
¢dy \P
v 3
| | | | v\/’
| H T L H | Mol P
ZoC 3 zoT
Part No Power Rating Dimension (R~} )(mm) Re5|staniRange
paE= Type IHE 70°C PEMESEE
= - D+0.3 L d+0.05 H+3 (smQ)
ZOTOWS/ZOCOWS 70-12 1/8W 19 33403 045 28 707" 10
ZOTOW4/ZOCOW4 70-25 1/4W 22 6.5+1.0 0.54 28 Z0C: 50

Performance Specification( 14 8E )

EEZuEe
HERE
BEME

Lead material
Insulation resistance
Dielectric withstanding voltage

Rated current ZAEER

Tin-Plated copper ($E$7574%)
Dry( F7 )-10,000MQ,Wet( G2 )-100MQ
Atmospheric (IEESE) -500V RMS; Reduced CGBIE) -325VRMS;

1/8W70°C 1.5A, 1/4W 70°C 2.5A Derating to 0 Amps at 150°C
1/8W70°C 1.5A, 1/4W 70°C 2.5A 150°CEY, EEFEAEEI 0A

Ordering Procedure (Example: ZOC 1/4W 0Q T/R-5000)

T A= (F40: ZoC 1/4W 0Q T/R-5000)

ZOCOWA40000O0TS5U0

l l

Product Type (F=f2EEY): Wattage (Zh):
Zero Ohm Resistors(0Q S BH) Zero Ohm
ZOTO=00 (g% 7#F 00 FE) Resistors(0Q) EBH)
Z0CO=00(FEHEZF0NEE) W8=1/8W

Jumper Wire(Bk£%) - W4=1/4W
ZWA0=045mm  ZWB0=0.54mm Jumper Wire( Bk£%) :
ZWB1=0.60mm  ZWC0=0.70mm 00=NIL
ZWD0=0.75mm ZWE0=1.0mm

New/Old Part.no Contrast (#7|H# 5 X3HR)
New Part.no ¥ #S Old Part.no IBRI S
Z0C0**00000A*0 CFRO**00000A*0
ZOT0**00000A*0 Z000**00000A*0

Tolerance (R ZE): Packing Type( B2 3£ 288! ). Packing Qty.

0=NIL A=Tape/Box (4Rt / &%) (BEHE):
T=Tape/Reel ( 4 / B3t ) 5=5,000pcs
B=Bulk/Box (U / &%) 7=7,000pcs
P=Tape/Box of PT-26 product 8=8,000pcs

P/ (PT26 F25) B C=10,000pcs
0=Bulk/Box

(Bt &%)
\/ \J

Resistance Value (FR{&):
Fill-in these 4digits with “0”specially & 4 /> 0 37 0 FR{E

Additional Information( ¥ ):
O=NIL(#7/fdm )

Old Partno |H¥HS
ZWF00000000A*0
ZWF00000000A*0

New Part.no $r ¥l 5
ZWB10000000A*0
ZWE00000000A*0

*M-type jumpers can be customized on request *MZEY B4R BT 435 Il $2 {4
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Copper Plated Steel Wire [$AE25% (CPEY) ] N
wp—-T M }—— )
H

Tin Plated Copper Steel Lead Wire[$E 55 $FA E15M (CTEY) | | |

—~
-
=
K B

H L H D
Power Dimension (R~ )(mm) MAX.Working MAX.Overlaod .Dielectri.c Resistance
Part No Type Ratin Voltage Voltage Withstanding Range
Be el s 7;( BRATE BRI AT Voltage & @%@
D L d +0.05 H+3 HE BE o 12T E J
CPXXW8/CTXXW8 CP/CT12 1/8W 19403 33403 0.54 28 200V 400V 400V 10~10MQ
CPXXW4/CTXXW4 CP/CT25 1/4W 2.2+0.5 6.5+1.0 0.54 28/38 250V 500V 500V 1Q~10MQ
CPXXS3/CTXXS3 CP/CT33-S 1/3W-S 2.2+05 6.5+1.0 0.54 28/38 300V 600V 500V 1Q~10MQ
CPXXW3/CTXXW3 CP/CT33 1/3W 3405 9.0£1.0 0.54 28 300V 600V 700V 10~10MQ
CPXXS2/CTXXS2 CP/CT50-S 1/2W-S 3405 9.0+1.0 0.54 28 350V 700V 700V 10~10MQ
1\ IX@IE
. Y V4
Cutting Type (CO) [T ¥ R A (CO) &) I
Part No. Type Pow:j;;xtmg Dimension ( R )(mm) Resistance Range
*4% i&” 70°C D L BﬁﬁiE‘.@
0..W8 C0-12 1/8W 16 100 32 %010 10~ 10MQ
+0.09 +0.10
C0..w4 CO-25 1/4W 2.1 2000 56 020 10~ 10MQ
€0..W4..A CO-25-A W 21 100 g 1010 0~ 10MQ
...W4... -25- 1/4 1 000 5. 015 10~1
€0..W4..B C0-25B w +009 010 Q~10MQ
...WA4... -25-] 1/4 2.1 001 64 015 10~10
Cutting type resistors are produced without lead-wire and without coating « Cap plated option: 1. Tin-plated 2. Nickel-Plated
PRI R B BEES, TR FRIE 1 EH 2ER
Ordering Procedure (Example: CTO 1/4W 5% 10Q T/B-5000, CTO lead wire)
1T 72X (51%0: CTO 1/4W 5% 10Q T/B-5000, CTOS£%)
Special Feature (41iF): Wattage (Zh): Tolerance (N E): Packing Type( 2287 ): Packing Qty.
O=Standard(FfE 5h) W8=1/8W G=42% A=Tape/Box ( Rt / &%) (BEH2):
F=Flame Retardant (FB#ABY) W4=1/4W J=+5% T=Tape/Reel (g / B2 ) 1=1,000pcs,
I=Non-Inductive (FE/&EY) W3=1/3W K=+10% B=Bulk/Box (B / =3%) 2=2,000pcs
S3=1/3WS P=Tape/Box of PT-26 product 3=3,000pcs,
A/ S2=1/2WS Gt (PT26 /=) /&% | | 4=4000pcs
Product Type (7= &35 8Y): \/ i:zggoms'
CPO=C lated steel lead wi =>topcs
:)ppfzr platec steel ead wire Resistance Value (FE{E): B=2,500pcs
FAEL ML (H=28mm) - :
X 2%, 5%, 10% (E-24 series): 0=Bulk/Box
CPL=Copper plated steel lead wire o nd 5 ard s s — ) i .
STESEE (H=38mm) the 17 digit is "0, the 2™ & 3" digits are for the significant figures of (B &%)
) - - ) the resistance and the 4" indicate the numbers of zeros following;
CTO=Tin Plated copper steel lead wire — 0 \
EHADTLE (H=28mm) 2%, 5% 10% 7 6@ (E:24 Z5VAME : Additional Information( 3 )
= =x = @ e e nAE % e A~ itional Information( ¥ ):
CTL=Tin Plated copper steel lead wire B 1R 0.5 23 RTREN R, 5 4 (IRTBILT 0 0=CP/CT Type !
$E 55 A B SN2 (H=38mm) <1% (E-96 series): A=Co-25-A,
COT= Cutting type (Tin-Plated Cap) the 1" to 3" digits are for the significant figures of the resistance B=CO-25-B
ER (BHEE) ] and the 4" indicate the numbers of zeros following.
CON= Cutting type (Nickel-Plated Cap) <1% 7= (E-96 ZFIEIE ):
HIEIR (SEREANE) ] F -3 URTEBENBNE, F 4 URFE/LDO.
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Feature (F1%)

« This specification is applicable for CFR
1/4W,1/2W,1WS&CPR1/2W&MF1/4W,1/  Panasert Type 1:

P P
2WS,1/2W,TWS,2WS&MORT1/4W,1WS,2 Insulated lead ‘—-‘ ——Z" Ah| |Ah
WS, KNP1/4W,1/2WS,TWS.2WS product EE— T L/
only. KNP2WS product only; For other + LI H D d
product (size), please consult factory for AR i — 7 %
the available specification and drawing.. T 1 ] Ho «
H | W, 1 11.5+£0.5
TEFSIERATF CFR1/4W,1/2W,1WS& ! i \ \ \ W,
CPR1/2W&MF1/4W,1/2WS,1/2W,TWS,2W B 7@ 7@ o 4 @/ W, w
MCC
S&MORT/4W,TWS,2WS,KNP1/4W,1/2WS, ) ] } } 97 ’ 7# t
WS2WS. EERFSE0T RNT, B T ==\
ST UAS B AR Po d :

« Standard product is insulated lead Panasert Type 1:
wire, insulated coating length 1/4W:

9.5+ Tmm; 1WS:1 31 mm; 2WS:15+1mm Insulated lead,

TERABRES| %, BEREKEN:
1/4W: 9.5+Tmm

' j
TWS: 13+1mm 3.5(Max)?" j»r
WS 15+1mm 10503 | | 11:5%05
%# t
P, O\
Panasert Type 2:
Ah
- Y
g
Ho |
W,
W, |Ws
T - W
Do
Items( 1) Symbol Dimension RF' (mm)
1/4W 1/2WS WS 2WS
Body diameter N {FE 2 D 2.5 (Max) 3405 35405 4405
Body length Z{AK & L 6.8 (Max) 91 9+1 11,541
Body height 254 = & H 12 (Max) 17 (Max) 19 (Max) 21 (Max)
Lead-wire diameter 4 H12 d 0.60+0.05 0.60+0.05 0.70+0.05 0.70+0.05
Pitch of component {4 &) & p 12741 12741 12741 12741
Feed hole pitch FLEE PO 127403 127403 127403 127403
Hole center to lead F/0yllI £ P1 3.85+0.7 3.85+0.7 385407 38507
Hole center to body FLiILEAS{A P2 6.35+13 6.35+13 6.35+1.3 6.35+13
Lead to lead distance PSR 0\IIE F 541 541 541 541
Component aligment 2R Ah 0+1 01 01 01
Tape width i F & W 1841 18+1/-15 18+1/-15 18+1/-15
Sticky tape width FUARKTE TR WO 125 (Vi) / 125 (i) 125 (Vi)
6 (min) 6+0.2 6+0.2 6+0.2
Hole position FL{il W1 9+0.5 9+0.75/-0.5 9+0.75/-0.5 9+0.75/-0.5
Uncovered paper tape width £E#H 5 H 5 E w2 1.5 (Max) 1.5 (Max) 1.5 (Max) 1.5 (Max)
Lead -wire clinch height S & B E = & HoO 165 (Max) 16+0.5 16+0.5 16+0.5
Length of snipped lead S 4L BI M= E H1 11 (Max) 11 (Max) 11 (Max) 11 (Max)
Feed hole diameter L% DO 4403 4403 4403 4403
Total tape thickness i 5 /2 & t 0.5+0.2 0.5+0.2 0.5+0.2 0.5+0.2
Lead wire protrusion S£¢ 5 H i TMax - - -
Length of lead cut JIRIAIKE H1-w1 2405 2405 2405 2405
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Avisert(1) Type[Avisert(1)!]

Avisert Type

MR

- This specification is applicable for CFR1/4W,CPR1/2W&MF1/4W,1/2WS,0.6
WS,MOR1/4W,1/2WS,product only; For other product (size), please consult

factory for the specification and drawing.
& T CFR1/4W, CPR1/2W & MF1/4W, 1/2WS, 0.6WS, MOR1/4W, 1/2WS
BEEBE. AE @I, rl/a I MBS A 4 =R

TRER.

- Standard product is insulated lead wire,insulated coating length 9.5+£1Tmm

IRERNELS L, BEORBREN 95+ 1mm,

p
\

Insulated lead

=

H

1

E—.

5 Te 6

W,

Wo

M

Po

Avisert(2) Type[Avisert(2)E!]

[

- This specification is applicable for CFR1/8W, 1/4WS&MF1/8W, 1/4WS product

only; For other product avaiable forming products, please consult factory for the

specification and drawing.

1& BT CFR1/8W, 1/4WS&MF1/8W, 1/4WS [& E BB, &= @I N T, 7]

RIS AT A BUAS E

(_‘.hl B

[Pz |
o my [
Le] |y Hy
H
T— 7
H: —h
\\ N | W
1 | P . L
Jo—o-m—eD
J 1 )]
Py ik ‘J‘ Do

90

|

e
an—t

Items ( I18)

Body diameter <A E 12
Body length ZN &4 E
Lead-wire diameter S££EH 1%
Pitch of component Z{4[&] 5
Feed hole pitch FLEE

Hole center to lead F/C\I &
Lead to lead distance
RS LR Ol 2

Tape width X T E

Sticky tape width
PUBIRH T

Hole position FL{il

Uncovered paper tape width
MHEBEHEE

Height of component from tape center

SHERFRENEE
Lead -wire clinch height
SHEERE
Component height
SHEE

Length of snipped lead
SETUEE

Feed hole diameter
1E

Total tape thickness
REEE

Lead wire protrusion
SLBH

Items ( I18)

Body diameter Z5{KH 12
Body length ZS{A < &
Lead-wire diameter S H1Z
Pitch of component Z{4{a]F8
Feed hole pitch FLIE

Hole center to lead /I &
Hold center to component center
LOESHPLES

Lead to lead distance
RS LR Ol 2

Tape width X35 &

Sticky tape width
PSR BT

Hole position FL{i
Uncovered paper tape width
HEBHEE

Lead wire protrusion
TR EFEFPOIE
Component height
SHEE

Length of snipped lead
Feed hole diameter
FLE

Total tape thickness
KHEEE

Lead wire protrusion
SEEH

Symbol

T o — O

el

WO
W1

W2

HO

H2

DO

Symbol

WO

W2

H1

H2

DO

www.royalohm.com

Dimension R~} (mm)

1/4W

2.5 (Max)
6.8 (Max)
0.60+0.05
12.7+1
12.7£0.3
3.85+0.7

5+1

18+1

12.5 (Min)
6 (min)
9.5+0.5

3.0 (Max)

17.3+0.5

16.5 (Max)

345 (Max)

11 (Max)

4+0.3

0.5+0.2

1 (Max)

Dimension R (mm)
1/8W
1.85 (Max)
3.5 (Max)
0.45+0.05
12.7+1
12.7+0.3
3.85+0.7

6.35%1.3

5+1
18+1

6 (Min)
9.0+0.5

3.0 (Max)

21.25 (Max)

32.25 (Max)

11 (Max)

403

0.5+0.2

1 (Max)
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Avisert Type

!
ol et
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Avisert(3) Type[Avisert(3)%!]

- This specification is applicable for CFR1/8W, CFR1/4WS, MF1/8W, MF1/4WS,
MF1/4W, MF1/2WS, MFO.6WS, MOR1/4W, MOR1/2WS. For other product
(size), please consult factory for the specification and drawing.
TEMEIER T CFR1/8W,CFR1/4WS,MF1/8W,MF1/4WS,MF1/4W,MF1/2
WS,MFO.6WS,MOR1/4W,MOR1/2WS ; B = @EIII I T, RIJAET
[~ LABAS AT &£ PO FIAS IR

« Standard product is insulated lead wire,insulated coating length 9.5+1mm.

TRERABLES| L, BERERKET 95+ 1mm.

P
— h
Insulated Lead _ /g m—.— A_\"E\(%h
=000
+ [~ P~ L | i D
1t
Ho F P‘_
—nln -
o | (— - le
\NREE | SN
\/1\, E T PE— @ y ;\./]/a. Lowgl
) )i— @ /A"
ST S
)
1] o I.I]I _..\i_ Do
Po d

- S 1
ST EY
mE) bol Dimension R~} (mm)
Items ( I Symbo /8w
Body diameter Z{FE 12 D 2.0 (Max)
Body length Z{& K E L 4.2 (Max)
Lead-wire diameter S££H 1 d 045+0.05
Pitch of component Zf[a]3E p 12,741
Feed hole pitch L5 PO 127403
Hole center to lead H /0yl £ P1 385+0.7
Lead to lead distance r 3541
RS LR LN E o
Tape width X5 52 E w 18+1
Sticky tape width .
o WO 6min
PR
Hole position FLfil Wi 9.0+0.5
Uncovered paper tape width
s el W2 3.0M
FHBHEE e
Body height
. H 7.0 (Ma
A W
Lead —wire clinch height
P HO 20.0 (M
SBEERE (e
Component aligment
Ah 0+1
SHRE
Length of snipped lead
ST e
Feed hole diameter
.. DO 4+0.3
LiE
Total tape thickness
N t 0.5+0.2
REEE
Lead wire protrusion
SuBH (e

Ordering Procedure (Example: CFR1/4W 5% 100KQ T/B-2000 PANASERT Type)
1T 752 (153%0: CFR1/4W 5% 100KQ T/B-2000 PANASERT Type)

CFROW4J O0104A 2

UNI-ROYAL
5REE

1/4W

2.5 (Max)
6.8 (Max)
0.60+0.05
12.7+1
12.7£0.3
3.85+0.7

5£1
18+1
6min
9.0+05

3.0 (Max)

10.0 (Max)

16.0 (Max)

0+1

11 (Max)

4+03

0.5+0.2

1 (Max)

Voo

l

Special Feature ($31iE):
O=Standard (A &)

I=Non-Inductive (FC/HAL)
Product Type (7= 258Y):
CFR = Carbon Film Fixed Resistors
(BRFR[EIE FEREER)
MF = Metal Film Fixed Resistors
(ZBEEEBESS)
MOR= Metal Oxide Film Fixed Resistors
(EBENEREEBER)

Wattage (Zh):
W8=1/8W
W4=1/4W
W2=1/2W
S4=1/4W-S
S2=1/2W-S
06=0.6W-S

Tolerance (R ZE):
G=2% J=£5%
K=+10%

Packing Type( B3 2880 ):
A=Tape/Box (4R / &3E)
T=Tape/Reel ( 4 / B2k )

T/Ris 2500PCS per reel
25% 2,500pcs, §&

Packing Qty. (B3 2):
2=2,000pcs(T/B only)( [ T/B)
5=5,000pcs(T/R only)( R T/R)

&2reels per box (T/R
2%)

Resistance Value (FR{&):
2%, 5%, 10% (E-24 series):

the 1% digit is "0, the 2" & 3" digits are for the significant figures of

the resistance and the 4" indicate the numbers of zeros following;
2%, 5%, 10% 7= ah (E-24 ZFIA(E ):

F IR0, E 23 URTIRENEME, F 4 URTH/LNO.
<1% (E-96 series):

the 1" to 3" digits are for the significant figures of the resistance

and the 4" indicate the numbers of zeros following.
<1% ™= dn (E-96 RFIFE(E ):

B 1~3 IRRAENBRE E 4 URTEB/LDO.

A\

Additional Information( ¥ ):

P=Panasert type 1
Q=Panasert type 2
1= Avisert type 1
2= Avisert type 2
3= Avisert type 3
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F Forming Type (F &)
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g

| € " 3

3
»

e Ny

P

I
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F Type (F &) F1Type (F1 £) F2 Type (F2 &) F3 Type (F3 &)
Dimension (R <F) (mm)
Power Rating L Max. D Max. +1
T LBA DEA d+0.05 P Hzl E+0.5
IW (2W-S) 12 50 070 8 6 25
2W(3W-5) 16 55 070 8 6 25
M Forming Type (M )
MB Type (MB ) MC Type (MC B) MK Type (MK E) M Type (M E2)
L
MR —ams et g a=E (1ID=EE
T L T Tz k . L == * L I
p — P p p . 0~3.0
Power Rating L(Max) D(Max) d+0.05 H2 P+1.5
ThE 70°C +0; * .
1/2W & WS 10 4 070 14 13
W &2Ws 12 5 0.70 14 15
2W &3W-S 16 55 0.70 18 20
3W&5WS 17.5 65 075 20 25
5w 2% 85 075 20 31
T Forming Type (T &)
—
PowerRating | 1y D(Max) d+0.05 P(Max) HH AT Re ded PCB hol
IhEE 70°C = -0 mmm ¢
1W-S 10 35 0.70 125 8 E T —
+ $0.90~¢1.05
TW(2W-S) 12 50 0.70 15 8 50210 [ 75210 L
2W(EW-S) 16 55 0.70 20 9 F max1.5 * Only for your reference

Ordering Procedure (Example: MORTWS 5% 10Q B/B M Type with flattened lead wire)
T (5140: MORTWS 5% 10Q B/B M B S4%3T /)

MORO 1S

J 01

O O BMF

v v

v v

y

Tolerance (RN E):
G=2% J=+5%

Packing Type( B3 28 ):

K=+10% B=Bulk/Box (3 / =%%)

Special Feature ($1iF): Wattage (I ):
O=Standard(tF £ 52) W2=1/2W  TW=1W
|I=Non-Inductive (F;E%FY) 2W=2W  3W=3W
SW=5W 15=1W-S
25=2W-S  3S=3W-S
Product Type (F=maEAY): SW=SWS

MOR=Metal Oxide Film Fixed Resistors
(ERANEEEEMER

CFR=Carbon Film Fixed Resistors
(FRPREE FEPEES)

Resistance Value (FE{E):
5% & 10% (E-24 series):
the 1% digit is “0’, the 2™ & 3 digits are for the significant figures of the
resistance and the 4" indicate the numbers of zeros following;
5%,10% =5 (E-24 R 5IPA1E ):
FURO0 5 2. 3MURTHEENERE, & 4 UR=E/L10

2% (E-96 series):
the 1% to 3" digits are for the significant figures of the resistance and
the 4" indicate the numbers of zeros following.

2% 7= (E-96 RIFR(E ):
8B 1~3 (IRTIRENERE, $ 4 (IRTE/LD0.

92

Additional Information( 5¥ ):
FO=F Type (F &) F1=F1Type (F1 B)
F2=F2Type (F2 &) F3=F3Type (F3 &)
TO=T Type (T &)
MF=M Type with flattened lead wire
MESLTR
MC=M Type with bending lead wire
M BUS AT/
MK=M Type with kinked lead wire
M RS EITTH
ML=MType with normal lead wire
MBS EE
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Heat-Shrinkable Tube Forming Type UNI-ROVAL

!
ol et
www.uni-royal.cn

Feature (F1%)

BT LSRRGk (1R ) BIEREITTIR.

EREE TR 3RIE

Used for insulation protection and fusing protection of wire-wound (fusible) resistor. /

« This specification is applicable for KNP KNPU product only. For the other products (size), please

consult factory for the available specification and drawing..

EATF KNP. KNPU B9/ &, HE~ RiEa

TZ Forming Type (TZ BB EE)

TZ-1 Wrapped resistor body only

TZEEBBMEARE

TZ-2 Wrapped resistor body and lead one side only
T2EEBBEAER—NSL

TZ-3 Wrapped resistor body and lead both two side
TZ3EEBRAR RIS

Dimension (/R~F) (mm)

Type 288!

1/4W, 1/2W. 1WSS

1/2W. TWS. 2WSS

TW. 2WS. 3WSS

2W. 3WS. 4Wss

Forming type
MIHS
TZ-1
TZ-2
TZ-3
TZ-1
TZ-2
TZ-3
TZ1
TZ-2
TZ-3
TZ-1
TZ-2
TZ3

WL BUS oI~ E R, i ’\
{
&= |
@D
B @d
]
L1 | L | L2
T T
C
| L e
| R
L1 L3 L2
T T
C
L L o0
L1 | L3 L2
I I
C
Dimension ( R~ )(mm) (L1. L2. L3 Adjustable range RIESEE )
D=1 L+1 L1 L2 L3 @d+0.05 A (Max.) C (Max.)
38 25 / /
25 6.5 38 2Min. 40Max. 0.54 / Max.68mm
2Min. 2Min. 40Max. 33
38 25 / /
35 9.5 38 2Min. 40Max. 0.54 / Max.7Tmm
2Min. 2Min. 40Max. 30
38 25 / /
45 11.5 38 2Min. 40Max. 0.70 / Max.73mm
2Min. 2Min. 40Max. 28
38 25 / /
55 155 38 2Min. 40Max. 0.70 / Max.77mm
2Min. 2Min. 40Max. 25

93



untRoyaL | current Sense Resistors

[RUONZ®
:7 \ \ DVVVE
BREE  msioNrpERe

Feature ($51%)

+ Made by Cu/Ni or Mn/Cu Alloy resistance wire materials
R/ R / A EELHIN

- Excellent Solderability ffiERVIEEE14RE

#
- Suitable for all kinds of Current sense application "% MQJ L
{ & |

EATFEMLER RN A
- Application: Power Supply BBR{HE7

CSRA Type- CSRA &Y CSRB Type- CSRB %! CSRC Type- CSRC &
l ' i ! ! |t & < it i ﬂ ﬂ h
= 1 A a0
ool i e - @
0~3.0 0~-3.0 t —P—
CSRD Type- CSRD 2! CSRE Type- CSRE &Y
L
; : = A
H \ '
“‘g\
H1
@D H l h H2
= Pt 0~30 oD
' F—p—
Specification (14 5E)
p Rated Current Resistance Range N
{] 4E 1= 3
Type 288! oD 417 P R ESE TCR Remark &3E

®0.8mm 4.5A 5mQ~50mQ

®0.9mm 5.0A 5mQO~40mQ

®1.0mm 5.5A 3mQ~30mQ

O1.1mm 6.0A 3mQ~20mQ

®1.2mm 7.0A 3mQ~20mQ
CSRA *P&H could be design by customer's requirement
CSRB ©1.3mm 75A 3mQ~20mO P B H EARIBE P W ERHTIEIT
CSRC ®1.4mm 8.0A 3mO~20mQ +100PPM/°C *Temperature coefficient of resistor could be design by
CSRD customer's requirement

015 9.0A 3mQ~20mQ N SH/=AAA

o e BERMATRIER P NERHTIEH

®1.6mm 9.5A 3mQ~15mQ

®1.8mm 1A 3mQ~10mQ

®2.0mm 12A 3mQ~10mQ

®2.3mm 14A 3mO~7mQ
CSRE ®1.0mm 50A TmQ

94
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Current Sense Resistors

Feature (F1%)

FE At AN FE FE 2R

+ Made by Cu/Ni or Mn/Cu Alloy resistance wire materials
il /B3 / AAEBEEHIR

- Excellent Solderability {#EBIIRHE14EBE

« Suitable for all kinds of Current sense application
ERTFRILAA BRI 2R R

. Application: Power Supply EBJEftR7

CSSA Type- CSSA #il

CSSB Type- CSSB £

I H
H2
ed
c/ Rated Current Resistance Range N
Type 5! oD 478 N - R k &7F
ype 3% & T BiEEE emark &
®0.8mm 4.5A 5mQ~50mQ
E::: ®1.0mm 5.5A 3m0~30m0O *P&H could be design by customer's requirement
cssc D1.6mm 9.5A 3MQ~15mQ *P B H ERRIBE P ERFITIZIT
®2.0mm 12A 3mO~10mQ

Ordering Procedure (Example: CSRC ®1.5mm 10mQ=+5% B/B)
T 75 (1%40: CSRC ©1.5mm 10mQ+5% B/B)

CSRCI

5J 0 1

UNI-ROYAL
5REE

OLB OO

'

Type (=GR ):
CSRA = CSRA type
CSRB = CSRB type
CSRC = CSRC type
CSRD = CSRD type
CSRE = CSRE type
CSSA = CSSA type
CSSB = CSSB type
CSSC = CSSC type

'

Wire @ ( £%1% 9):
08=00.8 10=21.0
12=01.2 15=01.5
16=01.6 20=22.0
23=023

\

'

Packing Type (B2 22 8l):
B=Bulk/Box ( B3 / &%)

Packing Qty.
(BEHE)

J=%5%

Tolerance (% ):

K=£10%

Resistance Value (PE{E):

2%, 5% (E-24 series): the 1st digit is "0"; the 2nd & 3rd
digits are for the significant figures of the resistance
and the 4th digit denotes number of zeros following.

2%, 5% fm (E-24RFIRMA) : BI1LZR0, $231U
FRTEENBNE, F4IRTE/LNO.

<1%(E-96 Series)
the 1st to 3rd digits are for the significant figures of
the resistance and the 4th digit denotes number of
zeros following:

<1% =& (E-9655PEE)
F-3URTIEENBNE, BHMIRTE/LNO.

0=Bulk/Box
0= #if / 2%

\

Additional Information (3% ):

O=NIL (#7/HmR )

Remark: Please refer to page 141 for ordering guide.

E D FERIBEDL P141 TUIRER 6
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Tape in Box Packing (Ammo Pack) (4 22%)

UNI-ROYAL

5

Part No
(e

Carbon Film

Precision Metal Film Lilm Fixed Resistors (3&/E & EE HEES)

CFROWS
CFROS4
CFROW4
CFROW2
CFRO1S

CFROTW
CFRO2S

CFRO2W
CFRO3S

CPROW2
CPROTW
CPRO2W

MFOW8
MF0S4
MF004
MFOW4
MFO0S2
MF006
MFOW2
MFO01S

MFOTW
MF02S

MFo2W
MF03S

MFO3W

Standard Packing of Coated Type Resistors

RREE hemmERemine

Type
E3:d] o

Fixed Resistors( B f% & i B8 fH2S)

CFR-12 52+1
CFR-25-S 52+1
CFR-25 52+1
CFR-50 52+1
CFR-100-S 52+1
CFR-100 64+5
CFR-200-S 64+5
CFR-200 64+5
CFR-300-S 64+5
CPR-50 52+1
CPR-100 52+1
CPR-200 52+1

MF-12 52+1
MF-25-S 52+1
MF-40-SS 52+1

MF-25 52+1
MF-50-S 52+1
MF-60-S 52+1

MF-50 52+1
MF-100-S 52+1
MF-100 52+1
MF-200-S 52+1
MF-200 64+5
MF-300-S 64+5
MF-300 64+5

Metal Film Power Resistors (SIhE & & EHPEES)

PMRO1S
PMR02S
PMR03S

PMR-100-S 52+1
PMR-200-S 52+1
PMR-300-S 64+5

5+0.3
5+03
5+0.3
5+03
5+0.3
10+0.5
10+0.5
10+0.5
10+0.5
5+03
5+0.3

5+03

5+0.3
5203
5+0.3
5203
5403
5203
5+0.3
5203
5+0.3
5203
10+0.5
1005

10£0.5

503
5+0.3

10+0.5

Le
Fl ]

"

.
== . f/ [RULFENCES
T = T

e _ L
Dimension of T/B( R<) (mm)

A+5 B+5
75 70
75 70
75 98
75 45
86 82
94 88
94 88
90 88
90 88
75 116
75 45
86 82
75 70
75 70
75 70
75 98
75 98
75 98
75 45
75 45
86 82
86 82
94 88
94 88
90 88
75 98
86 82
920 88

Note: The above is recommended packaging, the actual packing method is in accordance with the order.

E:
96

U EREFEES, KERUI KITRERNEEARE

*11-12=1.0 Max. &K
ZW: 0

#5=0.5 Max. ;A
PT-26:0.8 Max. SR A

255
255
255
255
255
255
255
255
255
255
255
255

255
255
255
255
255
255
255
255
255
255
255
255
255

255
255
255

www.royalohm.com

Qty./Box
HE/=

5,000
5,000
5,000
1,000
1,000
1,000
1,000
500
500
5,000
1,000

1,000

5,000
5,000
5,000
5,000
5,000
5,000
1,000
1,000
1,000
1,000
1,000
1,000
500

5,000
1,000

1,000



Ll
et
www.uni-royal.cn

Tape in Box Packing (Ammo Pack) (455 & 2)

Part No
BS

Metal Oxide Film Fixed Resistors ( & /B &L IEE EFEFEES)

MOROW4
MOR0S2
MOROW?2
MORO01S
MOROTW
MOR02S
MOR02W
MORO03S
MORO3W
MORO05S
MORO5W

Metal Glaze Film Fixed Resistors (1522 5 25 fh B [ & E5 fH 2S)

MGROW4
MGROW?2
MGROTW
MGRO2W
MGRO3W
MGR0S2
MGRO1S
MGR02S
MGRO3U
MGR03S

Standard Packing of Coated Type Resistors

Type
et

MOR-25
MOR-50-S
MOR-50
MOR-100-S
MOR-100
MOR-200-S
MOR-200
MOR-300-S
MOR-300
MOR-500-S
MOR-500

MGR-25
MGR-50
MGR-100
MGR-200
MGR-300
MGR-50-5
MGR-100-S
MGR-200-S
MGR-300-5S
MGR-300-S

Fusible Resistors( R 22E3PAZS)

FRNOW4
FRN0S2
FRN004
FRNOW2
FRNO75
FRNOTW
FRNO1A
FRNO2W
FRNO3W

FRN-25
FRN-50-S
FRN-40
FRN-50
FRN-75
FRN-100
FRN-150
FRN-200
FRN-300

(o]

5+0.3
5+0.3
5+03
5203
5+03
5+0.3
10£0.5
10+0.5
10+0.5
10+0.5
10+£0.5

5+0.3
503
5+03
10£0.5
10£0.5
5+03
503
503
5+0.3
10+0.5

503
503
5+0.3
5+0.3
5+03
5+03
5+03
5+0.3
10+0.5

AR B FE FH A B AR

T

T

Il
"

Il

: Ao LmagER

i

Dimension of T/B( R<}) (mm)
Ax5

75
75
75
75
86
86
90
90
90
90
115

75
75
86
90
90
75
75
86
86
90

75
75
75
75
80
80
86
86
90

Note: The above is recommended packaging, the actual packing method is in accordance with the order.

U EREFEEAR, KERUI KITRERNaRARE

B+5

116
116
45
70
82
82
119
119
88
88
124

116
70
82

119
88

116
70
82
82

119

116
116
45
70
70
82
82
119

*L1-12=1.0 Max. &K
ZW:0

*5=0.5 Max. A
PT-26:0.8 Max. A

C+5

255
255
255
255
255
255
255
255
255
255
500

255
255
255
255
255
255
255
255
255
255

255
255
255
255
255
255

255
255

UNI-ROYAL
5REE

Qty./Box

He/ =

5,000
5,000
1,000
1,000
1,000
1,000
1,000
1,000
500
500
500

4,000
1,000
1,000
1,000
500
4,000
1,000
1,000
1,000
1,000

5,000
5,000
5,000
1,000
1,000
1,000
1,000
1,000
1,000
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Tape in Box Packing (Ammo Pack) (45 23%)

I.INI_RML

Standard Packing of Coated Type Resistors

EHMEE
FE our

Part No
Bs

Wire Wound Fixed Resistors KNP (with Non-inductive KNPN & Anti-surge KNPA)

KNP*W4
KNP*S2
KNP*W2
KNP*1S
KNP*1W
KNP*2S
KNP*2W
KNP*3S
KNP*3W
KNP*5S
KNP*5W

KNP*7S

Type
e

KNP*-25
KNP*-50-S
KNP*-50
KNP*-100-S
KNP*-100
KNP*-200-S
KNP*-200
KNP*-300-S
KNP*-300
KNP*-500-S
KNP*-500

KNP*-700-S

(o]

Jumper Wires & Zero Ohm Resistors( Bk 1 Z R IR & & FE FEES)

ZWAO
ZWBO
ZWB-1
ZWCo
ZWDO
ZWEO

ZoTOWS8
Zocows

Z0TOoW4
Z0Cow4

PT-26Type (PT-26 ZKHY)

CFROWS
MFOW8

CFROS4
MF0S4

MF004

CFROW4
MFoOW4
FRNOW4

MFO0S2
MORO0S2

MF006

ZW-A
ZW-B
ZW-B1
ZW-C
ZW-D
ZW-E

Z0T-12
Z0C-12

Z0T-25
70C-25

CFR-12
MF-12

CFR-25-S
MF-25-S
MF-40-5S

CFR-25
MF-25
FRN-25
MF-50-S
MOR-50-S

MF-60-S

52+1
52+1
52+1
52+1
52+1

52+1

52+1

52+1

+1.5

p

5+0.3
5+0.3
5+0.3
5+0.3
5+0.3
5+0.3
10+0.5
10+0.5
10+0.5
10+0.5
10+0.5

10+0.5

5+03
5+0.3
5+03
5+0.3
5+0.3

5+0.3

503

5+0.3

5+0.5

5405

505

505

5405

5+0.5

L
F ™
= T
+
== = ::/ 1 imas i
i ou
T = '
e L
Y 1)
Dimension of T/B( R<) (mm)
At5 B+5

*11-12=1.0 Max. &K
ZW: 0

#5=0.5 Max. ;A
PT-26:0.8 Max. SR A

C+5

LREEIES (& T KNPN STtk RE KNPA)

75
75
75
75
86
86
90
90
90
90
115

115

75
75
75
75
75

75

75

75

50

50

50

50

50

50

Note: The above is recommended packaging, the actual packing method is in accordance with the order.

98

U EREFEEA, KEREUI KITRERNEEARE

116
116
45
45
82
82
119
119
88
88
124

124

98

66

66

66

100

100

100

255
255
255
255
255
255
255
255
255
255
500

500

255
255
255
255
255

255

255

255

255

255

255

255

255

255

www.royalohm.com

Qty./Box
HE/2

5,000
5,000
1,000
1,000
1,000
1,000
1,000
1,000
500
500
500

500

10,000
10,000
10,000
8,000
8,000

7,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000
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Standard Packing of Coated Type Resistors

al el
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Tape in Reel (45 B3%)

Part No Type
Hs ESit)

A B AR FH A B AR

I (i)
1 [l
! |

70~100mm leader
at beginning & end
A BIE"

1 70~100mm4
B
: b Paper Tape 465

: g— Resistors E3FH

300mm leader at beginning and end . 7= Paper Tape 4L

BI/EH 300mm 4

Dimension of T/R( R<}) (mm)

Carbon Film Fixed Resistors( F%I% & FEFA2S)

CFROWS CFR-12
CFROS4 CFR-25-5
CFROW4 CFR-25
CFROW2 CFR-50
CFROTS CFR-100-S
CFROTW CFR-100
CFRO2S CFR-200-5
CFRO2W CFR-200
CFRO3S CFR-300-S
CPROW2 CPR-50
CPROTW CPR-100
CPRO2W CPR-200

(0] A W5 H+5 L+5
521 73+2 85 295 293
521 73+2 85 295 293
521 73+2 85 295 293
521 73%2 85 295 293
521 73+2 85 295 293
64+5 80+5 95 295 293
64+5 80+5 95 295 293
64+5 80+5 95 295 293
64+5 80+5 95 295 293
52+1 73+2 85 295 293
52+1 73+2 85 295 293
5241 73+2 85 295 293

Precision Metal Film Fixed Resistors ( & /&R [El EFE[HES)

MFoOWs8 MF-12
MF0S4 MF-25-S
MF004 MF-40-SS
MFoOW4 MF-25
MF0S2 MF-50-S
MFOW2 MF-50
MF006 MF-60-S
MFO01S MF-100-S
MFO1W MF-100
MF02S MF-200-S
MF0o2W MF-200
MFO03S MF-300-S
MFO3W MF-300

52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
64+£5 80+5 95 295 293
64+5 80+5 95 295 293
64+£5 80+5 95 295 293

Metal Film Power Resistors (S I1% % [ iR HET)

PMRO1S PMR-100-S
PMR02S PMR-200-S
PMRO3S PMR-300-S

52+1 73%2 85 295 293
52+1 73%2 85 295 293
64+5 80+5 95 295 293

Note: The above is recommended packaging, the actual packing method is in accordance with the order.

U EREFEES, KREUTT KITREENEEARE

Flange =
0%

UNI-ROYAL
5REE

Cylinder
Mo T

s fst |

Qty./Box
HEe/ =

5,000
5,000
5,000
2,500
2,500
1,000
1,000
1,000
1,000
5,000

2,500

2,500

5,000
5,000
5,000
5,000
5,000
2,500
5,000
2,500
2,500
2,500
1,000
1,000

1,000

5,000
2,500

1,000
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Standard Packing of Coated Type Resistors

Tape in Reel (4R E2E)

Metal Oxide Film Fixed Resistors ( & /& & {V FE [E EFEPHES)

Metal Glaze Film Fixed Resistors (5% 15 25 fh A% [&] i€ EB PH 28)

Part No
Hs

MOROW4
MORO0S2
MOROW2
MORO01S
MOROTW
MOR02S
MORO2W
MORO03S
MORO3W
MORO05S
MORO5W

MGROW4
MGROW2
MGROTW
MGRO2W
MGRO3W
MGR0S2
MGRO1S
MGR02S
MGRO3U
MGRO03S

Type
ESit)

MOR-25
MOR-50-S
MOR-50
MOR-100-S
MOR-100
MOR-200-S
MOR-200
MOR-300-S
MOR-300
MOR-500-S
MOR-500

MGR-25
MGR-50
MGR-100
MGR-200
MGR-300
MGR-50-S
MGR-100-S
MGR-200-S
MGR-300-5S
MGR-300-S

Fusible Resistors( {Rf22F2A23)

FRNOW4
FRNOS2
FRN004
FRNOW2
FRNO75
FRNOTW
FRNO1A
FRNO2W
FRNO3W

FRN-25
FRN-50-S
FRN-40
FRN-50
FRN-75
FRN-100
FRN-150
FRN-200
FRN-300

o

e B A A B AR

73%2

73%2
73%2
73%2
80+5
80+5
80+5
80+5
11545

I (i)
II | III

300mm leader at beginning and end
HifS 88 300mm 45

Dimension of T/R( R<F) (mm)
W5

85
85
85
85
85
85
95
95
95
95
121

85
85
85
95
95
85
85
85
85
95

85
85
85
85
85
85
85
85
95

Note: The above is recommended packaging, the actual packing method is in accordance with the order.

100

U EREFEEA, KEREUI KITRERNEEARE

295
295
295
295

295
295
295
295
295
295
310

295
295
295
295
295
295
295
295
295
295

295
295
295
295
295
295
295
295
295

GIEES

I%“ Paper Tape 4t
'(
3= Resistors EBPH

. T Paper Tape 4

70~100mm leader
at beginning & end o

1 70~100mm4LHH

e
Gil

310

293
293
293
293
293
293
293
293
293
293

293
293
293
293
293
293
293
293
293

Flange =
put

www.royalohm.com

Cylinder

s s s

Qty./Box
HE /=

5,000
5,000
2,500
2,500
2,500
2,500
1,000
1,000
1,000
1,000
700

5,000
2,500
1,000
1,000
1,000
5,000
2,500
1,000
1,000
1,000

5,000
5,000
5,000
2,500
2,500
2,500
2,500
2,500
1,000
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Standard Packing of Coated Type Resistors

al el

www.uni-royal.cn

Tape in Reel (45 H&3%)

Part No Type
Hs ESit)

AR B FE FH A B AR

I (i)
II | III

70~100mm leader
at beginning & end

s
1 70~100mm&LH

g

: b Paper Tape 45
‘ = Resistors Sz
. "= Paper Tape 4

300mm leader at beginning and end
RIS 88 300mm 4

Dimension of T/R( R~f) (mm)
[0} A W5 Ht5 L+5

Wire Wound Fixed Resistors KNP (with Non-inductive KNPN & Anti-surge KNPA) £24% B TE 28 ( & TS/ A KNPN SiidBkHE! KNPA)

KNP*W4 KNP*-25
KNP*S2 KNP*-50-S
KNP*W2 KNP*-50
KNP*1S KNP*-100-S
KNP*1W KNP*-100
KNP*2S KNP*-200-S
KNP*2W KNP*-200
KNP*3S KNP*-300-S
KNP*3W KNP*-300
KNP*5S KNP*-500-S
KNP*5W KNP*-500
KNP*7S KNP*-700-S

52+1 73%2 85 295 293
5241 73%2 85 295 293
52+1 73%2 85 295 293
521 73%2 85 295 293
52+1 73%2 85 295 293
521 73%2 85 295 293
6445 80+5 95 295 293
64+5 80+5 95 295 293
6445 80+5 95 295 293
64+5 80+5 95 295 293
9045 11545 121 310 310
90+5 11545 121 310 310

Jumper Wires & Zero Ohm Resistors( Bk 4% 12 KR 48 [E] £ 2 PA2S)

ZWA0 ZW-A
ZWBO ZW-8
ZWB-1 ZW-B1
ZWCo ZW-C
ZWDO ZW-D
ZWEO ZW-E

ZOTOWS

Z0COWs 2012

ZOTOW4

Z0CoW4 7025

52+1 73+2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 73%2 85 295 293
52+1 732 85 295 293
52+1 73%2 85 295 293
52+1 732 85 295 293
52+1 732 85 295 293

Note: The above is recommended packaging, the actual packing method is in accordance with the order.

U EREFEEAR, KERUI KITRERNaRARE

Flange =
pul-;

UNI-ROYAL
5REE

Cylinder
odE T

isfsr s

Qty./Box
HE /=

5,000
5,000
2,500
2,500
2,500
2,500
1,000
1,000
1,000
1,000
700
700

10,000
10,000
10,000
10,000
10,000
10,000

5,000

5,000
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Standard Packing of Coated Type Resistors

e B A A B AR

Bulk in Box Packing (82t &%)

Part No
Hs

Type
3]

Carbon Film Fixed Resistors( i f% [ i B3 [H2S)

Precision Metal Film Fixed Resistors ( & & £ E E 2 EES)

CFROWS
CFROS4
CFROW4
CFROW2
CFRO1S
CFROTW
CFRO2S
CFRO2W
CFRO3S
CPROW2
CPROTW
CPRO2W

MFOWs8
MF0S4
MF004
MFOW4
MF0S2
MFOW2
MF006
MFO01S
MFOTW
MF02S
MFo2W
MFO03S
MFO3W

CFR-12
CFR-25-S
CFR-25
CFR-50
CFR-100-S
CFR-100
CFR-200-S
CFR-200
CFR-300-S
CPR-50
CPR-100
CPR-200

MF-12
MF-25-S
MF-40-SS
MF-25
MF-50-S
MF-50
MF-60-S
MF-100-S
MF-100
MF-200-S
MF-200
MF-300-S
MF-300

Metal Film Power Resistors (75 IhZE % & fE 3 FHAS)

PMRO1S
PMR02S
PMRO3S

PMR-100-S
PMR-200-S
PMR-300-S

A5

140
140

140
140
140
140
140
140
140
140
140
140

140
140
140

Dimension of B/B( R<F) (mm)
B+5

80
80
80
80
80
80
80
80
80
80
80
80

80
80
80
80
80
80
80
80
80
80
80
80
80

80
80
80

Note: The above is recommended packaging, the actual packing method is in accordance with the order.
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i

240
240
240
240
240
240
240
240
240
240
240
240

240
240
240
240
240
240
240
240
240
240
240
240
240

240
240
240

Qty.of Bag/Box
KUE  2HE

1,000/20,000
1,000/20,000
500/10,000
250/5,000
100/2,500
100/1,500
100/1,500
100/1,000
100/1,000
500/10,000
250/5,000
100/2,500

1,000/20,000
1,000/20,000
1,000/20,000
500/10,000
500/10,000
250/5,000
500/10,000
250/5,000
100/2,500
100/2,500
100/1,500
100/1,500
100/1,500

500/10,000
100/2,500
100/1,500
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Standard Packing of Coated Type Resistors

Bulk in Box Packing (2t 2 %)

Part No
Bs

Type
e

Metal Oxide Film Fixed Resistors ( & /B &L IEE EFEASS)

MOROW4
MOR0S2
MOROW?2
MORO01S
MOROTW
MOR02S
MOR02W
MORO03S
MORO3W
MORO05S
MORO5W
MORO7W
MORO08W
MOR0O9W

Metal Glaze Film Fixed Resistors (#5253 18 fhi % [ £ EE FH2S)

MGROW4
MGROW?2
MGROTW
MGRO2W
MGRO3W
MGR0S2
MGRO1S
MGR02S
MGRO3U
MGRO03S

MOR-25
MOR-50-S
MOR-50
MOR-100-S
MOR-100
MOR-200-S
MOR-200
MOR-300-S
MOR-300
MOR-500-S
MOR-500
MOR-700
MOR-800
MOR-900

MGR-25
MGR-50
MGR-100
MGR-200
MGR-300
MGR-50-S
MGR-100-S
MGR-200-S
MGR-300-5S
MGR-300-S

A5

140
140
140
140
140
140
140
140
140
140
140
140
140
140

140
140
140
140
140
140
140
140
140
140

AR B FE FH A B AR

UNI-ROYAL
5REE

“

Dimension of B/B( R~f) (mm)

B5 C+5
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240
80 240

Note: The above is recommended packaging, the actual packing method is in accordance with the order.
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Qty.