2019~2020






5. A E PR

AN
1988 nov"

Bangkok, Thailand

REEE 24 ROYALOHM

ATT&UR PARTNERSHIP

2018

UR

UNI-ROVAL
8% E
Est. 1978

Hsinchu, Taiwan

o el "

1992
Kunshan, China
EWES hE- B

FOSS

2003
Kunshan, China

Kunshan, China
AR hE- B .

2016

Huai’an, China
REERIE hE-ER

Our Mission:

Bt PE- Bl

2009

Xiamen, China
MERE PE-E)

Create value for customers, business associates and
partners by providing reliable products and quality
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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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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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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

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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Series FEMmAY]  Item or Type & Page
Thick Film Surface Mount Chip Resistors /B 5 % 3 & F B8 fE

Thick Film Chip Resistors 2R & A EBBEES  01005,0201, 0402, 0603, 0805, 1206, 1210, 1812, 2010, 2512 10
High Value Thick Film Resistors /=B [E R & F7 BBFESS 0603, 0805, 1206, 1210 13
High-Power Thick Film Chip Resistors-HP SIS Fr EBBERS  HPO2, HPO3, HPOS, HPO6, HPO7, HP10, HP11, HP12 14
Ultra High Power Thick Film Chip Resistors - SP i8S 012K /2 R& & EBPESE  SP10, SP12, SP17, SP020, SP027 16
High-Voltage Thick Film Chip Resistors - HV & [E/2 & Fr BBFESEE  HV03, HV05, HV06, HV07, HV10, HV12 18
Anti-Surge Thick Film Chip Resistors - AS $T/R/B/EARE A EBFEES  AS02, AS03, AS05, AS06, ASO7, AS10, AS12 20
High-Precision Anti-Surge Thick Film Chip Resistors - PS i & E TR E/ER S BBESS  PS02, PS03, PS05, PS06, PS07, PS10, PS12 22
Low T.CR Thick Film Chip Resistors - LT {foRE R #/EE S BFESE  1T02, LT03, LT05, LTO6 24
Flex LED Strip use Thick Film Chip Resistor - LE 20T 5% RS EBFHRS  LEOS, LFO6 26
Wide Terminal Thick Film Chip Resistor -WR FeEBAR/E R & FrEBPEEE  WR08, WR12, WR18, WR20. WR25 28
Trimmable Thick Film Chip Resistors - TR BIJ8/E £ & F EEFHES  TRO3, TRO5, TRO6 30
Anti-Electro Static Discharge Thick Film Chip Resistors - ES JTE#EB/E B8 & T FBBASS  £S01, ES02, ESO3, ESO5, ES06, ES07 32
Non-magnetic Thick Film Chip Resistors - NM JEHZ/Z & EBFEZS  NMO02, NMO03, NMO5, NMO06, NM 12 34

Thick Film Surface Mount Lead Free Chip Resistors /2 5 2R 5% T5 58 & Fr FE R
Complete Pb-Free Thick Film Chip Resistor - PF Se 2T fREfE S F EBFASS  PFOA, PFO1, PFO2, PFO3, PFO5, PFO6, PFO7, PF11, PF10, PF12 36

Thin Film Type Surface Mount Chip Resistors SER 28 R E N4 3E S F FFE
High-Precision Thin Film Chip Resistors - TC i A8 8% & F7 BBFESE  TC02, TCO3, TCO5, TCO6, TCO7, TC10,TC12 38
Current Sensing Chip Resistors B2374& 1 & Fr B3 FH 28
Metal foil Chip resistor - MS &3&5ATUEBBASS  MS05, MS06, MS07, MS10, MS12 40
Metal Strip Chip Resistors &2 fAFBBE  LRO6, LR10, LR12 42
Chip Resistors Shunt - RS T 937 FBBERS  RS12, RS21, RS31 44
AEC-Q200 Relevant Provision Resistor AEC-Q200 #8% 5% 7R FEPH2S

Automotive Thick Film Chip Resistors - CQ RZE4k & BBFAZE  CQ02, CQ03, CQO5, CQO6, CQ07,CQ10, CQT2 46
Automotive High Power Thick Film Chip Resistors-HQ A& EIES&FBFESE HQ02, HQO3, HQO5, HQO6, HQO7, HQ10, HQ12 48
Automotive Low Resistance Thick Film Chip resistor-CS 7SZF R FB/ERE S EBBERS  CS02, CS03, CS05, CS06, CS07,CS10,CS11,CS12 50
Anti-Sulfurized Automotive Thick Film Chip Resistors - NQ B b/ S 2R & A EBBEES  NQOT,NQ02, NQO3, NQO5, NQO6, NQO7, NQ10, NQ12 52
High Quality Anti-Sulfurized A”mm%fg%%ggégg;gggﬁ'ﬂgg NS0T, NS02, NS03, NS05, NS0, NS07, NS10, NS 12 54
Anti-Sulfurized Thick Film Chip Resistor Array-Convex Terminal 2502, 4502, 4503 56

bR ERE S Y EB pE RS
Array-Convex Terminal & Network Resistors Hf%!| & 45 E5 R

Chip Resistor Array &P HEFIEEBESES  2F01, 4F01, 2C02, 4C02, 4C03, 2D02, 2D03, 4D02, 4D03, 4DP3, 16P8 58
Thick Film Chip Resistors Network /E & &8 Fr 45 EBBEEE  8R06, 8506, 10P8, 1058, 10T8, 10E9 60
Packing of Surface Mount Resistors REIMGIETEBFEESEIEE  Packing of Surface Mount Resistors 61

Through Hole Category-Film Resistors {4 2& - fXZFHFH

Carbon Film Fixed Resistors R E8fE2E CFR, CPR 63
Precision Metal Film Fixed Resistors #5822/ iR FBREES MF 65
Power Metal Fixed Resistors TNE A ¢ /EREEEBLEZE PMR 67
Metal Oxide Film Fixed Resistors /8 @V EEIE FBPAZE MOR 69
Terminal Type Metal Oxide Film Resistors I A A< B AL AR FEFHES  TMOR, TMOV, TMOL 71
Metal Glaze Film Fixed Resistors B IBHHIZE E BEHES MGR 72
Fusible Resistors £REQ£2EBPEEE  FRN 74
Through Hole Category-Wire-wound Resistors {3 - 4245 EE[H
Wire-Wound Fixed Resistors ££%ZU[EITE EBFEEE KNP, KNH, KNS 75
Wire-Wound Non-Inductive Fixed Resistors 245 B T4 FEPESS  KNPN 78
Wire-Wound Anti-Surge Fixed Resistors e4&igfk R EBPERE  KNPA 80
Wire-Wound Fusible Resistors £e£&{RIG 2RI EBRESS KNPU 82
Wire-Wound Power Resistors EIZREe4L AVEBPEES  WPR 84
Thermal Fusing Wire-wound Fixed Resistors 224428 E{RG 22 FEFEEE TFR 86
Through Hole Category-Special type &Forming process Resistors {2 - 157k A 51 & A AN TEEFE
Jumper Wires & Zero-Ohm Resistors Bk&e N ZRUIBEBPEZE  ZW, ZOC. ZOT 87
Copper Plated Steel Lead Wire Type & Cutting Type fAB NS LA R IEIFMME. CP.CO 88
Vertical Taping ILZUERT  Panasert, Avisert (AVI-1, AVI-2, AVI-3) 89
M & F Forming Type AN TE!FEPAZE MBY&F B F F1,F2, F3, M, MB, MC, MK, T 92

Heat-Shrinkable Tube Wrapped Forming Type AZREEB NI LA 121,722, TZ3TMTF 93
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Series FFMMAY]  Item or Type #AE Page

Current Sense Resistors BRI MIEBPE  CSRAL CSRB. CSRC. CSRD. CSRE. CSSA. CSSB. CSSC 94

Standard Packing of Coated Type Resistors 7R#& B EBFAZZ BIEEAT/E  Tape/Box, Tape/Reel, Bulk/Box 96

Thick Film Printing Through Hole Category-Network Resistors B FEEN I {4 3¢ - M48 B3 FH

Resistor Network - SIP Series [I£5FBFEER - SIP &% RNL. RPL. RNM. RPH 105

Special Network —SIP Series 45%kM48FEBASS - SIP %] SN0001, SN0002, SNO003, SNO004, RCH, RCN, CNM, CNH 109

High Voltage Flat Resistors /&R EBrEZE HFR 110

Metal Glazed Film Fixed Resistors - I B HHAZ[E|E FBBFEEE RCO6, RCO6 -1 m

Through Hole Category-Traditional Cement Resistors {2 - 7K;E B2 FE

el Leadeigg%iggfﬂigdgzggg; P;(RVVVVS;;J PRW. PRWC. PRWC-1. PRWA 112

Radial Type C\;@é’]ﬁg‘g;‘;ﬁg _F)PRFZ\:A&;PRSSS;'; PRM. PRMA. PRMB. PRM. PRMT. 14

Radial Term'”ag;g%ﬁ;gj;ﬁgggigEég;jf;f;f;jg;i PRUO. PRUA. PRUB. PRTO. PRTA. PRTB 118

Cement Power Type Resistors 7Kg ThZ B fH

Radial Terminal Type Cement Fixed Resistors 3 Tl BU7)CREIE FBPEEE PRVA. PRVB. PRZA. PRZA-1. PRZA-2. PRZC. PRZC-1. PRZD 120
Terminal Type-With metal mounting bracket I T i 2 & B LHEZEE PRS. PRTC. PRTD. PRTM 121
Lead Type Cement Fixed Resistors S ALACEEIEBPEEE PHF-1. PHF-2. PHF-3. PRWI 122

Power Dissipation Mount Fixed Resistors 34N EBFE28 PDM. PDM-1. PDMS 123

High Power Wire-wound Aluminum Case Resistors i hZE45e4k a7 FEREES HBWR. HEWR 124
Power Alloy Wire-wound Resistors THEE&E445FBFHZE QH. QL. QR. QRZG 126

Custom Resistors-Automotive £ LB - /52
Custom Resistors-Automotive-1 E B EBPASS - /54 -1 BCR. ASSY 128
Custom Resistors-Automotive-2 FEFIZLEEFEZS - /52 -2 HFWR 129
Custom Resistors-Power Supply, Industrial Control ZE 2L EEFH - IR, TiE%
Custom -Power Supply, Industrial Control-1 FEFIZYEBFARS - EBJR. T#%-1 PHF. FTR. TFRC 120
Custom -Power Supply, Industrial Control-2 EHIZYEEASS - EBJR. T3F -2 QHO. KNHW. KNHB 131
Custom -Power Supply, Industrial Control-3 FEHIZFBPASS - EBJR. T4% -3 HPWR. HAWF 132
Custorn -Power Supply, Industrial Control-4 FEHIZLFEASS - BBIR. TI%F 4 HAWR 133
Standard Packing of Cement Resistors 7K)E FEBRSS BT 134
Test Methods and Explanation iz 75 3£ R £ /%

Test Methods #2175 7% 137

Standard Nominal Resistance Values 1T /BB {E 138

Explanation of Part No. System 15 2451 14

Standard Color Code System TR/ R ST 143

E3BEF44} Resistor material

Ceramic Rod &/ OPD. OSD 146

Capped Ceramic Rod ZHME&EE  0SC 148

Carbon Film Capped Ceramic Rod fixf&E£A0E#%E CRC. CRD 150

Metal Film Capped Ceramic Rod & /EEHIERE MFC. MFD 152

Metal Oxide Film Capped Ceramic Rod & B&LIELAMEE MOC. MOD 154

Metal Glaze Capped Ceramic Rod IZIEFIEZAIEE MGC. MGD 156

Chemical Nickel - Plating Film Capped Ceramic Rod f£3#5TARARZANE R CNC. CND 158
Zero ohm Copper Plated Rod ZEHETAE  70C 160

Zero ohm-Tinned Iron Rod 0Q &8 Ek#E  TOEO 160

Tin-Plated Steel Cap 18 TOC 162

Ceramic Case &7 CKO. CGO 163

LED Ceramic Substrate LED f&E 1R
Thin-Film Ceramic Substrate — DPC SEEMZEEIR  1143x1143mmx0.38/0.5/1.0mm 167

A BR MESHRNE—RSE, BEURBRHNSRIEEE, TRIBEEREHAE B

Note: Catalog/website specifications are for general reference only. Detailed Product Specification shall take precedence & is available upon request.
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Feature (43¥1%) -
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- Small size & light weight §2/1\335& A - - =
. oy ™ o}

« Reduction of assembly costs and matching with placement machine. - ? ‘ o ¥ ‘

TR E A A R A MBS A L SR -,& > % e
- Suitable for both wave & re-flow soldering. J& & IR IE IR 5 BIFIE R ‘ ; ‘ " ’"‘ .
- Applications: Navigator (GPS), Mobile Phone,Telecom, PDA, Setbox, Meter. s . ) ’

T GPS, #nhERIE, PDA, HIINE, &
Figures (B21X) Derating Curve & Specification

PRI R 1t RE

1. High purity Alumina substrate (4B A L IBEIR) _55°C 70°C 125°C 155°C
2. Protective coating (fR7/2) g 100 h
3. Resistance element (FAHT7TE) S T gof RN : :
M g 60 : : \ : :
R 9 : 01005 0201~2512
" w® e 400 : :
4. Termination (Inner) Ni/ Cr [SHTE () /48 2] & £ . : :
5. Termination (Between) Ni Barrier [I & (F) f2/E] 9 20 : ! N ‘\i
‘Lu_‘ = oL
6. Termination (Outer) S (1 (51) #5/2 ()] & 6040 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (R E)(°C)
Type Eidl} 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{ERE 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 Voltage - - 100V 300V 500V 500V 500V 500V 500V 500V
Ho 45 E
Operating Temperature “55~+125°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
TERESER
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) 0.13£0.02 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
N 0.5A 0.5A 1A 1A 2A 2A 2A 2A 2A 2A
T FR 4R R PR AN E FE TR
Max.Overload Current of Jumper
=L 1A 1A 2A 2A 5A 10A 10A 10A 10A 10A
SRRFEEPE R AT SRR
Type K5 01005 0201 0402 0603 0805 1206 1210 1812 2010 2512
Power R:;J'%? at70°¢ V32W120W 116W 110W 1/8W 174w 174w 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 001O~TOMO

10



uniohm Thick Film Chip Resistors
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Marking on the Resistors Body (F8 FEZS{AFF3HT7T)

« 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/, SRR AT FE3

« +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(IZRENBRE, E=UXRTE/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 <+ 1% N EF fmFHSHE AL, 51 = (L2RERNB IR, HTF
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% 27 E-06 2 FATERR(E, (FIFBFR AN AL/, KA =(IFREE ) koS
55 (F8) i & RIERAMERI A E,

Multiplier Code (for 0603 <+1% marking) [f5%XF3 (0603<+1% F7737)]

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

IR &E B HEs

UNI-ROYAL
5REE

153 = 15000Q = 15KQ

Below 100): 6R8 = 6.8Q)
10Q LA #HR73: 6R8 = 6.80)

2372 =23700Q = 23.7KQ

Below 10Q2: 3R24 = 3.24Q)
10Q LU AT7R: 3R24 = 3.240)

Standard E-96 series Resistance Value code (for 0603<+1% marking) [E-96 2 5!|#T AR {E AT (X10603<+1%AIFH3)]

Value Code Value Code Value Code Value Code Value Code Value Code
FE{E AT BE{E AT ME{E KT PE{E K1g PR{E s PR{E s
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
13 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' O = 29B

29B 10X

1240=124x10" = 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 5, BB E-96 RFIBIREME, FnMlswBI N EER, BREFTH N EZIN—5&4%

122=1200=1.2KQ

122 [l 680

680 = 680

11



Thick Film Chip Resistors

UNI-ROYAL RYNA
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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

01005: 10<R<10Q2: -200~+600ppm/°C
10Q<R<100Q): +£300ppm/°C
100Q<R<10MQ: £200ppm/°C

0201: 1Q<R<100: -100~+350ppm/°C
>1002: £200ppm/°C

www.royalohm.com

0603: 0.010<R<0.030:+1500PPM/°C
0.03Q<R<0.05Q:£1000 PPM/°C
0.050<R<1Q:+800PPM/°C
1Q<R<10Q: +200PPM/°C
>100:+100PPM/°C

0805, 1206, 1210, 1812, 2010, 2512:
0.010 < R <0.0150: +1500ppm/°C
0.015Q < R <0.03Q::+1000ppm/°C
0.03Q < R <10Q: £800ppm/°C
10Q<R<10Q2: £200ppm/°C
>100: £100ppm/°C

RERI 0402: 10<R<100: +200ppm/°C
>10Q: £100ppm/°C
+5%, % 2%: +(2.0% + 0.050))
G At iR) S B FeT +1%, £ 0.5%: +(1.0% + 0.05Q)
01005 5% %1% : +(2.0% + 0.050))
paE= ] ] > 1,000 MQ
No evidence of flashover, mechanical damage, arcing or insulation breakdown
YETTE e il geareng
TEHEF, $IN KA AR5
G LR +(1.0% + 0.05Q)
[npesEsat +(1.0% + 0.050)
EIf<lca Coverage must be over 95%.
+5%, + 2%: +(1.0% + 0.050)
REWRETK +19%, + 0.5%: +(0.5% + 0.05Q)
01005 +5% *1% : +(1.0% + 0.05Q)
+5%, = 2%: +(3.0% + 0.050))
BT +19%, + 0.5%: +(0.5% + 0.050)
01005 5% %1% (-55°C~125°C): £(2.0% + 0.050))
+59%, = 2%: +(3.0% + 0.050))
REFHFo +19%, + 0.5%: +(1% + 0.0500)
01005: +(3.0% + 0.050)
+5%, = 2%: +(3.0% + 0.050))
fhEFan +19%, + 0.5%: +(1% + 0.050)

01005: £(3.0% + 0.05Q0)

« 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.
PE{EINTTTE E-24 RT1 (2% & 5%) 2 E-96 251 (1%) BIHFAI4R

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

1.2 0

6 W4 J 0 1

2 J TS5 E

\ 4 Y Y \ 4 \ 4
Product Type Wattage ( Ih= ): Tolerance Packing Type (8435 2!): | | Packing Qty.
(FERER): Fill-in 2 digits with the codes as follow (RE): T=TR(%H /&5 ) (BEHE)
Fill-in 4 digits ( FATHMCEBE (11257 ): D=+0.5% B =Bulk in 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 ( tEPY W2=12W 07=3/4W 1TW=1W J=+5% (B 2%) 4=4,000pcs
(V5 E 7NN v 5=5,000pcs
=Sty C=10,000pcs
EEREZEAY ): Resistance Value (FE{E): D=20,000pcs
0105(01005), 5% (E-24 series) : E=15,000pcs
0201, 0402, the 15U digit is "0", the 2d & 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% 7= @h (E-24 ZFIPEE ):
1812, 2010, FLIUHZEO0, F2 UHERREENERE, &4 FRTE/110);
2512,2D02 <1%( E-24, E-96 series): \
the 15T to 3d digits are for the significant figures of the resistance and the 4t indicate the numbers of '
zeros following Special Feature (¥4 ):
<1% 7= 5 (E-24, E-96 R FI[H(E ): E = Lead Free (standard)
B3 UHRTEENERE, £ 4 UHRTE/LDO). (Tt )

Remark: Please refer to page 141 for ordering guide.

O REIEER P14 TR .
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High Value Thick Film Chip Resistors

el

www.uni-royal.cn

SRS S R A M

Feature (3F14) Figures (BL1X)

- High Resistance ;=2 PE(E
Suitable for reflow & wave soldering
EERIEIRSEIRIE
Application AV adapters, LCD back-light camera
strobe etc. A FAVISED S, LD L FBER,
BRAEML ]

Derating Curve & Specification (FRINZEHhLL M 14 BE)

-55°C 70°C 155°C
100 [7 - :

8o+
60
40
20 1

TAEELE (%)
Percent rated load (%)

oL ‘ :
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature FFH5E ) (C)

zpe Size Power ( I1E ) L (mm)
Eit) R~ (70°C)

0603 1608 1/10W 1.60+0.10
0805 2012 1/8W 2.00£0.15
1206 3216 1/4W 3.10+£0.15
1210 3225 1/2W 3.10+0.10

Performance Specification (|4 8E

Temperature coefficient
Short time overload
Terminal bending

Solderability
Dielectric withstanding voltage

Soldering heat

Rapid change of temperature
Load Life in humidity

Load life

Humidity (steady state)

Insulation resistance

A (mm)

0.30+0.20

0.40+0.20

0.45+0.20

0.50+0.25

1. High purity Alumina substrate (S £ S L IBEIR)
2. Protective coating ((R3F/2)
3. Resistance element (FA#7TE)

4. Termination (Inner) Ni / Cr IR () /2]
5. Termination (Between) Ni Barrier iR (FF) /2]
6. Termination (Outer) Sn [IRTE (N 5/ (T 58)]

Dielectric Withstanding Operating
Voltage Temperature Range
BEME TERESEE

300V

500V
-55~4155°C

500V

500V

Resistance Range

B (mm) (PEMESEE)
5% (E24)
0.30+0.20
0.40+0.20
10M~100M
045+0.20
0.50+0.20

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

Type Max Working Max Overload
%22 Voltage Voltage
RAIERE RAEARBE
0603 75V 150V
0805 150V 300V
1206 200V 400V
1210 200V 500V
W (mm) H (mm)
0.80+0.10 045+0.10
+0.15
125 1o 0.55+0.10
+0.15
155 o 0.55+0.10
2.60+0.20 0.55+0.10
BER +200ppm/°C
fERFEE At +(2.0%+0.050)
roapiy:i] +(1.0%+0.050)
aEME Coverage must be over 95%.
Ho LM E N o
(LEZF, e IR )
iR +(1.0%+0.050))
BEPREZL £(1.0%+0.050)
BES® +(3.0%+0.050)
B +(3.0%+0.050)
1EEEA +(3.0%+0.050)
#8458 H >1,000 MQ

UNI-ROYAL

=
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ERRE

Feature (}3§1%)

+ High power in standard size

ERS, BIhE

BEERIEESERE

RAEIRIIE

High-Power Thick Film Chip Resistors - HP

Suitable for both wave & re-flow soldering

Application: AV adapters, LCD back-light, camera
strobe etc. JIEFAFAVIEALES, LCDE L EBES,

SINEXEESFEBEEZE - HPRY!

Figures (B21X)

"
T
.

Derating Curve & Specification (FRINERHhLL M 14 BE

Type 23 L(mm) W(mm)
HP02 (0402) 1.00+0.10 0.50+0.05
2 oS v 133°C HPO3 (0603) 160+0.10 080+0.10
2% sofi : ‘ +0.15
{;; % " 3 HPO5 (0805) 2.00£0.15 1.25 010
® & dop : 3 +0.15
& % 20 ; ; HP06 (1206) 3.10+0.15 155 000
4 ol ' H
& %040 20 0 20 40 60 80 100 120 140 160 180 HPO7 (1210) 3.10+0.10 2.60+0.20
i R
Ambient temperature ()0 HP10 (2010) 50040.10 2504020
HP11(1812) 4.50+0.20 3.20+0.20
HP12 (2512) 6.35+0.10 3.20+£0.20
*Special offered $FBIIRHL : HP12 B:1.80+0.25mm
Type Size Power Rating  Resistance Range of Max. Working Max. Overload
*Z%g R at70°C 1% & 5% Voltage Voltage
- PES 1% & 5% HIFRESEE RATIERE RAISAFBE
1Q~10M 50V 100V
HP02 0402 (1005) 1/10W
00 Rmax=10mQ), Imax=3A
0.10~10M 75V 150V
HPO3 0603 (1608) 1/5W
0Q Rmax=8mQ), Imax=5A
10mQ~10M 150V 300V
HPO5 0805 (2012) 1/3W
00 Rmax=5mQ), Imax=6A
10mQ~10M 200V 400V
HPO6 1206 (3216) 1/2W
0Q Rmax=5mQ), Imax=10A
0.10~10M 200V 500V
HPO7 1210 (3225) 3/4W
00 Rmax=4mQ, Imax=12A
10mQ~10M 200V 500V
HP10 2010 (5025) W
00 Rmax=5mQ, Imax=12A
0.10~10M 200V 500V
HP11 1812 (4532) 1.25W
00 Rmax=5mQ, Imax=12A
10mQ~10M 250V 500V
HP12 2512 (6432) 2W
00 Rmax=5mQ), Imax=16A

www.royalohm.com

1. High purity Alumina substrate (S £ E S L IBEIR)
2. Protective coating ((RIPZ)
3. Resistance element (FR#17T )

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

H5THIE TIEREEHE

100V

300V

500V

500V

-55°C~155°C

500V

500V

500V

500V



uniohm

High-Power Thick Film Chip Resistors - HP

!
al peed
www.uni-royal.cn

Performance Specifications (14 &E)

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

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

10mMQ<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: 2100 ppm/°C

HP10:

HP12:

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

ETEEEE A RS - HPRT

Short-time ,___. +5%:
Rt iale £
overload REBYIEIL IR +1%:
Dielectric
withstanding  £24ii/E
voltage
Terminal w
berm|.na 7 2
ending
Solderingheat  fitIEiEH
Solderability EIfElis
Rapid change of | N +5%:
plachande ol e tEE L
temperature +1%:
Humidity e +5%:
e
(Steady state) IEERES +1%:
Loadlifein . E5%:
humidity BEFD +1%:
+5%:
Loadlife  faZi&Eep +5%:
+1%:

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

T A (F90: EIHZR HPO6 1/2W 5% 120KQ T/R-5000)

(2.0% +0.1Q)

+
+(1.0% + 0.10Q)

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

+(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))

HPOG6 W21JO01 2 4TS5 E

Product Type ( =G 28Y ):

LR
HP02, HPO3, HPO5, HPO6, HPO7,
HP10, HP11,HP12, SP12

Fill-in 4 digits with the Chip resistor
type as follow (IEPAIER R M

Wattage ( Ih ):

Fill-in 2 digits with the
codes as follow ( BRI
ARBSIE (IR ):

WA=1/10W W5=1/5W,
W3=1/3W  W2=1/2W
07 =3/4W 1TW=1W
1Q0=125W 2W=2W
3W=3W
\/
Tolerance
(RE):
F=+1%
J o= +5%

Resistance Value (FE1{E):

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

5% 7= fm (E-24 R5IFEE ):
E1UEZE0, 2. 3UHFTA
BERERE, F4URIENNO0;

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 5IPEE ):
B3 UHMRTIEENB ML, £4
[ Ee = PR 0]

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

\

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

\

Packing Type
(BFLR):
T=TR (4 /&)
B = Bulkin Poly bag
(B £85E)
C=Bulkin cassette
(B / 2%)

UNI-ROYAL
5REE

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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unikoyar  Yltra High Power Thick Film Chip Resistors - SP m

5REE = =] vk
SREE  meywEES K EBER - SPRT Lomom
Feature (3F1%) Figures (B2IX)

- High power rating up to 6 watts

SE Gl

- Suitable for both wave & re-flow soldering

EERIEESERIE

- Application LED lamps, Intelligent home

appliances, Medical equipment, Kinds of
industrial control devices & Industrial supplies
ERATLD TR SEXRB™m. ETiE
F BEMITINTHEER TV EBRSE

Derating Curve & Specification (FRINZRHhLL M 14 BE

Resistance Range of
1% & 5%
1% & 5% HIFR{ESERE

10~ 10MQ

_ s5C 70°C 155°C
S 1007 ) T

£ 8 sof

tj; o 6o

@w = dop

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

Ambient temperature R E)(°C)

e | swe  PowerRatng

A <

xm R+ e

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 (S £ E S L IBEIR)
2. Protective coating ((RIPZ)
3. Resistance element (FR#17T )

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

H(mm) A(mm) B(mm)
1.10+0.10 0.60+0.25 0.50+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
HETE IEREEE
500V
500V
500V -55°C~155°C
600V
600V



!
ol et
www.uni-royal.cn

Ultra High Power Thick Film Chip Resistors - SP

BEEWEERSRH BES - SPRY

Performance Specifications (14 &E)

Test Item
HITE
Temperature
coefficient
BERK
Short-time
overload

58T [E)T fa fa
Terminal
Bending

I FISEh
Solderability
BLE:
Soldering heat
MHRHEER

Dielectric
withstanding
voltage

HETE

Rapid change of
temperature

BERETY
Load life
k= #

Humidity
(Steady State)
1BTERHR
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, AENMEE,

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.

BINFOREE 1 245£3°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, BNARE | BAESLREL 20~25mm &b, ZNBYE] : 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.
EBPREEIETE 90° B9 v BUER  RIBAE = mMEITMEBE , 7542 60~70 7

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

-55 °CREE 30min, 155 °CRENE 30min, 100 MEIF ;

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, TETAFBEREATIEBE (BEME ), FFEEETE] 1 1,000n(1.5h" 38", 050" B "), HILLER 24h 5
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.

£ 40+2°C F1 90~95% RH FERTEEE ST, T 240h [FREET L

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.

$E42BYIE] 1 10000 (1.5h" 38 7, 0.5h" BT ") 5 IR 1 40£2°C ; HEXDEEE : 90~95% RH ; IRIQEE : AE LIEES
ESEATEBRE (BUEMKE ).

Ordering Procedure (Example: SP12 3W (2512) +1% 10Q T/R-2,000)
1T (FI40: SP12 3W (2512) £1% 10Q T/R-2,000)

S P 1

2 3WF1 00

T 2 E

Evaluation Criteria

AT

UNI-ROYAL
5REE

10~10Q) <+ 200PPM/°C

10.10~10MQ <+ 100PPM/°C

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

+
+

+(1.0% + 0.05Q)

Coverage must be over 95%.

BEE >95%
+(1.0%+0.050)

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

T EF, WK B] AR (5

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

+
+

+
+1% (0.5% + 0.1Q)

+
+

% (1.0% +0.10)

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

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

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

Product Type ( =G 3E8Y ): Tolerance Resistance Value (PE{&):

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

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

WRRTmIER ) 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= an (E-24 RFIFAME ):
FEEO0, F 2. 3MUMEKRTHEE
BENEL, %4 URTENNO;

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

1%( E-24, E-96 series):
the 15T t0 37d digits are for the significant
figures of the resistance and the 4th
indicate the numbers of zeros following.

\

4

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

y

4

Special Feature (431 ):

E = Lead Free (standard)
(TESBIMEmR)

RoHS compliant

1% 7= (E-24, E-96 ZFIFE(E ):
% 1-3 (IMRRPEENERE, F41
WERTBILDO

Packing Type
(BFLKR):

T=TR (4R / B )

Remark: Please refer to page 141 for ordering guide.
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High-Voltage Thick Film Chip Resistors - HV

UNI-ROYAL Lys
SRAR SEEESAEMEE- VAT Fomom
Feature (3F1%) Figures (E2IX)

Superiority in Max. Working Voltage performance

than general thick film Chip Resistors. fE&A L
fERRELEMTEBERSFBME

Suitable for both wave & re-flow soldering
EERIEIRREIE

Application: AV adapter, LCD Backlight, Flash

Light of camera i&F FAViEAZ2s. LCDEHEB
B&. BRABMAYAAITE

Derating Curve & Specification (B Ih=Rh 4 K 14 AE

L (%)

Percent rated load (%)

Type
ESi]
HV03
HVO05
HV06

HV07
HV10
HV12

-55°C

100

60
40
20

70°C 155°C

80

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

Ambient temperature (FF 1538 ) (°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
4]

HVO03
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

1. High purity Alumina substrate (B 4EEE R L IBER)
2. Protective coating ((RIP/E)
3. Resistance element (FE#1702)

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

Max. Working Max. Overload Dielectric Operating
Voltage Voltage Withstanding Voltage Temperature
BATHEE SAIHEERE BEXME TEREER
200V 400V 300V
400V 800V 500V
500V 1000V 500V
-55°C~155°C
800V 1500V 500V
2000V 3000V 500V
3000V 4000V 500V
Resistance Range
W(mm) H(mm) A(mm) B(mm) FREEE
1% & 5%
0.80+0.10 0.45+0.10 0.30+0.20 0.30+0.20 36KQ~10MQ
125 I)Oﬂos 0.55£0.10 0.40+0.20 0.40£0.20 100KQ~10MQ
+0.15
1.55 010 0.55+0.10 0.45+0.20 045+0.20 100KO~10MQ
2.60+0.20 0.55+0.10 0.50+0.25 0.50+0.20 50KQ~10MQ
2.50+0.20 0.55+0.10 0.60+0.25 0.50+0.20 50KQ~10MQ
320+0.20 0.55+0.10 0.60+0.25 0.50+0.20 39KQ~10MQ

The NV series of Anti-sulfuration products are available in particular. NVERZIFUER L& @B 5 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

BERM
KERYIEI 17
7B
AR
BERET

BEEHR
LES®
ke
#B5E[E
BEXME

[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

No evidence of flashover, mechanical damage, arcing or insulation breakdown
L&, MR AR 5
+(1.0% + 0.05Q)



High-Voltage Thick Film Chip Resistors - HV
SEERRA B - HVARSY

uniohm

e !

UNI-ROYAL
5REE

2N
www.uni-royal.cn

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

HVO0O6WA4J 01 2 4T1T3O5E

Product type ( = @m3EHE! ): Wattage ( IHER ): 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 (1O ERFRR= @IS ): codes as follow (B 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= fn (E-24 RFIFEME ): \/
W4 =1/4W F1UEEO0, 2 3UMET - ;
AV Packing T E: J):
07 = 374w BENEHE, %4 Fra/l | |Foking ype (BRXR)
W =1W ~o, T=TR (4FH/EH)
' B = Bulkin Poly bag
St AN
1%( E-24, E-96 series): (e / 29
o ard 4 C=Bulkin cassette
the 15t to 3@ digits are for the Vet
o ) ) (B / 2%)
significant figures of the resistance

y

4

F==+1%
1= 5%

Tolerance ( A% ):

and the 4t indicate the numbers of
zeros following.
1% 7= 5% (E-24, E-96 Z5FA(E ):
% 1-3 (UEERRPBERNB WE
E 4 UHRRBILDO

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

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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unigoy.  Anti-Surge Thick Film Chip Resistors - AS Iy
FRRE  GOREERS A EIEE - ASRY romLor

www.royalohm.com

Feature (431%)

- Superior Anti-Surge Voltage performance. /L EEIFTR I FBIEAF
« Suitable for both wave & re-flow soldering & &R I& )2 5 [BI57IE
- Application AV adapters, LCD back-light camera strobe etc. i& F FAVIEER2s. LCDTS ¢ ERES . BRAEML AV )| )%

%

. 1 Ay . %7 -
Figures (BLIR) Derating Curve (FEITHZREh4%)

1. High purity Alumina substrate (B 4EEE A X 32ER) S 10(;55°C 700‘C 15§0C

2. Protective coating (fR37/E) = - 80 : : :

3. Resistance element (FE#17TE) ﬁ; 3
5 9 60 : | H
§ ; ‘

4. Termination (Inner) Ni / Cr (IR () B/8E] & § 20 T :

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

ol
6. Termination (Outer) Sn [T (9N 552 (F543)] -60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (M558 E)(°C)

. =, N - . . >
Curve of Pulse Duration (Bk )4 BH%%) Pulse Voltage Limit (FE [ERH%E)
AS-Series Anti-Surge Thick Film Chip Resistors AS-Series Anti-Surge Thick Film Chip Resistors
100000 s w0
s = £
§ 10000 & 20
2 s
L —u
IR S8 oy N e ASO7
“é’ﬁ 100 u%g 3 e ASO6
i fa B ~ -
g S a = =S s AS02
stlims
° ol | | | | | 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)
BRI E BRI E
Specification (F118)
Type Size Max. Working Voltage Max. Overload Voltage Dielectric Withstanding Voltage Operating Temperature
KE R~ RAIERE RAEAREE o 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 0400220
-0.10 +5%
AS06 0.6W 3.10+0.15 1.55 20%105 0.55+0.10 04540220 0452020 10-10M £10%
0 +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 $F5I#2HL : AS12 B:1.80+0.25mm

20



uniohm

Anti-Surge Thick Film Chip Resistors - AS

!
al peed
www.uni-royal.cn

Performance Specifications (14 &E)

Temperature coefficient

Short-time overload

BERK

FERYiEd g

Terminal bending I F I f

Solderability e
Dielectric withstanding voltage “5TME
Soldering heat it IR 0

Rapid change of temperature B ERIEZT (L
Load Life in humidity RES®
Load life fEEm
Humidity (Steady State) 1EE R
Single pulse K

TURBEIRS A B - ASRT!

10<R<10Q: +400ppm/°C
10Q<R<T0M: £100ppm/°C
+(1.0%+0.10)
+(1.09%-+0.050))

Coverage must be over 95%.

No evidence of flashover, mechanical damage, arcing or insulation

breakdown

THE, YRR A R G

(1.09%+0.050)

(1.09%+0.050)

+(3.0%+0.10)

+(3.0%+0.10)

+(3.0%+0.10)
( )

+(1
+(1

+(1.0%+0.1Q

Ordering Procedure (Example: Anti-surge AS03 1/4W 5% 10KQ T/R-5000)
T (f5190: 370R 7% AS03 1/4W 5% 10KQ T/R-5000)

A S 03 W4 JO0I1

UNI-ROYAL
5REE

O 3 T 5 E

l

l

l

l

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

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

Wattage (IhE ):
Fill-in 2 digits with the codes as
follow ( FB TFFICHBIE (%4 ):

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

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 ):
%1 EZE0, 2. 3{EFTHE
BREME, F4uURng/11ho

Packing Type
(EEEEE):
T=T/R

\

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

\/

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

y

4

Special Feature (431E )
E = Lead Free (standard)
(TS EmR)

Remark: Please refer to page 141 for ordering guide.

A NERIEERP

141 DUIERA -
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UNLML RUONA
EREHE == . =S = |
=REETURRERSE R BIESS - PSR RO

Feature (43F1%) -
- High-Precision, high-power, anti-pulse & Téj_lj]% ik - = : - .gs
- Suitable for reflow & wave soldering & & I IR 5 [EIFIE - ? ‘ o pu: fs
- Application monitors, power supplies, camcorder, \aptop computer T ] ‘_:‘S”l o 9 -

N —og phs = o B - & ‘ LY

ERT R . BR. FRB . A S

= NI TE 2 . ‘ ‘ ; ‘ ‘
Figures (B21R) Derating Curve (FEINZRAHLE)

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

Curve of Pulse Duration (Bk e 4%)

One-pulse limiting electric power (W)

10000

PS-Series Anti-Surge Thick Film Chip Resistors

1. High purity Alumina substrate (i

2. Protective coating (fRIF/Z)
3. Resistance element (PE#17T3)

1000

0.1

0.000001

0.00001 0.0001

Specification (1£8E)

22

Type
ES]

PS02
PS03
PS05
PS06
PS07
PS10
PS12

Type
=S

PS02

PS03

PS05

PS06

PS07
PS10
PS12

*Special offered 45 BI2 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)

Bk B

Max working voltage

RATIFRE

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 (U () iR /E]
6. Termination (Outer) Sn (% (9N $3/2 ()]

)ER/HIR]

BAEANBRER

FEELE (%)

Percent rated load (%)

-55°C

70°C 155°C

100

80
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
12570 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 B [E

2800

2400

L, 2000

1600

1200

800

400

TN
N
N | PS12
NC | PS10
N | Ps07
~ N e PS06
T N | PS05
N N | PS03
TR e PS02
Lo F
0 i
0.00001 0.0001 0,001 001 01 1
Pulse duration(S)
ko B

Dielectric Withstanding Voltage

B E

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

045+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

el

www.uni-royal.cn

Performance Specification (|4 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)

SEETRREES A B - PSR SRAE

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

THe, MR AT AR R

+1%:+(0.5%+0.1Q))
+5%:+(3.0%+0.1Q0)

+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 = (F13%0: PSO5 1/3W 5% 120KQ T/R-5000)

PS OS5 W31J 01214

T 5 E

l l

l

l

Product Type ( F= @38 ): Wattage (IHER ):
Fill-in 4 digits with the Chip Fill-in 2 digits
resistor type as follow ($EPU{iL with the codes as
R RAEL) follow ( B FFIF
PS02, PS03, PSO5, PSO6, PSO7, POIE % ):
PS10, PS12 W2=1/2W
W3=1/3W
W4=1/4W
W5=1/5W
W8=1/8W
07=3/4W
10=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 4N indicate the numbers of zeros
following

5% 7= &f (E-24 RYIPEME ):
B 1 EZE0, £ 2 IHFRTEENE
WAL, B A URTEILD0);

<1%( E-96 series):
the 15T to 3'd digits are for the significant
figures of the resistance and the 4 indicate
the numbers of zeros following

1% 7= &4 (E96 Z5|FEIE ):
13 UMERTIEENBEE, § 4 (2
KRB0

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

\

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

\/

Packing Type (B2 3£ 25 8!):
T=TR(4FH/ EH)

Remark: Please refer to page 141 for ordering quide. 3% : TNEIE1¥ I P141 TURBA -
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unkeova,  Low T.C.R Thick Film Chip Resistors - LT

[RUCNZ
B HRREE . w . VAVAV.
PEAE (R RMEES A AR - TR Fomom
Feature (¥1%) Derating Curve (FRINEREhLX)

+ Low T.CR£50PPM/°C {ET.C.R +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

ERTREESTSEM. Bap TITHI KA GBITIEE. IPAD. FR B, LEDIT AL

BRERAETmE

Figures (B21X)

Specification (M£8E)

Max working

Type Size voltage Voltage
1) 3

= R BATIERE BASHERE

LT02 0402 (1005) 50V 100V

LT03 0603 (1608) 75V 150V

LT05 0805 (2012) 150V 300V

LT06 1206 (3216) 200V 400V

Type Power L (mm) W (mm) H (mm)

R N (70°C)

LT02 1716w 1.0040.10 0.50+0.05 0.35+005

LT03 1710w 16040.10 0.800.10 045£0.10

+0.15
LT05 1/8W 200015 12500 0.5540.10
+0.15
LT06 1/4W 310015 155 0 0.5540.10
oo . 4
Performance Specifications (1$8E
Temperature coefficient RER LT02:

LT03:
LT05:
LT06:

Short-time overload
Terminal Bending
Solderability

Soldering heat
Humidity (Steady State)
Load life

24

Max Overload

5aedE)d St

T el
At
iR
{EERA
5%

_ s5C 70°C 155°C
S 10077 ) T
g B 8o
2 :
23 o
W oe 4op
® £ af
O ' H '
o) oL
S 60 -40 20 0 20 40 60 80 100 120 140 160 180

Ambient temperature (P 5R ) (°C)

1. High purity Alumina substrate (B4 S L IBEIR)
2. Protective coating (fR#7 /=)
3. Resistance element (PE#717T%)

4. Termination (Inner) Ni / Cr (IR () 2/ /E]
5. Termination (Between) Ni Barrier [3#E (F) 52/
6. Termination (Outer) Sn IR (4N 5 /2 (T 58)]

Dielectric Withstanding Operating
Voltage Temperature
BEXME TEREERE
100V
300V
-55~+155°C
500V
500V
Resistance Range
A(mm) B (mm) PEESEE
0.25%, 0.5%, 1%
0.20£0.10 0.25+0.10 1000~1MQ
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
100<R<1MQ: +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

ERERMERE S BMEE - LTRY sHEm

Ordering Procedure (Example: LT02 1/16W 1% 100KQ T/R-10000)
T A (FI40: LTo2 1/16W 1% 100KQ T/R-10000)

LTO0O2 WG F1003TACE

Product Type ( F= @B ): 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 (#EPY{IL codes as follow ( FB the 1st digit is “0’, the 2nd & 3rd digits are for 4=4,000pcs
[ E e i Y BIHBIE 138 ): the significant figures of the resistance and the 5=5,000pcs
LT02, LT03, LTO5, LT06 WG=1/16W 4th indicate the numbers of zeros following; C=10,000pcs
WA=1/10W 5% 7= &0 (E-24 R5IFAME ):
W8=1/8W 1RO, 2. 3MHFREENG v
W4=1/4W e, FAMURTEILNO
Special Feature ( 4F1iF ):
\J 1%( E-96 series): E = Lead Free (standard)
Tolerance (A ): the 1st to 3rd digits are for the significant (TERtTESR)
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 UBERTIBENB R, £ 4 UK Packing Type (3= 7):
&RBLT0 T=TR (4w / BH)

Remark: Please refer to page 141 for ordering quide. 3% : TNEIE1¥ I P141 TURBA -
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untkoyat  Flex LED Strip use Thick Film Chip Resistor - LE

[RUCNZ
a-ﬁs(g‘ ool - i
SHEBR TR ERESA BER - LERS Jomom
Feature (4314)

Dimension (R~1) mm Derating Curve (FRIhZEHHLR)
A A -55°C
ﬁ % —f g oo,
w 27 sof
/\ /f/ g‘; % 60
P § 40
H | ®g op
LB L LB :

26

Tolerance ¥&RE7J: £0.5%~+5%

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

Resistance range BE{ESEEEA: 100~8200)

Operating temperature range {3 5B A: -55°C ~+155°C

Stable electrical capability high reliability FBI4REFRTE, PSR4 S

Suitfor reflow & & FRITHIEIER:

Low assembly cost, suit for automatic SMT equipment ZEBEL 2, 75 B BhEENLIE & ITE
Superior mechanical strength and high frequency characteristics  HUGERE =5« i SR4F I (LS
According with ROHS standard and Halogen-free £ &ROHS, 553

70°C 155°C

oL : ‘
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (FFE5RE)(°C)

Type Size Max Working Voltage = Max Overload Voltage ' Temperature Coefficient = Dielectric Withstanding Voltage = Operating Temperature Range
= N EX 5 A A o BER el RESE
Bt R~ ATIFEE AT AFBE RE R LM E TIERE
LEO5 0805

200V 400V +200PPM/°C 500V -55~+155°C
LEO6 1206
Type Size Power (I ) Resistance Range
e R+ (70°C) L (mm) W (mm) H (mm) A (mm) B (mm) (PEEEE)
LEO5 0805 1/8W 2002015 125 005 05520.10 <10 0404020

100~8200)

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



uniohm

Flex LED Strip use Thick Film Chip Resistor - LE

!
al peed
www.uni-royal.cn

Performance Specifications (14 &E)

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
TR B
ZZ L
AT
R
TR
At

BEREEL

BERR

BEFG

=4
b
aft
g

WATRT RS A BEE - 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, MK A AR R

+(1.0% + 0.050))

+(1.0% + 0.0050)

Coverage must be over 95%.

+1%: £(1%+0.10)
+5%: +(3%+0.10))

+1%: £(0.5%+0.1Q0)
+5%: £(3%-+0.10))

+1%: +(1%+0.05Q0)
+5%: £(3%-+0.0500)

+19%: +£(1%+0.10))
+5%: £(3%+0.10))

Ordering Procedure (Example: LE06 1/4W 5% 1.2 Q T/R-5000)
1T 75 38 (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 (3 PUfIEFR 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
FIIE T 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 RFPAE ):
81 ERE 0, 2. IHFRRIEENS
WER, F A4 RTENLNO)

<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 RFIPA(E ):
%13 IHMERRIAENBNE, 54 8
TR ).

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 ( 43F4iE ):

E = Lead Free (standard)

(Tt EmR)
v \J
Tolerance Packing Type (E13¢3¢3!):
(AE): T=TR(4FH /&)
Fo=+1% B =Bulkin Poly bag ( A4 / £4% )
J = 5% C=Bulkin cassette ( & / &%)
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UNIROYAL
ERRE

Feature (351%)

High power & Wide terminal &

Wide Terminal Thick Film Chip Resistor - WR AN

e
B AR/ IR S FB AR - WRERS romoH

=, Tk

Suitable for both wave & re-flow soldering E&
R IR K2 B IR
Application:AV adapters, LCD back-light,camera

strobe etc.

ERATAVIERLSE, LCOBE LR, BRABNLIE

S

Figures (B21X)

Derating Curve & Specification (BRINZRfhLL M 14 BE

28

LR %)
Percent rated load (%)

Type
St

WR08

WR12

WR20

WR18

WR25

-55°C

70°C

155°C

1007

80+
60 7

40
20 F

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

Ambient temperature (F1E8E)(°C)

Size

R+

0508
(1220)

0612
(1632)

1020
(2550)

1218
(3245)

1225
(3264)

Power
PIES
70°C

1/3W

2/3W

172W

2W

3w

Resistance Range
fREEE
1% 5%

10Q~1TM

10mQ~10Q

<50mQ

100<R<TM

10mQ=<R<10Q

<50mQ

100~1TM 10~1M

10mO~1Q
<50mQ

10mQO~1M

<50mQ

10<R<TM

10mQ<R<1Q

<50mQ

Type K5I 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
RAIEBE SAIHEBE
/BB Y
150V 300V
/ /
4A 8A
200V 400V
/ /
5A 10A
200V 400V
/ /
6A 12A
200V 400V
6A 10A
200V 400V
/ /
6A 15A

www.royalohm.com

1. Protective layer (fRIF/R)

2. Resistive element (FEITTTER)

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

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

5. Termination (Outer) Sn [li6E (9N 35 /E (F18))

6. High purity Alumina substrate (B £5E & 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
3.20£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 IﬂE‘PE’J#:‘E@ BERE PPM/°C
gﬁ%mE /m 1>z 7
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<1000+200
>100Q:+100

10mQ<R < 30mQ :0~+150
30mQO<R<10:0~+100

/



uniohm

Wide Terminal Thick Film Chip Resistor - WR

!
al peed
www.uni-royal.cn

Performance Specification (14 8E

Short-time overload

Dielectric withstanding voltage

Terminal bending
Soldering heat

Solderability

Rapid change of temperature
Load life in humidity

Load life

TRENEER A BIHES - WRRT!

— s, +5%: +(2.0%+0.0050)
o B ja)id
RREEAE o0 11.0%+00050)
No evidence of flashover mechanical damage, arcing or insulation break down.
REWE  re GIRARARERS
HF ISR + (1.0%++0.0050)
it IR TR + (1.0%+0.0050)
GIpEtis Coverage must be over 95%.
o sy 5% £(1.0%20.0050)
BERERL . +(0.5%+0.0050)
K ~ +5%: +(3.0%:+0.0050)
RES £19%:  +(1.0%+0.0050)
nEES +5%: +(3.0%:+0.0050)
A Sl

+1%: +(1.0%+0.0050)

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

T A X (90 : BEEE AR WR18 1W 5% 120KQ T/R-4000)

WRI181WUJO0O1 2 4

T 4 E

Product Type ( =@ ):

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

Wattage (IHE ):
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 (NZE ):
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= &% (E-24 ZR5IFAE ):
F1EZE0, %2 3UHERTMA
BENERE, 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 TRRENB MR, F4
fi#RRENA0

Packing Qty.
(BE4E):
4=4,000pcs
5=5,000pcs

\

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

\/

Packing Type (E1 3£ 35 8Y):

T=TR (4 / &)

B = Bulkin Poly bag
(B £32E)

C =Bulkin cassette

(B / &%)

UNI-ROYAL
5REE

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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untkoyal 1 rimmable Thick Film Chip Resistors - TR

ERRE

Feature (}3§1%)

Apply to stable circuit instead of regulating

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

Superior heat & humidity withstanding

AERER A BESS -TRRS

Figures (B21X)

performance REFBIMTAMNEME

Derating Curve & Specification (FRIhZR 4L M 14 BE

TEELER (%)
Percent rated load (%)

Type

xm

TRO3

TRO5

TRO6

-55°C

1007
sof:
60 7
40H
200

70°C 155°C

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

IhZER 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

www.royalohm.com

1. High purity Alumina substrate (B 4EEE R X2 ER)
2. Protective coating (3R E)
3. Resistance element (FE#170)

4. Termination (Inner) Ni / Cr [SE () 18/58/E]
5. Termination (Between) Ni Barrier [S#E (F) $2/2]
6. Termination (Outer) Sn [IRE (9N 15/ ()]

Type Max. Working Voltage Max. Overload Voltage
-3l RATIERE BRI AR EE
TRO3 75V 150V
TRO5 150V 300V
TRO6 200V 400V
Tolerance
W(mm) H(mm) A(mm) B(mm) nE
0.80+0.10 0.45%0.10 0.30£0.20 0.30+£0.20 R:0-30%
R o o B Q:0~20%
T:0~10%
+015 S:-10~0%
1.25 0 %0 0.55+0.10 0.40£0.20 040+ 0.20 N:-20~0%
. P:-30~0%
J:4£5%
. 0,
155 7015 0554010 0452020 0452020 K:£10%
-0.10 M: £20%
TRO3: 10<R<100Q: +400ppm/°C
SEERY >100: +£200ppm/°C
TROS5, TRO6: +200PPM/°C
FERYENT A £(2.0%+0.10)
oy +(1.0%+0.05Q)
alIEM Coverage must be over 95%.
MR +(1.0%+0.050)
BEREEN  +(1.0%+0.050)
RES +(3.0%+0.10)
AE S £(3.0%+0.10Q)

Operating Temperature

TERESEE
-55°C~155°C
-55°C~155°C

-55°C~155°C

Resistance Range
FAEEE
(E-12)

10~1M



uniohm

Trimmable Thick Film Chip Resistors - TR

el

www.uni-royal.cn

R & A B EES - TRRS

Ordering Procedure (Example: Trimmable TR06 1/4W +20% 120KQ T/R-5000)
1T A (f51%0: =T 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.

FEEWTE E-12 RYIBIAIF AR o

T RO 6 W4 M O 1

2 4

UNI-ROYAL
5REE

T 5 E

l

l

Product Type ( = @R ):

Fill-in 4 digits with the Chip resistor
type as follow (SEPA R~ MmIE
AU

TRO3, TRO5, TRO6

Wattage ( IhE ):
Fill-in 2 digits

with the codes as
follow: ( B TFFIE
THIE U ):
WA=1/10W
W8=1/8W
W4=1/4W

'

'

Resistance Value (FE{E):
E-12 series:
the 1% digit is“0", the 2™ & 3" digits are for the
significant figures of the resistance and the
4th indicate the numbers of zeros following
E-12 R5FEIE :
B 1 HE 0, % 2, 3 UHERTEENEX
% 4 IRTE/LNO

Packing Qty.
(BEUE):
5=5,000pcs

\

\

Special Feature ( 431 ):

E = Lead Free (standard)
(TR )

\/
Tolerance (A ZE ): Packing Type
R=0~30% (BEKER):
Q =0~20% T=T/R
T=0~10% (45 / B )
S =-10~0% B = Bulk in Poly bag
N =-20~0% (B / 28%)
P =-30~0% C=Bulkin cassette
J=+5% (B / 2%)
K=+10%
M =+20%

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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unrovaL  Anti-Electro Static Discharge Thick Film Chip Resistors - ES

[RUONE
ER LB N # AW
SRRE  ED ARSI - ESRT OnOM
Feature (¥1%) Derating Curve (FRINEREhLX)

- Anti-Electro Static Discharge 158 EE

Figures (B21X)

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

BATETSEM. TIE6. BIREEes. RAENBIAXIT R TI K~

IMRES

Specification (1£5E

Type
£l

ESO1
ES02
ES03
ESO05
ES06
ESO7

Type
]

ESO1
ES02
ES03

ES05

ES06

ES07

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
RATIEEE
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 [EC
3.10£0.10 2.60£0.20

Performance Specifications (I£5E)

Temperature
coefficient

Short-time overload

32

Terminal Bending
Solderability

Soldering heat

BERK

FERYE) i S g

W7
ARt
1A

ESOT: 1Q<R<10Q): £400ppm/°C
10Q<R<10MQ: £200ppm/°C
ES02~ESO7:  10<R<10Q): +200ppm/°C

10Q<R<T10MQ: £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)

. ssc 70°C 155°C
ST : :
g g sop
frge) :
23 o0
W oe 40p
® £ 20h
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 SR EIR)
2. Protective coating (fRP/Z)
3. Resistance element (FE#17T5)

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

5. Termination (Between) Ni Barrier [U# 8 (7
6. Termination (Outer) Sn (BRI (4

withstanding voltage

RE]
N#RIR (48)]

Max Overload Dielectric Withstanding Operating
Voltage Voltage Temperature
RAZHEBE B IRME TIEREEE
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
0.55+0.10 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%:+(3.0%+0.10)
Dielectric S E No evidence of flashover, mechanical damage,

arcing or insulation breakdown

Tw 2, WM AR

Rapid change of SEEMRERIM  +£1%:+(0.5%+0.050)
temperature +5%:+(1.0%+0.050)
Load life i Een +19%:%(1.0%+0.1Q)
+5%:+(3.0%+0.10)
ESD ERE +(1.0%+0.050)



uniohm

[t
o et
www.uni-royal.cn

ESD Limiting Voltage Curve (355 FEHI%%)

ESO01 ESD Limiting Voltage Curve

3 — H —
25
g
3 2
s
£
S5
E T
£ S
5 ~
305 EE
= T
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance ()
ES03 ESD Limiting Voltage Curve
ﬁ ——HBM _=——MM
10
s ¢
E, 8
7
£° N
E 4 5
203 =
2 ? =
1
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance ()
ES06 ESD Limiting Voltage Curve
12 L [ =——HBM =——=MM
s
< u
S 1 R
20 ™
238 L
E s
= =
[z =
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

O 1 2 J TS5 E

l l

Product Type ( = m3EH! ): Wattage ( Ih= ):

l l

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

g EREE ] SHEE
ESD ysREE 2R HAs - ESRY
ES02 ESD Limiting Voltage Curve
12
I =—H — MM
10
‘5 9
S 8
g 7
S s T
25 N
i
o
@ ? - N
1 10 100 1000 10000 100000 1000000 10000000
Resistance (0)
ESO05 ESD Limiting Voltage Curve
E N === HBM == MM
1 AN
20 N
g ! N
S 8
E’ 7
£ 4 N
I =
a 3 ————
@ 2
1
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance (0)
ES07 ESD Limiting Voltage Curve
2 ——HBM =——MM
8
g N
® 1 I
£ 12
3 10 Iy S
£ 3 ™, Jhn!
£ Sy
2 4
o2
0
1 10 100 1000 10000 100000 1000000 10000000
Resistance (Q)
NOTE #&>F:  HBM:100PF 1K5 1Cycle; MM:200PF 0Q 1Cycle

Fill-in 4 digits with the Chip resistor
type as follow (HEPQMIEFTRT/" M
HR):

ESOT, ES02, ESO3, ESO5, ES06, ESO7

Fill-in 2 digits with the
codes as follow ( B
HICIBIE (UK ):
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 E ):
F=+t1% J=+5%

5% = (E-24 RIFEME ):
EAEE0, F 2. 3MUMERTHEENS
W, B AUIRTELDO

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-96 R5IMAE ):
B3 UMRTIEBENENE, % 4 i
Sz =PRI

Resistance Value (FR{&): 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 ( 41 ):
E = Lead Free (standard)
(satnEm)

\/

Packing Type (E12£ 2 R!):
T=TR (% /&)

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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unikoyat  Non-magnetic Thick Film Chip Resistors - NM A

DA
SEEE  ERERER R - NMATY e

Feature ($51%)
-
Non-magnetic FToR& M - = -» fe=c] !,:
Suitable for reflow & wave soldering J& & RIZIE 5 EFIE - ? - @ ° Y
: — A =
Application Mobile Phone, PDA, Setbox, Meter 3& 8 T 1 & B2 1E. PDA A TAE. {3 5& SRS S *
- ue ‘ @ o *
- ‘ ° ©
- - ‘
Figures (B24R) Derating Curve (FRINZRphLE)
1. High purity Alumina substrate (S £ S L IEEIR) o o o
2. Protective coating (fR3°/2) s 10(;5;5 < 70‘C 15? <
3. Resistance element (PEH17TER) S TQ? 80
b ;3 P
4. Termination (Inner) Ni / Cr ST () 2/ /E) ﬁ/ § 40 ‘
5. Termination (Between) Ni Barrier [JiE () £2/2] ® @ 20 ' :
6. Termination (Outer) Sn [I&TE (M 15/ (F£58)] o ot ‘
o -60 -40 -20 0 20 40 60 80 100 120 140 160 180

Ambient temperature (R R E) Q)

Specification (M£8E

Type Size Max working voltage Max Overload Voltage Operating Temperature
Bt R~ =ATERE AT I EE TEREER
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
NMo6 1/4W 3.10£0.15 1 .SSJr(;)‘JO5 0.55+0.10 0.45%0.20 0.45+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 (4 E)

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

Short-time overload  GAY{EE fafe  +1%:+(1.0%+0.1Q)
+5%:+(2.0%+0.1Q)

Terminal bending IR F IS +(1.0%+0.05Q)
Solderability Gl ELs Coverage must be over 95%.
Soldering heat MR R +(1.0%+0.050)

Humidity (Steady State) 8% /EH +1%:+(0.5%+0.10)
+5%:%(3.0%+0.1Q0)
Dielectric withstanding voltage HSTHE No evidence of flashover, mechanical damage, arcing or insulation breakdown

T e, W R AR B

Rapid change of temperature EEMRELETY,  +1%:+(0.5%+0.05Q)
+59%:+(1.0%+0.050)

Load life A EFm +1%:%(1.0%+0.10))
+5%:%(3.0%+0.1Q)
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uniokm Non-magnetic Thick Film Chip Resistors - NM UNI-ROVAL
5 E

el

T B R & A BB EES - NM AT

Ordering Procedure (Example: NM02 1/16W 5% 1.2 Q T/R-10000)
T A (F1%0: NM02 1/16W 5% 1.2 Q T/R-10000)

NMO02 WGJO1T2JTACE

Product Type ( =38 ): Wattage (Ih= ): Tolerance Resistance Value (FE{B): Packing Qty.
Fill-in 4 digits with the Chip Fill-in 2 digits (RE): 5% (E-24 series) : (BEHE)
resistor type as follow ( JEFQ{L with the codes as F=+1% the 1% digit is “0’, the 2" & 3" digits are for 4=4,000pcs
WRRTMmER) follow ( FERFIMEL J = +5% the significant figures of the resistance 5=5,000pcs
NMO02, NM03, NMO5, NMO6, FOE 3N and the 4" indicate the numbers of zeros C=10,000pcs
NM12 WG=1/16W following
WA=1/10W 5% = &h (E-24 ZRFIFAME ):
W8a=1/8W F1IHE0, B2 3KERAEE v
— 75k H =2y tvi e N .
\1/\/\/?/;1\//3\/\/ BB, .% 4 fuRRBJLN0); Special Feature ( #1E ):
<1%( E-96 series): E = Lead Free (standard)
the 1% to 3" digits are for the significant (T5RATES)

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

1% 7= (E-96 ZFIPA(E ): Y
F 13 URFRTAENEYRE, F411 Packing Type (3£ 3£ BY):
HRRBILA0). T=TR(%H/E®)

Remark: Please refer to page 141 for ordering quide. 3% : TNEIE1¥ I P141 TURBA -
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unikoyar  Complete Pb-Free Thick Film Chip Resistor- PF W
BEARE Qo

sTETHERSRF BIEES - PFRY ROVALOHM

Feature (431%) :
- Total Lead Free in whole resistor body EBBEA{ATEL R E&5R
- Smallsize and light weight ~ {&F/\ E&E1R -
+ Reduction of assembly costs and matching with placement machine 4 "_
AR BE AN S 284E%E =
- Suitable for both wave & re-flow soldering & & R IEIE 5 [C7IE .
Figures (BLIX) Derating Curve (FEINZREHLE)

1. High purity Alumina substrate (BB A LIREAR) -55°C 70°C 125°C 155°C
2. Protective coating ((R3P/2) 10077 1 '
3. Resistance element (FE#T7TE) 801 : \ : :
60 : ——
' 01005 0201~2512
40 3 q ;
20 3 NC
oL ‘ N N
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature 1558 E)(°C)

4. Termination (Inner) Ni / Cr (¥R (R) 2/ H/ZE)
5. Termination (Between) Ni Barrier [0 (F) $2/2)
6. Termination (Outer) Sn [IRE (9N 5/ (£ 58)]

AL (%)
Percent rated load (%)

Type 23! PFOA PFO1 PF02 PF03 PFO5 PF06 PFO7 PF11 PF10 PF12
size R< 01005 0201 0402 0603 0805 1206 1210 1812 2010 2512

(0402) (0603) (1005) (1608) (2012) (3216) (3225) (4532) (5025) (6432)
Max. Working Voltage
= 15V 25V 50V 75V 150V 200V 200V 200V 200V 200V
RATIEBE
Max.Overload Voltage 30V S0V 100V 150V 300V 400V 500V 500V 500V 500V
A ARERE
Dielectric Withstanding Voltage

- - 100V vV vV V Vv vV Vv vV
4B T 00 300 500 500 500 500 500 500
Operating Temperature -55°C~
o . -55°C~+155°C

TEREEE +125°C
Type ! PFOA PFO1 PF02 PF03 PFO5 PF06 PF07 PF11 PF10 PF12

;‘J"g' Rating at70°C 1/32W 1/20W 1/16W 1710w 1/8W 1/4W 1/2W 3/4W 3/4W w

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  450+020  500+0.10  6.35£0.10

0.15 0.15
W(mm) 0.20+0.02 030+0.03  050+0.05  0.80+0.10 1.25 I)wo 1.55 :)10 260+020 3204020  2.50+020  3.20+0.20
Dimension . .
R~ H(mm) 0.13+0.02 0.23+0.03 0.35+0.05 045+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+0.05 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+0.05 025+0.10  0.30+0.20 0.40+0.20 0.45+0.20 0.50+020  0.50+020  050+0.20  0.50+0.20
Resistance Value of Jumper
TERISEEFEE(E
Rated Current of Jumper
TR PR E BB
Max.Overload Current of Jumper
SRR R AL ATFTER

1 0y -

Resistance Range of 5% (E-24)
5% BIFR{ESEE (E-24) 10~10MQ

<50mQ

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

1A 1A 2A 2A 5A 10A 10A 10A 10A 10A

36



uniohm

Complete Pb-Free Thick Film Chip Resistor- PF

el

www.uni-royal.cn

Performance Specifications (14 &E)

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[a)d St

150
HEFE
7B
T
ARt

BEREEY

REHFD

b=y
pud
aht
=

TELMERSRF BIEES - PFRY

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

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

PF02, PFO3, PFO5, PF06, PFO7, PF10, PF11, PF12:

10Q<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

L&, MR AR 5
+(1.0% + 0.050)

+(1.0% + 0.050Q)

Coverage must be over 95%.

+59%, + 2%: £(1.0% + 0.050))
+1%, + 0.5%: £(0.5% + 0.050))
PFOA @ +(1.0% + 0.05Q))

+5%, + 2%: +(3.0% + 0.1Q0)
+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% + 0.1Q)

+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)
TTM75 = (5%0: PFO2 1/16W 5% 2.2Q T/R-10000)

PFO0O2WGJO 2 2 )

T CE

\4 \/ \/ \/

Product Type ( = m@3EH! ): Wattage ( IH= ): Resistance Value (fE{&): Packing Qty.
Fill-in 4 digits with the Chip Fill-in 2 digits with the 5% (E-24 series) : (BXEHSE)
resistor type as follow ( HEPI{iI %k codes as follow ( BT the 1 digit is “0", the 2" & 3" digits are for the 4 =4,000pcs,
R REIE R E BB PE 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 %1 IR 0, 55 2.3 UBMFREENE R, D =20,000pcs
1210=PFO7  1812=PF11 WA=1/10W F4UFRTE/LDO);
2010=PF10 2512=PF12 W8=1/8W 1% (E-96 series):

Wa=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= dh (E-96 R7IMEE ):

513 UMERRRENENE, F 4 UHERT

B0
\ \ \
Tolerance (A% ): Packing Type (E12£ 28 BY): Special Feature (431 ):
F=+1% T=T/R(fH/EF) E = Lead Free (standard)
J=+5% (T Em)

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6

37



UNIROYAL
ERRE

Feature (}3§1%)

« Thin film NiCr Resistance element
SERRRERMATIAN

« Very tight tolerance £0.05% ~

HIAZE +005% ~ +1%

SR

Extremely low TCR £5ppm~£50ppm
RAKAYRRE R 38 +5ppm~+50ppm

High-Precision Thin Film Chip Resistors - TC

ij“
(R}

(ONZ

SiRE E%}HEE%H_ FEPHES-TCRY

Application (R FH)

-« Automotive YRZEEF

RANALPRM

www.royalohm.com

. Automatic equipment BEENYISE 2 b ~ -\ _{%:
1% - Communication & telecom B{SR K18 & P P 2 ‘ o *N ‘/,
Industrial TAVEF - ’ A !‘\;‘ ‘!} ‘ < ‘@ °
- Medical Equipment BEE57 284 = i ‘ ‘ " <

. Completed Lead-free T2 TR M@

Figures (B24X)

L
i CE—

Type 25
TCO2
TCO3

TCO5

TC06

TCO07
TC10
TC12

Derating Curve (FRINZERHLZ)

1. High purity Alumina substrate (B4 AL B EIR)
2. Protective coating (fRIF/Z) s IO(;S‘SDC 70"‘C 15§°C
3. Resistance element (PE#H1702) -3 ! :

£ B sof

£y e
4. Termination (Inner) Ni/ Cr [SHE () /48 2] " E 40 i
5. Termination (Between) Ni Barrier [I%E (FR) R /E] & g 20
6. Termination (Outer) Sn (IR E (N FE(FEA)] IS ol : ‘

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

Ambient temperature AR 1E8FE)(°C)

Performance Specifications (I4£&E

TestItem

HIIE
Short-time
overload

LN [EPNRALC

Insulation
resistance

MR

Load life in
humidity
EESw

Load life
AEHF

Humidity
(Steady State)
1BTERHR
Terminal
bending

7 T
Solderability
iRt

Soldering heat
AR

38

Size R~ L (mm) W (mm) H(mm) A (mm)
0402 (1005) 1.00+0.10 0.50+0.05 0.35+0.05 0.2+0.1
0603 (1608) 1.60+0.10 0.80+0.10 0.45%0.10 0.3+0.2
0805 (2012) 200£0.15 125701 055010 03£0.2
1206 (3216) 3102015 155101 055010 04£0.2
1210 (3225) 3.10£0.10 2.60+0.20 0.55%0.10 04+0.2
2010 (5025) 5.00+0.10 2.50+0.20 0.55+0.10 0.5+0.25
2512 (6432) 6.35+0.10 3.20+0.20 0.55+0.10 0.5+0.25
Test Methods
RIT5E
2.5x Rated voltage or Max. Overload Voltage whichever is lower for 5 seconds, then check the resistance.
25 EIEREREAI AT RBE (BEMESE ), 4250 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
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.
1R BB  BAME< 100v, M EBEELLMNENSBE ; BEMIE =100v, MiXEBERN 100£15VDC, 1 DFHEEMEE,
2. 3EMFEBRA © LM E < s00v, M EBEEVAESM ERIBE ; B4 E =500V . MR EBER 500+50VDC, 1 2 EF/E2MPAE.

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.

FFEREYIE] 1 1000h (150" 8 ", 0.5h" ") ; HIWRE @ 40+2°C 5 IV 1 90~95% RH ;
BRATIFRE (BEMRE )

Permanent Resistance change after 1000 hours operating at RCWV or Max.Working Voltage whichever less with duty cycle of 1.5 hours
"ON", 0.5 hour"OFF"at 70+2°C ambient.

FF42BY8]  1000h (1.5h 38 7, 0.5h" B *) ; IRIBE @ 7042°C ; IRIEBIE | FE LIFBERFALIFEE (BEME ).

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

E 40+2°C F 90~95% RH AEXHEE LM T, 77 240h [FFEETHE,

HIEE | FUE TIFBER

(Applicable for CHIP Resisters & F3 & i B3 FH)
Twist of Test Board:Y/X=3/90mm 60 seconds. SMIRARZEHR : 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.

REVE. A 5. BIF, BIFRE [ 245+3°C ; iRABE @ 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,

B (mm)

0.25+0.10
0.30+0.20

0.40+0.20

0.45+0.20

0.45+0.20
0.50+0.20
0.50+0.20

Evaluation Criteria
FIEIT
AR<+0.5%

>1,000MQ

AR<+0.5%

AR<+0.2%
>7KQ AR<+0.5%

AR<+0.3%

AR<+0.2%

Coverage must

be over 95%.

AR<+0.2%



uniokm High-Precision Thin Film Chip Resistors - TC UNI-ROVAL
ﬂﬂm/’w = Erga T =] g‘é"%@
am—— A EER A A EEER-TCRT
. =
Electrical Data (B 5%}
) Max.Working Max.Overload . s varin Resistance Range PE{& 35 &
Type  Power Rating Teorr‘:e::rg:ugre Voltage Voltage slt)alzlincnmfl(‘)AI,tI;h o 9 TCR
£E PEa0C pefan BRALE BASAE SSTIE . . . 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) 100~332K0) +25PPM/°C
/ 100~332K0 100~332K0) +50PPM/°C
/ 1000~4KQ 1000~4KQ +5PPM/°C
/ 100~50K0 100~50K0 +10PPM/°C
TCo3 1/10W -55°C~+155°C 75V 150V 300V
470~332K 470~1MQ 10~1MQ +25PPM/°C
470~332K 470~TMQ 10~1MQ +50PPM/°C
/ 1000~15K0 1000~15KQ +5PPM/°C
/ 100~100KQ) 100~100KOQ) +10PPM/°C
TC05 1/8W -55°C~+155°C 150V 300V 500V
470~511K 4.7Q0~2MQ 10~2MQ +25PPM/°C
470~511K 4.70~2MQ 10~2MQ +50PPM/°C
/ 1000~15K0 1000~15K0 +5PPM/°C
/ 100~200KOQ) 100~200KOQ) +10PPM/°C
TCo6 174W -55°C~+155°C 200V 400V 500V
470~1M 4.70~3MQ 10~3MQ +25PPM/°C
4.70~1TM 4.700~3MQ 10~3M0O +50PPM/°C
/ 1000~15KQ) 1000~15KQ) +5PPM/°C
/ 100~200KQ 100~200KQ +10PPM/°C
TCo7 1/3W -55°C~+155°C 200V 400V 500V
470~1M 4.70~3MQ 10~3MQ +25PPM/°C
470~1M 4.70~3MQ 10~3MQ +50PPM/°C
/ 1000~25K0) 1000~25K0) +5PPM/°C
1/3W
/ 500~200KQ) 500~200K0) +10PPM/°C
TC10 -55°C~+155°C 200V 400V 500V
4.70~1TM 4.70~3MQ 10~3MQ +25PPM/°C
172W
470~1M 4.7Q0~3MQ 10~3MQ +50PPM/°C
/ 1000~25K0) 1000~25K0) +5PPM/°C
/ 500~200KQ) 500~200KO) +10PPM/°C
TC12 3/4W -55°C~+155°C 200V 400V 500V
100~1M 4.70~3MQ 10~3MQ +25PPM/°C
100~1M 4.70~3MQ 10~3MQ +50PPM/°C

Ordering Procedure (Example:Thin Film TC06 1/3W 0.1% 25PPM 1KQ T/R-5000)
JTM 75 T (f5140: SERETCO6 1/3W 0.1% 25PPM 1KQ T/R-5000)

T COG6 2 5 B

1

O 01

T 5 K

'

Product Type ( = 3R ):
Fill-in 4 digits with the Chip
resistor type as follow (1EP9{iL
BERRTmER):

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

Temperature coefficient Packing Type (B2 35 5Y): Packing Qty.

CRER): T=TR (4 / &) (BEHE):

Fill-in 2 digits with the codes B =Bulk in Poly bag (#4% / 464 ) | | 4=4,000pcs,

as following C=Bulkin cassette ( BTEE / &%) 5=5,000pcs

(FATHIMCRIE (% ): C=10,000pcs

05=5PPM  10=10PPM \ D=20,000pcs

15=15PPM 25 =25PPM Resistance Value (FE{&): E=15,000pcs

50 = 50PPM v <1%(E-24 & E-96 series) \/

the 1st to 3rd digits are for the significant

Tolerance (A E ): figures of the resistance and the 4th Special Feature ( 4F1E ):
B=+0.1% indicate the numbers of zeros following. B=1/32W C=1/16W  F=1/10W
C=+0.25% <1% F= & (E-24, E-96 RBIFAME ): G=1/8W H=1/6W J=1/4W
D=+0.5% 813 UMERREENERIL, F4 K=1/3W  M=1/2W  N=3/4W
F=+1% EFRTBLDO0 P=1W  S=Special

Remark: Please refer to page 141 for ordering guide.

A TEIEEN P14 ;T

WA o
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unteoya.  Metal foil Chip resistor - MS Iy
SREE 2o mEstamEE - MSRF comom

Feature ($31%) S L >

- -
. Ableto vvlthsta‘nd h\g.h power ﬁﬂ?mlﬂﬁ - _-”.* s
Ultra Low sensing resistance B1E/E%N BB FE _’. i s .
Excellent frequency response /L35 BYAMZE MR ‘:"-? . .
Excellent temperature coefficient characteristics fL758YRE REFIE . " '._ .
Application (FZF8) Derating Curve (FEINZHLX)
Mobile electronic equipment-Cellular phone, NB Tablet PC, GPS,DSC, HDD
BhEBiE. FARITEA. GPS. DSC. HEAE IR Bhes 2 0SS 707 155°C
DC-DC converter, Adapter, Battery pack and charger i é zg
B REE. SERREE. B TE R g Al
Switching power supply FF< ;R & ﬂé 20f,

ol : :
Voltage Regulation module B[R IEER I IR 260 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (1558 E)(°C)

Power management applications FEJREIEN FH

Figures (B21X)

E = Black Marking S=White Marking

4Protective covering (IRIF/R)
3 Resistance material (FEHT/Z)

1. Alumina Substrate (B4EE AL BER)
2.Terminal Cu/Ni/Sn (5. $2. 35 FE B /R)

Specification (1£8E)

Power Rating Dimension( R~ )(mm) Resistance Range T.C.R.

Type . 5
%‘jﬂ T PAfESEE BERHK
70°C L w H A B +1% & £5% ppm/°C
065+0.15 5mQ ~ 9mQ
1/2W 057+0.15 12mQ ~13mQ +150
MS05 2.00+0.30 1.200.30 06+0.20 <10
042+0.15 10mQ, 15mQ ~ 30mQ
w 042+0.15 10mQ +50
0.86+£0.25 7mQ £100
5mQ ~ 6mQ, 8mQ +100
0.76+0.25
MS06 W 3.10£0.20 1.60+0.30 0.70+0.20 <10 27mQ ~ 35mQ +50
10mQ ~ 25mQ +100
046+0.25
37mQ ~51TmQ +50
1454030 6mQ
+50
1.2540.30 4mQ, 7mQ
MS10 15W 5.00+0.20 2504025 0.70+0.20 <10 005030 5mQ, 8mQ, 10mQ +50
T 11mQO~25mQ, 150mQ +30
065+0.30 30mQ~100MQ +30
2.55+0.30 mQ
1.000.20 <10 +50
1.75+0.30 2mQ
2.15+0.30 3mQ
st 3w 6.35+0.20 3204025 1.75+0.30 4mQ, 7mQ, 8mQ
0.70+0.20 <10 1.35+0.30 5mQ %
+
1.15+0.30 6mQ, 9MO~15mQ
0.90+0.30 16mQ~100mQ
W 6.350.20 3204025 0.70+0.20 <10 0.90+0.30 101MQ~200mQ)

* Other sizes and resistor values can be customized on request. E ¥R FFRE B4R
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Metal foil Chip resistor - MS UNI-ROVAL

!
al peed
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

ARt

EEME
BEME
TR
BES®

k=i

BEaXBELE - 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= @38 ):
Fill-in 4 digits with the Chip

resistor type as follow (1EPY{17%

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

Wattage ( IhE ):

Fill-in 2 digits with the
codes as follow ( A%
BRI 20 ):

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 Z5IE(E ):
B 1UEZE0, F 2. IHFREENE

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

W, E4URTENLDO
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 Z5UEE ):

Tolerance (A% ):
F=+1% J=4+5%

KRB0

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

\

v

\

Special Feature ( 434iE ):
E=Black Marking 5F5
S=White Marking B 5

513 IR IRENEMEL, £ 4 (12K

Packing Type (G133 AY):
T=TR(RF/EF)

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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unikoyat  Metal Strip Chip Resistors - LR

SREE  AS(kEE - LRRT

Feature (}3§1%)

High power rating up to 3 watts EIHERBE]K 3W

Low T.C.R until £50PPM BUEEAYE E £ 5] +50PPM

Low resistance values, from 0.5mQ to 15mQ BE{E1E 0.5mQ~1
low inductance {FEEE/E%

Tolerance: 1%, 2%, 5% & : £1%, £2%, £5%

RoHS complaint FF& X8R ROHS F1/&

Derating Curve (FRINZEHHLK)

Ambient temperature (R 1538 ) (°C)

. -55°C 70°C 170°C
£ 100[7 ‘ ‘

g g sop :

M S eof ;

x E : : \\

FCAE U :

® £ g ]
5 ol ‘ N
o -60 -40 -20 0 20 40 60 80 100 120 140 160 180

5mQ

Figures (B24K)

2%y

Type Power Roatlng TCR Resistance Dimension(mm) R~}
sem at70°C PEM/°C Range(mQ)
= TEINZE FEEER L w T D
Standard /4
LRO6
(1206) 1w +100 1~50 3.20+0.25 1.60+0.25 0.60+0.25 0.980+0.25
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 e
0.5,075,1,1.5,2 HEERTE HEERE
11,12,13,14,15
High Power Rating & 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 6,0.5,7
LR12 450 050751152 Depends on Depends on
2512) 6.35+0.25 3.18+0.25 value value
=0 6578210 HEERE  HEEERE
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 LRI22W R TCR BT LU AR (e AREBI TR -55°C ~ +170°C
. g . &
Performance Specifications (14 &E)
Short-time overload  4ZRFjE T fAfR  Black coating BEERE : +(0.5%+0.00050)
Resistance to Soldering heat IR IE R Black coating 2 &R/ : £(0.5%-+0.00050)
Solderability alE M Coverage must be over 95%.

Thermal Shock

Load life

42

Hohd Black coating BE&R/E : +(0.5%+0.00050)

HEEH + (1%+0.00050))

*

—
gt s

E3$§45 Sn solder plated metal

&R Alloy plate
$E$% Ni plating

B4R Cu plating

RIP2 Protecting coating

Color Efits,

Black
ESE)

Black
re

Black
E3)

Black
E3)

Soldering
ez

IR reflow
Bl

Wave or IR reflow

RIS ERIT

IR reflow
Elpiye

Wave or IR reflow

R IR SR EIRIE



uniohm

Metal Strip Chip Resistors - LR UNIROYAL
wwwunlié))’/[allcr/\ éﬁ{jﬂ;ﬁl}ﬂ -LR % 7;‘” EREE

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

T = (15140: LR12 2W 1% 5mQ T/R-4000)

L R 1

2 2 W FS5 0O0NTA4E

l

l

l

l

Product Type ( =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 (EIO{ %K codes as follow ( BT the 1% digit is “0", the 2™ & 3“digits are for the 1=1000pcs
TR mER ) HICRZIE — 1%k ): 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 FIFEME ): 4=4000pcs
LR12=2512 3W=3W £ 120, 2. IMUMKREENE 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 (TR )
numbers of zeros following.
1% 7= & (E-24,E-96 RYIPE(E ): v
Tolerance (A% ): %13 UHMERTIBENB R, £ 4 1K Packing Type (E1 3£ 2¢ &Y):

F=%1% G = +2% J=£5%

Bz =PI

T=TR(%F/EF)

Remark: Please refer to page 141 for ordering guide.
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unikoyat  Chip Resistors Shunt (RS)

[RUONZ”
55 B - VA
h 1 mﬁH_éj\;ﬁlEElle%% ( RS) www.royalohm.com
Feature (}§1%)

Electron beam welding structure, stable performance
BT ERIRLE, tEeiRE
+ RoHS complaint
& RRER ROHS AT
Very low resistance

TRAREBIEE

Application (XZF)
Used in automobiles,fan,lighting
[ F7AZE XA BRER
Current module electric welding machine,electric tool industry applications
ERARIR, FRJEM, BB nh T ASsiN A
+ There are two side and four end structures

B I RIS | 451

Dimension (R ~) mm

Derating Curve (FEIhZpH4X)

AL %)

Percent rated load (%)

-55°C 70°C 175°C

1007 BN ‘
H AN

80T N

60 ] AN

4013 : N :

20 : \\\]

ol :
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (FF558E)(°C)

Type size :::I;I:; Dimension( /X~ )(mm)

it & HE 70°C L w H

RS12 2512 3W 6.30+0.20 3.10+0.30 0.50+0.10

RS21 3921 5W 10.00+0.20 5.10+0.40 0.50+0.10

RS31 5931 7W 15.00+0.30 7.60+0.40 0.50+0.10
Power

Dimension( R~ )(mm
Type Size Rating ( J(mm)

1 m =
xa A ;ﬁi L w H R S

RS26 4026 3w 101020  6.6+05/-02  3.0+0.20 5.2+0.20 0.7£0.10

kB FIPRE RS AR 2
> Special size offered.

44

A

1.20+0.20

2.20+0.20

4.20+0.30

04+0.10

Resistance Range

- T.C.R.
AR BERN
0.2 ~1mQ +50 ppm/°C
Resistance
Range T.CR.
v N FEESEE mER
+1%
2.0+0.10 1.0+£0.15 0.5mQ +100ppm/°C



uniohm

Chip Resistors Shunt (RS)

!
al peed
www.uni-royal.cn

Performance Specifications (14 &E)

Short-time Overload

FERiE)E S g

Solderability a4
Rapid change of temperature 8 EERIRIT(L,
Low Temperature Storage ERRE
High Temperature Exposure =RnE
Soldering heat it IR
Load life in humidity EESESD
Load life fEFdn

Mk EE eSS (R

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)
+(1.09%-+0.00050))

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

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

Ordering Procedure (Example: R$12 3W 1% 0.5mQ T/R-1000)
TTM 7528 (f51%0: RS12 3W 1% 0.5mQ T/R-1000)

R S 1

UNI-ROYAL

5REE

5)

2 3WF5 0O0PTT1E

l

l

l

l

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

RFHEL )
RS12,RS21,RS31,RS26

resistor type as follow ( IEPQ1 %k

Wattage ( IhE ):

Fill-in 2 digits with the
codes as follow ( BRI
RISIE (%) ):
W2=1/2W 1TW=1W

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

Tolerance (A ZE ):
F=t1% G = +2% J=£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= 5 (E-24 Z5IPATE ):
B 1HZE0, F 2 IHFTEENE
W, B4 URTELDO

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 R5IFE(E ):
B3 UHERTIEENBRE, £ 4 (3
x®ra/l1ho

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

\

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

\

Packing Type (1235 B):
T=TR(RFHE /&%)
B = Bulk in Poly bag ( %t / £33% )

Remark: Please refer to page 141 for ordering guide.
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UNIROYAL
ERRE

Feature (4F14)

- Tolerance f&E 3: +0.5%~+5%

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

BT A%, IFEAEC-Q0MEX %0

Automotive Thick Film Chip Resistors - CQ

RN A B IEES - CQRS

Anti-sulfurized performance 28 HUER L IMEAE 1 H,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 B2 14 BEFRTE, AT SR 14 =
Suit for reflow & wave soldering 1& & F B AN R 1 1212

RoHS complaint ¥ & ELEEROHS AT/

Application (57 )

Intelligent home appliances %23 BESR BB/~ &

o]

High-end computer EBANZL I
Medical equpment EES7I1&&
Industrial equpment LAV i&#&&

Outdoor electronic application FB—[J%&

Figures (B2X)
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) 310+0.15
CQO07 (1210) 3.10£0.10
€Q10(2010) 500£0.10
Q12 (2512) 6.3520.10
Specification (14 8E)
Type Power Tolerance Resistance
A hE Range
KA =
xn weg  PE mEsm
€Q01(0201)  1/20W
CQ02(0402)  1/16W
CQ03(0603) 1/10W 4£05%
CQO5(0805)  1/8W +1% 00
€Q06(1206) 1/4W +2% 10Q~10MQ
Qo7(1210)  1/2W +5%
CQ10(2010)  3/4W
CQ12(2512) 1w

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
BAIfF  BKIHE
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 FRINZFEHHLE

-55°C

70°C 155°C

1007

801

60

40

20

L (%)
Percent rated load (%)

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

Ambient temperature (MR8 E)(°C)

1. High purity Alumina substrate (B 4EE & X IBEMR)
2. Protective coating (fR#F )
3. Resistance element (FB#170EK)

4. Termination (Inner) Ni / Cr (I8 E () $8/45E)
5. Termination (Between) Ni Barrier I (FF) £/2]
6. Termination (Outer) Sn [BRE (9N 5/ (F5HH) ]

Resistance
Value of Jumper
ZERIB
B PEPRIE
<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
TRYSEEE
E R
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 (14 8E

Test Item
RIETE

Temperature Coefficient
of Resistance

BERY

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

KRR BT AT

Biased Humidity
RETE

Operational Life

TiEF&es

Resistance to Soldering
Heat
R R

Solderability
L

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

N RE A BB IEES - CQRS

Test Methods
W75 %

Measure between: -55°C ~+155°C
MTESBEE: -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, JRFE 85% BIFMTME 1000 /)\BY,

AR CIEESM  TIEThER 10%, HILERE 2444 /NSPRBHTNN,

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% BUEMEINZE , 1.5 /)\BY ON, 0.5 7\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.

FERRiER 1 BATIRIE, RS AARY 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.
REMETTH , RREETNE . ARG 50 5.

MR

1. 155°C FI 4H J7 , 245°C 5205 #5243 .

2. 8H EIAJT , 260+3°C 3005 #2553 .

Bending 3mm(CQ01-CQ05)/2mm(CQ06-CQ12)for 60+5sec
ZH 3mm(CQ01-CQ05)/2mm(CQ06-CQ12) 1R4F 60+5 Fb

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)

CQO06é6W4 J 01T 2JTS5E

Evaluation Criteria

HREAT

CQO1: 1Q<R<100): -100~+350ppm/°C

>10Q2: £200ppm/°C
CQ02-CQ12:

1Q<R<10Q2: £200ppm/°C

>10Q2: £100ppm/°C

+1%: £(1.0%+0.05Q0)
+5%: +(2.0%+0.050))

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

+1%: £(1.0%+0.10Q))
+5%: £(3.0%+0.10)

+(1.0%+0.050))

Coverage must be over 95%.

+(1.0%+0.050Q)

+5%: £(5.0%+0.05 Q)
+19%: £(1.0%+0.05 Q)

!

' '

!

Product Type ( = 3R ):
Fill-in 4 digits with the Chip
resistor type as follow (1EPQ{i %k
RN NFIEMEGE AR
CQ02, CQO3, CQO5, CQOo6, CQO7,
CQ10,CQ12

Wattage ( Ih= ):

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

(AE):
F=+1%
G=+2%
J =45%

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= & (E-24 RYIBEME ):
E1EZ0, $2 IMUHMERREENE
ME, B A RTE0);

<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 RRIPEME ):

13 (IMFERIEENERE, £ 41Ul
E®RBILDO).

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

\

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

\

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

5REE

Remark: Please refer to page 141 for ordering guide.
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unkoyar  Automotive High Power Thick Film Chip Resistors - HQ m

EHREE . _._
SRRE =y

Feature (51%)
Comply with the relevant provision of AEC-Q200
RFEAEC-QUOMEREFN
Suitable for reflow & wave soldering. JE& RIEIE S5 EIIE

Application car. BT84

Figures (B2IX)

Specification (M£8E

Type
e
HQO02
HQO03
HQO5
HQO06
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 ({R3/2)
3. Resistance element (PEH17TER)

4. Termination (Inner) Ni / Cr U () 2/ 5B /E)

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

6. Termination (Outer) Sn [IRTE (M 5/ (F£58)]

Max Overload Dielectric Resistance
Voltage Withstanding Voltage ~ Value of Jumper
AT AREEE H 45 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
1/3W 200015 125700 055010
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
1w 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 #5532 : HQ12 B:1.80+£0.25mm

48

www.royalohm.com

Derating Curve FRINZRHhLL

AL %)
Percent rated load (%)

Rated Current
Of Jumper
RIS FE
BE TR
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

Current of Jumper
SEEEE
BRI AR

70°C 155°C

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

Ambient temperature (M558 ) (°C)

Max. Overload

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
PEESEE
1%(E96), 5%(E24)

10~10M



uniohm

Automotive High Power Thick Film Chip Resistors - HQ

UNI-ROYAL

el

www.uni-royal.cn

Performance Specification (14 8E

Test Item
RIETE

Temperature Coefficient of
Resistance

BERYK

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

Biased Humidity
RERE

Operational Life

T1EHe

Resistance to Soldering
Heat

[rsE:

Solderability
MRt

Board Flex
T

Sulfuration test

B

Reference standard

SEE

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

RNERESIERE R BEEE - HQRS

Test Methods
T E

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

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

check the resistance.

25 BEERESERAT AR BE (BUERE ), 7548 5 o, AENMEE,

1000 hours 85°C/85%RH. Note: Specified conditions:10% of operating power.

Measurement at 24+4 hours after test conclusion.
TERE 85°C, R 85% BYRAF TNE 1000 /BT,

AR CIBESM  TIEThERRY 10%, HIERE 244 /NS PHT M.

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% BYZREINZK , 1.5 /)\BF 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.

IZF 1 #TIREE, RSB AER 1.5mm BIRE

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.
REMZETTH , AREBTN . BABER 50 5.

MR

1.155°C T2 4H 5, 245 °C 5£0.5 #5255 .

2.8H FISf5 , 260£3°C 30£0.5 #5257 .

Bending 3mm(HQ02-HQ05)/2mm(HQ06-HQ12)for 60+5sec
ISR 3mm(HQ02-HQO5)/2mm(HQ06-HQ12) R4F 60+5 F

H,S 3~5PPM 50°C+2°C 91%~93% RH 1000H

Ordering Procedure (Example: HQ06 1/4W 5% 1.2 Q T/R-5000)
JTM75 = (51%0: HQO6 1/4W 5% 1.2 Q T/R-5000)

HQO 6 W4 J 0 1

2 J

5REE

Evaluation Criteria
FIEITAE
1Q<R<10Q:+200ppm/°C
100<R<10MQ:+100ppm/°C

+1%: £(1.0%+0.05Q0)
+59%: +£(2.0%+0.05Q0)

+1%: £(1.0%+0.05Q0)
+5%: £(3.0%+0.050))

+1%: £(1.0%+0.1Q)
+

+5%: £(3.0%+0.10Q)

+(1.0%+0.050))

Coverage must be over 95%.

+(1.0%+0.050))

+5%: £(5.0%+0.1 Q)
+19%: £(1.0%+0.1 Q)

T 5 E

l

l

l

l

Product Type ( F= @38 ):
Fill-in 4 digits with the Chip
resistor type as follow (#EPU{iL
HRTTYISThE A BIEE
)
HQO02, HQ03, HQO5, HQO6,
HQO07,HQ10,HQ12

Wattage ( IhE ): Tolerance Resistance Value ( PE{E ):

Fill-in 2 digits (DNE): 2%, 5%(E-24 series):

with the codes as F=+1% the 1° digit is "0, the 2" & 3" digits are for the
follow ( BB RFIMEL G = +2% significant figures of the resistance and the 4™
A (I3 ): J = +5% indicate the numbers of zeros following

WG =1/16W 2%, 5% = & (E-24 ZRBIPETE ):

WA = 1/10W EUE0, F 2. 3UHKRTHEENE
W8 =1/8W WE, AR EILD0);

W4 = 1/4W <1%(E-96 series):

W3 =1/3W the 1% to 34 digits are for the significant

W2 =1/2W figures of the resistance and the 4™ indicate
07 = 3/4W the numbers of zeros following

TW=1W <1% =& (E-96 RFIMEE ):

% 1-3 R BENE R, % 4 1%
BN =PIk

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

\

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

\/

Packing Type ((1 3£ 25 AY):
T=TR(4H / EH )

Remark: Please refer to page 141 for ordering guide.
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unikoyar  Automotive Low Resistance Thick Film Chip resistor -CS m
EARE i

RNERRAEIRE H BE-CSRA ROBLOMM

www.royalohm.com

Feature (4314) Figures (B21X)
« Ultra-low Value
HBIERRE 1. High purity Alumina substrate (B4hE S (LB E1R)
o 2. Protective coating (fR3P/Z)
. Lox{v Temperature Coefficient 3. Resistance element (F7EE)
HRERL

-+ Suitable for reflow & wave soldering
EERIEIERERIE

- Application: Power supply
AT EBIR

4. Termination (Inner) Ni/ Cr [B#TEI () 5/58 2]
5. Termination (Between) Ni Barrier (i1 (1) /2]
6. Termination (Outer) Sn (IR E (9N 5B (FE1A)]

Derating Curve & Specification (FEINZE L N 14 BE)

Type Dielectirc Withstanding Voltage Operating Temperature
it 5 E THEREEE
. -55°C 70°C 155°C
& 1007 3 3 CS02 100V -55°C~155°C
£ B son : :
o 6ol i 1 €s03 300V 55°C~155°C
= 2 ' . '
w & 4o : : €505 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 (1558 E)(°C)
cs10 500V -55°C~155°C
N 500V -55°C~155°C
CS12 500V -55°C~155°C
. Power Rating Resistance Range
L{; ;z; In= L(mm) W(mm) H(mm) A(mm) B(mm) FRESEE :E.T";"gﬁ
- 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 10mO~1Q 30mQO<R<33mQ: +600 ppm/°C
33mQ=R<50mQ: £400 ppm/°C

50mQO<R<0.10: £300 ppm/°C

0.10<R<1Q: £200 ppm/°C

10mQ<R<15mQ: 800 ppm/°C

0805 015 15mQ<R<25mQ: +600 ppm/°C

CSo5 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~
(T 12w 3.100.10 260020 055+0.10 0.50+0.25 0504020 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. ~
(€3]] 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

10mQ<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<50MO): +200ppm/~C
50mQO<R<0.1Q): £150ppm/°C

0.10<R<1Q: £100ppm/°C
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Performance Specifications (14 &E)

Testltem Reference standard Test Methods
HEME SEiNE R F A

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

Biased Humidity
RERE

AEC-Q200 TEST 1

IEC60115 4.13 check the resistance.

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

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

25 [EFE BN RS A BE (BEMRE ), 1542 5 e, 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, MR 85% I TE 1000 /N\aT,

ARCBESM  TIEThERY 10%, HIRLERE 24+4 /NPT,

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

Operational Life

Teaen

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

125°C F 36% BIEAEIHER , 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
it b
RIZF 1 #ETIREE, RS 1.5mm BRE
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.
KEMETH  FAREBRIN . BAEE 50 1F .
Mt &
1. 155°C T 4H & , 245°C 5205 7172345 .
2. 8H #&35/5 , 260+3°C 30£0.5 #5243 .
Board Flex AEC-Q200 TEST 21 Bending 3mm(CS02-CS05)/2mm(CS06-CS12)for 60+5sec
SR AEC-Q200-005 ZEHH 3mm(CS02-CS05)/2mm(CS06-CS12) R4 60+5 F»

*(S07 size in 0.75W 0.1~1Q 100PPM/°C could be provided specially (* CS07 0.75W 0.1~10Q) T00PPM/°C BI4EBI32 (£ )

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

T A= (F40: €S12 1TW 5% 22mQ T/R-4000)

CS121 W J

0 2 2 L T A4

NERRRER & BE-CSR S

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
FIEITAE

(1.0%+0.05Q)
(2.0%+0.050)

+1%:

+
+5%: +

+1%:
+5%:

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

+
+

+1%:
+5%:

(1.0%+0.10))

i
+(3.0%+0.10))

+(1.0%+0.05Q))

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 %/
HERRF @B ): BRI % ):
(CS02, CS03, CS05, CS06, CS07, WA=1/10W  W8=1/8W
CS10,CS11,CS12 WA4=1/4W  W5=1/5W
W3=1/3W  W2=1/2W
07 =3/4W 1W=1W

\/

Tolerance
(RE):
F=+1%
J = +5%

Resistance Value (PE{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 R5IFEE ):
E1 R0, 52 IMUHFRREENE
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 UHERTEENBERE, £ 4 (3
x®rBLTO

y

4

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

\

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

Packing Type
(B
T=T/R

B = Bulkin Poly bag

C =Bulkin cassette

(4 / &)
(B / 53
(B / 2%%)

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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untroval  Anti-Sulfurized Automotive Thick Film Chip Resistors - NQ AN
EARE Ris

TS ER & BEEES - NQRS! ROLOHM

www.royalohm.com

Feature (51%)
S
N e
Exellent AntiSufurized LBV S L=,
) B o Y
AEC-Q200 qualifed 72 AEC-Q200 AE- 2R gD ‘9-'"- o )
A N - oyt el
Suitable for reflow & wave soldering J& &K IE 2 B AIE W < : e
RoHS complaint KT & KEE ROHS AR - S EE TS =
Figures (B2X) Derating Curve (BRINZFAHLR)
Resistance element (FEHITTER)
Top inner electrode (Ag Pd) Protective coating (fRIF/Z)

55°C 70°C 155°C
1007 ‘ :

gof
60 7
40
20

IEE R (GRIE) Pesin silver (IFAE$R)
Termination (Inner) Ni / Cr (BT (M) 58/ 2]
Termination (Between) Ni Barrier [l & (FF) $22]

Termination (Outer) Sn [BREI(IN 53/2 (FLR)]

L%
Percent rated load (%)

-
D
T

ol ! :
= High purity Alumina substrate (B4 E &L IR EIR) -60 -40 20 0 20 40 60 80 100 120 140 160 180
Bottom inner electrode (HE EE1R) Ambient temperature (R E38EE)(°0)

Specification (M£8E

Boe s MeWong Mecowdesd L R U e Pt

*x T BATHRE BASHERE a0 TmeemmE  ooon  SEWEE reaeem

NQO1 0201 (0603) 25V 50V / <50mQ 0.5A 1A

NQO02 0402 (1005) 50V 100V 100V <50mQ 1A 2A

NQO3 0603 (1608) 75V 150V 300V <50mQ 1A 2A

NQO5 0805 (2012) 150V 300V 500V <50mQ 2A 5A .

NQO6 1206 (3216) 200V 400V 500V <50mQ 2A 10A oIS

NQoO7 1210 (3225) 200V 500V 500V <50mQ 2A 10A

NQ10 2010 (5025) 200V 500V 500V <50mQ 2A 10A

NQ12 2512 (6432) 200V 500V 500V <50mQ 2A 10A

Type Size Power ResistaniRange

7 R hER (70°0) L (mm) W (mm) H (mm) A (mm) B (mm) PEMESEE
1%(E96), 5%(E24)

NQO1 0201 (0603) 1/20W 0.60+0.03 0.30+0.03 0.23+0.03 0.12+0.05 0.15+0.05

NQO02 0402 (1005) 1/16W 1.00+£0.10 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10

NQO3 0603 (1608) 1/10W 1.60+0.10 0.80+0.10 045+0.10 0.30+0.20 0.30+0.20

NQO5 0805 (2012) 1/8W 2.00+0.15 1.25 1)01]05 0.55+0.10 0.40+0.20 0.40+0.20 10~10M

NQO6 1206 (3216) 1/4W 3.10+0.15 1.55 erOWIOS 0.55+0.10 045+0.20 0.45+0.20 =

NQO7 1210 (3225) 1/2W 3.10+0.10 2.60+0.20 0.55+0.10 0.50+0.25 0.50+0.20

NQ10 2010 (5025) 3/4W 5.00+0.10 2.50+0.20 0.55+0.10 0.60+0.25 0.50+0.20

NQ12 2512 (6432) W 6.35+0.10 3.20+0.20 0.55+0.10 0.60+0.25 0.50+0.20
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Performance Specification (14 8E

Test Item
HBTE

Temperature
Coefficient of
Resistance

BER

Pre- and Post-Stress
ElectricalTest

(Short time Overload)
FERFEd 1

Biased Humidity
RERE

Operational Life

TlehHam

Resistance to
Soldering Heat
[EpsE3at

Solderability
Bt

Board Flex
gk

Sulfuration test
BRI

Reference standard

SEITE

MIL-STD-202 Method 304

AEC-Q200TEST 1
IEC601154.13

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-Q200TEST 18
J-STD-002

AEC-Q200 TEST 21
AEC-Q200-005

TS ER G RS - NQRS!

Test Methods
QR Yabr

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

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

check the resistance.
25 {BEE BEH AT AEBE

(BREMEE ), #5485 B, A MFEES

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

TERE 85°C, JBE 85% MR FE 1000 /N6,

AR CIEESM  TIEHER 10%, ARG 24+4 /NPT,

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% BUENEINZ , 1.5 /]\BF ON, 0.5 7]\BSF 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.

5B, BRAHTIR. 8 B —RIEIR - REMETHZIER 2 51/
RIRIER 1 I TIRE, SRS 1.5mm BORE

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.
REMETTH , AEEETNIE . ARG 50 5.

ML FA

1. 155°C FIg 4H fF , 245°C 5+0.5 #0255 .
2. 8H #&35/5 , 260+£3°C 30405 #5245 .

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 HEREER 3.5%, 105°C+3°C, 500H

Ordering Procedure (Example: NQ06 1/4W 5% 1.2 Q T/R-5000)
1T = (5140: NQO6 1/4W 5% 1.2 Q T/R-5000)

NQO6 W 4

J O1 2JT5

Evaluation Criteria

HIERRE

NQOT: 10<R<10Q: -100~+350ppm/°C
>10Q2: £200ppm/°C

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

+19%: £(1.0%+0.05Q0)
+5%: £(2.0%+0.05Q))

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

+1%: £(1.0%+0.10Q))
+5%: £(3.0%+0.1Q)

+(1.0%+0.050))

Coverage must be over 95%.
EE> 95%

+(1.0%+0.050)

AR<+(5%+0.050))

l

l

'

'

Product Type ( F= @38 ):
Fill-in 4 digits with the Chip
resistor type as follow ( IEPU{i %k
RnremER)

NQO1, NQ02, NQO3, NQOS5,

NQO6, NQO7, NQ10,NQ12

Wattage ( IhE ):
Fill-in 2 digits with the codes as
follow ( B FFMLIBIE (%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=+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 ):
EUHMZ0, F2 3UHKTMAE
BB, #4URTH/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% 7 i (E-96 ZFIBA(E ):
813 R REENENE, 54 IHE
B O0).

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

\

Special Feature (451iF):
E = Lead Free (standard)
(Tt )

\/

5REE

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

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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I.INI_R(ML

5 R R H

Feature (431%)

- Suitable for reflow & wave soldering i&

Figures (B21X)

AHEEE %)

ST REE K& EBFEER - NSRT!

h Quality Anti-Sulfurized Automotive Thick Film Chip Resistors-NS m
VW2

Specification (1£8E)

Type
Eit)

NSO1
NS02
NS03
NSO05
NS06
NSo07
NS10
NS12

Type
ESit)

NSO1
NS02
NS03

NS05

NS06

NSo07
NS10
NS12

ROYALOHM

www.royalohm.com

, ) ) . 5
- Superior Anti-Sulfurized (/B9 HTERAY, v
S o T g *
- Superior Anti-Surge Voltage performance SR 5T R A BB 414 L T g S
=l Y 2 P onw | ‘® % e
D/EZUJ IR 5[BImIE = . < }' ,\3" ’_{-
- Application automobile industry, comply with the relevant provisions of AEC-Q200, 100% power rating under +125°C ¥ e ‘g l_{ =
FIT A%, & AEC-Q0 ABREFR, +125° SREEF 100% ThE (A s
Resistance element (FB317T %)
Top inner electrode (Ag Pd) Protective coating ({RIF/E)
IEE R GRHD) Pesin silver (1S $R)
Termination (Inner) Ni / Cr [l E () B/ E)
Termination (Between) Ni Barrier (B (FF) £2/2]
Termination (Outer) Sn [l E (9N 52 (FER)]
High purity Alumina substrate (B2 & X SR ER)
Bottom inner electrode (75 i E84%)
. 25 > o >N >
Derating Curve (FRINZphLE) Curve of Pulse Duration (Bk/#RH4%)
NS02, NS03, NS05, NS06, NS07, NS10, NS12 one-pulse limiting power
. -55°C 70°C 125°C 155°C =
10077 N ‘ T =3
g o N ] :
38 H ! \ ! \N502~N512 =]
g 60 : N ; b
2 : : &
= 40+ ' 0 —
g 20 : 1 :
2 H T . )
& Ll : L N g
-60 -40 -20 0 20 40 60 80 100 120 140 160 180 E
Ambient termperature 158 (°C) T i " i T J
0.000001 0.00001 0.0001 0.001 0.01 0.1
Pulse time BHETE] (5)
. Max working Max Overload !)Ielectrlf: Resistance Rated Current Max. Overload Operating
Size voltage Voltage Withstanding Value of Jumper of Jumper Current of Jumper Temperature
R~ X Voltage SRS EEFE SRS EEFE 8 RE s
SALFEBE d R ey e = s ; TERES
mALIEBRE K AT & ST E SRR EBPEEE e E e ar ERESEHE
0201 (0603) 25V 50V / <50mQ) 0.5A 1A
0402 (1005) 50V 100V 100V <50mQ 1A 2A
0603 (1608) 75V 150V 300V <50mQ 1A 2A
0805 (2012) 150V 300V 500V <50mQ 2A 5A
-55~+155°C
1206 (3216) 200V 400V 500V <50mQ 2A 10A
1210 (3225) 200V 500V 500V <50mQ 2A 10A
2010 (5025) 200V 500V 500V <50mQ 2A 10A
2512 (6432) 200V 500V 500V <50mQ 2A 10A
Resistance Range
Power e
Th L (mm) W (mm) H (mm) A (mm) B (mm) FR{ESEE
1%(E96), 5%(E24)
1/20W 0.60+0.03 0.30+0.03 0.23£0.03 0.12+0.05 0.15%0.05
1/16W 1.00+0.10 0.50+0.05 0.35£0.05 0.20+0.10 0.25+0.10
1/10W 1.60+0.10 0.80+0.10 045+0.10 0.30£0.20 0.30+0.20
+0.15
1/8W 2.00+0.15 0.55+0.10 0.40+0.20 0.40+0.20
/ 125 010 10~10M
+0.15 0Q
1/4W 3.10+£0.15 1.55 010 0.55+0.10 045+0.20 0.45+0.20
1/3W 3.10+0.10 2.60+0.20 0.55%0.10 0.50£0.25 0.50+0.20
3/4W 5.00+0.10 2.50+0.20 0.55+0.10 0.60+0.25 0.50+0.20
1w 6.35+0.10 3.20+0.20 0.55%0.10 0.60£0.25 0.50+0.20

54
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uniohm,  High Quality Anti-Sulfurized Automotive Thick Film Chip Resistors-NS UNI-ROVAL

= REATML S RS H BB AR - NSAT

Performance Specification (14 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 EIEREREAIAFEE (BEESE ) 54 5 D, AENEE.
FERFad 1
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 FRE 1000 /\B,
AR IEESM  TIEIHEM 10%, RILERG 2424 /NI ARFIT M.

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

T{E%ds MIL-STD-202 Method 108  test conclusion.

FM4 D, RERSTA=125°C, TEWE, KILERIF 24+4 /NFARBITMR,

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.
[EpE3at 5B, BRMHTIR. B B —RIEIR - REWETHZIER 2 51/~ @
ZI2R 1 TIRIE, SRANSEHAERR 1.5mm BORE
Solderability AEC-Q200 TEST 18 SMD. Electrical test not required. Magnification 50 X. Coverage must be over 95%.
AJJRM%  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.
FEMEETTAE, AHEEESM . MAEH S0 .

Mt FAF

iR .

1.155°C F0E 4H f5 , 245°C 5+0.5 F

2.8H Z35J5 , 260+3°C 30405 #5255 .
Board Flex AEC-Q200 TEST 21 Bending 3mm(NS01-NS05)/2mm(NS06-NS12)for 60+5sec
ISgh  AEC-Q200-005 ISR 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
TRt TA A REFERD 3.5%, 105°C+3°C, S00H

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

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

NSO0O6 W4 J 01 2

Evaluation Criteria

FIEAR 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%+0.05Q)

AR<£(5%+0.05Q)

T 5 E

' !

!

!

Product Type ( = @3EH! ). Wattage ( IhE ):

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

resistor type as follow (3EPAIER follow ( B R HICEIIE %0 ):

i) 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 (FE1E):

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 RTIFEE ):
B 1RO, ¥ 2. 3UMFTEENS
WE E 4 URRBLN0);

1%( E-96 series):
the 15T to 3/d digits are for the significant
figures of the resistance and the 4thindicate
the numbers of zeros following

1% =& (E-96 R FIPE(E ):
-3 UBERTIRENBRE, £ 4 13
=B O).

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

\

Special Feature (43iF):
E = Lead Free (standard)
(EstmEm )

\/

Packing Type (E12£ 35 RY):
T=TR (4 / &)

5REE

Remark: Please refer to page 141 for ordering quide. 3% : TNEIE1¥ I P141 TURBA -
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untrovaL  Anti-Sulfurized Thick Film Chip Resistor Array-Convex Terminal

ERRE

Feature (}3§1%)

- Anti-Sulfidation $iA7 1k,

AIAlA

NIONY:

®

T EIR & A HES BB R 2R

- Suitable for reflow & wave soldering & & IR 5 B IE
- Application car, power B TS E BIRE

Derating Curve (FEIhERERL)

RANALPRM

www.royalohm.com

-55°C 70°C 125°C 155°C
< 1 T -
% or ‘1\\250‘ 4| ‘z\ ‘ :
28 ¥ N[
g3 o ‘
2 E 4op it
? £ ol \:
X g ; ;
& ol : C N
-60 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient termperature ¥ 158 (°C)
Dimension (mm) & Conformation [R~(mm)54514]
Type 258! 2502 4502 4503
Size R<t 04022 04024 0603x4
1.0:0.1 054005 0.80:0.10
" 035:0.1 0 0
- — e © ©
. . T T L‘i’w Tozs01 o 1s s oils
Dimension (14 HN T = H = E . g8 I E
n S S 2 ° g E s
ﬁf} E : = E =M
= 4 +( —
7T T Toazsn LaL05] | 0.45:0.10 050:0.15 0.50:0.10
0.33:0.1 20:0.10 3.20:0.20
- e
4 3 8 7 6 5 LI
Equivalent Circuit A fs
Diagram R2 R4
L EBRE
1 1 2 3 4
R1=R2 R1=R2-R3-R4 R1=R2-R3-R4
Characteristics (431%)
Max. . . .
K Max. Overload . Dielectric . Resistance Value Rated Current of
Power Working Resistance ) . Operating TCR
Type Ratin Voltage Voltage Range Withstanding  Tolerance Temperature of Jumper Jumper SEERN
28 U exrpe BAERE S8 Voltage NE oo BRBRE O TRESE oo
7 /. A .
- X%E BE 4 5ME = =N BE BT
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
AR ZRR & F HFS B Es

UNI-ROYAL
5REE

Performance Specification (14 8E

Test Item
RIEE

Temperature Coefficient
of Resistance

BERK

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

ERRRa

Biased Humidity
RERE

Operational Life

Tfesen

Resistance to Soldering
Heat
TIRHER

Solderability
ALt

Board Flex
T

Sulfuration test

WA

Reference standard

SEE

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
R F %

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

Evaluation Criteria

HIEITAE
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%:
25 FIEBESRAS AREBE (BUEMRE ), 5545 5 0%, AENEE,

+
+

1000 hours 85°C/85%RH. Note: Specified conditions:10% of +1%:
operating power.Measurement at 244 hours after test conclusion. +5%:
TERE 85°C, R 85% MIFKM TIE 1000 /N\eY, FE (1EEE M TIEH=

B9 10%, RIOLERAG 244 /NERFHITMIE,

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

hours after test conclusion. £5%:
%MD, RIEWRS TA=125°C, BEIE, KIERG 2414 /NPT,

(1.0%+0.05Q))

+
£(3.0%+0.05Q)

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

I+ 1+

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.
IZIEF 1 #HTIREE, IRASEARER Lomm BIRE

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.

AT 3IMMRmELETH, FREBML . BAEE 50 &
MRS - 515 757E A@235°C, 231 3

RENMLETTH

a) 755% B,4 /B @155°CF# @235°C .

b) 757% B@215°CZ51 3.

¢) 777% 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)
TV A AR 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 ( HEPT{i

BT mER)
2502, 4502, 4503

Wattage (IR ):

Fill-in 2 digits with the
codes as follow ( BB %
ARIIE %K ):
WG=1/16W

Tolerance
(RE):
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 RYIFEE ):
B 1HEO0, £ 2. 3UMFRIEENE
E, B4 URTBILD0);

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 RFIPE(E ):
-3 UMERTIRENBRE, £ 4 13
=B O).

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 (st )

Packing Type (E13£ ¢ BY):

T=T/R (4 / &)

B=Bulk in Poly bag (Bt / £55%)
C=Bulkin cassette (B / &%)

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6




untrova.  Chip Resistor Array
ge Fr S B R AR

ERRE

Feature (4F14)

High density, more than 1 resistors in one small case i EEZ 5, % EBFETE—PERMLE E

Improvement of placement efficiency 2 At X S

Tape/Reel packaging is suitable for automatic placement machine R &25E & B L1235

Superior solderability /RS 55 14E

Application: Master board, CD & DVD Rom, Hard Disk, RAM
[ZFF CD.DVD BB RT7. MRS

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

4D02/4D03/4DP3/4C02/4C03/4F01

2D02/2D03/2C02/2F01

R1=R2

R1=R2=R3=R4

Dimensions in mm (MR ~)

Convex Terminal type TEB1R

2D02/2D03

|>

4D02/4D03/4DP3

=

|

i

Al
.

EE=

i
ot
Fa

16P8

T T

WO |

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

*16P8 RFIFTER ML AT A AR

Type 58!

2D02 0402*2
4D02 0402*4
2D03 0603*2
4D03/4DP3 0603*4
16P8
2C02 0402*2
4C02 0402*4
4C03 0603*4
2F01 0201*2
4F01 0201*4

58

L
1.00£0.10
2.00£0.10
1.60£0.15
3.20+0.20
4.00£0.20
1.00£0.10
2.00+0.10
3.20+0.20
0.80+0.10
1.40£0.10

w
1.00£0.10
1.00+0.10
1.60+0.15
1.60+0.20
1.60£0.15
1.00+0.10
1.00£0.10
1.60£0.20
0.60+0.10
0.60+0.10

T
0.35+0.10
0.45+0.10
0.50+0.10
0.50+0.10
0.45+0.10
0.35+0.10
0.45+0.10
0.60+0.10
0.35+0.10
0.35+0.10

16P8

16 15 14 13 12 1

r-4-+-F-

|
|
|
|
[ gl

12 3 4

5

10

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

7

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

Concave Terminal MTEB1R

2C02

ij“ .
(R}

OLY/

RANALPRM

www.royalohm.com

Derating Curve (F£IhZEh4%)

g svc 70°C 125°C 155°C
9 E oo ‘ T
— 'g 80 ' AN 2D02/4D02
-1, S - : 2D03/4D03
| ?:/ o | ' \ 2002/4C02/4C03
| M o OO0 2FO1/4F01 \ H H
T o : ;
l - N
| w2 ook 1 :
[
a 4 : : : :
A5 5 ol NN
$ 604020 0 20 40 60 80 100120 140 160 180
Ambient temperature (FF 152 E)(°C)
Flat Terminal Fz(EB 4%
4C02/4C03 2F01 4F01

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
/

~ ~ ~ ~

B
0.15+0.05
0.20£0.15
0.30+0.10
0.30£0.15
0.30£0.15
0.15£0.10
0.15+0.10
0.30+0.20
0.15+0.10
0.15£0.10

p
0.65+0.05
0.50+0.05
0.80+0.05
0.80+0.10
0.50+0.05

/

/

/
0.50+0.05
0.40+0.05

G
0.25+0.10

0.30+0.15
0.25+0.10
0.30+0.15
0.40+0.15
0.30+0.10
0.30+0.10
0.40+0.10
0.15+0.10
0.15+0.10



uniohm
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Chip Resistor Array UNI-ROYAL
5 FHE R 2R SRR

Ratings (F}11&)
Max Working ~ Max Overload Dielectric Resistance . Resistance Value Rated Current
Rated power . . Temperature Operating
Type (IHE=) Voltage Voltage Withstanding Range Coefficient Temperature of Jumper of Jumper
xR 70°C BAIfE  ®|AEHKF  Volage BEBE  oelyoome Tirmmey TUESE  SRESEES
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 10Q~TMQ +200
>100:+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
>100:4+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 10Q~TMQ +200
>100:+200
4C03 1/10W 50V 100V 300V 10~1MQ 1004400
2F01 1/20W 12.5V 25V / 10Q0~1MQ +200
-55°C~+125°C <50mQ 1A
4F01 1/20W 12.5V 25V / 10Q~1MQ +200

Performance Specification (|4 8E

+(2.0%+0.10)

Short-ti load %EAYE]E fa
ort-time overloa AR R 51 2F01: 19%: £1%+0.05Q), 5%: £2%+0.05Q
Insulation Resistance a5 Ea[H >1000MQ
No evidence of flashover mechanical damage, arcing or insulation break down.
Dielectric withstanding voltage 424 [& — i
guoltage  BEME e aRARMAIERG
Terminal bending U FISHR + (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 @ ET
apid change of temperature BEREZM ;. 0/ 1050640050, 5%19%+0050
N +(3.0%+0.10))
Load life in humidity  REEHS#
oadlifeinhumidity SRR o) 002001010, 5% 3094010
N +(3.0%+0.1Q)
Loadlife  faEi&Ed (B.0% )

2F071: 19%: £2%+0.10), 5%: 3.0%+0.10

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

2 FoO1 WMJ O1O03TACE

l

l

'

'

Product Type ( = @A ):
Fill-in 4 digits with the Chip
resistor type as follow (PO
RRFEMAR)
2F01,4F01, 2D02, 2D03, 4D03,
4D02, 4DP3, 2C02, 4C02, 4C03,
16P8

Wattage (Ih ):

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

WA=1/10W

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

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% = fn (E-24 ZFIMEE ):
B 1HEO0, F2. 3MFREENE
WE, EAURTEILDO);

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= 54 (E-24, E-96 ZFIFA(E ):
13 (MR TIRENBME, %4 %K
&=RBJLDO).

Packing Qty.
(BEHE)
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 / &F)

B=Bulk in Poly bag (B{ZE / £8%%)
C=Bulk in cassette (B / &%)

Remark: Please refer to page 141 for ordering guide.

F D FERIBEDL P14 TUIRER 6
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UNI-ROYAL

Thick Film Chip Resistor Network

ERRE

Feature (431%)

High density, more than 1 resistors in one small case R EEEEE, 2 EBRE—
Improvement of placement efficiency 2Bt XS

Tape/Reel packaging is suitable for automatic placement machine £ &:2515

Superior solderability /S FE 53 1%E

[EIR & A R AR

0.4+0.1 03020

o =
Lol

f=3
o
o
H
=
-

r
[
-‘—1,601'0.15—-(

Dimension (R <F) (mm)
10P8, 10S8, 1078, 10E9
0.5+0.05 {35005
! i
1 Iy
Q.64+0.05
32+t0.2

Equivalent Circuit Diagram (34 R E& &)

PR

ey li

8R06, 8506
0.910.2 0.8£0.2
— =l 0. 510 2 0.450.2
“r
= )—
.
%
3
=] g
—
6450 ;.2?:0.1 0.5540.1

www.royalohm.com

éééé 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)

ThE

RATEEE
RS AT EE
M E
IERE
FR{ESERE

ZRUSEBEMEE
BR 48 EB PR AR E FR R

BERM
KERYIES P
2L
AT
7
T
ARt
BEED
s

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

WA, BSEE 2 (HS)

60

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

10P8,1058,10T8,10E9

1/32W [1/16W sprcial provide ( FI433142 1t )]

25V
50V
50V
-55°C ~+155°C

10Q~TMQ

<50mQ
0.5A

+200PPM/°C
+(2.0% +0.050))
>1,000MQ

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

TEE, WI AT AR5
+(1.0% +0.050)

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

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

+(3.0% +0.10Q)

8R06, 8506
1/16W

50V
100V
100V

10E9 (E Type)

55°C~+155°C

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

/
/



uniokm Packing of Surface Mount Resistors UNI-ROVAL

m eed

REMER BAROE sHEm

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

i ,—eD .
{Pmﬁﬂﬁrfﬁ% - "4 :F%%_Iﬁ w
! ! = - 0 |
o[ttt it e
L] 14] T 6

0603 CQ03 0805 CQO5 1206 CQO6 1210 CQ10 2010 CQO7 0508 0612 1020 HQO3 HQO5 HQO6 HQO7 HQ10 HPO3 HPOS HPO6 HPO7 HP10
HV03 HV05 HV06 HV07 HV10 NMO03 NMO0S NM06 NS03 NSO5 NS06 NSO7 NS10 AS03 AS05 AS06 AS07 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 NM02
TC02 PFO2 PSO2 CS02 NSO2 2C02 4C02 4D02 2D02 2502 4502

Type ( 37! ) A%0.2 | Bx0.2 C£0.05 @D’ Ex01 F£0.05 G0 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, NQOT 040+005 0704005 20 15 175 35 40 80 042
0402, CQ02, 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,
110 190 20 15 175 35 40 80 067
703, TRO3
0805, CQ05, AS05, NQO5, CS05, ES05, HP05, HV05, HQO5, PF05, LTO5, LEO5, 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,
2.00 3.60 20 1.5 1.75 35 40 80 0.81
MS06, NS06, NM06, 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
4D02,4C02, 4502 1.20 2.20 20 15 1.75 35 40 80 0.70
2F01 0.79 10 20 15 175 35 40 80 05
4F01 09 1.7 20 15 1.75 35 40 80 0.5
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, 10S8, 10T8, 10E9 2.00 3.60 20 1.5 1.75 35 40 80 0.85
16P8 1.80 430 20 15 175 55 40 120 075
. s} .
e —E - ——F
. . . ;& o A, .-'J T /- s . i .L] 2 »L' . .