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Power Rating Table

High stability/

size Power Rating Standard General Auto-grade higher ohm High Frequency High Voltage
1/32W AR ARF
0201 1/20W AR
1/32W ARM..A
1/20W ARF
1/16W ARG AR AR..A ARM..A
0402 1/10W AR AR.A
1/8W ARM.A
0.13W
1/5W
1/16W AR AR..A ARM..A
1/10W ARG AR AR.A ARM..A
1/8W AR.A ARF
3/20W
0603 1/6W AR ARM..A
0.21W
1/4W
3/8W
12W
1/10W AR AR..A ARM..A
1/8W ARG AR AR..A ARM..A
1/5W AR..A ARF ARHV..A
1/4W AR ARM..A
0805 0.26W
2/5W
0.5W
5/8W
1W
1/8W AR AR..A ARM..A
1/4W ARG AR AR.A ARM..A ARHV..A
1/3W AR ARF
2/5W AR.A
1206 1/2W
0.52W
1w
2W
1/4W AR AR..A
1210 1/3W AR AR.A ARHV..A
12W AR..A
1/4W AR AR.A
1/3W AR AR..A
2010 172w AR
1.5W
12W AR AR.A
3/4W AR
1W AR
2512 3
2.5W

6w




High
. High Temperature . . . .
AIN High power Temperature With High wide terminal meter Anti-Corrosive TaN
power
RAM PR TAR
ART..A
ARTP..A
RAM PR
RAM PR
TAR
ART..A
ARTP.A
ARP
ARN
RAM PR
RAM PR
TAR
ART..A
ARTP.A
ARW..A.. (0508)
ARP
ARN
RAM PR
RAM PR
TAR
ART..A
ARP ARW..A.. (0612)
ARN
RAM
RAM PR
ARW..A.. (1020)
RAM PR
ARW..A.. (1225)
ARP
ARN




Power Rating Table

Thick Film

Tight Tolerance& Pulse
size Power Rating General Auto-grade 9 AIN High ohm Withstanding
Low TCR .
/ with Green
1/32W
0201 1/20W CR..AC CR.A..
1/12W
1/16W CR..AC CR.A.. CRTC..A
0402 1/10W CR..AC CR.A..
PWRG
1/8W CR..AC CR.A.. CRTC..A PWRG.A
PWR
et PWR..A
PWR
PWR..A
1/10W CR..AC CR.A.. CRTC..A PWRG
PWRG..A
1/8W
0603
1/5W CRTC..A
PWR
1/4W CR..AC CR.A.. PWR_A
PWR
PWR..A
1/3W PWRG
PWRG..A
PWR
1/8W CR..AC CR.A.. CRTC..A HMR PWR..APWRG
PWRG..A
1/4W CRTC..A
1/3W CR..AC CR.A..
PWR
0805 PWR..A
2/5W PWRG
PWRG..A
PWR
PWR..A
12W PWRG
PWRG..A
3/4W
1w
1/4W CR..AC CR.A.. CRTC..A HMR
PWR
PWR..A
1206 1/3W CR..AC CRTC.A PWRG
PWRG..A
PWR
112W CR..AC CR.A. PWR..A

PWRG PWRG..A




Surge Withstanding wide terminal High voltage High voltage Green Anti-sulfur Anti-sulfur with
/ with Green / with Green with low VCR / Array Green
AS (array)
AS..A (array)
AS
CRG AS.A
AS
AS..A
AS
HVR CRG AsA(Sa}'Qy) ASG
HVR..A CRG..A.. AS.A (array) ASG..A
CNF/CNF..A
ASG
G ASG..A
SWRG
SWRG..A i
SWR
SWR..A
HVR CRG AS ASG
HVR..A CRG..A.. AS..A CNF/CNF..A ASG..A
SWR
SWR..A
SWRG CNF/CNF..A
SWRG..A
SWR AS ASG
SWR..A AS..A ASG..A
SWR
SWR..A
SWRG
SWRG..A
HVR CRG AS ASG
HVR..A CRG..A.. AS..A ASG..A
SWR
SWR..A
SWRG
SWRG..A
AS ASG
AS..A ASG..A
SWR
SWR..A
SWRG
SWRG..A
SWR
SWR..A
SWRG
SWRG..A
CRW(0508)
CRW..A.. (0508)
CRW(0508)
CRW..A.. (0508)
HVR
HVR..A CRG AS ASG
HVRG CRG..A.. AS..A ASG..A
HVRG..A
SWR
SWR..A
SWRG HVRC
SWRG..A
SWR
SWR..A AS ASG
SWRG AS..A ASG..A

SWRG..A




Power Rating Table

Thick Film

Tight Tolerance& Pulse
size Power Rating General Auto-grade 9 AIN High ohm Withstanding
Low TCR .
/ with Green
PWR/
PWR..A
3/4W PWRG
PWRG..A
1206 1w
1.5W
2.4W CRP
1/3W CR..AC
PWR
PWR. A
1/2W CR..AC CR.A. PWRG
PWRG..A
3/4W CR.AC R
1210 PWR..A
PWR
PWR..A
1w CR.A. PWRG
PWRG..A
1.5W
2W
1/2W
PWR
PWR..A
3/4W CR..AC CR.A. PWRG
2010 PWRG. A
PWR
1w CR..AC CR.A. PWR.A
PWR
PWR..A
1.25W CR.A. PWRG
PWRG..A
2W CR.A.
1w CR..AC CR.A.
PWR
PWR..A
1.5W PWRG
2512 PWRG..A
PWR
PWR.A
2W CR..AC CR.A. PWRG
PWRG..A
3W CR.A.
3.5W CRP




Surge Withstanding
/ with Green

wide terminal

High voltage
/ with Green

High voltage
with low VCR

Green

Anti-sulfur
/ Array

Anti-sulfur with
Green

SWR
SWR..A
SWRG
SWRG..A

CRW(0612)
CRW..A.. (0612)

CRW(0612)
CRW..A.. (0612)

CRG
CRG.A..

AS
AS..A

ASG
ASG..A

SWR
SWR..A
SWRG
SWRG..A

SWR
SWR..A

AS
AS.A

ASG
ASG..A

SWR
SWR..A
SWRG
SWRG..A

CRW(1020)
CRW..A.. (1020)

CRW(1020)
CRW..A.. (1020)

HVR
HVR..A
HVRG
HVRG..A

HVRC

SWR
SWR..A
SWRG
SWRG..A

CRG
CRG.A..

AS
AS.A

ASG
ASG..A

SWR
SWR..A

AS
AS.A

ASG
ASG..A

SWR
SWR..A
SWRG
SWRG..A

HVR
HVR..A
HVRG
HVRG..A

HVRC

CRG
CRG.A..

AS
AS.A

ASG
ASG..A

SWR
SWR..A
SWRG
SWRG..A

ASG
ASG..A

SWR
SWR..A
SWRG
SWRG..A

CRW(1225)
CRW..A.. (1225)

CRW(1225)
CRW..A ..(1225)




Power Rating Table

Size Power Rating Highcpgg\:/ision Aug)én;;ive High VoIt%gSeRAF:Jtomotive Carcbgg gilm High (I;rSchgll:Jency
1/8W \Y
1/5W \ \ \
0102
0.3W \ \Y \Y
jumper 2A (<15mQ) 2A (<15mQ)
1/4W \ \Y Vv
0204 2/5W % Y v v
jumper 3A (<15mQ) 3A (<15mQ)
12W \ \Y \Y
0207 1w v v Y v Y
jumper 5A (<15mQ) 5A (<15mQ)
0411 3w v
PWR/
Size CR.AC|CR.A..| AS | AS.A FI;vV\\IIEG/-/\ LRJ CN/CN..A.. CNF/ CNF..A ASF/ASF..A Cg\IIQVWA
PWRG..A
<50mQ 1A 1A 0.5A 1A 0.5A (0201*2/0201*4)
0201 <20mQ 1A (0402*4)
<50mQ 1A 1A 1A 1A (0402*2/0402*4) | 1A (0402*4)
<20mQ | 1.5A | 1.5A
0402
<10mQ 3A
<0.5mQ 20A
<50mQ 1A 1A 1A 1A (0603*4) 1A (0603*4)
<20mQ 2A 2A
0603
<8mQ 5A
<0.5mQ 22.4A
<50mQ 2A 2A 2A
<20mQ | 2.5A | 2.5A
0805 | <10mQ 5A (0508)
<5mQ 6A
<0.5mQ 31.6A
<50mQ 2A 2A 2A
<20mQ | 3.5A | 3.5A
1206 | <10mQ 6A (0612)
<5mQ 10A
<0.2mQ 50A
<50mQ | 2.5A | 2.5A 2.5A
1210 | <20mQ | 5A 5A
<4mQ 12A
<50mQ | 3.5A | 3.5A 3.5A
<20mQ 6A 6A
2010 | <10mQ (11(;)2A0)
<5mQ 12A
<0.2mQ 71A
<50mQ 4A 4A 4A
<20mQ 7A 7A
2512 | <10mQ (11222A5)
<5mQ 16A
<0.2mQ 100A




INDEX

& Resistors * AEC-Q200
Type Style Features Series | Page
SMD Thin Film Precision Chip Resistor *AR 7

@ Automotive Grade Thin Film Precision Chip Resistor *AR..A 192
Automotive Grade Thin Film Precision Chip Resistor (Wide Terminal) *ARW..A 197
Automotive Grade Metal Thin Film Chip Resistor *ARM..A 201

Automotive Grade Professional Thin Film Chip Resistor *ART..A 205

Automotive Grade High Power Thin Film Chip Resistor *ARTP..A 209

Automotive Grade High Voltage Thin Film Flat Chip Resistor *ARHV..A 212
Automotive Grade Tantalum Nitride Thin Film Precision Chip Resistor *TAR 219

Thin Film Chip Resistor ARG 12
Aluminum Nitride Thin Film Precision Chip Resistor ARN 15

High Power Thin Film Chip Resistor *ARP 18
Anti-Corrosive Thin Film Precision Chip Resistor PR 21

Resistor of Advanced Meter Thin Film Chip Resistor RAM 24

High Frequency(up to 706Hz) Thin Film Precision Chip Resistor ARF 28

Thick Film Chip Resistor *CR..AC 31
Automotive Grade Chip Resistor *CR..A.. 222
Automotive Grade Thick Film High Precision Low TCR Chip Resistor *CRTC..A 228

g Automotive Grade Thick Film High Temperature Chip Resistor *CRHT..A 232
Thick Film High Power Chip Resistor (Aluminum Nitride Substrate) CRP 36

@" High Ohmic Chip Resistor HMR 39
High Voltage Thick Film Chip Resistor HVC 42

9 Pulse Withstanding Chip Resistor *PWR 45
Automotive Grade Pulse Withstanding Chip Resistor *PWR..A 257

@ Surge Withstanding Chip Resistor *SWR 49
Automotive Grade Surge Withstanding Chip Resistor *SWR..A 262
Anti-Sulfurated Thick Film Chip Resistor AS 53
Automotive Grade Anti-Sulfurated Chip Resistor *AS..A 236
Trimmable Thick Film Chip Resistor RT 57

Thick Film Chip Resistor (Wide Terminal) CRW 60
Automotive Grade Thick Film Chip Resistor (Wide Terminal) | *CRW..A.. 267

Thin Film Current Sensing Chip Resistor TCS 64

@ Current Sensing Chip Resistor CS 67
Automotive Grade Current Sensing Chip Resistor *CS..A 240
Automotive Grade Current Sensing Thin Film Chip Resistor| *CSTF..A 246

g Current Sensing Chip Resistor CSN 72
Automotive Grade Current Sensing Chip Resistor *CSN..A 249

Current Sensing Metal Chip Resistor *CSM 76

Current Sensing Thick Film Chip Resistor RS 81

Current Sensing Chip Resistor (Wide Terminal) CcsSw 85

Automotive Grade Current Sensing Chip Resistor (Wide Terminal)| *CSW..A 253




INDEX

€ Resistors * AEC-Q200
Type Features Series Page
SMD R Current Sensing Metal Chip Resistor (Wide Terminal) *CSMW 89
] Current Sensing Alloy Chip Resistor CSA 92
,— Four Terminal High Precision Current Sense Resistors 4T 95
"— Ultra Low Ohm (Metal Strip) Chip Resistor *LR 98
Low Ohm (Metal Strip) Chip Resistor *LRP 101
- Automotive Grade Low Ohm (Metal Strip) Chip Resistor *LRP..A 271
- Ultra-Low Chip Resistor Jumper LRJ 104
” Automotive Grade Alloy Chip Shunt Resistor *LRA..A 279
B Automotive Grade Chip Shunt Resistor *LRSW..A| 283
Metal Foil Chip Fixed Resistor MF 107
i Automotive Grade Metal Foil Chip Fixed Resistor *MF..A 215
@ Molding E-Beam Welded Metal Strip Resistor *WMR 110
¢- Molding E-Beam Welded Metal Strip Resistor *WMB 114
b Molding E-Beam Welded Metal Strip Resistor *WMK 117
- Molding E-Beam Welded Metal Strip Resistor *WMP 120
@b Automotive Grade High Voltage Thick Film Chip Resistor *HVR..A 275
UL Demko 3 High Voltage Thick Film Chip Resistor HVR 124
—= Automotive Grade High Voltage Low VCR Thick Film Chip Resistor *HVRC 287
Lead-Free @ Green Thick Film Chip Resistor CRG 128
: Automotive Grade Green Chip Resistor *CRG..A.. 291
Green Anti-Sulfurated Thick Film Chip Resistor ASG 132
Automotive Grade Green Anti-Sulfurated Chip Resistor *ASG.A 296
Total Lead-free High Voltage Thick Film Chip Resistor HVRG 136
Automotive Grade Total Lead-free High Voltage Thick Film Chip Resistor | *HVRG..A 300
Total Lead-free Pulse Withstanding Chip Resistor PWRG 139
Automotive Grade & Total Lead-free Pulse Withstanding Chip Resistor *PWRG..A 303
Total Lead-free Surge Withstanding Chip Resistor SWRG 143
Automotive Grade & Total Lead-free Surge Withstanding Chip Resistor | *SWRG..A 308
Network «gﬂ. Thin Film Array Chip Resistor TFAN 147
= Thick Film Flat Array Chip Resistor (size:0201x2 & 0201x4 Resistors)] CN21&41 150
Anti-Sulfurated Thick Film Array Chip Resistor AS Array 153
ﬁ Automotive Grade Anti-Sulfurated Thick Film Chip Resistor(Array) | *AS..A(Array)| 316
Anti-Sulfurated Thick Film Flat Array Chip Resistor ASF 156
Automotive Grade Anti-Sulfurated Thick Film Flat Array Chip Resistor | *ASF..A 320
Thick Film Array Chip Resistor (Flat termination) *CNF 159
Automotive Grade Thick Film Flat Array Chip Resistor *CNF..A 323
Automotive Grade Thick Film Array Chip Resistor *CN..A.. 312
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€ Resistors * AEC-Q200
Type Style Features Series | Page
MELE & Automotive Grade Metal Film Precision MELF Resistor *CSRA 327
Automotive Grade Metal Film Precision High Voltage MELF Resistor | *CSRP 332
Automotive Grade Surge Withstanding Carbon Film MELF Resistor *CSRC 335
,ﬁ Metal Film Precision Resistor *CSRV 163
Metal Film High Frequency MELF Resistor CSRF 167
Carbon Film Resistor CFS 170
Leaded ’ _ High Precision Metal Film Leaded Resistor MFD 172
g Metal Film Leaded Precision Resistor MFR 174
- P * |Metal Oxide Film Leaded Resistor MOF 177
g High Ohmic / High Voltage Metal Glazed Leaded Resistor MGQ 179
#  |Carbon Film Leaded Resistor CFR 181
P Metal Film Flame-Proof Resistor FMR 183
Wire Wound Leaded Resistor KNQ 186
SMD @@s |Thermal Jumper Surface Mount Chip THJ 190
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€ Automotive Grade * AEC-Q200
Type Style Features Series Page
SMD Automotive Grade Thin Film Precision Chip Resistor *AR..A 192
@/ Automotive Grade Thin Film Precision Chip Resistor (Wide Terminal) *ARW..A 197
Automotive Grade Metal Thin Film Chip Resistor *ARM..A 201
Automotive Grade Professional Thin Film Chip Resistor *ART..A 205
Automotive Grade High Power Thin Film Chip Resistor *ARTP..A 209
@ Automotive Grade High Voltage Thin Film Flat Chip Resistor *ARHV..A 212
Automotive Grade Metal Foil Chip Fixed Resistor *MF..A 215
Tantalum Nitride Thin Film Precision Chip Resistor *TAR 219
High Power Thin Film Chip Resistor *ARP 18
Automotive Grade Chip Resistor *CR..A.. 222
Automotive Grade Thick Film High Precision Low TCR Chip Resistor *CRTC..A 228
Automotive Grade Thick Film High Temperature Chip Resistor *CRHT..A 232
Automotive Grade Anti-Sulfurated Chip Resistor *AS..A 236
Automotive Grade Current Sensing Chip Resistor *CS..A 240
Automotive Grade Current Sensing Thin Film Chip Resistor| *CSTF..A 246
Automotive Grade Current Sensing Chip Resistor *CSN..A 249
Automotive Grade Current Sensing Chip Resistor (Wide Terminal)| *CSW..A 253
Automotive Grade Pulse Withstanding Chip Resistor *PWR..A 257
Automotive Grade Surge Withstanding Chip Resistor *SWR..A 262
Automotive Grade Thick Film Chip Resistor (Wide Terminal) *CRW..A.. 267
Automotive Grade Low Ohm (Metal Strip) Chip Resistor *LRP..A 271
Automotive Grade High Voltage Thick Film Chip Resistor *HVR..A 275
= P Automotive Grade Alloy Chip Shunt Resistor *LRA..A 279
o> Automotive Grade Chip Shunt Resistor *LRSW.A | 283
UL Demko - Automotive Grade High Voltage Low VCR Thick Film Chip Resistor *HVRC 287
Lead-Free Automotive Grade Green Chip Resistor *CRG..A.. 291
f’« Automotive Grade Green Anti-Sulfurated Chip Resistor *ASG..A 296
Automotive Grade Total Lead-free High Voltage Thick Film Chip Resistor | *HVRG..A 300
Automotive Grade & Total Lead-free Pulse Withstanding Chip Resistor *PWRG..A 303
Automotive Grade & Total Lead-free Surge Withstanding Chip Resistor | *SWRG..A| 308
Network Automotive Grade Thick Film Array Chip Resistor *CN..A.. 312
\"ﬁ Automotive Grade Anti-Sulfurated Thick Film Chip Resistor(Array) | *AS..A(Array)| 316
ﬁ Automotive Grade Anti-Sulfurated Thick Film Flat Array Chip Resistor | *ASF..A 320
Automotive Grade Thick Film Flat Array Chip Resistor *CNF..A 323
MELF f’ Automotive Grade Metal Film Precision MELF Resistor *CSRA 327
Automotive Grade Metal Film Precision High Voltage MELF Resistor *CSRP 332
Automotive Grade Surge Withstanding Carbon Film MELF Resistor *CSRC 335
TO-220 < Automotive Grade TO-220 Power Resistor *TR50-RF.A | 338
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Power Resistors * AEC-Q200
Type Style Features Series Page
] ’ SMD Wire Wound Chip Power Resistor WR 340
Wire Wound ‘
Metal Film Chip Power Resistor WRM 342
TO-220 .’“ TO-220 Power Resistor — 30 Watts TR30 344
TO-220 Power Resistor — 35 Watts TR35 346
TO-263 :
h TO-220 Power Resistor — 35 Watts TR35-T 348
T0-247 £ TO-263 Power Resistor — 35 Watts STR35 | 350
. TO-263 Power Resistor — 35 Watts STR35-T 353
' TO-220 Power Resistor — 50 Watts TR50 355
TO-263 Power Resistor — 50 Watts STR50 357
TO-220 Power Resistor — 50 Watts (Hole) TR50-H 360
TO-220 Power Resistor — 50 Watts TR50-RF 362
Automotive Grade TO-220 Power Resistor *TR50-RF..A 338
TO-247 Power Resistor — 100 Watts TR100 364
Wire Wound M Wire Wound Power Resistor QR 366
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Series Page Series Page Series Page
AR 7 CS..A 240 PR 21
AR..A 192 CSA 92 PWR 45
ARG 12 CSM 76 PWR..A 257
ARF 28 CSMW 89 PWRG 139
ARM..A 201 CSN 72 PWRG..A 303
ARHV..A 212 CSN..A 249 QR 366
ARN 15 CSRA 327 RAM 24
ARP 18 CSRC 335 RS 81
ART..A 205 CSRF 167 RT 57
ARTP..A 209 CSRP 332 STR35 350
ARW..A 197 CSRV 163 STR35-T 353
AS 53 CSTF..A 246 STR50 357
AS Array 153 csw 85 SWR 49
AS.A 236 CSW..A 253 SWR..A 262
AS..A(Array) 316 FMR 183 SWRG 143
ASF 156 HMR 39 SWRG..A 308
ASF..A 320 HVC 42 TAR 219
ASG 132 HVR 124 TCS 64
ASG..A 296 HVR..A 275 TFAN 147
CFS 170 HVRC 287 THJ 190
CFR 181 HVRG 136 TR30 344
CN21&41 150 HVRG..A 300 TR35 346
CN..A. 312 KNQ 186 TR35-T 348
CNF 159 LR 98 TR50 355
CNF..A 323 LRA.A 279 TR50-H 360
CR..AC 31 LRJ 104 TRS50-RF 362
CR.A.. 222 LRP 101 TRS50-RF..A 338
CRG 128 LRP.A 271 TR100 364
CRG..A.. 291 LRSW..A 283 WMB 114
CRHT..A 232 MF 107 WMK 117
CRP 36 MF..A 215 WMP 120
CRTC..A 228 MFD 172 WMR 110
CRW 60 MFR 174 WR 340
CRW..A.. 267 MGQ 179 WRM 342
CS 67 MOF 177 4T 95
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Thin Film Precision Chip Resistor—AR Series

Construction
I\ :
%} ®
| ®
| ®
g ©)
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
.Features @ |Bottom Electrode ® |Barrier Layer Overcoat
—Advanced thin film technology ® |Top Electrode ® |External Electrode © |Marking
—Very tight tolerance down to +0.01% . . ]
— Extremely low TCR down to +1PPM/°C MDimensions Unit: mm
—Wide resistance range 1ohm ~ 3Mega ohm Size Weight
— Mini ; ; Type L w T D1 D2 (9)
Miniature size 0201 available (Inch) (1000pcs)

—AEC-Q200 Compliance N ARO1| 0201 | 0.58+0.05 | 0.29+0.05 | 0.23+0.05 | 0.12+0.05 | 0.15+0.05 | 0.14
— Test proven immunity to biased humidity

(85°C/85RH) AR02 | 0402 | 1.000.05 | 0.50+0.05 | 0.30£0.05 | 0.200.15 | 0.20£0.10 |  0.54
_MSL: Level 1 AR0O3 | 0603 | 1.55:0.10 | 0.80+0.10 | 0.45:0.10 | 0.30+0.25 | 0.300.20 |  1.83
ARO5 | 0805 | 2.00£0.15 | 1.25+0.15 | 0.55:0.10 | 0.30£0.25 | 0.40£0.20 |  4.71
AR06 | 1206 | 3.05:0.15 | 1.55:0.15 | 0.55£0.10 | 0.42+0.30 | 0.35£0.25 |  9.02
AR13 | 1210 | 3.10£0.15 | 2.40£0.15 | 0.55£0.10 | 0.40+0.30 | 0.55£0.25 | 10.00
AR10 | 2010 | 4.90:0.15 | 2.40+0.15 | 0.55:0.10 | 0.60+0.40 | 0.50£0.25 | 23.61

B Applications
—Medical Equipment
—Testing / Measurement Equipment

— Printer Equipment (‘1\2\1,8) 2010 | 4.900.15 | 2.40£0.15 | 0.55:0.10 | 0.60£0.40 | 2.20+0.25 | 26.68
—Automatic Equipment Controller AR12 | 2512 | 6.30£0.15 | 3.10£0.15 | 0.55:0.10 | 0.60£0.40 | 0.5040.25 | 38.06
—Converters AR12 2512
_ Communication Device, Cell Phone, GPS, | (1W) | (Laotay | 6:3020-15 | 3.1020.15 | 0.55:0.10 | 0.60:0.40 | 0.50:0.25 | 44.65
PDA AR12 | 2512

6.30+0.15 | 3.10£0.15 | 0.55+0.10 | 0.60+0.40 | 2.50+£0.25 [ 44.65

(1W) [ (101Q above)

lPart Numbering

|A|R‘|O|3|||T“IT‘||B||)|(‘ @

Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code

01: 0201 T: £0.01% T: Taping Reel 5: +1 : Standard* 0010: 1Q : Standard Marking
02: 0402 A: £0.05% B: Bulk X: £2 (See Remark) 4R70: 4.7Q for E96 / E24
03: 0603 B: £0.1% 0: £3 N: 1/20W 1001: 1KQ N: No Marking
05: 0805 C: £0.25% S: 5 X:1/10W 1004: 1MQ
06: 1206 D: +0.5% B: +10 W:1/8W
13: 1210 F: +1% N: £15 M: 1/6W
10: 2010 C: 425 V: 1/4W
12: 2512 D: +50 O: 1/3W

U: 1/2wW

Q: 3/4W

T 1W

*Remark: Standard parts don’t need power rating code.

W Derating Curve

Power ratio(%a)

55 -25 5 35 G5 95 125 155 185
Ambient Temperature('C)



B Standard Electrical Specifications

Item ;::iv:; ] ‘?n?:r;t:;% ) Opg;):i ng OV':I’a'l)C().ad Resistance Range (P:l\CIIiC)
Type at 70°C Voltage Voltage $0.05% #0.1% | %0.25% | #0.5% | #1%
ARO1 (0201)| 1/32W -55 ~ +155°C 15V 30V — 22Q) - 75KQ +25, +50
ARO02 (0402)| 1/16W -55 ~ +155°C 50V 100V 49.9Q - 12KQ 40 - 511KQ +25, +50
ARO03 (0603) 1/16W -55 ~ +155°C 50V 100V 4.7Q - 332KQ 1Q - 1MQ +25, £50
ARO05 (0805) 1/10W -55 ~ +155°C 100V 200V 4.7Q - 1MQ 1Q - 2MQ +25, £50
ARO06 (1206) 1/8W -55 ~ +155°C 150V 300V 1Q - 1MQ 1Q - 3MQ +25, £50
AR13 (1210) 1/4W -55 ~ +155°C 150V 300V 1Q - 1MQ 1Q - 3MQ +25, +50
AR10 (2010) 1/4W -55 ~ +155°C 150V 300V 1Q - 1MQ 1Q - 3MQ +25, +50
AR12 (2512) 1/2W -55 ~ +155°C 150V 300V 4.7Q - 1MQ 1Q - 3MQ +25, £50

®] ow Resistance:1~10Q

B Special Electrical Specifications

fem ::::gr Teon'::.raRt::%e Opg;):ing Ovh:fl)c(;ad ACERUTEDLENG (P;3I$C)
Type at70°C Voltage Voltage [ +0.01% [ #0.05% | #0.1% [+0.25% [ #0.5% [ #1%

ARO1 (0201)| 1/32W | 55~ +155°C| 15V 30V — 220 - 7RO £10, +15
- 7.01KQ - 75KQ £10%, £15
49.9Q - 4.99KQ | -~ 1, 42, +3

AR02 (0402)| 1/16W | -55 ~ +155°C] 50V 100V 49.90 - 20KQ +5
49.9Q - 20KQ 49.9Q - 100KQ £10, £15
24.9Q - 15KQ - 1, £2, 43

ARO3 (0603)| 1/16W |-55~+155°C| 50V 100V 24.90 - 60KQ +5
Groorll IS 470 - 511KQ 10, +15
24.90 - 30KQ - £1, £2, 43

ARO5 (0805)| 1/10W |-55~+155°C| 100V 200V 24.90 - 150KQ +5
N 470 - 1MQ 10, +15
24.90 - 49.9KQ - £1, £2, 43

AROG (1206)] 1/8W |-55~+155°C| 150V 300V 24.90 - 300KQ +5
i‘;'gg}?d 47Q-1.5MQ +10, 15
24.9Q - 49.9KQ - 1, £2, 43

AR13 (1210)| 174w |-55~+155°C| 150V 300V 24.90 - 300KQ +5
2o 470 - 1MQ £10, £15
24.90Q - 100KQ - £1, £2, 43

AR10 (2010)| 1/4W  |-55~+155°C| 150V 300V 24.90 - 300KQ +5
o 470 - 1MQ 10, +15
24.90Q - 100KQ - £1, £2, 43

AR12 (2512)| 1/2W |-55~+155°C| 150V 300V 24.90 - 300KQ +5
o 470 - 1MQ £10, £15

*TCR(25°C/-55°C): -15 ~ +10 PPM/°C
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lHigh Power Rating Electrical Specifications

Item| Power Operating Max. Max. Resistance Range TCR
- :ta;:)'lg ;2’:;; °\';§|2329 c{;flg‘;:d £0.01% | £0.05% | #0.1% | £0.25% | 0.5% | %1% | (PPM/°C)
+10, 215
~ 220 - 7KQ '
ARO1 120W |55~ +155°C| 25V 50V 125, £50
(0201) B 7 01KQ - 75K +10*, 15
: +25, +50
49.90Q - 4.99KQ ~ +1, 42, 43
AROD 49.9Q - 20KQ 5
(0402) VIOW -55 ~+155°C) 50V 100v 49.90 - 12KQ 49.9Q - 100KQ +10, +15
49.90 -
— ToKO 4.7Q - 255KQ +25, +50
24.9Q - 15KQ — +1, 42, £3
24.9Q - 60KQ 5
ARO3 1/10W -55 ~ +155°C 75V 150V
(0603) 2490-| 4.7Q - 4.7Q - 511KQ +10, 15
100KQ | 332KQ 1Q-1MQ £25, 50
*1/6W  |-55~+155°C| 100V 150V ~ 10Q - 332KQ +25, 50
24.9Q - 30KQ ~ +1, 42, 43
24.9Q - 150KQ 5
ARO5 1/8W  |-55~+155°C| 150V 300V
(0805) 24.90 - 470 4.7Q - 1IMQ +10, 15
200KQ | -511KQ 1Q - 2MQ £25, +50
*/4W  |-55~+155°C| 150V 300V — 10Q - 499KQ +25, £50
24.9Q - 49.9KQ — +1, 42, £3
24.9Q - 300KQ 5
?12%%) 1/4W  |-55~+155°C| 200V 400V o 27010 10,215
490KQ | 10- ]
oy 1Q - 3MQ +25, +50
*/3W  |-55~+155°C| 200V 400V ~ 10Q - 1IMQ +25, £50
24.9Q — 49.9KQ — +1, 42, £3
AR13 24.9Q - 300KQ 5
(1210) 1/3W  |-55~+155°C| 200V 400V . 27010 10,215
490KqQ | 10- ]
oy 1Q - 3MQ +25, +50
24.9Q - 49.9KQ ~ +1, 42, £3
24.9Q - 300KQ 5
- 13W  |-55~+155°C| 200V 400V . 270170 10,515
490KQ | 10- ]
(2010) Na 1Q - 3MQ +25, +50
sa0q. | 47Q-1MQ 1Q - 1MQ +10, +15
1/2W*" |55 ~ +155°C 200V 400V 2-KQ 4.70 - 4.70 -
imo | amo 1Q - 3MQ +25, 50
sa0q. | 47Q-2KQ 10 - 2KQ +10, +15
3/4W  |-55~ +155°C| 200V 400V ko [ 470- [ 470-
AR12 ko | 3o 1Q - 3MQ +25, 50
(2512) a00. | 470-1MQ 10 - 1MQ £10, £15
1W*" |55~ +155°C| 200V 400V oko | 470- | 470-
iva | amo 1Q - 3MQ +25, 50

*&*!: Ultra High Power
Operating Voltage=,/ (P*R) or Max. operating voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. overload voltage listed above, whichever is lower.
BViking is capable of manufacturing the optional spec based on customer’s requirement.

*TCR(25°C/-55°C): -15 ~ +10 PPM/°C



BEnvironmental Characteristics

Requirement

AR=+0.2% for Ultra High power rating

Item Test Method
Tol. = 0.05% Tol. > 0.05%
;I'_?gp;e;ature Coefficient of Resistance As Spec. +25/-55/+25/+125/+25°C
AR+0.1%
AR+0.05% " . .
Short Time Overload AR * 0.2% for 0201 RCWV*2.5 or Max. Overload Voltage whichever is

lower for 5 seconds

Insulation Resistance

>9999 MQ

Apply 100V for 1 minute

Endurance

AR+0.05% AR+0.1%

AR=0.5% for Ultra High power rating

0201: >7kQ AR+0.5%
=7kQ AR+0.2%

70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5

hr “OFF”

Damp Heat with Load
(for 0201 size)

AR+0.3%

40£2°C, 90~95% R.H., RCWV for 1000 hrs with 1.5 hrs

“ON” and 0.5 hr “OFF”

Bending Strength

AR0.05% AR%0.1%

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Low Temperature Operation

AR+0.5% for high power & Ultra power high
rating

Resistance to Soldering Heat AR+0.05% AR+0.1% 260+5°C for 10 seconds
Dielectric Withstand Voltage By Type Max. Overload Voltage for 1 minute
AR+0.05% AR+0.2%

1 hour, -65°C, followed by 45 minutes of RCWV

High Temperature Exposure

AR+0.5%
0402=255.01K
0603=402.01K
0805=1.01M
1206=1.01M
1210=1.01M
2010=1.01M
2512=1.01M

AR+0.2% for the other

at +155°C for 1000 hrs

Temperature Cycling

AR+0.2%(0201 product is excluded)

-565°C ~125°C, 1000 cycles

Human body model
AR02, AR03: 200V

(0201 product is excluded)

ESD AR+0.5%(0201 product is excluded) ARO5. AROG: 1KV
AR10, AR12, AR13: 2KV
0,
Sulfur Test AR*2% 105+2°C no power rating for 1000 hrs

Biased Humidity

AR+0.1% (0201 product is excluded)

1000 hrs 85°C/85%RH 10% of operating power

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: MIL-STD-202, JIS-C-5201-1, JESD22, AEC-Q200, ASTM-B-809-95

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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lPackaging
Packaging Quantity & Reel Specifications Unit: mm
Paper Embossed .
DA oB (o]0 w T Plastic
Type Tape (EA) Tape (EA) ®C
ARO1 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5£1.0 10,000 -
ARO2 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5£1.0 10,000 - ﬁ B I ]
ARO3 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5£1.0 5,000 - = #B
ARO5 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5£1.0 5,000 - Q U i —
ARO6 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5£1.0 5,000 -
AR13 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5£1.0 5,000 -
AR10 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 | 13.5+1.0 | 15.5%1.0 - 4,000 SA W]
AR12 | 178.0+1.0 | 60.0+1.0 | 13.5+0.7 | 13.5+1.0 | 15.5%1.0 - 4,000 H
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
1 ¥
=/ SN AN A A [EY
‘E" N AV N WV 4
AT
H - VW
g vl |
| A
Pa;;rerTape Resistor » P4 rl‘Pzr Po | Direction of unreeling
Unit: mm
Type A B w E F Py P, P, ®D, T
ARO1 0.40+0.05 | 0.70+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+0.03 | 0.42+0.02
ARO02 0.70+0.05 | 1.16+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+0.05 | 0.40+0.03
AR03 1.10£0.05 | 1.90+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 [ 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
ARO05 1.60£0.05 | 2.37+0.05 | 8.00+£0.10 | 1.75+0.05 | 3.5+0.05 [ 4.00+0.10 | 4.00+0.10 | 2.00+£0.05 | 1.55+0.05 | 0.75+0.05
ARO06 2.00+0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
AR13 2.75+0.05 | 3.40+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.60+0.10 | 0.75+0.05
Embossed Plastic Tape Specifications
Top Tape ¢ Do
" i ¥ L A
D N T« s W4 s N N =
vy NP AN /Pia FONZ AN TP '
§ YL F E W
— o Bl e ’ . i ‘
\ I I
\ ¢ Dy1.4Min.
T Resistor __P1 |P2| Po | Direction of unreeling
Embossed Tape ! ! i 4
Unit: mm
Type A B w E F Po P4 P, ®D, T
AR10 2.85+0.10 | 5.45+0.10 | 12.0£0.10 | 1.75+£0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
AR12 3.40+0.10 | 6.65+0.10 | 12.0£0.10 | 1.75+£0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
BRecommend Land Pattern Unit: mm
Type A B C
ARO1 0.25 0.30 0.40+0.2
------ -""f/ 1 AR02 0.50 0.50 0.60£0.2
C ARO03 0.80 1.00 0.90+0.2
ARO05 1.00 1.00 1.35+0.2
% ______ \ 4 ARO06 2.00 1.15 1.70£0.2
AR13 2.00 1.15 2.50+0.2
AR10 3.60 1.40 2.50£0.2
B A AR10(1/2W) 1.00 2.70 2.50£0.2
< P>l > AR12 4.90 1.60 3.10£0.2
AR12(1W)1~100Q 4.90 1.60 3.10£0.2
AR12(1W)101Q above 1.00 3.55 3.10+0.2
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Thin Film Chip Resistor— ARG Series

Construction
®
O]
®
T ®
® |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Overcoat
® |Top Electrode ® |External Electrode © |Markin
W Features P 9
—Advanced thin film technology
—SMD Type designed for automatic insertion .Dimensions Unit: mm
—Wide resistance range 1ohm ~ 2.49Mega _
ohm T S L w T D1 D2 e
—Advanced sulfur resistance verified ype (Inch) R Oég;))cs)
according to ASTM B 809
—MSL: Level 1 ARGO02 | 0402 | 1.004£0.05 | 0.50+0.05 | 0.30+0.10 | 0.20+0.15 | 0.20+0.15 0.54
ARGO03 | 0603 | 1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.25 | 0.30+0.25 1.83
.App|ications ARGO05 | 0805 | 2.00£0.15 | 1.25+0.15 | 0.50+0.10 | 0.30+0.25 | 0.40+0.25 4.71
—Medical Equipment ARGO06 | 1206 | 3.10+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.25 | 0.35+0.25 9.02
—Testing / Measurement Equipment
—Printer Equipment
— Automatic Equipment Controller
—Converters
— Communication Device, Cell Phone, GPS,
PDA
lPart Numbering
ARG | [0 | | F | [T | [ C | 1001 | LN
I I I I I I I
Product Dimensions Resistance Packaging TCR Resistance Marking
Type Tolerance Code (PPM/°C) Code
02: 0402 B: £0.1% T: Taping Reel C: £25 0010: 1Q : Standard
03: 0603 C: +0.25% B: Bulk D: 50 4R70: 4.7Q Marking for
05: 0805 D: +0.5% 1001: 1KQ E96 /E24
06: 1206 F:+1% 1004: 1MQ N:No Marking
M Derating Curve
100
80
&
o 60
=
L 40
r.% 20
0
-55 -25 5 35 65 95 125 155 185

12
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B Standard Electrical Specifications

2> Viking

ltem b ower Rating| Operating M LEPS Resistance Range TCR
at70°C | Temp. Range| Operating | Overload (PPMI°C)
Type Voltage Voltage +01% | $0.25% | *0.5% +1%
ARGO02 (0402) 1/16W -55 ~ +155°C 50V 100V 4.7Q) - 255KQ fgg
ARGO3 (0603) 1/10W -55 ~ +155°C 75V 150V 1Q - 1MQ fgg
ARGO5 (0805) 1/8W -55 ~ +155°C 150V 300V 1Q - 2MQ fgg
ARGO06 (1206) 1/4W -55 ~ +155°C 200V 400V 1Q - 2.49MQ fgg
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
BViking is capable of manufacturing the optional spec based on customer’s requirement.
BEnvironmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Resistance

(TC.R) As Spec. +25/-55/+25/+125/+25°C
Short Time Overload AR+0.2% RCWV*2.5 or Max. Overload Voltage whichever is lower
for 5 seconds

Insulation Resistance >9999 MQ Apply 100V for 1 minute

Endurance AR0.5% 78;_;?:"0 RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
. o 40£2°C, 90~95% R.H. RCWV for 1000 hrs with 1.5 hrs

Damp Heat with Load AR+0.5% “ON" and 0.5 hr “OFF”

Bending Strength AR+0.1% Bending amplitude 3 mm for 10 seconds

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat AR+0.1% 260+5°C for 10 seconds

Dielectric Withstand Voltage By Type Max. Overload Voltage for 1 minute

Thermal Shock AR+0.2% -55°C ~150°C, 100 cycles

Low Temperature Operation AR+0.5% 1 hour, -65°C, followed by 45 minutes of RCWV

High Temperature Exposure AR+0.5% at +155°C for 1000 hrs

Sulfur Test AR+2% 105£2°C no power rating for 1000 hrs.

RCWV(Rated Continuous Working Voltage)= ,/ (P*R) or Max. Operating Voltage whichever is lower
B Reference Standards: MIL-STD-202, JIS-C 5201-1, ASTM-B-809-95

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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B Packaging

Packaging Quantity & Reel Specifications

(4 H &
\Qibj U _—+_
oA W H
Unit: mm
Paper
Type (0. oB oC w T Tape (EA)
ARGO02 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5+£1.0 10,000
ARGO03 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5+£1.0 5,000
ARGO05 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5+£1.0 5,000
ARGO06 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5+£1.0 5,000
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
=/ SN AN o A A o [EY
v Y AESNY N N> N 4
AT F
.- — VVW
£ v I
PETape Resistor L P4 Jﬁpzr Po | Direction of unreeling
Unit: mm
Type A B w E F Po P P, oD, T
ARGO02 | 0.70£0.05 | 1.16£0.05 | 8.00£0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+0.05 | 0.40+0.03
ARGO03 1.10£0.05 | 1.90+0.05 | 8.00£0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
ARGO05 1.60+0.05 | 2.37+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00£0.10 | 2.00£0.05 | 1.55+0.05 | 0.75+0.05
ARGO06 | 2.00£0.05 | 3.55+0.05 | 8.00+£0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
BIRecommend Land Pattern Unit: mm
Type A B C
______ /’/ 7 ARG02 0.50 0.50 0.60£0.2
/ C ARGO03 0.80 1.00 0.90+0.2
/ ARGO05 1.00 1.00 1.35+0.2
% """ v ARG06 2.00 1.15 1.70+0.2
B

A
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Aluminum Nitride Thin Film Precision Chip Resistor—ARN Series

Construction

-
T

CASKCR®)

.Features @ |Alumina Nitride Substrate |@ |Edge Electrode @ |Resistor Layer
—High thermal conductivity aluminum nitride |®@ |Bottom Electrode ® |Barrier Layer Overcoat
substrate ® |Top Electrode ® |External Electrode @ |Marking
—Power rating up to 6.0W
—Resistance 50Q ~ 30.1KQ
—Resistor tolerance to + 0.1% .Dimensions Unit: mm
—TCR to £+ 25ppm/°C v Weight
—MSL: Level 1 Type (Inch) L w T D1 D2 (9)
(1000pcs)
. . + + + + +
.Appllcatlons ARNO3 | 0603 | 1.55+0.10 | 0.80+0.10 | 0.43+0.15 | 0.30+0.15 | 0.50+0.20 1.73
—Power Supplies ARNO5 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.43+0.15 | 0.35+0.15 | 0.60+0.20 3.95
—Power Switching ARNO6 | 1206 | 3.05+0.20 | 1.55£0.20 | 0.43£0.15 | 0.5020.15 | 1.20£0.20 10.98
—Braking Syst
raking system ARN12 | 2512 | 6.30£0.20 | 3.10£0.20 | 0.430.15 | 0.70£0.25 | 1.60£0.25 | 42.32
B Typical Performance
—TCR 25ppm/°C
—TOL. 0.1%
lPart Numbering
[ARN | [ 06 | [ c | [T ] [ ¢ | [ _s | 1000
I l l I l
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
03: 0603 B: £0.1% T: Taping Reel C: 25 uU: 12w 0500: 50Q : Standard Marking
05: 0805 C: +0.25% B: Bulk D: +50 T W 1000: 100Q N: No Marking
06: 1206 D: +0.5% S: 2w 5000: 500Q
12: 2512 F: +1% I: W 1002: 10KQ
M Derating Curve
100
80
&
o 60
E
L 40
E 20
0
-55 -25 5 35 65 95 125 155 185

Ambient Temperature(°C)
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B Standard Electrical Specifications

tem] power Rating| Operating LEYS LEBG Resistance Range TCR
at70°C | Temp. Range| OPerating | Overload (PPMI°C)
Type Voltage Voltage +01% | #0.25% | *0.5% +1%
M ° 125
ARNO3 (0603) 172W -55 ~ +155°C 75V 150V 50Q — 30.1KQ 50
) o 125
ARNO05(0805) 1.0W -55 ~ +155°C 100V 200V 50Q - 30.1KQ 150
(1 ° 25
ARNO6 (1206) 2.0W -55 ~ +155°C 100V 200V 50Q - 30.1KQ 150
(1 o 125
ARN12 (2512) 6.0W -55 ~ +155°C 100V 200V 50Q - 30.1KQ 150
M Dependant on component mounting by user.
Operating Voltage=V(P*R) or Max. operating voltage listed above, whichever is lower.
HlViking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Resistance

(TC.R) As Spec. +25/-55/+25/+125/+25°C

Actual power handling capability is limited by the end
) user mounting process.

Short Time Overload( ) AR%0.5% As with any high power chip resistor the ability to remove
the heat is critical to the overall performance of the
device

Insulation Resistance >9999 MQ Apply 100Vpc for 1 minute

Endurance AR+1% 78;_;%"0 RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr

. o 40£2°C, 90~95% R.H. RCWV for 1000 hrs with 1.5 hrs

Damp Heat with Load AR+0.4% “ON” and 0.5 hr “OFF”

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat AR+0.2% 260+5°C for 10 seconds

Low Temperature Operation AR%0.2% 1 hour, -65°C, followed by 45 minutes of RCWV

High Temperature Exposure AR%0.2% at +155°C for 1000 hrs

Thermal Shock AR+0.2% -55°C ~150°C, 100 cycles

RCWV(Rated Continuous Working Voltage)= ,/ (P*R) or Max. Operating Voltage whichever is lower

EReference Standards: MIL-STD-202, JIS-C 5201-1

EmStorage Temperature: 15~28°C; Humidity < 80%RH
mShelf Life: 2 years from production date
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B Packaging
Packaging Quantity & Reel Specifications Unit: mm #C :
Paper [Embossed
Type (0. oB oC W T Tape Plastic
(EA) | Tape (EA) ﬁ @ M ﬁ
ARNO3 |178.0 £ 1.0/ 60.0+1.0[13.5+0.7| 95+1.0 [ 11.5+1.0| 5,000 - = A #B
ARNO5 [178.0 £ 1.0] 60.0+ 1.0 | 13.5£0.7 | 95£1.0 | 11.5+1.0| 5,000 - Q D i f
ARNO6 |178.0 £ 1.0/ 60.0+1.0[13.5+0.7| 95+1.0 [ 11.5+1.0| 5,000 -
ARN12 |178.0 £ 1.0/ 60.0+1.0(13.5+0.7 [ 13.5+£1.0| 155+ 1.0 - 4,000
Paper Tape Specifications oA W \‘ 1
Bottom Tape Top Tape
¢ Do
=/ SN NN A N A ET
= v N A SN Y N \V k
AT
.- — VW
g vl |
PE Tape Resistor X P4 ‘|<P2‘ Po ,| Diretion of unreeling=
Unit: mm
Type A B w E F Py P4 P, ®D, T

ARNO3 [ 1.10+0.05 | 1.90+0.05 | 8.00+£0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05

1.55+0.05 | 0.60+0.03

ARNO5 [ 1.60+0.05 | 2.37+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+£0.05

1.55+0.05 | 0.75+0.05

ARNO6 | 2.00+0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+£0.05

1.55+0.05 | 0.75+0.05

Embossed Plastic Tape Specifications

Top Tape ¢ Do

(imm‘mmm ~ A | E
ANZEEANP N2

P
N

<

N 4 : B

8 O AT e
[,
=|P

\\ ¢ Dy1.4Min.
T Resistor ; P, 2 Po s Direction of unreeling R
Embossed Tape 4
Unit: mm
Type A B w E F Po P, P, D, T
ARN12 3.40+0.10 | 6.65+£0.10 | 12.0+0.10 | 1.75+£0.10 | 5.5+0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00£0.20
HRecommend Land Pattern
______ % = Unit: mm
/ Type A B c
C ARNO03 0.37 0.99 0.86+0.1
% """ v ARNO5 0.50 1.08 1.32+0.1
ARNO06 0.60 1.90 1.80£0.1
ARN12 2.77 2.31 3.20+0.2

A
A 4
A
A 4

lUse a board with a copper thickness of two ounces.
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High Power Thin Film Chip Resistor—ARP Series

Il Construction

.Features ® |Alumina Substrate Edge Electrode @ |Resistor Layer
— Wider bottqm termmaI enabll.ng higher @ |Bottom Electrode Barrier Layer Overcoat
power capability (short side terminal) -
— Significantly larger power handling ® |Top Electrode External Electrode © |Marking
capability than existing same size resistors
—Size: 1206, Power rating: 1.0W, Resistance . .
10Q ~ 100KQ .DlmenSIonS Unit: mm
—High Purity Ceramic substrate Size Weight
—AEC-Q200 Qualified Type (Inch) L w T D1 D2 (9)
—Advanced sulfur resistance verified (1000pcs)
according to ASTM B 809 ARPO3 [ 0603 | 1.55+0.10 | 0.80+0.10 | 0.45+0.10 | 0.25+0.20 | 0.50+0.20 1.95
—MSL: Level 1 ARPO5 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.55+0.10 | 0.30£0.20 | 0.60+0.20 4.84
. . ARPO06 | 1206 | 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 1.10+0.20 9.43
B Applications
. ARP12 [ 2512 | 6.30+0.15 | 3.10+0.15 | 0.55+0.10 | 0.60+0.40 | 1.60+0.25 41.72
— Automotive
—Power Supplies - Power Source Related
Devises
—Power Switching -~ DC motors - Inverters
—Braking
—Test and Measurement Equipment
lPart Numbering
_ARP | [ 06 | [ B | T ¢ | | | 1001 | il
I I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
03: 0603 B: £0.1% T: Taping Reel C: £25 : Standard* 0100: 10Q : Standard Marking
05: 0805 C: +0.25% B: Bulk D: +50 (See Remark) 10R2: 10.2Q for E96 / E24
06: 1206 D: +0.5% 1000: 100Q N: No Marking
12: 2512 F: +1% 1001: 1KQ
1003: 100KQ

*Remark: Standard parts don’t need power rating code.

W Derating Curve
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B Standard Electrical Specifications

2o Viking

item Power Rating Operating |Max. Operating| Max. Overload Resistance Range TCR
@ T .R Volta Volta 8
Type at70°c Sl el . oNa9®  301% [20.25% | 0.5% | %1% (PPM/°C)
ARPO3 (0603) 3/8wW @ -55 ~ +155°C 75V 150V 10Q - 30.1KQ fgg
ARPO5 (0805) 5/8wW -55 ~ +155°C 100V 200V 10Q - 30.1KQ fgg
ARPO06 (1206) 1.0w @ -55 ~ +155°C 200V 400V 10Q — 100KQ fgg
ARP12 (2512) 25w @ -55 ~ +155°C 200V 400V 10Q - 30.1KQ fgg
) Dependant on component mounting by user.
Operating Voltage=V(P*R) or Max. operating voltage listed above, whichever is lower.
BViking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Resistance

(TCR) As Spec. -55°C~+125°C, 25°C is the reference temperature
0603/0805/1206:

RCWV*2.5 or Max. Overload Voltage whichever is
) lower for 5 seconds
0,

Short Time Overload AR£0.1% 2512: RCWV*2.0 or Max.overload voltage whichever is
lower for 5 seconds (Actual power handling capability
is limited by the end user)

Insulation Resistance >1000 MQ Apply 100Vpc for 1 minute

. . Condition D Steady State Ta=125°C at derated power.
0,
Operational Life AR£0.2% Measurement at 24+4 hours after test conclusion
Biased Humidity AR+0.1% 1000 hrs 85°C/85%RH 10% of operating power.

High Temperature Exposure

<12KQ AR#0.1%
=12KQ AR+0.2%

at +155°C for 1000 hrs

Temperature Cycling AR+0.1% -55°C to +125°C, 1000 cycles
Bending once for 60 seconds
Bending Strength (Board Flex) AR%0.1% Bending displacement:

2512 sizes: 2 mm Other sizes: 3 mm

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat AR+0.05% 260+5°C for 10 seconds

Terminal Strength No broken Force of 1.8kg for 60 seconds

B o Torance o e s e
Vibration AR+0.1% ?Ogi’zsofgé i'()zmin., 12 cycles each of 3 orientations
ESD AR0.5% ggg;anf?g%//n:gggg 1.5KV ; 1206 « 2512 2KV

Resistance to solvents

Marking Unsmeared

Add Aqueous wash chemical - OKEM Clean or
equivalent. Do not use banned solvents.

Flammability

or the pinewood board

No ignition of the tissue paper or scorching

V-0 or V-1 are acceptable. Electrical test not required

Sulfur Test

AR+1%

105£2°C no power rating for 1000 hrs.

RCWV(Rated Continuous Working Voltage)= ,/ (P*R) or Max. Operating Voltage whichever is lower
B Reference Standards: MIL-STD-202; JIS-C 5201-1; JESD22; IEC-60115-1; AEC-Q200; UL-94;

ASTM-B-809-95

Bl Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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B Packaging

Packaging Quantity & Reel Specifications

Unit: mm

Paper |Embossed | |
Type DA oB oC w T Tape Plastic f
(EA) | Tape (EA) - 2B
o
ARPO3 | 178.0£1.0 | 60.0+1.0 | 13.5:0.7 | 9.5:1.0 | 11.5¢1.0 | 5,000 - Q U | i
ARPO05 | 178.0£1.0 [ 60.0+1.0 | 13.5£0.7 | 9.5%1.0 11.5£1.0 5,000 -
ARPO6 | 178.0£1.0 [ 60.0+1.0 | 13.5£0.7 | 9.5%1.0 11.5£1.0 5,000 -
ARP12 | 178.0+1.0 [ 60.0+1.0 | 13.5£0.7 | 13.5¢1.0 | 15.5£1.0 - 4,000
BA W
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
— ¥ A
— N O N NN Evy
‘ﬁ‘( N AN N N P F“
I
L - VW
[ES |
L} A 4
PapIarTape Resistor » P |‘P2' Po ,| Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
ARPO03 | 1.10+£0.05 | 1.90+£0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
ARPO5 | 1.60£0.05 | 2.37+0.05 | 8.00+£0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
ARPO06 | 2.00+0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
Embossed Plastic Tape Specifications
Top Tape ¢ Do
” K ¥ L A
o S N W D— Ey
Y N /‘WF"N/A | N WV
§ {F Flw
L L L ] L 2 L L * R 4
%
§ J vl | L‘,
! v
\ ¢ D11.4Min.
T Resistor P+ |P2| Po | Direction of unreeling
Embossed Tape I T "
Unit: mm
Type A B w E F Po P4 P, ®D, T
ARP12 | 3.40£0.10 | 6.65+0.10 | 12.0£0.10 | 1.75+£0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+£0.05 | 1.50+0.10 | 1.00+£0.20
BRecommend Land Pattern
Unit: mm
______ // A
/ Type A B c
o ARPO03 0.37 0.99 0.86+0.1
% """ v ARPO5 0.50 1.08 1.32+0.1
ARPO06 0.60 1.90 1.80+0.2
ARP12 2.77 2.31 3.20+0.2
B A

20

\ 4
A

\ 4

lPlease design the land pattern considering heat dissipation to the board

so that the terminal temperature will not exceed 155°C
lUse a board with a copper thickness of two ounces
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Anti-Corrosive Thin Film Precision Chip Resistor—PR Series

Il Construction

CASRCRE)

® |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Passivation
® |Top Electrode ® |External Electrode @© |Overcoat
[l Features BDimensions Unit: mm
—Long term life stability and demonstrated the Siz Weight
Anti—Corrosion claims Type (Incﬁ) L W T D1 D2 (9)
—Special passivated NiCr film for Anti-Acid and (1000pcs)
Anti-Damp PRO2 [ 0402 | 1.00+0.05 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.20+0.10 0.55
— Tight tolerance down to +0.1% PRO3 | 0603 | 1.55+0.10 | 0.80£0.10 | 0.4520.10 | 0.30+0.20 | 0.30+0.20 | 1.85
—Extremely low TCR down to £15 PPM/°C PRO5 | 0805 | 2.00£0.15 | 1.25:0.15 | 0.55£0.10 | 0.30£0.20 | 0.40+0.25 | 4.76
*Z\Qr‘f resistance range 10ohm ~ 1.5Mega PRO6 | 1206 | 3.05:0.15 | 1.55£0.15 | 0.55£0.10 | 0.42+0.20 | 0.35£0.25 | 9.1
—MSL: Level 1 PR10 [ 2010 | 4.90+0.15 | 2.40+0.15 | 0.55+0.10 | 0.60+0.30 | 0.50+0.25 | 23.82
PR12 | 2512 | 6.30+£0.15 | 3.104£0.15 | 0.55+0.10 | 0.60+0.30 | 0.50+0.25 38.46
B Applications
—High-end Computer
—Industrial Equipment .Derating Curve
—Automatic Equipment Controller
—Medical Equipment 100
—Telecommunication Device 80
—High-end Multimedia Electronics g e
— OQutdoor Electronic Applications '%
5 40
n.g 20
0 i
-55 -25 5§ 35 65 95 125 155 185
Ambient Temperature("C)
lPart Numbering
\PlRl\olsl\tI)lllT\\?\ \>|<| 1000 @
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
02: 0402 B: £0.1% T: Taping Reel N: +15 : Standard* 1000: 100Q : Standard Marking
03: 0603 C: £0.25% B: Bulk C: £25 (See Remark) 2201: 2200Q for E96 / E24
05: 0805 D: £0.5% D: £50 Y:1/16W 1001: 1KQ N: No Marking
06: 1206 X 1/10W 1004: 1MQ
10: 2010 W: 1/8W
12: 2512 Vi 1/4W
uU: 172w

*Remark: Standard parts don’t need for power rating code.
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B Standard Electrical Specifications

Item Power Rating Operating Max. Operating | Max. Overload Resistance Range TCR (PPM/°C)
Type at 70°C Temp. Range Voltage Voltage $0.1% | $0.25% | *0.5%

49.9Q - 12KQ 115
PRO02 (0402) 1/16W -55 ~ +155°C 25V 50V 125
24.9Q - 24.9KQ 150
115
PRO03 (0603) 1/16W -55 ~ +155°C 50V 100V 24.9Q - 332KQ +25
+50
115
PRO05 (0805) 1/10W -55 ~ +155°C 100V 200V 10Q - 1MQ +25
+50
115
PRO6 (1206) 1/8W -55 ~ +155°C 150V 300V 10Q - 1MQ +25
+50
24.9Q - 1MQ +15
PR10 (2010) 1/4W -55 ~ +155°C 150V 300V 125

10Q - 1.5MQ N
+50
24.9Q - 1MQ +15

PR12 (2512) 1/2W -55 ~ +155°C 150V 300V
10Q - 1.5MQ 25
) +50
B High Power Rating Electrical Specifications
iz Power Rating Operating Max. Operating | Max. Overload Resistance Range TCR (PPM/°C)
Type at 70°C Temp. Range Voltage Voltage T0.1% | $0.25% | T0.5%

115
PRO3 (0603) 1/10W -55 ~ +155°C 75V 150V 24.9Q - 220KQ 25
+50
115
PRO5 (0805) 1/8W -55 ~ +155°C 150V 300V 24.9Q - 680KQ 25
+50
115
PRO06 (1206) 1/4W -55 ~ +155°C 200V 400V 24.9Q - 1MQ 25
+50

Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
BViking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Requirement
fem 0603 / 0805 1206 Size Test Nethod
2010/ 2512 0402

=+0.02% . . .

Short Time Overload <+0.1% RCWV*2.5 or Max. Overload Voltage whichever is lower for
=+0.2% for high power rating 2 seconds
< 0,

Erdurance =*0.05% —r0259 | 702°C, ROWV for 1000 hrs with 1.5 hrs "ON” and 0.5 hr
=+0.25% for high power rating “OFF”
=+0.05% .

Damp Heat with Load —+0.5% 40+42°C, 90~95% R.H., RCWV for 1000 hrs with 1.5 hrs
=20.25% for high power rating “ON"and 0.5 hr “OFF”

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat =10.02% =+0.1% 260+5°C for 10 seconds

Thermal Shock =40.02% =+0.1% -55°C~150°C, 100 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: MIL-STD-202, JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date
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B Packaging
Packaging Quantity & Reel Specifications Unit: mm e :
Paper [Embossed
Type (0. oB oC W T Tape Plastic
(EA) | Tape (EA) /7<‘ 1 T
PRO2 [178.0+1.0/60.0+1.0|13.5+0.7| 9.5+1.0 | 11.5£1.0| 10,000 - A - 3B
o L«j
PRO3 [178.0£1.0| 600+ 10| 135%07] 9510 |11.5£1.0| 5000 - Q = [7 I
PRO5 [178.0+1.0/60.0+1.0|13.5+0.7| 95+1.0 [ 11.5+£1.0| 5,000 -
PR0O6 [178.0+1.0/60.0+1.0|13.5+0.7| 95+1.0 [ 11.5+£1.0| 5,000 -
PR10 [178.0+1.0/60.0+1.0|13.5+0.7 | 135+1.0|155+£1.0 - 4,000 BA w ol
PR12 [178.0+1.0/60.0+1.0|13.5+0.7(13.5+1.0|155+£1.0 - 4,000 H
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
=/ SN NN A N A ET
P W AP T T T PO T
AT F
.- — VW
i A 4 I
PETape Resistor X P4 ‘|<P2‘ Po ,| Diretion of unreeling=
Unit: mm
Type A B w E F Py P4 P, ®D, T
PR02 0.70+0.05 | 1.16+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+£0.05 | 1.55+0.05 | 0.40+0.03
PRO3 1.10£0.05 | 1.90£0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
PRO5 1.60£0.05 | 2.37+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
PRO6 2.00+0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00£0.05 | 1.55+0.05 | 0.75+0.05
Embossed Plastic Tape Specifications
Top Tape ¢ Do
¥
( NN P e W D—aD E
§¥ N /Wﬁ—ﬂ\li % ~ N
N2
] o Bl e » . . -
N i LN
\\ ¢ D41.4Min.
T Resistor | Pi |P2| Po | Direction of unreeling
Embossed Tape ! T i g
Unit: mm
Type A B w E F Py P4 P, ®D, T
PR10 2.85+0.10 | 5.45+0.10 | 12.0+0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
PR12 3.40+0.10 | 6.65+0.10 | 12.0+0.10 | 1.7540.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
BRecommend Land Pattern
Unit: mm
/ A
""" Type A B (o3
/ (03 PR02 0.50 0.50 0.60+0.2
% ______ PRO3 0.80 1.00 0.90+0.2
\ 4
PRO5 1.00 1.00 1.35+0.2
PRO6 2.00 1.15 1.70£0.2
B A PR10 3.60 1.40 2.50£0.2
- 1 i PR12 4.90 1.60 3.10£0.2
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Resistor of Advanced Meter Thin Film Chip Resistor —RAM Series

Construction

@ |Alumina Substrate

@ |Edge Electrode

Resistor Layer

@ |Bottom Electrode

® |Barrier Layer

® |Top Electrode

® |External Electrode

@
@
Overcoat
© |Marking

B Features BDimensions Unit: mm
—Q/GDW 11179.3 Compliance Size Weight
— Advanced thin film technology Type (Inch) L w T D1 D2 (9)
. (1000pcs)
—RoHS compliant
. . . . RAMO02 | 0402 | 1.00+0.05 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.30+0.10 0.54
— Special materials, design, and processing for
meter applications RAMO3 | 0603 | 1.55+0.10 | 0.80£0.10 | 0.45+0.10 | 0.30£0.20 | 0.45:+0.20 | 1.83
—MSL: Level 1 RAMO5 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.554£0.10 | 0.30+0.20 | 0.55+0.20 4.71
RAMOG6 | 1206 | 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 0.50+0.25 9.02
B Applications RAM13 | 1210 | 3.10£0.15 | 2.40+0.15 | 0.55+0.10 | 0.40£0.20 | 0.60:0.25 | 10
—Smart Meter RAM10 | 2010 | 4.90+0.15 | 2.404+0.15 | 0.55+0.10 | 0.60+0.30 | 0.65+0.25 | 23.61
— Testing / Measurement Equipment RAM12 | 2512 | 6.30£0.15 | 3.10£0.15 | 0.55£0.10 | 0.60£0.30 | 0.65£0.25 | 38.06
—Advanced Metering Infrastructure
lPart Numbering
[RAM | [ 03 | [ B T | [ c | [ x| 1001
I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
02: 0402 B: £0.1% T: Taping Reel B: £10 : Standard*® 0010: 1Q : Standard Marking
03: 0603 C: £0.25% B: Bulk N: £15 (See Remark) 4R70: 4.7Q for E96 / E24
05: 0805 D: £0.5% C: 25 Y:1/16W 1001: 1KQ N: No Marking
06: 1206 F:+1% D: £50 X 1/10W 1004: 1MQ
13: 1210 W: 1/8W
10: 2010 M: 1/6W
12: 2512 V: 1/4W
O: 1/3W
U: 1/2W
*Remark: Standard parts don’t need for power rating code.
M Derating Curve
100
80
3
B 60
<
= 40
§ 20
0 :
-55 -25 5 35 65 95 125 155 185
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B Standard Electrical Specifications

2o Viking

Item . . Max. Max. .
A
Type Voltage Voltage +0.1% | #0.25% | *05% | #1%
RAMO2 (0402) 1/16W -55 ~ +155°C 25V 50V 1Q - 100KQ fgg
RAMO3 (0603) 1/16W -55 ~ +155°C 50V 100V 1Q - 332KQ fgg
RAMO5 (0805) 1/10W -55 ~ +155°C 100V 200V 10 - 1MQ fgg
RAMO6 (1206) 1/8W -55 ~ +155°C 150V 300V 1Q - 1MQ fgg
RAM13 (1210) 1/4W -55 ~ +155°C 150V 300V 1Q - 1MQ fgg
RAM10 (2010) 1/4W -55 ~ +155°C 150V 300V 1Q - 1MQ fgg
RAM12 (2512) 12W -55 ~ +155°C 150V 300V 1Q - 1MQ fgg
B Special Electrical Specifications
e Power Rating | Operating M LEYS Resistance Range TCR
at70°C | Temp. Range | OPerating Dzt (PPM/°C)
Type Voltage Voltage $0.1% | $0.25% | *0.5% | 1%
RAMO5 (0805) 1/10W -55 ~ +155°C 100V 200V 4.7Q - 15KQ ﬂg
RAMO6 (1206) 1/8W -55 ~ +155°C 150V 300V 4.7Q - 20KQ ﬂg
RAM13 (1210) 1/4W -55 ~ +155°C 150V 300V 4.7Q - 20KQ ﬂg
RAM10 (2010) 1/4W -55 ~ +155°C 150V 300V 4.7Q - 20KQ f]g
RAM12 (2512) 12w -55 ~ +155°C 150V 300V 4.7Q - 20KQ ﬂg
B High Power Rating Electrical Specifications
Item . . Max. Max. .
A
Type Voltage Voltage 0.1% [ #0.25% | #0.5% [ #1%
RAMO3 (0603) 1/10W -55 ~ +155°C 75V 150V 1Q - 100KQ fgg
4.7Q-15KQ e
RAMO5 (0805) 1/8W -55 ~ +155°C 150V 300V ;25
1Q - 1IMQ 150
4.7Q - 20KQ oy
RAMO6 (1206) 1/4W -55 ~ +155°C 200V 400V ;25
1Q - 1IMQ ;50
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
BViking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Item Requirement Test Method
;F_(rargp:r)ature Coefficient of Resistance As Spec. +25/55/+25/+125/+25°C
Short Time Overload AR+0.2% RCWV*2.5 or Max. overload voltage whicheyer is lower for 5 econds
Measurement at 0.5 hours after test conclusion.
Endurance AR+0.2% 70+2°C, RCWV for 1000 hrs with 1.5 hrs ON and 0.5 hrs “OFF
Measurement at 2 hours after test conclusion.
96 hrs AR+0.2% 96 hrs 85°C/85%RH 10% of operating power.
. - — 96 hrs 85°C/85%RH No operating power.
Biased Humidity 1000 hrs AR$0.5% 1000 hrs 85°C/85%RH 10% of operating power.

Measurement at 4 hours after test conclusion.

Solderability 95% min. coverage Solder bath method; 245+ 3°C for 5 seconds
Resistance to Soldering Heat AR+0.1% 260+5°C for 5+1 seconds
Hiah T ture E 96 hrs AR+0.1% at +155°C

'gh femperature Exposure 1000 hrs AR+0.3% Measurement at 4 hours after test conclusion
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Item

Requirement

Test Method

Thermal Shock

AR+0.5%

-40°C 30min , 85°C 30min, Temperature Change Time 2~3 min,
1 Cycle, Total 5 Cycles.
Measurement at 16  hours after test conclusion

Low Temperature Operation

AR+0.2%

1 hour, -45°C, followed by 45 minutes of RCWV
1 hour, -65°C, followed by 45 minutes of RCWV
Measurement at 24 hours after test conclusion

Low Temperature Exposure

AR+0.5%

at -55°C for 96 hrs
Measurement at 4 hours after test conclusion

Single Pulse High Voltage Overload

AR+0.5%

Class C:10* RCWYV or 5*Max. Operating voltage whichever is lower

Vibration

AR+0.5%

Vibration Frequency Range : 10Hz-150Hz

crossover frequency: 60Hz

f<60Hz > uniform amplitude: 0.075mm

f>60Hz » Constant acceleration: 9.8m/ s? (1g) Scanning cycles for
every axis: 10 Note: 10 Scanning cycles-75min.

Sulfur Test

AR£1%

10542 °C no power rating for 1000 hrs

RCWV(Rated Continuous Working Voltage)= ,/ (P*R) or Max. Operating Voltage whichever is lower

B Reference Standards: MIL-STD-202, GB/T 5729, Q/GDW 11179.3, GB/T 17215.211, ASTM-B-809-95
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

lPackaging
Packaging Quantity & Reel Specifications T
?C
Ny
PA W]
H Unit: mm
Paper Embossed
Type DA ®B (0103 w T Plastic
Tape (EA) | 106 (EA)
RAMO02 | 178.0+1.0 60.0 + 1.0 13.5+0.7 95+1.0 11.5+£1.0 10,000 -
RAMO3 | 178.0+1.0 60.0 + 1.0 13.5+0.7 9.5+1.0 11.5+1.0 5,000 -
RAMO0O5 | 178.0+1.0 60.0 + 1.0 13.5+0.7 9.5+1.0 11.5+1.0 5,000 -
RAMO06 | 178.0+1.0 60.0 + 1.0 13.5+0.7 95+1.0 11.5+£1.0 5,000 -
RAM13 | 178.0+1.0 60.0 + 1.0 13.5+0.7 9.5+1.0 11.5+1.0 5,000 -
RAM10 | 178.0+1.0 60.0 + 1.0 13.5+0.7 13.5+1.0 15.5+1.0 - 4,000
RAM12 | 178.0+1.0 60.0 + 1.0 13.5+0.7 13.5+1.0 15.5+1.0 - 4,000
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] *
=/ S N A s o o [EY
=l N - | WV N \V N . 4
L - VW
L |
M\
Paper Tape * Resistor > P sz Po_, | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
RAMO02 | 0.70+0.05 | 1.16+£0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+0.05 | 0.40+0.03
RAMO03 | 1.10+£0.05 | 1.90+£0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
RAMO5 | 1.60+0.05 | 2.37+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
RAMO06 | 2.00+0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
RAM13 | 2.75+0.05 | 3.40+£0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.60+0.10 | 0.75+0.05
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Embossed Plastic Tape Specifications

Top Tape ¢ Do

(imm’mm N oA o | E

D—P o—P
[P lw
Iy

7\
1]

4

%

e 1)
R

\\ ¢ D11.4Min.
T Resistor P Pz‘: Po s Direction of unreeling
Embossed Tape ‘ " »
Unit: mm
Type A B w E F PO P1 P2 QDo T

RAM10 | 2.85+0.10 | 5.45+0.10 | 12.0+0.10 [ 1.75+0.10 | 5.5+0.05 | 4.00£0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
RAM12 | 3.40+0.10 | 6.65+0.10 | 12.0+0.10 [ 1.75+0.10 | 5.5+0.05 | 4.00£0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20

BIRecommend Land Pattern

Unit: mm
______ / A

/ / Type A B C
/ C RAMO2 0.50 0.50 0.60+0.2
% RAMO3 0.80 1.00 0.90+0.2
7 4 RAMO5 1.00 1.00 1.35£0.2
RAMO6 2.00 1.15 1.70£0.2
RAM13 2.00 1.15 2.50+0.2
B A RAM10 3.60 1.40 2.500.2
< >|¢ > RAM12 4.90 1.60 3.1020.2
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High Frequency (up to 70GHz) Thin Film Precision Chip Resistor — ARF Series

Il Construction

0402/0603/0/05/1206 0201
M Features . . .
High purity Alumina .
—Small standard size 0201 case size O |substrate @ |Edge Electrode @ |Resistor Layer
—High frequency up to 70GHz for 0201 @ |Bottom Electrode ® |Barrier Layer Overcoat
—High frequency up to 50GHz for 0402, 0603 -
—High purity alumina substrate ® |Top Electrode ©® |External Electrode ® |Marking
—Ohmic range (10Q~1KQ)
—Resistor tolerance to +0.1%
—Low TCR (down to +25ppm/°C) .Dimensions Unit: mm
—MSL: Level 1
. . P Weight
B Applications Type (Iﬁ'cz:) L w T D1 D2 (@)
—Low Noise Ampplifiers (1000pcs)
—Attenuation ARFO01 0201 0.58+0.05|0.30+£0.05|0.21+0.07 - 0.15+£0.10( 0.12
—Line Termination
ARF02 0402 1.00+£0.07]0.50+0.07]0.38+0.15]0.20+0.15]|0.20+0.15 0.73
M Typical Performance ARF03 0603 |1.55+0.10{0.80+0.10|0.45+0.15|0.30£0.20|0.30+0.20| 2.08
—%'L*- 551059”‘"’0 ARFO5 | 0805 |2.00£0.15[1.25£0.15|0.45+0.15(0.30£0.20|0.35£0.20|  4.15
- . . 0
ARF06 1206 3.05+0.20(1.55+£0.20]0.45+0.15(0.45+0.20(0.35+0.25| 7.59
lPart Numbering
|AFI<F|°|2|T| <|3|'I“|°5|°°| @
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating Code
01: 0201 B: £0.1% T: Taping Reel C: £25 Z:1/32W 0500: 50Q :Standard Marking
02: 0402 C: £0.25% B: Bulk D: £50 N : 1/20W 1000: 100Q N: No Marking
03: 0603 D: £0.5% W 1/8W 1500: 150Q
05: 0805 F: 1% P:1/5W 1001: 1KQ
06: 1206 O:1/3W
W Derating Curve
100
a0
&
I &0
s
= 40
8 2
0
-55 -25 5 35 65 95 125 155 185
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B Standard Electrical Specifications

Item ; ; Max Max Resistance Range
Power&eing | Oberating | operaing | Ovarioad (e e O | oK
Type : Voltage | Voltage | *01% | 20.25% | #0.5% | #1%
ARFO01 (0201) 1/32W -55°C ~ +155°C 15V 30V 200Q~500Q fgg
ARF02 (0402) 1/20W -55°C ~ +155°C 30V 60V 10Q~1KQ fgg
ARFO03 (0603) 1/8W -55°C ~ +155°C 50V 100V 10Q~1KQ fég
ARFO05 (0805) 1/5W -55°C ~ +155°C 50V 100V 10Q~1KQ fgg
ARF06 (1206) 1/3W -55°C ~ +155°C 75V 150V 10Q~1KQ fgg
Operating Voltage=,/ (P*R) or Max. operating voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. overload voltage listed above, whichever is lower.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Item Requirement Test Method
;I'_?gp;e;ature Coefficient of Resistance As Spec. +25/55/+25/+125/+25°C
Short Time Overload AR+0.2% RCWV*2.5 or Max. overload voltage whichever is
lower for 5 seconds
Insulation Resistance >9999 MQ Apply 100V for 1 minute
Endurance AR%0.5% 704_?"0, BCWV for 1000 hrs with 1.5 hrs “ON” and 0.5
hrs “OFF
. N 40+2°C, 90~95% R.H. RCWYV for 1000 hrs with 1.5 hrs
Damp Heat with Load AR+0.5% “ON" and 0.5 hrs “OFF”
. Bending once for 60 seconds
Bending Strength AR0.1% 2010 2512 sizes: 2mm _ Other sizes: 3 mm
. 95% min. coverage o
Solderability 0201: excep 245+5°C for 3 seconds
. . AR+0.1% o
Resistance to Soldering Heat 0201: excep 260+5°C for 10 seconds
Dielectric Withstand Voltage By Type Max. overload voltage for 1 minute
Low Temperature Operation AR+0.2% 1 hour, -65°C, followed by 45 minutes of RCWV
High Temperature Exposure AR+0.5% at +155°C for 1000 hrs

RCWYV/(Rated continuous working voltage)= " (P*R) or Max. Operating voltage whichever is lower
B Storage Temperature: 15~28°C; Humidity < 80%RH

B Reference Standards: JIS-C 5201-1; MIL-STD-202

B Shelf Life: 2 years from production date
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B Packaging

Packing Quantity & Reel Specifications

\
H
Unit :mm
Type oA 2B ac w T Ta';aep(‘;’A)
ARFO1 178.0+1.0 60.0+1.0 13.5+£0.7 9.5+1.0 11.5+1.0 10,000
ARF02 178.0£1.0 60.0+1.0 13.5+£0.7 9.5+1.0 11.5+1.0 10,000
ARF03 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5+1.0 5,000
ARF05 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5+1.0 5,000
ARF06 178.0+1.0 60.0+1.0 13.5+£0.7 9.5+1.0 11.5+1.0 5,000
Paper Tape Specifications
Bottom Tape Top Tape ¢ Do
12 A
NN NS o Ey
~ I . \ ﬂ’“‘THW } H } N } | N ]
i e
B v
N ) L) LT L L LT L
1 Lo .
paper Tape Resistor ﬁ U 2;‘ 0 N direction ofunreellng;
Unit: mm
Type A B w E F Po P P, D, T
ARFO01 0.40+£0.05 | 0.70+0.05 | 8.00+0.20 | 1.75+£0.10 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00£0.05 | 1.55+0.03 | 0.42+0.02
ARF02 0.66+0.06 | 1.18+0.06 | 8.00+0.20 | 1.75+0.10 | 3.5+0.05 | 4.00£0.10 | 2.00+0.05 | 2.00£0.05 | 1.55+0.05 | 0.60+0.03
ARF03 1.10+0.05 | 1.904+0.05 | 8.00+0.10 | 1.754£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
ARFO05 | 1.60+0.05 | 2.37+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
ARF06 | 2.00+0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
BRecommend Land Pattern
Unit: mm
ﬁ _____ %/ Type A B C
ARFO01 0.25 0.30 0.40+0.2
/ & ARF02 0.50 0.50 0.6040.2
/f _____ A ARF03 0.80 1.00 0.9040.2
ARFO05 1.00 1.00 1.35£0.2
B A ARFO06 2.00 1.15 1.70£0.2

F 3
A 4
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Thick Film Chip Resistor—CR..AC Series

lFeatures
—AEC-Q200 Compliance

Construction

©0®e

@ |Alumina Substrate

@ |Edge Electrode

@ |Resistor Layer

Bottom Electrode

® |Barrier Layer

Primary Overcoat

® |Top Electrode

® |External Electrode

® [Secondary Overcoat

—Small size and light weight lDimensions Unit: mm
—Highly reliable multilayer electrode construction - Weight
— Compatible with all soldering process Type (ISnlcz::) L w T D1 D2 (9)
—100% CCD inspection (1000pcs)
_MSL: Level 1 CR-01 | 0201 [0.60+0.03 | 0.3020.03 | 0.23+0.03 | 0.1520.05 | 0.15+0.05 0.2
CR-02 | 0402 [1.00+0.05 | 0.5020.05 | 0.35+0.05 | 0.2020.10 | 0.25+0.10 0.6
B Applications CR-03 | 0603 | 1.60+0.10 | 0.80+0.10 | 0.45£0.10 | 0.30+0.20 [ 0.30+0.20 | 2.0
— Telecommunication Equipment CR-05 | 0805 |2.00£0.10 | 1.25+0.10 | 0.50+0.10 | 0.35+0.20 | 0.40+0.20 4.4
— Car Medi
ar vedia CR-06 | 1206 |3.10£0.10|1.55+0.10 | 0.55:0.10 | 0.50+0.25 | 0.50t0.20| 8.9
—Digital Cameras, Watches, Pocket Calculators
— Computers, Instruments CR-10 | 1210 [3.10£0.10 | 2.60+0.15 | 0.55+0.10 | 0.500.25 | 0.50+0.20 |  16.0
—Medical Equipment CR-0A | 2010 | 5.00+0.10 | 2.50£0.15 | 0.55+0.10 | 0.60+£0.25 | 0.50+0.20 | 24.2
CR-12 | 2512 [6.35+0.10 | 3.10£0.15 | 0.55+0.10 | 0.60+0.25 [ 0.50+0.20 | 39.4
HlPart Numbering
| CR- | | 03 F [ ---10R |
I I l
Product Dimensions | | Resistance Function Packaging Resistance Packaging
Type Tolerance Code Code Code
01: 0201 B: £0.1% L: Standard & High Precision || 0: 7" Reel 15Kpcs ---1R2: 1.2Q AC:100% CCD
02: 0402 C: t0-205% E: TC50 2: 7" Reel 2Kpcs ---3K3: 3.3KQ inspection
03: 0603 E_—f&f" P: High Power 4:7"Reel 4Kpcs - -~ 10K: 10KQ
05:0805 || " H: Ultra High Power 5:7"Reel 20Kpcs || - - 100K: 100KQ
06: 1206 e M: High Power 1 6: 7" Reel 10Kpcs ““to fill up 6 spaces
10: 1210 7: 7" Reel 5Kpcs
0A: 2010 9: 10" Reel 8Kpcs
12: 2512 A: 10" Reel 10Kpcs
B: 10” Reel 20Kpcs
C: 13” Reel 40Kpcs
D: 13” Reel 20Kpcs
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B Standard Electrical Specifications

Ambient Temperature(C)

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Power Rating
Item o ; Max. Max. Resistance Range
j&;opg_ Oper:::‘%:emp' Operating | Overload 9 (P;aﬁ’ c)
Type Rated Current Voltage Voltage +1% +5%
CR-01 (0201) 1/20W -55 ~ +155°C 25V 50V 1Q - 10MQ +200
1Q-9.76Q +200
o 10Q - 1IMQ +100
CR-02 (0402) 1/16W -55 ~ +155°C 50V 100V 1.02MQ - 20MQ 200
20.5MQ - 100MQ +400
1Q-9.76Q +200
o 10Q - 1MQ +100
CR-03 (0603) 1/10W -55 ~ +155°C 75V 150V 1.02MQ - 20MQ +200
20.5MQ - 100MQ +400
1Q-9.76Q +200
o 10Q - 1MQ +100
CR-05 (0805) 1/8W -55 ~ +155°C 150V 300V 1.02MQ - 20MQ 1200
20.5MQ - 100MQ +400
1Q-9.76Q +200
o 10Q - 1MQ +100
CR-06 (1206) 1/4W -55 ~ +155°C 200V 400V 1.02MQ - 20MQ 200
20.5MQ - 100MQ +400
1Q-9.76Q +200
o 10Q - 1MQ +100
CR-10 (1210) 1/3W -55 ~ +155°C 200V 400V 1.02MQ - 20MQ +200
20.5MQ - 39MQ +400
1Q-9.76Q +200
o 10Q - 1MQ +100
CR-0A (2010) 3/4W -55 ~ +155°C 200V 400V 1.02MQ - 20MQ 1200
20.5MQ - 100MQ +400
1Q-9.76Q +200
o 10Q - 1MQ +100
CR-12 (2512) 1w -55 ~ +155°C 250V 500V 1.02MQ - 20MQ 1200
20.5MQ - 100MQ +400
TC50 Electrical Specifications
Item . . Max. Max. Resistance Range
Pov;:;(l;aélng Oper;tlar:‘g ;I'emp. Operating Overload (Pgl\cllﬁC)
Type J Voltage Voltage | +0.1% |£0.25% | %0.5% | *1%
CR-02 (0402) 1116W 50V 100V - 100Q - TMQ
CR-03 (0603) 1/10W 75V 150V
CR-05 (0805) 1/8W 150V 300V
CR-06 (1206) 1/4W -55 ~ +155°C 200V 400V 10Q - 100 - 10MQ +50
CR-10 (1210) 1/3W 200V 400V MQ
CR-0A (2010) 3/4W 200V 400V
CR-12 (2512) 1w 250V 500V
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Item| Power Rating Operating Temp. o n:;):in Ov':fl);a d Resistance Range TCR
Type at 70°C Range \7 f 9 (PPM/°C)
oltage | Voltage +0.1% +0.25% +0.5%
- 10Q - 1MQ +100
CR-02 (0402) 1/16W 50V 100V
- 1.02M - 10MQ|  +200
10Q - 1MQ +100
CR-03 (0603) 1/10W 75V 150V
- 1.02M - 10MQ +200
10Q - 1MQ +100
CR-05 (0805) 1/8W 150V 300V
- 1.02M - 10MQ +200
10Q - 1MQ +100
CR-06 (1206) 1/4W 55 ~ +155°C 200V 400V
- 1.02M - 10MQ +200
10Q - 1MQ +100
CR-10 (1210) 1/3W 200V 400V
- 1.02M - 10MQ +200
10Q - 1MQ +100
CR-0A (2010) 3/4W 200V 400V
- 1.02M - 10MQ £200
10Q - 1MQ +100
CR-12 (2512) 1W 250V 500V
- 1.02M - 10MQ +200
lHigh Power & Ultra High Power Rating Electrical Specifications
Iltem Power Rating | Function | Operating Max: ol St OGN TCR
at 70°C Code |Temp. Range CpErEtg || OvEieRs] (PPM/°C)
Type Voltage Voltage +0.5% +1% +5%
1/10W M
CR-02 (0402) 50V 100V
1/8W P
CR-03 (0603) 1/4W P 75V 150V
CR-05 (0805) 1/3W P 150V 300V
1/3W P . - 10-9.76Q | 10-9.76Q | +200
CR-06 (1206) ——""" T e I 400V | 400-1MQ | 10Q-1MQ | 100-1MQ | £100
12W P
CR-10 (1210) 200V 400V
*3/4W H
CR-0A (2010) 1W P 200V 400V
CR-12 (2512) 2W P 250V 500V

*: Ultra High Power
Operating Voltage=," (P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.

HJumper(0Q)
Type Item Rated Current Fucn: ;i:n Res?x = Oper;t;r:‘gg:emp-
CR-01 (0201) 1A
CR-02 (0402) 1A
CR-03 (0603) 1A
CR-05 (0805) 2A L <50mQ -55 ~ +155°C
CR-06 (1206) 2A
CR-10 (1210) 2.5A
CR-0A (2010) 3.5A
CR-12 (2512) 4A
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B High Current Jumper(0Q)

Item Function Resistance Operating Temp.
Rated Current
Type Code 5% Range
CR-02 (0402) 1.5A
CR-03 (0603) 2A
CR-05 (0805) 2.5A
CR-06 (1206) 3.5A P <20mQ -55 ~ +155°C
CR-10 (1210) 5A
CR-0A (2010) 6A
CR-12 (2512) 7A
B Environmental Characteristics
Requirement
Ll +1% and Belowl +5% Jumper e
Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the
Resistance (T.C.R.) pec. reference temperature
RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload +(1.0%+0.05Q) |+(2.0%+0.05Q) [<50mQ lower for 5 seconds, 2 seconds for high power
series
Insulation Resistance >10G Max. Overload Voltage for 1 minute
Endurance +(1.0%+0.10Q) | +(2.0%+0.10Q) | <100mQ 7012"(“:, RQYVV for 1000 hrs with 1.5 hrs “ON” and
0.5 hr “OFF
. 40+2°C, 90~95% R.H., RCWV for 1000 hrs with
Damp Heat with Load +(1.0%+0.10Q) |+(2.0%+0.10Q) | <100mQ 1.5 hrs “ON” and 0.5 hr “OFF”
Dry Heat +(1.0%+0.05Q) |£(1.5%+0.10Q) [<50mQ At +155°C for 1000 hrs
Bending once for 60 seconds
Bending St th +(1.0%+0. +(1.0%+0. <50mQ
ending Sireng (1.0%+0.050) | £(1.0%+0.050) | <50m 2010, 2512 sizes: 2mm  Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat 1(0.5%+0.05Q) |+£(1.0%+0.05Q) | <50mQ 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute
) Individual leaching area =5%
Leaching 260+5°C for 30 seconds
Total leaching area = 10%
Rapid Change of Temperature +(0.5%+0.05Q) |+(1.0%+0.05Q) | <50mQ -565°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
H Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Packaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter ®A VE ®C & L
CR-01 Paper [15K| 8mm | 7inch |178.5+1.5( 60" [13.0£0.2| 9.0£0.5 |12.5:0.5 50 :
10K| 8mm | 7inch |[178.5+1.5| 60""° [13.0+0.2| 9.0+0.5 |12.5+0.5
gi'g; Paper |20K| 8mm | 10inch |254.0+1.0|10040.5(13.0+0.2| 9.5+0.5 |13.5+0.5 ﬁ [} 1
40K| 8mm | 13inch [330.0+1.0|100+0.5(13.0+0.2| 9.5+0.5 |13.5+0.5 o o 9B
CR-03 5K | 8mm | 7inch |[178.5¢+1.5| 60""° |13.0:0.2| 9.020.5 |12.50.5 Q D i
CR-05 10K| 8mm | 10inch |254.0+1.0|100£0.5[13.020.2| 9.5¢0.5 |13.5:0.5
Paper
CR-06
CR-10 20K| 8mm | 13inch |330.0+1.0[100+0.5[13.0£0.2| 9.5+0.5 |13.5+0.5 oA w ||
CROA | |4K[12mm| 7inch |178.5:15 60""° [13.0£0.5(13.0£0.5|15.50.5
mbosse
CR-12 8K [ 12mm| 10inch |250.0+1.0| 62+0.5 |13.0+0.5|12.5+0.5|16.5+0.5
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Paper Tape Specifications

Bottom Tape Top Tape

¢ Do
1 ¥
— i P AN N Jany A A Pany E Y
=l N2 /\V,«ﬂﬂ\lﬁ f N N \V . 4
Ll | VVW
£ h 4 }
Pa':;;—r:Tape Resistor |L P4 >ﬁF’z Po R Direction of unreeling=
Unit: mm
Type A B w E F Po P4 P, ®D, T

CR-01 | 0.38+0.05 | 0.68+0.05 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.42+0.20

CR-02 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.45+0.10

CR-03 | 1.10+0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.70+0.10

CR-05 | 1.60£0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10

CR-06 | 1.90£0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10

CR-10 | 2.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10

Embossed Plastic Tape Specifications

Top Tape ¢ Do
¥
( < N NN N AN AN A [ Ey
ﬁ»‘ N AN | ~ N
I F W
R - ¢ .k
N |
T \ ¢ D11.5+0.25.-0
Resistor . P4 N P{: Po N Direction of unreeling R
Embossed Tape ! ! "
Unit: mm
Type A B W E F P P4 P, ®D, T

CR-0A | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+£0.10 | 5.50£0.05 | 4.00+0.10 | 4.00+£0.10 | 2.00£0.05 |1.50+0.1, -0 1.2"°

CR-12 | 3.50£0.10 | 6.70+0.10 | 12.0%0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 |1.50+0.1, -0 1.2"°

HRecommend Land Pattern Unit: mm

/ ______ % A Type A B (o3
CR-01 0.30 0.25 0.30

/; C CR-02 0.50 0.45 0.60
% ______ \ 4 CR-03 0.90 0.60 0.90

CR-05 1.20 0.70 1.30

CR-06 2.00 0.90 1.60

P B P A o CR-10 2.00 0.90 2.80

) T i CR-0A 3.80 0.90 2.80
CR-12 4.90 1.60 3.50




Thick Film High Power Chip Resistor—CRP Series

(Aluminum Nitride Substrate)

lConstruction

36

®
[« @00 ® o
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ® |Secondary Overcoat
Features
—Thick film resistive element on an aluminum
nitride (AIN) substrates lDimensions Unit: mm
— Lead (Pb)-free wraparound termination over -
nickel barrier T Size
ype L w T D1 D2
—MSL: Level 1 )
CRP06 1206 3.10+0.13 | 1.52+0.13 | 0.51+0.13 | 0.3840.13 | 1.22+0.13
. . CRP12 2512 | 6.35£0.13 | 3.15+£0.13 | 0.51+0.13 [ 0.60+0.25 | 2.70+0.10
B Applications
—Industrial
— Telecom markets
lPart Numbering
[crRe ] [ 12 ] [ F 1 [T ]
| | | | | |
Product Dimensions Resistance Function Packaging q
Type Tolerance Code Code Resistance
CRP 06: 1206 F:+1% L: Standard 4: 7" Reel 4Kpcs ----1K: 1KQ
12: 2512 J: #5% 7: 7" Reel 5Kpcs ---10R: 10Q
“-“to fill up 6 spaces
M Derating Curve
100
a0
a0
g Mt
3 60}
® =0}
§ an |
8 a0t
20 F
10 F

-B0 500 40 230 .20 10 0 10 20 30 40 S0 60 FO

Ambient Temperature{"C)

80 80 100 110 120 130 140 150 160
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B Standard Electrical Specifications

2> Viking

= Power Rating Operating Temp. Max. Resistance Range TCR

Type at 70°C Range Operating Voltage 1% | 5% (PPM/°C)
CRPO06 (1206) 2.4W -55 ~ +155°C 200V 10Q - 2KQ +150
CRP12 (2512) 3.5W -55 ~ +155°C 200V 3Q - 2KQ +150

Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*V(P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. The maximum power rating only applies if the temperature of
the resistive element is maintained below 155°C.

B Environmental Characteristics

Item Requirement Typical Test Method
Temperature Coefficient of ° ° o o o i
.p As Spec. + 120 ppm At 25°C/-55°C and 25°C/+125°C, 25°C is the
Resistance (T.C.R.) reference temperature
) CRP06:4.7W applied for 5s

Short Time Overload +0.50 % +0.10 % )
CRP12:7.7W applied for 5s

Endurance +0.50 % +0.20 % 7012"(“), RQWV for 1000 hrs with 1.5 hrs “ON” and
0.5 hr “OFF

High Temperature Exposure +0.50 % +0.10 % +150°C for 100hrs

Solderability

95% min. coverage

95% min. coverage

245+5°C for 3 seconds

Terminal Strength

No evidence of
mechanical damage

No evidence of
mechanical damage

CRP06:2kg force applied
CRP12:3kg force applied

Moisture Resistance

+0.50 %

+0.15%

>80% RH, 240 hrs

Resistance to Soldering Heat

+0.50 %

+0.20 %

260+5°C for 10 seconds

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1; MIL-STD-202
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

BPackaging

2C

L/

\
)

|

i
1S
oy

X

-
No

L

A w ]
Reel Specifications & Packaging Quantity Unit: mm
. . . Reel
Type Packaging Quantity | Tape Width Diameter DA ®B ®C w T
CRPO06 Paper 5K 8mm 7 inch 178.5+1.5 60+1/-0 13.0£0.2 9.0+0.5 12.5+0.5
CRP12 Embossed 4K 12mm 7 inch 178.5+1.5 60+1/-0 13.0+0.5 13.0+0.5 15.5+0.5
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B Packaging

Paper Tape Specifications

Bottom Tape Top Tape
¢ Do
1 ¥
— NN N NN
.,_Q{ N AN Y N> N 4
AT
L 4 F VW
\& A, |
- ! y
H\
= ) N )
Paper Tape * Resistor » P =‘:P2= Po | Direction of unreeling
Unit: mm
Type A B w E F Po P, P, ®D, T
CRPO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85%0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
¥
W/ S S o o o |E
v N AVESN W Y N2
< 5 e
PR - & .\
X |
T \ & D11.5+0.25.0
Resistor _ P1 |P2] Po | Direction of unreeling
Embossed Tape ! ‘ "
Unit: mm
Type A B w E F Py P4 P, ®D, T
CRP12 | 3.5+0.10 6.7+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 |1.50+0.1, -0 1.2"0
EMarking
No Marking
BRecommend Land Pattern
/ ______ % 4 Unit: mm
/ C Type A B C
% ______ / s CRPO6 0.46 1.73 1.68
CRP12 0.61 3.40 3.30
B

A
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High Ohmic Chip Resistor—HMR Series
B Construction

Alumina Substrate @ |Edge Electrode @ |Resistor Layer
.Features @ |Bottom Electrode ® (Barrier Layer Primary Overcoat
— Extended resistance range(110MQ~ 1GQ) ® | Top Electrode ® |External Electrode ©® |Secondary Overcoat
— Surface mount package
—Highly reliable multilayer electrode
construction
—MSL: Level 1 HlDimensions Unit: mm
Size Weight
i i Type L w T D1 D2 (9)
B Applications (Inch) (1000pcs)
—Voltage dividers and hybrids
. HMRO05| 0805 |2.00+0.10 | 1.25+0.10 [ 0.50+0.10 | 0.35+0.20 | 0.40+0.20 4.4
— X-Ray equipment
—Low signal detection or amplification circuits | 1\iro6| 1206 |3.10£0.10 | 1.55£0.10 | 0.55£0.10 | 0.50£0.25 | 0.50£0.20| 8.9
—High input impedance quartz amplifiers
— Testing devices
lPart Numbering
HMR o5 ] [ J ] =200
[ I
Product Dimensions Resistance Function Packaging Resistance
e Tolerance Code Code
05: 0805 J: 5% L: Standard 7: 7" Reel 5Kpcs - - 200M: 200MQ
06: 1206 A: 10" Reel 10Kpcs ----1G: 1GQ
D: 13” Reel 20Kpcs ““to fill up 6 spaces
M Derating Curve
100
90
80 |
;\3 70
§ 60
© 50 |
S 40 |
(% 30 |
o
20 |
10 |
O L L L L L L L
-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Ambient Temperature(C)
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Standard Electrical Specifications

Item Power Rating Operating Temp. Max: e Resistance Range TCR
Type at 70°C Range Oposating Prelioad (PPM/°C)
Voltage Voltage +5%
110MQ - 500MQ +500
HMRO05 (0805) 1/8W 150V 300V
510MQ - 1GQ +1000
-55 ~ +125°C
110MQ - 500MQ +500
HMRO06 (1206) 1/4W 200V 400V
510MQ - 1GQ +1000
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
BEnvironmental Characteristics
Item Requirement Test Method

Temperature Coefficient of

At 25°C/-55°C and 25°C/+125°C, 25°C is the reference

. As Spec.
Resistance (T.C.R.) temperature
Short Time Overload +(2.0%+0.050Q) RCWV*2.5 or Max. Overload Voltage whichever is lower for 5
seconds
Insulation Resistance >10G Max. Overload Voltage for 1 minute

Endurance

+(3.0%+0.10Q)

70+2°C, RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
“OFF"

Damp Heat with Load

+(3.0%+0.10Q)

40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs “ON”
and 0.5 hr “OFF”

Dry Heat

+(1.5%+0.10Q)

at +125°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 60 seconds
0805, 1206 sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Leaching

Individual leaching area =5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(1.0%+0.05Q)

-55°C to +125°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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Reel Specifications & Packaging Quantity
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T
@C
& ) H o
oA W H
Unit: mm
Packaging . .
Type Quantity Tape Width | Reel Diameter DA oB oC w T
5K 8mm 7 inch 178.5¢1.5 60"""° 13.0£0.2 9.0£0.5 12.5%0.5
HMROS Paper | 10K 8mm 10 inch 254+1.0 100+0.5 13.0+0.2 9.5+0.5 13.5+0.5
HMRO06
20K 8mm 13 inch 330%1.0 100+0.5 13.0+0.2 9.5+0.5 13.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
1 ¥
— i pany N N Jany Jan pany Pany E v
=l Y ESNY Y % N NP Ly
A | F
. | VW
£ A 4 I
Pap#e»riTape Resistor » P4 >ﬁF’z Po | Direction ofunreeling=
Unit: mm
Type A B w E F Po P, P ®D, T
HMRO05 | 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.85+0.10
HMRO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.85+0.10
BRecommend Land Pattern Unit: mm
______ y 'y Type A B C
/ / HMRO05 1.20 0.70 1.30
/ C HMRO06 2.00 0.90 1.60
% """ y
B

A

\ 4
A
\ 4
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High Voltage Thick Film Chip Resistor - HVC Series

I Construction
< L >
<+—»| D1
. // / 0
S5 ®
| ®
] | ®
|| @00 o
D2
@ |Alumina Substrate @ |Edge Electrode @|Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
.Features ® | Top Electrode ® |External Electrode ®|Secondary Overcoat
—Highly reliable multilayer electrode
construction lDimensions unit: mm
—Higher component and equipment reliability Weight
— Excellent performance at high voltage Type ISIZ: L w T D1 D2 (9)
—Reduced size of final equipment (Inch) (1000pcs)
—MSL: Level 1 HVCO2 | 0402 |[1.000.05|0.50£0.05 [0.35+0.05|0.20£0.10 [0.20+0.10| 0.6
HVCO03 | 0603 |1.60+0.10|0.80+0.100.45+0.10|0.30+0.20 | 0.30+0.20 2.
.Appllcatlons HVCO05 | 0805 |2.00+0.10|1.25+0.100.50+0.10|0.35+0.20 [ 0.40+0.20 4.4
—Inverter
— Outdoor Equipments HVCO06 | 1206 |3.10+0.10|1.55+0.100.55+0.10|0.50+0.25 [ 0.50+0.20 8.9
— Converter
~ High Pulse Equipment HVCOA | 2010 |[5.00+0.10(2.50+0.15|0.55+0.10(0.60+0.25|0.50+0.20( 24.2
HVC12 | 2512 |6.35£0.10|3.10+0.15|0.55+0.10|0.60+0.25(0.50+0.20| 39.4
lPart Numbering
[ HVC | 03 | T 1003
I l l
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
02: 0402 F: +1% T: 7"Taping Reel E: 100 Y: 1/16W 1003: 100KQ
03: 0603 J: £5% F: 200 X: 1/10W 1004: 1MQ
05: 0805 W: 1/8W 1005: 10MQ
06: 1206 V: 1/4W
0A: 2010 u: 1/2wW
12: 2512 T 1W

W Derating Curve

100 ¢

ao b
20k
70 b
G0 b
a0 p
a0 L
20 p
20
10 F

u]

Fower ratiol%)
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B Standard Electrical Specifications

2> Viking

Item| Power . Max. Max. Resistance Range
Rating T:n?er?at:;g e Operating | Overload (P;I\CIII/EC)
Type at 70°C p- 9 Voltage Voltage +1% | +5%

39KQ - 1MQ +100

HVCO02 (0402) 1/16W 100V 200V
1.1MQ - 10MQ | 1.1MQ - 20MQ +200
56KQ - 1MQ +100

HVCO03 (0603) 1/10W 200V 400V
1.1MQ - 10MQ | 1.1MQ - 20MQ +200
100KQ - 1MQ +100

HVCO05 (0805) 1/8W 400V 800V
1.1MQ - 10MQ | 1.1MQ - 20MQ +200

-55 ~ +155°C

100KQ - 1MQ +100

HVCO06 (1206) 1/4W 500V 1000V
1.1MQ - 10MQ | 1.1MQ - 20MQ +200
51KQ - 1MQ +100

HVCOA (2010) 1/2W 2000V 3000V
1.1MQ - 20MQ +200
30KQ - 1MQ +100

HVC12 (2512) 1w 3000V 4000V
1.1MQ - 20MQ +200

Operating Voltage=," (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

M Viking is capable of manufacturing the optional spec based on customer’s requirement.

I Environmental Char

acteristics

Requirement

Item Test Method
+1% +5%
Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
Resistance (T.C.R.) ’ temperature
) RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload +(1.0%+0.05Q) 1(2.0%+0.05Q) lower for 5 seconds

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Endurance

+(2.0%+0.10Q) +(3.0%+0.10Q)

70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5
hr “OFF”

Damp Heat with Load

+(2.0%+0.10Q) +(3.0%+0.10Q)

40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
“ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q) +(1.5%+0.10Q)

at +155°C for 1000 hrs

Bending Strength

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

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q) +(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

HVCO02: 150V for 1 minute
HVCO03: 300V for 1 minute

HVC05/HVC06/HVCOA/HVC12: 500V for 1 minute

Leaching

Individual leaching area =5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(0.5%+0.05Q) +(1.0%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15

~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date
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B Packaging

Reel Specifications & Packaging Quantity Unit: mm
:
Packaging Tape Reel @C
Type Quantity Width | Diameter i CE e W U
HVCO02 Paper |[10K| 8mm | 7inch | 178.5+1.5 | 60""° | 13.0+0.2 | 9.0£0.5|12.5+0.5 0 D H—
HVCO03 5 T 2B
HVCO05 Paper | 5K | 8mm | 7inch | 178.5+1.5 | 60""° | 13.0+0.2 | 9.0£0.5|12.5+0.5 Q D H—t
HVC06
:\ég?/; Embossed | 4K |12mm| 7inch | 178.5+1.5 | 60" | 13.0+0.5 |13.0+0.5(15.5:0.5 oA w ||
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] i ¥ A
— N Jan) A P N M Jah Py E y
<P WAV W S
T
B Y
Y L) LT LT L)
:\ I A,
PapErTape Resistor ’ P4 =|:P2=4 Po | Direction of unreeling#
Unit: mm
Type A B w E F Py P4 P, ®D, T
HVCO02 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.50+0.1,-0( 0.45+0.10
HVCO03 | 1.10+0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0( 0.70+0.10
HVCO05 | 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85+0.10
HVCO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
1/ : e
R AN N S W4 2 2 o\ v
v VoA W VoY 1
S i e
3 3 e (Bl e * . . 3 Y
%
§ 2 v | \_‘,
! v
¢ D41.5+0.25,-0
T Resistor Pi1 [P2| Po | Direction of unreeling
Embossed Tape r T 4
Unit: mm
Type A B w E F Po P4 P, ®D, T
HVCOA | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 [1.50+0.1, -0 1.2"°
HVC12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+£0.05 |1.50+0.1, -0 1.27°
HIRecommend Land Pattern Unit: mm
A
______ % Type A B Cc
c HVC02 0.50 0.45 0.60
HVCO03 0.90 0.60 0.90
// _______ v HVCO05 1.20 0.70 1.30
HVC06 2.00 0.90 1.60
HVCOA 3.80 0.90 2.80
B A HVC12 4.90 1.60 3.50

A
\ 4
A
\ 4
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Pulse Withstanding Chip Resistor—PWR Series

Construction
< L >
<«>| D1
w, l / ®
IS @
| ®
il | ®
[« 00 o
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ®© |Secondary Overcoat
BFeatures lDimensions Unit: mm
—Tolerance from +0.5%~5% Size Weight
—High power rating Typs (Inch) L w T D1 D2 (9)
: ) (1000pcs)
—Excellent pulse withstanding performance
_ Improved working voltage ratings PWR02 | 0402 |1.00£0.05 | 0.50+0.05 | 0.35£0.05 | 0.20+0.10|0.25:0.10| 0.6
—Standard package sizes of 0402~2512 PWRO03 0603 |1.60+0.10| 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 2.0
—AEC-Q200 Compliance PWR05 | 0805 |2.00£0.10|1.250.10|0.50£0.10 | 0.35:0.20 | 0.40:0.20| 4.4
—MSL: Level 1
F()I/IIZITIS;\B 0805 (2.004+0.10( 1.25+0.10| 0.50£0.10| 0.35+0.20 | 0.40+0.20 5.0
B Applications PWR06 | 1206 |3.10+0.10 | 1.5540.10 | 0.55+0.10 | 0.500.25 [ 0.50£0.20 | 8.9
—Metering (Testing/Measurement) e | 1206 |3.10:0.10{ 1.55:0.10 [ 0.5540.10| 0.50£0.25 | 0.5040.20 | 9.5
— Diagnostic Equipment ( )
_ Medical Devices PWR13 | 1210 |3.10£0.10|2.600.15 | 0.55£0.10 | 0.5040.25 | 0.50+0.20|  16.0
—Industrial Controls PWR10 | 2010 |5.00£0.10 | 2.500.15 | 0.55£0.10 [ 0.60+0.25 | 0.50+0.20 | ~ 24.2
—Plasma
_LCD Video Monitors PWR12 2512 [6.35+0.10| 3.104£0.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20 394
P}/;/\;R\/’;Z 2512 [6.354£0.20 | 3.15+0.15| 0.60+0.10 | 0.60+0.25| 0.60+0.20 42.0
lPart Numbering
LPWR | [ 12 Ly T e LA ] |_1001 | | |
I | I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
02: 0402 D: £0.5% T: 7"Taping Reel E: £100 Al 1.5W 1001: 1KQ : Standard Marking
03: 0603 F: £1% V:10"Taping Reel || F: +200 T AW 1004: 1MQ N: No Marking
05: 0805 J: £5% W:13"Taping Reel| | G: +300 Q: 3/4W RORO: 0Q
06: 1206 - No specified 4 : 4350 o ;IivaI
13: 1210 (for Jumper) -: No specified O 1/3W
10: 2010 (for Jumper) || /. 44w
12: 2512 W: 1/8W
X:1/10W
P: 1/5W
S: 2W
K: 1.25W

W Derating Curve

Fower ratiof%)

100 -

=Iu i

0 F
[=]ul 3
a0 F

20 F
20 b

S50 -40 -3 -X0 -0 O 0 20 3 40 =0 &0

TO &0

0 100 110 120 130 140 150 180

Arnhient Temperature (i
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B Standard Electrical Specifications

Item . . Max. Max. Resistance Range
Pover Sang | oerting | operating | overioaa : o
Type . Voltage Voltage +0.5% +1% +5%,
- 10-20Q +300
PWR02 1/5W 55~ +155°C| 50V 100V
(0402) 100Q-1MQ 200-1MQ +100
10Q - 294Q 10 - 2940 +200
PWRO03 1110W 55~ +155°C| 50V 100V
(0603) 10Q - 1MQ +100
10Q - 294Q 1Q - 2940 +200
PWRO5 1/8W .55~ +155°C| 150V 300V |
(0805) 10Q - 20MQ +100
10Q - 20Q 1Q - 20Q +200
PWRO6 1/3W -55 ~ +155°C 200V 400V |
(1206) 10Q - 20MQ +100
10Q - 20Q 10 - 20Q +200
PWR13 172W .55~ +155°C| 200V 400V |
(1210) 10Q - 20MQ +100
10Q - 20Q 1Q - 20Q +200
PWR10 3/4W 55~ +155°C| 400V 800V |
(2010) 10Q - 20MQ +100
10Q - 20Q 10 - 20Q +200
PWR12 1.5W 55~ +155°C| 500V 1000V |
(2512) 10Q - 20MQ +100
lHigh Power & Ultra High Power Rating Electrical Specifications
Item . . Max. Max. :
Resist R
PO ToC ™ | Toroe Ranye| Operating | Overload i EPRRC)
Type p. Rang Voltage Voltage +0.5% % | *5%
10Q - 294Q 1Q - 294Q +200
PWRO3 1/aw 55~ +155°C| 75V 150V
(0603) 1/3W 10Q - 1MQ +100
10Q - 294Q 1Q - 294Q +200
PWRO5 2/5W .55~ +155°C| 150V 300V |
(0805) 10Q - 1MQ +100
10Q - 2940 10 - 294Q +200
PWRO5 12w .55~ +155°C| 400V 600V |
(0805) 10Q - 1MQ +100
10Q - 20Q 10 - 20Q +200
PWRO6 172W .55~ +155°C| 200V 400V |
(1206) 10Q - 1MQ +100
10Q - 20Q 1Q - 20Q +200
PWRO6 *3/4W .55~ +155°C| 500V 1000V |
(1206) 10Q - 1MQ +100
PWR13 3/4W 10Q - 20Q | 1Q -20Q +200
-55 ~ +155°C 200V 400V
(1210) 1w 100Q- 1MQ +100
PWR10 1W 10Q - 20Q | 10 -20Q +200
-55 ~ +155°C 400V 800V
(2010) 1.25W 10Q- 1MQ +100
10Q 10-10Q +350
PWR12 *2W -55 ~ +155°C 500V 1000V |
(2512) 10Q - 200K +100
HJumper(0Q)
Item .
Power Rating Rated Current Overload Current Resistance Oper?atlng Temp.
Type ange
PWRO02 (0402) 1/5W 3A 6A 0Q (=<10mQ)
PWRO03 (0603) 1/3W 5A 10A 0Q (=<8mQ)
PWRO05 (0805) *1/2W 6A 12A 0Q (=<5mQ)
PWRO06 (1206) *3/4W 10A 20A 0Q (=£5mQ) -55 ~ +155°C
PWR13 (1210) W 12A 24A 0Q (=<4mQ)
PWR10 (2010) 1.25W 12A 24A 0Q (=5mQ)
PWR12 (2512) 2W 16A 32A 0Q (=£5mQ)

*: Ultra High Power: double side printed resistor element
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if
the temperature of the resistive element is not exceed 155C.

W Viking is capable of manufacturing the optional spec based on customer’s requirement.
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Requirement

Item Test Method
1+5% and Below ‘ Jumper
Temperature Coefficient of A At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
) s Spec.
Resistance (T.C.R.) temperature
RCWV*2.5 or Max.Overload Voltage whichever is lower
Short Time Overload £(1.0%+0.05Q) As Spec. for 5 seconds
Jumper:2*Imax for 5 seconds
Insulation Resistance >10G Max. Overload Voltage for 1 minute
Endurance +(1.0%+0.05Q) As Spec. 700;_;'2:"0 RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
+ (0:5%+0.050) 40+2°C, 90~95% R.H., RCWV for 1000 hrs with 1.5 h
; +2°C, 90~95% R.H., or rs wi .5 hrs
Damp Heat with Load Ultra High Power * As Spec. “ON” and 0.5 hr “OFF”
1 (1.0%+0.05Q2)
Dry Heat * (0.5%+0.05Q) As Spec. at +155°C for 1000 hrs
. Bending once for 60 seconds
Bending Strength #(1.0%+0.050)  |As Spec. 2010, 2512 sizes: 2mm  Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat + (0.5%+0.05Q) As Spec. 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute
) Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%
Rapid Change of Temperature * (0.5%+0.05Q) As Spec. -55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Packaging T
¢C
Reel Specifications & Packaging Quantity ’J/
&@y U i ®B
BA W] .
1 Unit: mm
Packaging Tape Reel
Type Quantity Width Diameter OA oB i H U
10K |  8mm 7 inch 178.5¢1.5 60""° 13.0£0.2 9.0£0.5 12.520.5
PWR02 Paper | 20K | 8mm 10 inch 254+1.0 100+0.5 13.0£0.2 9.5+0.5 13.520.5
40K | 8mm 13 inch 330£1.0 1000.5 13.0£0.2 9.5+0.5 13.520.5
PWR03 5K 8mm 7 inch 178.5+1.5 6010 13.0+0.2 9.0+0.5 12.540.5
PWROS 1 paper | 10K | 8mm 10 inch 254+1.0 1000.5 13.0£0.2 9.540.5 13.5:0.5
PWRO06
PWR13 20K [ 8mm 13 inch 330+1.0 100+0.5 13.0£0.2 9.5+0.5 13.520.5
PWR10 4K | 12mm 7 inch 178.5¢1.5 60""° 13.0£0.5 13.0£0.5 15.540.5
Embossed
PWR12 8K | 12mm 10 inch 250+1.0 62+0.5 13.0£0.5 12.5+0.5 16.520.5
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B Packaging

Bottom Tape Top Tape

Paper Tape Specifications ¢ Do
¥
1/ SN AN A N A LE
P A 2 T R CA T
A I F
I W
3 ol |
[ ! v
Pa;;lt—-)r Tape * Resistor | P1 > Pl Po W, .
— Unit: mm
Type A B w E F Po P, P, ®D, T

PWRO02 | 0.65+0.10 | 1.15#0.10 | 8.00+0.2 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+£0.05 |1.50+0.1,-0 | 0.45x0.1

PWRO03 | 1.10+0.10 | 1.90£0.10 | 8.00+0.2 | 1.75%0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0 | 0.70+0.1

PWRO05 | 1.60+£0.10 | 2.40+0.20 | 8.00+0.2 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00£0.05 |1.50+0.1,-0| 0.85x0.1

PWRO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.2 | 1.75%0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85%0.1

PWR13 | 2.90+0.10 | 3.50+0.20 | 8.00+0.2 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00£0.05 |1.50+0.1,-0| 0.85x0.1

Embossed Plastic Tape Specifications

Top Tape ¢ Do

§ R I e
Rl B

A
\ ¢ D;1.5+0.25,-0
T Resistor P+ |P2| Py | Direction of unreeling
Embossed Tape ‘ \ > >
Unit: mm
Type A B w E F Po P, P, oD, T

PWR10 | 2.80+0.10 | 5.40+0.20 | 12.0+¢0.3 | 1.75%0.1 | 5.50+0.05 | 4.00+0.10 | 4.00+0.1 | 2.00+0.05 | 1.50+0.1, -0 1.2*°

PWR12 | 3.50+0.10 | 6.70+0.10 | 12.0+¢0.3 | 1.75%0.1 | 5.50+0.05 | 4.00+0.10 | 4.00+0.1 | 2.00+0.05 | 1.50+0.1, -0 1.2*°

BIRecommend Land Pattern Unit: mm
______ % 4 Type A B c
/ / c PWR02 0.50 0.45 0.60
/ PWR03 0.90 0.60 0.90
% """ 4 PWRO05 1.20 0.70 1.30
PWR06 2.00 0.90 1.60
PWR13 2.00 0.90 2.80
. B 1 A R PWR10 3.80 0.90 2.80
ML - PWR12 4.90 1.00 3.40

BPulse withstanding capacity

The limit of acceptance was a shift in resistance of less than 1% from the initial value. The power applied was subject to the restrictions of the
maximum permissible impulse voltage graph shown.

PWR Series Single Pulse

| —402 0503 e (1205 1205 w—1210 2010 2512

1000

3 i N
$ St L]
= 00 —= 1l A
5 o= o
P = Sosin=ccsti
o | — e I'II | - 1T BRRIN
2, = H ! TR
g = == e
L] ‘If L _'FHHI._ !aju"”
T =
1
0.0001 0.001 o0 01 1

Pulse Duration Time(s)
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Surge Withstanding Chip Resistor—SWR Series

2> Viking

Il Construction
< L >
<+—»| D1
w, l / ®
SSNNS @
| ®
T | | ®
|« 000 ©
D2
@ [Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ®© |Secondary Overcoat
BMFeatures HlDimensions Unit: mm
—High power rating si Weight
—Excellent surge withstanding & pulse Type (Inlcz::) L w T D1 D2 (9)
withstanding performance (1000pcs)
—Improved working voltage ratings SWRO02 | 0402 |1.00£0.05 | 0.50£0.05 | 0.35£0.05 | 0.20£0.10 | 0.25:0.10| 0.6
— Standard package sizes of 0402~2512
— AEC-Q200 Compliance SWRO03 | 0603 |1.60£0.10|0.80+0.10 | 0.45£0.10 | 0.30+0.20 [ 0.30£0.20| 2.0
—MSL: Level 1 SWRO05 | 0805 |2.00£0.10 |1.25£0.10 | 0.50£0.10 | 0.35:0.20 | 0.40:0.20 | 4.4
L STvY | 0805 |2.00£0.10{1.2540.10| 0.50£0.10 [ 0.35£0.20| 0.400.20 | 5.0
B Applications (1/2W)
_ Metering (Testing/Measurement) SWRO06 | 1206 |3.10£0.10|1.55+0.10 | 0.55:0.10 | 0.50+0.25 [ 0.50+0.20| 8.9
—Medical Devices S;’)’RSG 1206 |3.1040.10 | 1.55£0.10 | 0.55£0.10 | 0.5040.25 | 0.50+0.20 | 9.5
—Power supply ( )
—Charger SWR13 | 1210 |3.10£0.10 |2.60£0.15 | 0.55£0.10 | 0.50+0.25 | 0.50£0.20 |  16.0
—Inverter
+ + + + +
LoD Video Monitors SWR10 | 2010 |5.00£0.10 |2.50+0.15 | 0.55+0.10 | 0.60+0.25 [ 0.50+0.20 |  24.2
SWR12 | 2512 |6.35:0.10 [3.10+0.15|0.55+0.10 | 0.60+0.25 [ 0.50+0.20 |  39.4
SI(’;’\?/I)Z 2512 |6.35:0.20 | 3.15£0.15 | 0.60£0.10 | 0.60+0.25 | 0.60+0.20 |  42.0
lPart Numbering
lSwr | [ 12 | [ o | [ 1 | [ E | [ A | [100]

I I I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating

02: 0402 J: £5% T: 7’Taping Reel || E: +100 S: 2w 1001: 1KQ : Standard Marking
03: 0603 K: +10% V:10"Taping Reel | | F: £200 A 1.5W 1004: 1MQ N: No Marking
05: 0805 M: +20% W:13"Taping Ree | | G: +300 K: 1.25W 1005: 10MQ
06: 1206 4: +350 T 1w
13: 1210 Q: 3/4W
10: 2010 U: 1/2wW
12: 2512 G: 2/5W
0: 1/3W
V: 1/4W
P: 1/5W
W: 1/8W

100

a0
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a0 f
40
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1
1
|
i
|
1
1
1
|
1
|
1
|
!
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B Standard Electrical Specifications

tem| power Rating Operating Max. Operating | Max. Overlaod Resistance Range TCR
at 70°C Temp. Range Voltage Voltage (PPM/°C)
Type +5% +10% +20%
1Q-20Q +300
SWRO02 (0402) 1/5W -55 ~ +155°C 50V 100V
220 - 1MQ +100
1Q - 270Q +200
SWRO03 (0603) 1/8W -55 ~ +155°C 50V 100V
300Q - 1MQ +100
1Q - 270Q +200
SWRO05 (0805) 1/4W -55 ~ +155°C 150V 300V
300Q - 20MQ +100
1Q-20Q +200
SWRO06 (1206) 1/3W -55 ~ +155°C 200V 400V
22Q - 20MQ +100
1Q-20Q +200
SWR13 (1210) 12W -55 ~ +155°C 200V 400V
22Q - 20MQ +100
1Q-20Q +200
SWR10 (2010) 3/4W -55 ~ +155°C 400V 800V
22Q - 20MQ +100
1Q-20Q +200
SWR12 (2512) 1.5W -55 ~ +155°C 500V 1000V
22Q - 20MQ +100
B High Power Rating Electrical Specifications
tem Power Rating Operating Max. Operating | Max. Overload e R TCR
at 70°C Temp. Range Voltage Voltage (PPM/°C)
Type +5% +10% | *20%
1/4W 1Q - 270Q +200
SWRO03 (0603) 1/3W -55 ~ +155°C 75V 150V
300Q - 1TMQ +100
1Q - 270Q +200
SWRO05 (0805) 2/5W -55 ~ +155°C 150V 300V
300Q - 1MQ +100
1Q - 270Q +200
SWRO05 (0805) *1/12W -55 ~ +155°C 400V 600V
300Q - 1TMQ +100
1Q-20Q +200
SWRO06 (1206) 12w -55 ~ +155°C 200V 400V
220 - 1MQ +100
1Q-20Q +200
SWRO06 (1206) *3/14W -55 ~ +155°C 500V 1000V
220 - 1MQ +100
3/4W 1Q-20Q +200
SWR13 (1210) W -55 ~ +155°C 200V 400V
220 - 1MQ +100
W 1Q-20Q +200
SWR10 (2010) 1.25W -55 ~ +155°C 400V 800V
: 220 - 1MQ +100
1Q-10Q +350
SWR12 (2512) *2W -55 ~ +155°C 500V 1000V
11Q — 200KQ +100

*: Ultra High Power: double side printed resistor element
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if

the temperature of the resistive element is not exceed 155 ° C.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
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B Environmental Characteristics

e2oViking

Item

Requirement

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

As Spec.

At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
temperature

Short Time Overload

+(1.0%+0.05Q)

RCWV*2.5 or Max.Overload Voltage whichever is lower for 5
seconds

Insulation Resistance >10G Max. Overload voltage for 1 minute

Endurance +(3.0%+0.050Q) 7OOJ_IgI2=OC RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
Damp Heat with Load +(3.0%+0.050Q) 22525%h?069F5;A R.H., RCWV for 1000 hrs with 1.5 hrs “ON”
Dry Heat +(3.0%+0.05Q) at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Leaching

Individual leaching area =5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(1.0%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Packaging T
oC
Reel Specifications & Packaging Quantity f
S A 11 o5
BA W } !
Unit: mm
Packaging Tape Reel
Type Quantity Width Diameter PA VE ®C & U
10K | 8mm 7 inch 178.5+1.5 6010 13.0+0.2 9.0+0.5 12.5+0.5
SWR02 Paper |20K| 8mm 10 inch 254.0£1.0 100£0.5 13.0£0.2 9.5+0.5 13.5+0.5
40K | 8mm 13 inch 330.0£1.0 100£0.5 13.0£0.2 9.5+0.5 13.5+0.5
SWRO03 5K 8mm 7 inch 178.5¢1.5 60""° 13.0£0.2 9.0£0.5 12.5+0.5
SWROS | per [ 10K |  8mm 10 inch 254.0+1.0 100£0.5 13.0£0.2 9.5+0.5 13.5£0.5
SWR06
SWR13 20K | 8mm 13 inch 330.0£1.0 100£0.5 13.0£0.2 9.5+0.5 13.5+0.5
SWR10 4K | 12mm 7 inch 178.5¢1.5 60""° 13.0£0.5 13.0£0.5 15.5£0.5
Embossed
SWR12 8K | 12mm 10 inch 250.0£1.0 62+0.5 13.0£0.5 12.5+0.5 16.5+0.5
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B Packaging

Bottom Tape Top Tape
Paper Tape Specifications ¢ Do
L3 A
=/ SN A A A | E
=l N AV BN } WV N WV U c
L M VW
b |
| T v
Pap@% Resistor > P4 ‘FPz y Po R Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
SWRO02 | 0.65+0.10 | 1.15+£0.10 | 8.00+0.2 1.75+£0.1 | 3.50+0.05 | 4.00£0.10 | 2.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.45+0.1
SWRO03 | 1.10£0.10 | 1.90+0.1 8.00+0.2 1.75+£0.1 | 3.50+0.05 | 4.00£0.10 | 4.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.70+0.1
SWRO05 | 1.60+0.10 | 2.40+0.2 | 8.00%0.2 1.75+£0.1 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.85+0.1
SWRO06 | 1.90+0.10 | 3.50+0.2 | 8.00+0.2 1.75+£0.1 | 3.50+0.05 | 4.00+0.10 | 4.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.85+0.1
SWR13 | 2.90+0.10 | 3.50+0.2 | 8.00+0.2 1.75+£0.1 | 3.50+0.05 | 4.00£0.10 | 4.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.85+0.1
Embossed Plastic Tape Specifications Top Tape 4 Dy
" S ¥ 7 W
Van N e » S N w4 | E
/ T SVETY Y NZEE,
ﬁ I H 4:’» F lw
» » o [Bil e » . . '» -
¥
\ $D11.5+0.25,-0
T Resistor Pi |P2| Po Direction of unreeling
Embossed Tape r ! | "
Unit: mm
Type A B W E F Po Py P, ®D, T
SWR10 | 2.80+0.10 | 5.40+0.20 | 12.0+0.3 1.75+0.1 5.5+0.05 | 4.00+£0.10 | 4.00+0.1 | 2.00+0.05 {1.50+0.1, -0 1.2*°
SWR12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.3 1.75+0.1 5.5+0.05 | 4.00+£0.10 | 4.00+0.1 | 2.00+0.05 {1.50+0.1, -0 1.2*°
HIRecommend Land Pattern Unit: mm
______ A Type A B (o3
/ c SWRO02 0.50 0.45 0.60
% ______ SWRO03 0.90 0.60 0.90
\ 4
SWRO05 1.20 0.70 1.30
SWRO06 2.00 0.90 1.60
B A SWR13 2.00 0.90 2.80
L - SWR10 3.80 0.90 2.80
SWR12 4.90 1.00 3.40

BPulse withstanding capacity

The limit of acceptance was a shift in resistance of less than 1% from the initial value. The power applied was subject to the restrictions of the
maximum permissible impulse voltage graph shown.

SWR Series Single Pulse

0503 e (1505

l — A2 1206 w—1210 2010 2512 l

10000

1000

Pulse Power (W)

|
001 01 1

0.001

Pulse Duration Time(s)
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Anti-Sulfurated Thick Film Chip Resistor—AS Series

Construction

CASRCRS)

@ |Alumina Substrate

@ |Edge Electrode

Resistor Layer

@ |Bottom Electrode

® (Barrier Layer

Primary Overcoat

® | Top Electrode

® |External Electrode

Secondary Overcoat

lFeatures lDimensions Unit: mm
—Special construction to prevent sulfuration Size Weight
in a sulfur containing environment Type (Inch) L w T D1 D2 10&8)
—MSL: Level 1 (1000pcs)

ASO01 0201 |[0.60+0.03 [ 0.30+£0.03 | 0.23+£0.03 | 0.15+0.05 | 0.15+0.05 0.2
. . AS02 0402 |[1.00£0.05 [ 0.50+0.05 | 0.35+0.05 | 0.20+0.10 | 0.25+0.10 0.6
B Applications
_ High-end Computer AS03 | 0603 |1.600.10|0.80+0.10 |0.45£0.10 | 0.30£0.20 [ 0.30£0.20 | 2.0
—Industrial Equipment AS05 0805 |[2.00+0.10 | 1.25+0.10 | 0.50+0.10 | 0.35+0.20 | 0.40+0.20 4.4
—Automatic Equipment Controller AS06 | 1206 |3.100.10 [ 1.55£0.10 | 0.55£0.10 | 0.5040.25 | 0.50£0.20 | 8.9
—Medical Equipment
. . . . AS10 1210 |3.10£0.10 | 2.60+0.15| 0.55+0.10 | 0.50+0.25 | 0.50+0.20 16.0
—High-end Multimedia Electronics
— Outdoor Electronic Applications ASOA 2010 |5.00+0.10|2.50£0.15|0.55+0.10 | 0.60+0.25 | 0.50+0.20 24.2
AS12 2512 [6.35+0.10| 3.10+£0.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20 394
lPart Numbering
[ As | [ 03 | [ F ] 1003
I l l
Product Dimensions Resistance Packaging Power Resistance
Type Tolerance Code (PPM/°C) Rating
01: 0201 D: +0.5% T: 7"Taping Reel E: £100 : Standard* RORO: 0Q
02: 0402 F: +1% V:10"Taping Reel F: 200 (See Remark) 0010: 1Q
03: 0603 J: 5% W:13"Taping Reel | | - : No Specified 3:1/12W 1000: 100Q
05: 0805 K: 7"15K/Reel (For Jumper) X 1/10W 1002: 10KQ
06: 1206 W:1/8W 2201: 2.2KQ
10: 1210 V: 1/4W 1003: 100KQ
0A: 2010 O: 1/3W 1004: 1MQ
12: 2512 uU: 1/2w
Q: 3/4W
T: 1W

*Remark: Standard parts don’t need power rating code.

B Derating Curve

Power ratio(%)
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B Electrical Specifications

tem | power Rating | Operating Temp. | Max. Operating | Max. Overload Resistance Range TCR
Type at 70°C Range Voltage Voltage £0.5% 1% | 5% (PPM/°C)
1/20W — 10 - 10MQ +200
AS01 (0201 25V 50V
(0201) Jumper: 1A — [0Q(<50mQ) —
10-9.76Q $200
— - +100
AS02 (0402) 116w 50V 100V 1_0120,\?0 _1'1\/'0(,)“0 200
Jumper: 1A — [0Q(<50mQ) —
10-9.76Q $200
1/10W - 10Q - 1MQ +100
AS03 (0603) 75V 150V 1.02MQ - 10MQ 200
Jumper: 1A — [0Q(<50mQ) —
10 -9.76Q +200
AS05 (0805) /8w 150V 300V 1_0120,\?0' 1 '1\"OQMQ i;gg
Jumper: 2A — [0Q(<50mQ) —
o 10 -9.76Q +200
-55 ~ +155°C
- +
AS06 (1206) 14w 200V 400V 1_0120,\?0 _1'1\/'0(,)“0 ;;88
Jumper: 2A — [0Q(<50mQ) —
10 -9.76Q +200
1/3W 10Q - 1MQ +100
AS10 (1210) 200V 400V 1.02MQ - 10MQ 1200
Jumper: 2.5A — [0Q(<50mQ) —
10 -9.76Q +200
ASDA (2010) siaw 200V 400V 1_0120,\?0' 1 '1\"OQMQ i;gg
Jumper: 3.5A — [0Q(<50mQ) —
10 -9.76Q +200
- +
AS12 (2512) w 250V 500V 1_0120,\?0 _1'1\/'0(,)“0 ;;88
Jumper: 4A — [0Q(<50mQ) —
B High Power Rating Electrical Specifications
ltem . Resistance Range
Power Rating [ Operating Temp. | Max. Operating | Max. Overload TCR
T at 70°C Range Voltage Voltage (PPM/°C)
ype +0.5% *1% +5%
AS01 (0201) 1/12W 25V 50V - 10Q - 1MQ +200
- 10 -9.76Q +200
AS02 (0402) 1/10W 50V 100V
10Q - 1MQ +100
AS03 (0603) 1/4W 75V 150V - ‘ 10-9.760 200
10Q - 1MQ +100
- 10 -9.76Q +200
AS05 (0805 1/3W . 150V 300V ‘
(0805) -55 ~ +155°C 10Q - 1MQ +100
AS06 (1206 1/2W 200V 400V - 102 9.760 =200
(1206) 10Q - 1MQ +100
AS10 (1210) 3/4W 200V 400V _ | 10Q-9.760 200
10Q - 1MQ +100
ASOA (2010 W 200V 400V - 10-9.760 2200
(2010) 10Q - 1MQ +100

Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if
the temperature of the resistive element is not exceed 125 .

W Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BEnvironmental Characteristics

2> Viking

Requirement

Item Test Method
+1% and Below | +5% Jumper

Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the

Resistance (T.C.R.) pec. reference temperature
RCWV*2.5 or Max. Overload Voltage

Short Time Overload +(1.0%+0.05Q) +(2.0%+0.05Q) <50mQ whichever is lower for 5 seconds, 2 seconds
for high power series

Insulation Resistance >10G Max. Overload Voltage for 1 minute

Endurance +(2.0%+0.10Q)  |+(3.0%+0.10Q)  |<100mQ 70:2/C, RCVIV for 1000 hrs with 1.5 hrs “ON

. 40£2°C, 90~95% R.H., RCWYV for 1000 hrs

Damp Heat with Load +(2.0%+0.10Q) +(3.0%+0.10Q) <100mQ with 1.5 hrs “ON” and 0.5 hr “OFF”

Dry Heat +(1.0%+0.05Q) +(1.5%+0.10Q) <50mQ at +155°C for 1000 hrs

Bending Strenath +(1.0%40.050 +(1.0%+0.05Q <50mQ Bending once for 60 seconds

i +(1. . +(1. .
9 g ( ° ) ( ° ) 2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat | £(0.5%+0.05Q) +(1.0%+0.05Q) <50mQ 260+5°C for 10 seconds

Voltage Proof No breakdown or flashover 1'42 times Max. Operating Voltage for 1
minute

. Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%

Rapid Change of Temperature | +(0.5%+0.05Q) +(1.0%+0.05Q) <50mQ -55°C to +155°C, 5 cycles
H2S, 50+2°C, 91~93% R.H., no power

Sulfur Test +(0.5%+0.05Q) +(0.5%+0.05Q) <50mQ rating for 1000 hrs ° pow

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC60115-1, 60068-2-58; JIS-C 5201-1; ASTM-B-809

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Packaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter oL VE ®C . u T
oC
10K 7inch |178.5+1.5| 60""° [13.020.2| 9.0+0.5 | 12.5+0.5 e
AS01 —
ASO2 Paper |20K| 8mm | 10inch | 254+1.0 |100+0.5(13.0+0.2| 9.5+0.5 |13.520.5 ﬁ < D A
40K 13inch | 330+1.0 [100+0.5(13.020.2| 9.5+0.5 | 13.5+0.5 o) o 9B
AS03 5K 7inch |178.5+1.5| 60""° [13.020.2| 9.0+0.5 | 12.5+0.5 Q U ]
AS05 paper |10K| gmm | 10inch | 254+1.0 |100:0.5|13.060.2| 9.5:0.5 [13.5:05| | o =~
AS06 ] oA w_||
AS10 20K 13inch | 330+1.0 [100+0.5(13.0£0.2| 9.5+0.5 | 13.5+0.5 T
ASOA Ermbossed 4K . 7inch [178.5+1.5| 60" [13.0£0.5(13.0£0.5|15.5+0.5
mbossed [— mm
AS12 8K 10inch | 250+1.0 | 62+0.5 13.0£0.5[12.5+0.5|16.5+0.5
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B Packaging

Paper Tape Specifications

Bottom Tape Top Tape
¢ Do
—_— s A
=/ SN AN oo o~ o |EYT
=l N AN Y WV WV N -
K[ T
. - VW
= vl
| A 4
PapTer Tape Resistor | P4 . Pzr Po | Direction of unreeling I
Type A B w E F Po P4 P, ®D, T
ASO1 | 0.38+0.05 | 0.68+0.05 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 [ 1.50+0.1,-0| 0.42+0.20
AS02 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 [ 1.50+0.1,-0| 0.45+0.10
ASO03 | 1.10+£0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |{1.50+0.1,-0| 0.70+0.10
ASO05 | 1.60+£0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |{1.50+0.1,-0| 0.85+0.10
AS06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
AS10 | 2.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape & Da
¥ K
|— < AN AN N AN AN Ey
v N AVESNT N % N5
§ I F [w
O - ¢ - 'l
X =
\ ¢ D11.5+0.25,-0
T Resistor P+ |P2]. Po | Direction of unreeling
Embossed Tape r ! "
Unit: mm
Type A B w E F Py P, P, ®D, T
ASOA | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 |1.50+0.1, -0 1.2"°
AS12 | 3.50+0.10 | 6.70+0.10 | 12.0£0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 |1.50+0.1, -0 1.2*°
BRecommend Land Pattern Unit: mm
Type A B (o3
A
/ ______ % ASO01 0.30 0.25 0.30
C AS02 0.50 0.45 0.60
/% ______ AS03 0.90 0.60 0.90
/ A 4 AS05 1.20 0.70 1.30
AS06 2.00 0.90 1.60
AS10 2.00 0.90 2.80
B A ASOA 3.80 0.90 2.80
- 1 d AS12 4.90 1.60 3.50
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Trimmable Thick F|Im Chlp ReS|stor—RT Series

Construction
L
'\, W
-
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® (Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ® [Secondary Overcoat
lFeatures lDimensions Unit: mm
— Suitable for laser fine tune si Weight
—Small size and light weight Type (h:ﬁ) L w T D1 D2 (9
— Highly reliable multilayer electrode (1000pcs)
construction
i . . RT-02 | 0402 |1.00+0.05|0.50+0.05]0.35+0.05 | 0.20+0.10 [ 0.25+0.10 0.6
— Compatible with all soldering process
—MSL: Level 1 RT-03 | 0603 [1.60+0.10|0.80+0.10|0.45+0.10|0.30+0.20|0.30+0.20| 2.0
. . RT-05 | 0805 [2.00+0.10]1.25+0.10|0.50+0.10 | 0.35+0.20|0.40£0.20 4.3
B Applications
—Tuner RT-06 | 1206 |3.10+0.10]1.55+0.10|0.55+0.10 | 0.50+0.25|0.50+0.20 8.9
—Sensor Control Circuit
RT-10 | 1210 [3.104+0.10|2.60+£0.15|0.55+0.10 | 0.50+0.25| 0.50£0.20 16.0
—Camcorder
—Portable Audio RT-0A | 2010 |5.00£0.10 | 2.50£0.15|0.55+0.10 | 0.60£0.25|0.50£0.20 |  24.0
—Photo Sensor
— Dartahla Maaciirina Entinmant RT-12 | 2512 |6.35+£0.10|3.10+£0.15|0.55+0.10 | 0.60+0.25 [ 0.50+0.20 | 39.4
lPart Numbering
RT- N
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
02: 0402 N: 0~-10% L: Standard 4: 7" Reel 4Kpcs ---1R2:1.2Q
03: 0603 P: 0~-20% 6:7” Reel 10Kpcs ---3K3: 3.3KQ
05: 0805 Q: 0~-30% 7:7°Reel  5Kpcs - ‘13853 1188(}‘20
06: 1206 9: 10" Reel 8Kpcs PR
-“ to fill up 6 spaces
10: 1210 A: 10" Reel 10Kpcs
0A: 2010 B: 10” Reel 20Kpcs
12: 2512 C: 13” Reel 40Kpcs
D: 13” Reel 20Kpcs

W Derating Curve
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B Standard Electrical Specifications

ltem| o \wer Ratin g| Operating Opn:;):i ng Ovngfl);ad Resistance Range(E24) TCR
at 70°C Temp. Range PPM/°C
Type Voltage | Voltage [0~ 10% | o--20% | 0-30% | | )
RT-02 (0402) 1/16W 50V 100V 1Q - 10MQ +200
RT-03 (0603) 1/10W 50V 100V
RT-05 (0805) 1/8W 150V 300V
RT-06 (1206) 1/4W -55 ~ +155°C 200V 400V 10-9.1Q +200
10Q - 1MQ +100
RT-10 (1210) 1/3W 200V 400V 1.1MQ - 10MQ +200
RT-0A (2010) 3/4W 200V 400V
RT-12 (2512) 1w 250V 500V

Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.

B Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

As Spec.

At 25°C/-55°C and 25°C/+125°C, 25°C is the
reference temperature

Short Time Overload

+(1.0%+0.05Q)

RCWV*2.5 or Max. Overload Voltage whichever is
lower for 5 seconds

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Endurance

+(2.0%+0.10Q)

70£2°C, RCWYV for 1000 hrs with 1.5 hrs “ON” and
0.5 hr “OFF”

Damp Heat with Load

+(2.0%+0.10Q)

40£2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5
hrs “ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 60 seconds

2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Leaching

Individual leaching area =5%

Total leaching area =< 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(0.5%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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B Packaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity  (Width| Diameter i CE v W U 6C T
10K | 8mm | 7inch |178.5+1.5| 60*"° [13.0¢0.2| 9.0+0.5 | 12.5+0.5
RT-02 | Paper |20K|8mm| 10inch |254.0+1.0 | 100£0.5 | 13.0:0.2 | 9.5:0.5 |13.5:0.5 ﬁ D i
4+ B
40K | 8mm | 13inch | 330.0+1.0 | 100+0.5 | 13.0+0.2 | 9.5+0.5 | 13.5+0.5 Q < U ] i
RT-03 5K [8mm| 7inch |[178.5£1.5| 60"° |13.0£0.2| 9.0£0.5 | 12.5¢0.5
g'gg Paper |10K|[8mm | 10inch |254.0+1.0 | 100+0.5 | 13.0+0.2 | 9.5+0.5 | 13.5+0.5 oA w
RT-10 20K| 8mm | 13inch | 330.0+1.0 | 100+£0.5 | 13.0£0.2 | 9.5+0.5 | 13.5+0.5
RT-0A 4K |12mm| 7inch |178.5¢1.5| 60""° [13.0£0.5| 13.0£0.5 | 15.5:0.5
Embossed
RT-12 8K [12mm| 10inch |250.0£1.0 | 62+0.5 | 13.020.5 | 12.5¢0.5 | 16.5¢0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
1 L3
-] NN NN A+ | E
v Y AT T T T Y .
AT
L - VW
= -
et
T ; P P P Direction of li
Paper Tape Resistor r 1 5“ 2 0 irection O unreelng= Unit: mm
Type A B w E F P, P, P, ®D, T
RT-02 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.45+0.10
RT-03 | 1.10+0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.70+0.10
RT-05 | 1.60+0.10 | 2.40+0.20 | 8.00£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85:0.10
RT-06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85+0.10
RT-10 | 2.90+0.10 | 3.50+0.20 | 8.00£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85:0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Dn
13 A
1/ S oA R & 4~ o+~ 4 |E
v Y AV Y =
§ ' v F lw
PR vy H @ — . R J
X
\ (3 B
\ ¢ D11.5+0.25.-0
T Resistor P+ | P3|, Po | Direction of unreeling
Embossed Tape r "
Unit: mm
Type A B w E F P, P, P, ®D, T
RT-0A | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+0.1, -0 1.2*°
RT-12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+0.1, -0 1.2
Il Recommend Land Pattern Unit: mm
Type A B C
r,x’ A
------ RT-02 0.50 0.45 0.60
/ (03 RT-03 0.90 0.60 0.90
//% ______ RT-05 1.20 0.70 1.30
\ 4
RT-06 2.00 0.90 1.60
RT-10 2.00 0.90 2.80
B A RT-0A 3.80 0.90 2.80
- 1 g RT-12 4.90 1.60 3.50
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Thick Film Chip Resistor(Wide Terminal) —CRW Series

Il Construction
| W
/
2 =
%
< (/LS S
6
T
D 8
< 7
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer

@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
.Featu res ® |Top Electrode ® |External Electrode ©® [Secondary Overcoat
—Highly reliable multilayer electrode construction
— Compatible with all soldering process
—MSL: Level 1
lDimensions Unit: mm
B Applications Type (Isn':ﬁ) w T D1 D2
— Telecommunication Equipments CRWO8 03040 15
—Radio and Tape Recorders, TV Tuners 0508 [1.25+0.10| 2.00£0.10 | 0.55+0.10 0.30+0.15
—Digital Cameras, Watches, Pocket Calculators CRWO08(Jumper) 0.20£0.15
— Computers, Instruments CRW62
. . 0612 | 1.55+0.10| 3.00+0.15 | 0.55£0.10 | 0.25+0.15 | 0.40+0.15
—Medical Equipment CRW62(Jumper)
CRW20 0.35+0.20
1020 |2.45+0.15| 5.00+0.10 | 0.60+0.15 0.70+0.20
CRW20(Jumper) 0.45+0.20
CRW25 0.40+£0.20 | 1.10+0.20
1225 |3.20+0.20| 6.40+0.15 | 0.65+0.15
CRW25(Jumper) 0.50+0.20 | 0.70+0.20
lPart Numbering
| CTW | | 2|5 | | IF |
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
08: 0508 D: +0.5% L:Standard & High 4:7"Reel 4Kpcs - - - 20R: 20Q
62: 0612 F:+1% Precision 7: 7" Reel 5Kpcs ---1R2:1.20
20: 1020 J: £5% P: High Power ----0R: 0Q
25: 1225 “~“to fill up 6 spaces

M Derating Curve
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) e Viking

B Standard Electrical Specifications

. Operating Max. Max. Resi R
e Roatmg Temp. Operating Overload esistance Range TCIE
e Range Voltage Voltage [FALAS)
Type 9 9 9 $0.5% | 1% | 5%
10~9.76Q +150
CRWO08 (0508) 0.75W -55 ~ +155°C 200V 400V
10Q~1MQ +100
CRW®62 (0612) i\ -55 ~ +155°C 200V 400V 10~1MQ +100
10~9.76Q +150
CRW20 (1020) 1.5W -55 ~ +155°C 200V 400V
10Q~1MQ +100
10~29.4Q +200
CRW25 (1225) 2W -55 ~ +155°C 200V 400V
30Q~1MQ +100
lHigh Power Electrical Specifications
. Operating Max. Max. Resist R
Power Roatlng Temp. Operating Overload esislance Range TCRO
at 70°C R Volt Volt (PPM/°C)
Type ange CLERLS GRS +0.5% *1% | *5%
10~9.76Q +150
i
CRWO08 (0508) -55 ~ +155°C 200V 400V 10Q~1MQ +100
Jumper:5A - | oa(<1oma) -
1.5W 10~1MQ +100
CRW62 (0612) -55 ~ +155°C 200V 400V
Jumper:6A - | on(<10mo) -
oW 10~9.76Q +150
CRW20 (1020) -55 ~ +155°C 200V 400V 10Q~1MQ +100
Jumper:10A - | on(<10mo) -
AW 10~29.4Q +200
CRW25 (1225) -55 ~ +155°C 200V 400V 30Q~1MQ +100
Jumper:12A - | on(<10ma) -
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
BEnvironmental Characteristics
Item Requirement Test Method

Temperature Coefficient of
Resistance (T.C.R.)

As Spec.

At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
temperature

Short Time Overload

+(1.0%+0.05Q)

RCWV*2.5 or Max. Overload Voltage whichever is lower
for 5 seconds

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Endurance

+(1.0%+0.10Q)

70°C+2°C,RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5
hr “OFF”

Damp Heat with Load

+(1.0%+0.10Q)

40+2°C,90~95% R.H.,RCWYV for 1000hrs with 1.5 hrs
“ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 60 seconds with 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds
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Item

Requirement

Test Method

Resistance to Soldering Heat

+(0.5%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Leaching

Individual leaching area =5%
Total leaching area < 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(0.5%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

* Not include 0Q Jumper

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from

production date

M Packaging ]
I . . . ?C
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel ﬁ B |
Type Quantity Width |Diameter| ®A o8B ec w T K f
v 0
CRWO08 Paper [5K| 8mm | 7inch [178.5¢1.5( 60""° [13.0£0.2] 9.0£0.5 |[12.5:0.5 Q U i
CRW62 T T T R
CRW20
GRo5 | EMbossed| 4K | 12mm | 7inch [178.5+1.5 607" |13.040.5(13.0£0.5|15.550.5 oA w ol
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
¥ A
o A N NN NN N N
= v WW /WH\J-‘/ i N \V \JV \V .
L. 1w
A LT LD L
] v
H\
T i P P P irecti i
Paper Tape Resistor > 1 e 2=‘ 0 Direction of unreeling
Unit: mm
Type A B w E F Py P, P, oD, T
CRWO08 | 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+£0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 [1.50+0.1,-0| 0.85+0.10
CRW62 | 1.90£0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 [1.50+0.1,-0| 0.85+0.10
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lPackaging
Embossed Plastic Tape Specifications
Top Tape ¢ Do
¥
S A A |E
/ NS TN TP
ﬁ l F lw
PR H e — L ]

& D+1.5+0.25.-0

T \ .
Resistor

Embossed Tape

P2| Po | Direction of unreeling

Unit: mm
Type A B w E F Po P4 P, ®D, T

CRW20 | 2.80+0.15 | 5.40+0.20 | 12.0+0.10 | 1.75+0.10 | 5.50+0.05 | 4.00+£0.05 | 4.00+£0.10 | 2.00£0.05 | 1.55+0.10 | 1.00+0.20

CRW25| 3.50+£0.10 | 6.70+0.10 | 12.0+0.10 | 1.75+0.10 | 5.50+0.05 | 4.00+£0.05 | 4.00+£0.10 | 2.00£0.05 | 1.55+0.10 | 1.00+0.20

HIRecommend Land Pattern

Unit: mm

A

Type A B (o3
CRWO08 0.55 0.90 2.00
CRW62 0.70 0.80 3.20

/ CRW20 1.00 1.20 5.00
/ _____ CRW25 1.00 2.00 7.00

N\

A
v
A
\4
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Thin Film Current Sensing Chip Resistor—TCS Series

Il Construction

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
.Features @ |Bottom Electrode ® |Barrier Layer Overcoat
— Thin film process ® |Top Electrode ® |External Electrode © |Marking
—High power rating up to 3 Watts in 2512 size
—Tight tolerance down to +0.5% .D'mens'ons )

— Extremely low TCR down to +50 PPM/°C ! ! Unit: mm
_ . . Weight
RfeS|stan‘ce va|u<.es from 50m to 1ohm Type (|snlcz;ﬁ) L W T DA D2 @)

- H‘|gh. purlty alumina substrate for high power (1000pcs)
dissipation TCS02 | 0402 | 1.00£0.05 | 0.500.05 | 0.320.10 | 0.25£0.10 | 0.20£0.10 | 0.56

—MSL: Level 1

TCSO03 | 0603 | 1.60+£0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 3.1

.Applications TCSO05 | 0805 |2.00£0.15| 1.25+0.15| 0.55+0.10 | 0.30+0.20 | 0.40+0.25 5.6
— Power Management Applications TCS06 | 1206 |3.05+0.15| 1.55+0.15|0.55+0.10 | 0.50+0.30 | 0.40+0.25 12.3
— Switching Power Supply TCS10 | 2010 | 5.00£0.20 | 2.45+0.15| 0.60+0.15 | 0.60+0.30 | 0.50+0.25 26.7
—Over Current Protection in Audio Applications TCS12 | 2512 | 6.35:0.20 | 3.15+0.15 | 0.60£0.10 | 0.60£0.30 | 0.5520.25 | 49.6
—Voltage Regulation Module (VRM) TCS12

—DC-DC Converter, Battery Pack, Charger, Adaptor (BW) 2512 | 6.35+0.20 | 3.15+0.15 | 0.75+0.10 | 0.60+0.30 | 0.55+0.25 [ 49.6

— Automotive Engine Control
— Disk Driver
—Portable Devices (PDA, Cell Phone)

lPart Numbering

\Tﬁ8||1|2\\FIIIITI\IEI\I\ \ROISO\ ;I

Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating

02: 0402 D: +0.5% T: Taping Reel D: +50 : Standard* R050: 0.05Q : Standard
03: 0603 F: 1% B: Bulk E: +100 (See Remark) R100: 0.1Q N: No Marking
05: 0805 F: £200 R: 3w 1R00: 1Q
06: 1206
10: 2010
12: 2512

*Remark: Standard parts don’t need for power rating code.

W Derating Curve

100

Power ratio(%)
(R S T
e o o o

k=]

55 -25 5 35 65 95 125 155 185
Ambient Temperature(*C)
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B Standard Electrical Specifications

2o Viking

Item i
Power Rating Operating Reswta(arr:g)Range TCR
at 70°C Temp. Range (PPM/°C)
Type +0.5% | 1%
TCS02 (0402) 1/16W -55~+155°C 500 - 1000 f;go
TCS03 (0603) 110w 200300 2190
-55~+185°C 200 - 300 100
TCSO05 (0805) 1/8W 301 - 1000 150
— 50 - 100 +200
TCSO06 (1206) 1/4W -55~+155°C 101 - 300 +100
301 - 1000 150
50 - 100 +200
TCS10 (2010) 3/4W -55~+155°C 101 - 300 +100
301 - 1000 +50
50 - 100 +200
TCS12 (2512) 1w -55~+155°C 101 - 300 +100
301 - 1000 150
B High Power Rating Electrical Specifications
Item| Power Rating Operating Reswta(lrr:lcg)Range TCR
Type at 70°C Temp. Range (PPM/°C)
+0.5% [ #1%
TCS12 (2512) 3W -55~+155°C 100 - 1000 +100
Operating Voltage=y (P*R)
Overload Voltage=2.5*/ (P*R)
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Resistance

(TCR) As Spec. +25/-55/+25/+125/+25°C

Short Time Overload +1% E)?\é\/;gfo?] (;)Sr Max.Overload Voltage whichever is lower
Insulation Resistance >1000MQ Apply 100V for 1 minute

Endurance +1% E?ig;:(f: RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5
Damp Heat with Load +0.5% 48,1:12°§1d93~592:/QORFI|-:| RCWYV for 1000 hrs with 1.5 hrs
Bending Strength As Spec. Bending amplitude 3mm for 60 seconds

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat +0.5% 260+5°C for 10 seconds

Dielectric Withstand Voltage By Type Apply Max. Overload Voltage for | minute

Thermal Shock +0.5% -55°C ~150°C, 100 cycles

Low Temperature Operation +0.5% 1 hour, -65°C followed by 45 minutes of RCWV

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: MIL-STD-202, JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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B Packaging

Packaging Quantity & Reel Specifications

Unit: mm
Embossed a0 T
Paper Plastic
Type DA B (o]0 w T Tape (EA)| Tape
(EA) ﬁ B i
TCS02 |178.0+1.0/60.0+1.0|13.5+£0.7| 95+1.0 | 11.5+£1.0 | 10,000 - I<;A S 6B
o
TCS03 |178.0+1.0/60.0+1.0|135+0.7 | 95+1.0 | 11.5£1.0 5,000 - Q \\JL// [7 I
TCS05 |178.0+1.0/60.0+1.0|135+0.7 | 95+1.0 | 11.5£1.0 5,000 -
TCS06 |178.0+1.0/60.0+1.0|135+0.7| 95+1.0 | 11.5£1.0 5,000 - L
TCS10 |178.0+1.0|60.0+1.0| 13.5+0.7 | 13.5+1.0| 155+1.0 - 4,000 BA W
TCS12 |178.0+1.0/60.0+1.0| 13.5+0.7 | 13.5+1.0 | 1565+1.0 - 4,000
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
1 ¥
=/ SN AN A N A N | E]
- V4 N - N N N N
AT F
1. W,
£ vy
<
- ) N )
Paper Tape * Resistor » P4 sz“ Po | Direction of unreeling
Unit: mm
Type A B w E F Py P4 P, ®D, T
TCS02 0.70+0.05 | 1.16+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+0.05 | 0.40+0.03
TCS03 1.10£0.05 | 1.90+£0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
TCS05 1.60£0.05 | 2.37+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+£0.05 | 1.55+0.05 | 0.75+0.05
TCS06 2.00£0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
Embossed Plastic Tape Specifications
Top Tape
A
( K Pany AN A | E
K 7 N2 P i
S {F F lw
@ L J L ]  J
s b
\ ¢ D11.4Min.
T Resistor L Pi P2l Po Direction of unreeling
Embossed Tape ! ! ) i g
Unit: mm
Type A B w E F Po P4 P, ®D, T
TCS10 2.85+0.10 | 5.45+0.10 | 12.0£0.10 | 1.75+£0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
TCS12 3.40+0.10 | 6.65+0.10 | 12.0£0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+£0.05 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00£0.20
Il Recommend Land Pattern Unit: mm
______ % A Type A B (o3
TCS02 0.50 0.50 0.60+0.20
/ C TCS03 0.80 1.00 0.90£0.20
% ______ \ 4 TCS05 1.00 1.00 1.35+0.20
TCS06 2.00 1.15 1.70£0.20
TCS10 3.60 1.40 2.50+0.20
B A
< »le > TCS12 4.90 1.60 3.10£0.20
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Current Sensing Chip Resistor—CS Series
Il Construction
®
A @
®
®
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ©|Secondary Overcoat
BFeatures lDimensions Unit: mm
— 3 Watts power rating in 1 Watt size, 1225 Weight
package Type Size L w T D1 D2 (9)
o (1000pcs)
—Low TCR of £100 PPM/°C
. CS01 0201 0.60+0.03 [ 0.30+£0.03 | 0.23+0.05 | 0.12+0.05 | 0.15+0.05 0.2
—Resistance values from 1m to 1 ohm
—High purity alumina substrate for high power CS02 0402 1.00+0.05]0.50+0.05 | 0.32+0.10| 0.25+0.10 | 0.25+0.10 0.7
dissipation Cs03 0603  |1.60+0.10|0.80+0.10 | 0.45£0.10 | 0.30£0.20 | 0.30£0.20| 2.0
—Long side terminations with higher power
rating CS05 0805 2.004+0.10]1.2540.10 | 0.554+0.10 | 0.30+£0.20 | 0.40+0.25 5.3
—RoHS Compliance CS06 1206 3.104£0.10] 1.554£0.10 | 0.55+0.10 | 0.50+£0.30 | 0.40+0.25 8.8
—MSL: Level 1 CS06 1206
(1W) (102 - 1000mQ) 3.15£0.10 [ 1.60+0.15 [ 0.65+0.10 | 0.80+0.20 | 0.80+0.20 12.2
. . CS13 1210 3.104£0.10]2.604£0.15| 0.55+0.10 | 0.50+£0.30 | 0.50+0.25 15.5
B Applications
N CS10 2010 5.004+0.10]2.504+0.15| 0.60+0.15] 0.60+£0.30 | 0.50+0.25 27.0
—Power Management Applications
— Switching Power Supply CSs12 2512 6.35+0.10 [ 3.10+0.15 | 0.60+0.10 [ 0.60+0.30 | 0.55+0.25 43.1
—Over Current Protection in Audio Applications | CS12 2512 16 3540.20 3.15£0.15| 0.74£0.10 | 0.60£0.30 | 0.55:0.25|  53.1
. (2W) (10 - 99mQ)
—Voltage Regulation Module (VRM) Cs12 512
—DC-DC Converter, Battery Pack, Charger, @W) | (100-1000ma) 6.35+0.20 | 3.15+0.15 [ 0.74£0.10 | 0.60£0.30 | 2.10£0.10|  53.1
g,dipg,r CS25 1225  [3.20£0.15|6.45£0.15|0.900.15 | 0.60£0.30 [ 0.80£0.25| 64.9
— Disk Driver
CSs37 3720 2.0040.20 [ 3.75+0.20 [ 0.60+0.10 | 0.40+0.20 | 0.40+0.20| 20.0
CS75 7520 2.004+0.20| 7.504+0.30 | 0.60+0.10 | 0.40+£0.20 | 0.40+0.20 35.7
CS62 0612 1.55+0.10 [ 3.10+0.15 | 0.55+0.10 | 0.30+0.15 [ 0.45+0.15 10.2
Cs12 2512
(2w) 100mQ 6.35+0.20 | 3.15+0.15 [ 0.74+£0.10 [ 0.60£0.30 | 0.55+0.25| 53.1
(£100ppm/C) (100mQ)
lPart Numbering
L cs | [0 | T L6 1 [u] [ R100 | | |
| | I l l l l l
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
01: 0201 F: +1% T: Taping Reel E: £100 : Standard* R010: 0.01Q : Standard
02: 0402 G: 2% V:10"Taping Reel F: 200 (See Remark) R100: 0.1Q N: No Marking
03: 0603 J: 5% W:13"Taping Reel | | G: £300 Al 1.5W 1R00: 1Q
05: 0805 H: 400 Q: 3/4W
06: 1206 J: 600 S: 2w
13: 1210 K: £150 T.1W
10: 2010 R: £1000 u: 172w
12: 2512 V: 1/4W
25: 1225 P:1/5W
37:3720 W: 1/8W
75: 7520
62: 0612

*Remark: Standard parts don’t need power rating code.
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B Standard Electrical Specifications

Resistance Range

Leq Power Rating |Operating Temp.| Max. Operating (mQ) TCR
Tvoe at 70°C Range Current (PPM/°C)
e *1% *29%, +5%
100 - 147 +1000
CS01 (0201) 1/20W 0.70A 150 - 500 +600
510 - 1000 +300
50 - 100 +400
CS02 (0402) 1116W 1.11A 102 - 500 +300
510 - 1000 +200
20-50 +600
CS03 (0603) 1/110W 2.23A 15012'_130000 fggg
301 - 1000 +200
20-50 +600
CS05 (0805) 1/8W 2.50A A o
200 - 1000 +200
CS06 (1206) 1/4W 5.00A
CS13 (1210) 1/2W 7.07A ;(1) i gg fggg
-55 ~ +155°C 51-91 +£300
CS10 (2010) 3/4W 8.66A 100~ 1000 200
CS12 (2512) 1W 10.0A
3-5 +300
CS25 (1225) 3w 31.6A e 2
33 - 8000 +100
CS37 (3720) W 10.0A 2100_'510% ﬁ’gg
- 1-4 +300
CS75 (7520) 2W 44.7A 5-10 +200
11 - 350 +150
10 - 27 +600
CS62 (0612) 1w 10.0A . £500
500 - 1000 +100
B High Power & Ultra High Power Rating Electrical Specifications
Resistance Range
Item| Power Rating |Operating Temp.| Max. Operating (mQ) TCR
Type at 70°C Range Current +1% | +29, | +59, (PPM/°C)
- (] - (] - 0
CS02 (0402) 1/8W 1.56A
. 51 -100 +400
CS03 (0603) xngv -55 ~ +155°C 1.98A 102 - 500 +300
AW 510 - 1000 +200
CS05 (0805) 112w 2.21A
CS06 (1206) 1/2W 7.07A
CS13 (1210) 3/4W 8.66A 10 - 20 +600
21-50 +400
CS10 (2010) W 55 ~ +155°C 10.0A 101 4300
CS12 (2512) 1.5W 12.2A 100 - 1000 200
CS12 (2512) 2W 14.1A
CS06 (1206) W 55 ~ +155°C 3.13A 102 - 1000 +100

*: Ultra High Power

CS06 1W: double side printed resistor element without marking
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BLow TCR Electrical Specifications

2> Viking

Item| Power Rating |Operating Temp.| Max. Operating Reswta(a::;:)Range TCR
Type at 70°C Range Current (PPM/°C)
1% | #2% | #5%
CSO05 (0805) 1/8W 1.11A 100 - 1000 +100
CS06 (1206) 1/4W 1.58A 100 - 1000 +100
CS13 (1210) 112W 2.58A 75-1000 +100
CS10 (2010) 3/4W 3.87A 50 - 1000 +100
-55 ~ +155°C

CS12 (2512) 1w 7.07A 20 - 1000 +100
CS12 (2512) 2W 6.32A 50 - 1000 +100
CS37 (3720) 1w 3.16A 100 - 500 +100
CS75 (7520) 2w 6.32A 50 - 350 +100

*: Ultra High Power

Operating Voltage=, (P*R) ; Overload Voltage=2.5*,/ (P*R) ; Operating Current=,/ (P/R)

B Viking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Short Time Overload

+(1.0%+0.05Q)

For High power rating

Item Requirement Test Method
Temperature Coefficient of Resistance At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
As Spec.
(T.C.R) temperature
1(0.5%+0.05Q) RCWV*2.5 or Max.Overload Voltage whichever is lower for

5 seconds
CS06 1W: 5*rated power for 5 seconds

Insulation Resistance =10G

Max. Overload Voltage for 1 minute

Endurance +(1.0%+0.05Q)

70+2°C, RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
“OFF”

+(0.5%+0.05Q)

Damp Heat with Load

CS06 1W: £(1.0%+0.05Q)

40+2°C, 90~95% R.H., RCWV for 1000 hrs with 1.5 hrs
“ON” and 0.5 hr “OFF”

+(0.5%+0.05Q)

Dry Heat

CS06 1W: £(1.0%+0.05Q)

at +155°C for 1000 hrs

Bending Strength +(1.0%+0.05Q)

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

+(0.5%+0.05Q)

Resistance to Soldering Heat

CS06 1W: £(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute
CS01:50V; CS02:100V; CS03:150V; CS05:300V
CS06/13/10/25/37/75/62:400V; CS12:500V

Leaching

Individual leaching area =5%
Total leaching area =10%

260+5°C for 30 seconds

+(0.5%+0.05Q)

Rapid Change of Temperature

CS06 1W: £(1.0%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date
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HIRecommend Land Pattern B Derating Curve
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Ambient Temperature("C)
Pad Layout (Except For CS12: Ultra High Power Rating Series) Pad Layout (For CS12: Ultra High Power Rating Series) Unit: mm

Type A B c Type Re;:g:"e A B c
Cs01 0.25 030 | 04002 Cs12 10 - 99mQ 4.90 160 | 3.20£0.2
Cs02 0.50 050 | 06002 Cs12 100 - 1000mQ | 1.00 355 | 3.20%02
Cs03 0.80 100 | 0.90:02 ( J_rmcoﬁgrzn roy|  100mo 4.90 160 | 3.20:02
Cs05 1.00 100 | 1.35202
CS06 2.00 115 | 1.70202
CS06 (1W)|  0.90 170 | 1.70202
Ccs13 2.00 115 | 2.50%02
Cs10 3.60 140 | 2.50:02
Cs12 4.90 160 | 320202
Cs25 1.20 200 | 7.00£0.2
Cs37 1.00 180 | 3.90202
Ccs75 1.00 180 | 7.60202
Cs62 0.60 100 | 320202
WPackaging C :
Packaging Quantity & Reel Specifications
A0 |-
N
A W 1 ! Unit: mm
Type Reel Diameter DA oB oC w T Pap(tIaErA'l)'ape Pﬁ:‘s?i‘c):s'l?::e
(EA)
7 inch 178010 | 60.0+10 | 13507 | 950.1 11.5+1.0 10,000 -
828; 10inch | 254010 | 100005 | 13.0:02 | 95+05 | 135405 20,000 ;
13inch | 330.0£1.0 | 100.0t0.5 | 13002 | 95:05 | 135+05 40,000 -
Cs03 7 inch 178010 | 60.0+10 | 13507 | 9501 1510 5,000 -
< 10inch | 254.0£10 | 100.0£05 | 130+02 | 95:05 | 135:05 10,000 -
Cs13 13inch | 330.0£1.0 | 100.0£05 | 130+02 | 95:05 | 135:05 20,000 -
- 7 inch 178010 | 60.0+10 | 13507 | 135:10 | 15510 - 4,000
Cs12 10 inch 250.0+1.0 | 62.0£05 13.0+05 12505 16.5+ 0.5 - 8,000
CS12(2W) | 7inch 178010 | 60.0+10 | 13507 | 135£10 | 15510 - 2,000
Cs25 7 inch 178010 | 60.0+10 | 13507 | 135£10 | 15510 - 2,000
Cs37 7 inch 178010 | 60.0+10 | 13507 | 135£10 | 15510 - 2,000
Ccs75 7 inch 178010 | 60.0+10 | 13507 | 175£10 | 19510 - 2,000
Cs62 7 inch 178010 | 600+10 | 13507 | 9501 15£10 5,000 -
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lPackaging
Bottom Tape Top Tape
Paper Tape Specifications - ¢ Do
— NN N NN NP Ey
=l NV /\V’fﬂﬂ\ﬁ | Y 4 g W F‘
1 W
& oy ,
Pz:i:-Tape Resistor » P4 TPZ Po ,| Direction of unreeling N
— Unit: mm
Type A B w E F Py P4 P, ®D, T
CSo01 0.38+0.05 | 0.68+0.05 | 8.00+0.20 | 1.75x0.10 | 3.50+0.05 | 4.00+0.10 | 2.00£0.05 | 2.00£0.05 [1.50+0.1,-0| 0.42+0.20
CS02 0.65+0.10 | 1.15%0.10 | 8.00£0.20 | 1.75x0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+£0.05 | 2.00£0.05 [1.50+0.1,-0| 0.45+0.10
CS03 1.10£0.10 | 1.90+0.10 | 8.00+£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.70+0.10
CS05 1.60£0.10 | 2.40£0.20 | 8.00+0.20 | 1.75£0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
CS06 1.90£0.10 | 3.50+0.20 | 8.00+£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
CS13 2.900.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+£0.05 [1.50+0.1,-0| 0.85+0.10
CS62 1.90£0.10 | 3.50£0.20 | 8.00£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
Embossed Plastic Tape Specifications Top Tape ¢ Do
I A A A |EY
S Db O P14
Kﬁ h | m ﬂ F Flw
Bl e L . . o
T \ o : ¢ D11.4Min.
Resistor ; P4 =:P2“ Po | Direction of unreeling R
Embossed Tape ! "
Unit: mm
Type A B w E F P P4 P; @D, T
CS10 2.80+0.10 | 5.40£0.20 | 12.0£0.10 | 1.75+0.10 | 5.50£0.05 | 4.00+0.05 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
CS12 3.50+0.10 | 6.70+£0.10 | 12.0£0.10 | 1.75+0.10 | 5.50+0.05 | 4.00+0.05 | 4.00+£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
CS12 (2w)| 3.38+0.10 | 6.68+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.10 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 1.45+0.20
CS25 3.38+0.10 | 6.68+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.10 | 4.00+0.10 | 4.00+£0.10 | 2.00+0.05 | 1.55+0.05 | 1.45+0.20
CcSs37 2.50+0.20 | 4.45£0.20 | 12.0£0.30 | 1.75+0.10 | 5.50+0.05 | 4.00 £0.05 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.20+0.20
CS75 2.50+0.20 | 8.30+0.20 | 16.0+0.30 | 1.75+0.10 | 7.80+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.20+0.20
EMarking
No Marking for 0201/0402/1206(1W)
1%. 5% for 0805/1206/1210/2010/2512/1225/3720/7520/0612 : 4 digits marking
Example:
Resistance 47mQ 75mQ 15mQ 750mQ 820mQ
Marking R047 R075 R015 R750 R820

Marking for 0603

E24 Series (<100mQ): 3 digits marking with under-line

E24 Series (=100mQ): 3 digits marking for E24 or R value suffix is zero in E96: R10=100m ) ; R28=280m )

E96 Series (=100mQ): 3 digits marking with under-line in E96 (non-including E24 series)

R10

243

IR T

AR Y

3 digits marking for E96: 243=243mQ; 511=511mQ

3 digits marking for E24 or R value suffix is zero in E96: R10=100mQ; R28=280mQ

Example:
Resistance 1.000Q 0.100Q 0.010Q 0.102Q 0.024Q
Marking 1RO R10 RO1 102 024
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Current Sensing Chip Resistor—CSN Series

Il Construction

. ®
®
¥ ®
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode
lFeatures lDimensions Unit: mm
— Resistance values from 10m to 1ohm . si . W T o1 o2 W‘(eis)lht
_ ype ize 9
L?w TCB . ‘ (1000pcs)
*';'I'g:lp‘;“tl”otz alumina substrate for high power CSNO5| 0805  |2.00£0.10[1.25:0.10]0.55£0.10 | 0.30£0.20 [0.40:0.25| 4.6
— RoHS Compliance CSNO6| 1206  [3.10£0.10{1.55£0.10 |0.55£0.10 | 0.50£0.30 | 0.40£0.25| 8.7
—MSL: Level 1 CSN13 1210 3.10+0.10|2.60+0.15 0.55+0.10 [ 0.50+£0.30 | 0.50+0.25 16.0
CSN10 2010 5.00+0.10]2.50+0.15 0.60+0.15 [ 0.60+£0.30 | 0.50+0.25 23.7
M Applications CSN12| 2512 |6.35£0.10|3.10£0.15|0.60+0.10 | 0.60+0.30 [ 0.55+0.25| 40.0
—Power Management Applications CSN121 5545 16.35:0.10(3.10£0.15 | 0.740.10 | 0.60+0.30 | 2.10+0.10| 53.6
— Switching Power Supply (2W)
— Over Current Protection in Audio Applications ng)z (2024551 20) 6.45:0.10 | 3.25:0.15| 0.85£0.10 | 0.60£0.30 | 0.60£0.30 |  65.3
. -4om
—\Voltage Regulation Module (VRM) " LowTCR
—DC-DC Converter, Battery Pack, Charger,
Adaptor
—Disk Driver
lPart Numbering
| CSN | [ 06 | [ F | LT L F | Y R100
I I | I I I
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
05: 0805 F: 1% T: Taping Reel D: £50 A: 1.5W R051: 0.051Q
06: 1206 G: 2% W: 75 T 1W R100: 0.1Q
13: 1210 J: 5% E: £100 S: 2W 1R00: 1Q
10: 2010 F: +200 Q: 3/4W
12: 2512 G: £300 U: 1/2W
H: £400 V: 1/4W
J: 600 W: 1/8W

W Derating Curve

100

80
B0
70
g0
50
40 F
30 F
20 F
10 F

Power ratio(%)
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RoHS

' COMPLIANT

B Standard Electrical Specifications

OF

ISO
1
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IATF 1SO 1SO ISO
13485

)

e2oViking

ltem Resistance Range
Power Rating |Operating Temp.| Max. Operating (mQ) TCR
at 70°C Range Current (PPM/°C)
Type o) 1
+1% +2% +5%
20 - 50 20 -50 +600
. 51-100 51-100 +400
CSNO5 (0805) 1/8W -55 ~ +155°C 2.5A 102 - 196 110 -180 300
200 - 1000 200 -1000 +200
CSNO6 (1206) 1/4W 5.0A
CSN13 (1210) 112w 7.07A ;2 i 28 ;g i gg figg
CSN10 (2010) 3/4W 067 HISEC 8.66A 51-91 51-91 £300
: 100 - 1000 100 - 1000 +200
CSN12 (2512) 1w 10.0A
B High Power Rating Electrical Specifications
ltem Resistance Range
Power Rating |Operating Temp.| Max. Operating (mQ) TCR
at 70°C Range Current (PPM/°C)
Type o 31 o, o,
*1% *2% +5%
20 -50 20 -50 +600
51-100 51-100 +400
CSNO5 (0805) 1/4W 3.5A 102 - 196 110 -180 4300
200 - 1000 200 -1000 +200
CSNO6 (1206) 1/2W 7.07A
CSN13 (1210) 3/4W -55 ~ +155°C 8.66A 10-20 10-20 +600
22-50 22-50 +400
CSN10 (2010) w 10.0A 51-91 51-91 +£300
CSN12 (2512) 15W 12.9A 100 - 1000 100 - 1000 +200
CSN12 (2512) *2W 14.1A
B High Power Rating & Low TCR Electrical Specifications
ltem Resistance Range
Power Rating |Operating Temp.| Max. Operating (mQ) TCR
at 70°C Range Current (PPM/°C)
Type o1 o, o,
*1% +2% +5%
100 - 196 100 - 180 +100
CSNO5 (0805) 1/4W 1.58A 200 - 499 200 - 470 +75
500 - 1000 500 - 1000 +50
CSNO6 (1206) 1/2W 2 58A 75-100 75- 100 +100
102 - 147 110 - 140 +75
CSNO6 (1206) W 3.65A 150 - 1000 150 - 1000 +50
CSN13 (1210) 3/4W -55 ~ +155°C 3.87A
50 - 147 50 - 140 +75
CSN10 (2010) w 4.47A 150 - 1000 150 - 1000 +50
CSN12 (2512) 1.5W 5.47A
20 -47 20 -47 +100
CSN12 (2512) 2W 10A 50 - 147 50 - 140 +75
150 — 1000 150 - 1000 +50

*

. Ultra High Power

*1: The nominal resistance value for less than 100mQ is in E-24 series, other requirement of resistance value please contact our

sales office.

Operating Voltage=,/ (P*R) ; Overload Voltage=2.5*,/ (P*R) ; Operating Current=,/ (P/R)

W Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BEnvironmental Characteristics

Item

Requirement

Test Method

(TC.R)

Temperature Coefficient of Resistance

As Spec.

At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
temperature

Low TCR: At 25°C/+125°C, 25°C is the reference
temperature

Short Time Overload

+(0.5%+0.05Q)

+(1.0%+0.05Q)
For =50mR & all High power -
Ultra High Power

RCWV*2.5 or Max.Overload Voltage whichever is lower for
5 seconds

Insulation Resistance

=10G

Max. Overload Voltage for 1 minute

Endurance

+(1.0%+0.05Q)

+(2.0%+0.05Q)
For =50mR & all High power ~
Ultra High Power

70£2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
“OFF"

Damp Heat with Load

+(0.5%+0.05Q)

1+(1.0%+0.05Q)
For =50mQ & all High power -
Ultra High Power

40£2°C, 90~95% R.H., RCWV for 1000 hrs with 1.5 hrs
“ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q)

+(2.0%+0.05Q)
For =50mQ & all High power ~
Ultra High Power

at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute
CSN05:300V
CSN06/13/10:400V; CSN12:500V

Leaching

Individual leaching area =5%
Total leaching area =10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(0.5%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

IRecommend Land Pattern

Pad Layout (Except For CSN12: Ultra High Power Rating & Low TCR Series)

A
\ 4
A
\ 4
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Unit: mm
A Type A B C
CSNO05 1.00 1.00 1.35%0.2
CSNO06 2.00 1.15 1.70+0.2
CSN13 2.00 1.15 2.50%0.2
< CSN10 3.60 1.40 2.50%0.2
CSN12 4.90 1.60 3.20£0.2
CSN12 (2W) 1.00 3.55 3.20£0.2
Pad Layout ( For CSN12: Ultra High Power Rating & Low TCR Series)
Unit: mm
Type Re;istance A B c
ange
CSN12 | 46-1000mQ 1.00 3.55 3.20+0.2
(2W) 1 20-45mQ 4.90 1.60 3.200.2
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B Packaging

Packaging Quantity & Reel Specifications

Unit: mm
T
Packaging |Tape| Reel ?C
Type Quantity Width [Diameter ok oB oC H i
CSNO5 0 B H—
CSNO6| Paper | 5K |8mm | 7inch [178.5+1.5] 607" |13.0:0.2 | 9.0+0.5 |12.5¢0.5 4B
CSN13 Q Q U i !
CSN10 . +1/0
CSN12 Embossed| 4K |12mm| 7 inch [178.5+1.5] 60 13.0£0.5 | 13.0+£0.5 | 15.5£0.5
c(iw)z Embossed | 2K [12mm| 7inch [178.5+1.5 60""° |[13.0+0.5 | 13.0+0.5 [ 15.5+0.5 oA = H
Paper Tape Specifications
Bottom Top
¢ Do
] *
— S Jan Jan) AD Jan A Jan pany E Y
=l WW /\Vﬂ—ﬂ\#ﬁ } N N WV P -
Rl T
N JJ L) LT LI L
Pap;gr ResistorR X P4 ,“P{‘ Po ) Direction of R
Unit: mm
Type A B w E F Po P, P, oD, T
CSNO05 1.60+£0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+£0.10 | 4.00+£0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
CSNO06 1.90+0.10 | 3.50+0.20 | 8.00+£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
CSN13 2.90+0.10 | 3.50+0.20 | 8.00£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0( 0.85+0.10
Embossed Plastic Tape Specifications Top Tape 4 D
( S /I\‘ D ) Py P E
v N AT T N N
R f
F W
PR ! - ¢ 2 J
w
B |
\ ¢ D+1.4Min.
T Resistor P+ |P3l, Pa | Direction of unreelina
Embossed Tape ! g Unit: mm
Type A B w E F Po P, P, D, T
CSN10 | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.05 | 4.00+£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
CSN12 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+£0.10 | 5.50+0.05 | 4.00+0.05 | 4.00+£0.10 | 2.00£0.05 | 1.50+0.10 [ 1.00+0.20
cgw)z 3.38+0.10 | 6.68£0.10 | 12.040.30 | 1.75+0.10 | 5.50+0.10 | 4.00£0.10 | 4.00:0.10 | 2.00£0.05 | 1.55+0.05 | 1.45+0.20
*CSN12
(2W) 3.55+0.10 | 6.75+0.10 | 12.0+0.30 | 1.75+£0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.45+0.20
(20-45mQ)
* Low TCR
BMarking
1%, 5% for 0805/1206/1210/2010/2512 : 4 digits marking
Example:
Resistance 10mQ 51mQ 75mQ 100mQ 549mQ
Marking R010 R051 R0O75 R100 R549
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Current Sensing Metal Chip Resistor—CSM Series

_

lFeatures
—SMD Type designed for automatic insertion
(CSMO02 : The soldering side has a black mark
on the product surface .)
—High power rating in small size
—Low resistance resistor for current detection

— Metal foil construction ensures high reliability
and performance with very low and stable TCR

—Designed for current sense circuits in power
electronic systems

lConstruction
0603-2512

h
\4

\ ‘

®OO 000

0402

|
T
O2ee ®

—Pb-Free to meet RoHS requirements @ |Alumina Substrate ® |Barrier Layer ® |Primary Overcoat
—AEC-Q200 Qualified @ [Bottom Electrode ® |External Electrode ® |Marking
— Inherently Anti-Sulfur ® [Top Electrode @ |Adhesive
—MSL: Level 1 @ |Edge Electrode Resistor Layer
B Applications
—Automotive
—Power Management Applications
— Switching Power Supply
— Over Current Protection in Audio Applications
—Voltage Regulation Module (VRM)
—DC-DC Converter, Battery Pack, Charger,
Adaptor
lPart Numbering
[ Csm | [ 06 | 1 ] [ET] [ | R100 | ;I
I I [ I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating
02: 0402 D: £0.5% T: Taping Reel| | D: 50 W : 1/8W R003: 0.003Q | | Marking for E96/E24
03: 0603 F: 1% E: +100 V:1/4W R010: 0.01Q
05: 0805 G: 2% K: £150 u: 172w R100: 0.1Q
06: 1206 J: 5% F: £200 Q: 3/4W
10: 2010 G: £300 T 1W
12: 2512 A: 1.5W
S: 2w

W Derating Curve

an

a0

<

™ 170°C

20

Ratio to rated power (%)

e

80

o0

40

\; 170°C

20

Ratio to rated power (%)

\

0 20 40 607080 100 120 140 160 180

Ambient Temperature ("C)

0 20 40 60 80 100 120 140 160 180

Terminal Temperature ("C)
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13485
Quait
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14064-1 ) 50001

2> Viking

lDimensions Unit: mm
. Resistance Weight
Size Power
Type i Range L w T D1 D2 (9)
(Inch) Rating (mQ) (1000pcs)
3-4 1.05£0.10 | 0.55+0.10 | 0.45:0.10 - 0.40£0.20 1.09
5-9 1.05£0.10 | 0.55+0.10 | 0.45:0.10 - 0.35:0.15 1.09
CSM02 | 0402 1/4W
10-18 1.05£0.10 | 0.55+0.10 | 0.45:0.10 - 0.30+0.15 1.11
19 - 50 1.05£0.10 | 0.55+0.10 | 0.40+0.10 - 0.30£0.15 0.93
. 10-18 1.60£0.15 | 0.85:0.15 | 0.45:0.15 | 0.30£0.25 | 0.35:0.25 2.63
19 - 100 1.60£0.15 | 0.85:0.15 | 0.40:+0.15 | 0.30:+0.25 | 0.35:0.25 2.53
3-4 1.60£0.15 | 0.85+0.15 | 0.45+0.15 | 0.30+0.25 | 0.60+0.25 2.50
CSMo03 | 0603
- 5-9 1.60£0.15 | 0.85+0.15 | 0.45+0.15 | 0.30+0.25 | 0.55+0.25 2.50
10-18 1.60£0.15 | 0.85+0.15 | 0.45+0.15 | 0.30+0.25 | 0.35+0.25 2.63
19 - 100 1.60£0.15 | 0.85:0.15 | 0.40:+0.15 | 0.30:+0.25 | 0.35:0.25 2.53
Jaw 10-18 2.05£0.15 | 1.25+0.15 | 0.60:0.15 | 0.30+0.25 | 0.35+0.25 6.24
19 - 100 2.05+0.15 | 1.25¢0.15 | 0.60+0.15 | 0.30£0.25 | 0.35+0.25 5.63
CSM05 | 0805 3-9 2.05+0.15 | 1.25¢0.15 | 0.60+0.15 | 0.30£0.25 | 0.60+0.25 6.37
3/4W 10-18 2.05+0.15 | 1.25+0.15 | 0.60+0.15 | 0.30+0.25 | 0.35+0.25 6.24
19 - 100 2.05:0.15 | 1.25$0.15 | 0.60+0.15 | 0.30£0.25 | 0.35:0.25 5.63
- 10-18 3.10£0.15 | 1.55:0.15 | 0.60+0.15 | 0.50£0.25 | 0.60+0.25 13.30
19 - 100 3.10£0.15 | 1.55¢0.15 | 0.60+0.15 | 0.50£0.25 | 0.60%0.25 11.63
3-4 3.10£0.15 | 1.55+0.15 | 0.60+0.15 | 0.50£0.25 | 1.10+0.25 12.14
CSM06 | 1206
W 5-9 3.10£0.15 | 1.55:0.15 | 0.60+0.15 | 0.50£0.25 | 1.00%0.25 12.14
10-18 3.10£0.15 | 1.55:0.15 | 0.60+0.15 | 0.50£0.25 | 0.60+0.25 13.30
19 - 100 3.10£0.15 | 1.55:0.15 | 0.60+0.15 | 0.50£0.25 | 0.60%0.25 11.63
34w 10- 18 5.00£0.20 | 2.50+0.20 | 0.60+0.15 | 0.60£0.30 | 0.80+0.30 31.42
19 - 100 5.00£0.20 | 2.50+0.20 | 0.60+0.15 | 0.60£0.30 | 0.80+0.30 28.35
3-4 5.00£0.20 | 2.50+0.20 | 0.60+0.15 | 0.60£0.30 | 1.80+0.30 28.59
CSM10 | 2010
. 5-9 5.00£0.20 | 2.50+0.20 | 0.60+0.15 | 0.60£0.30 | 1.55:0.30 28.59
' 10-18 5.00£0.20 | 2.50+0.20 | 0.60+0.15 | 0.60£0.30 | 0.80+0.30 31.42
19 - 100 5.00£0.20 | 2.50+0.20 | 0.60+0.15 | 0.60£0.30 | 0.80+0.30 28.35
W 10-18 6.40+0.20 | 3.10+0.20 | 0.60+0.15 | 0.70£0.30 | 0.80+0.30 45.21
19 - 100 6.40£0.20 | 3.10+0.20 | 0.60+0.15 | 0.70£0.30 | 0.90+0.30 43.49
3-4 6.40£0.20 | 3.10+0.20 | 0.60+0.15 | 0.70£0.30 | 2.10+0.30 48.30
csM12 | 2512
oW 5-9 6.40+0.20 | 3.10+0.20 | 0.60+0.15 | 0.70£0.30 | 1.80+0.30 48.30
10-18 6.40+0.20 | 3.10+0.20 | 0.60+0.15 | 0.70£0.30 | 0.80+0.30 45.21
19 - 100 6.40+0.20 | 3.10+0.20 | 0.60+0.15 | 0.70£0.30 | 0.80+0.30 43.49
B Standard Electrical Specifications
Resistance Range
LET Power Rating Operating LEPS Q & TCR
at 70°C Temp. Range | Overload (mQ) (PPM/°C)
Type ' Current $0.5% % | 2% | 5%
7.9A 10-19 +100
CSMO3 (0603) 1/8W - 350
5.6A 20 - 100 +100
11.2A - 10-19 +100
CSMO5 (0805) 1/4W 350
7.9A 30-100 20 - 100 +100
15.8A - 10-19 +100
CSMO6 (1206) 1/2W -55 ~ +170°C 350
11.2A 30-100 20 - 100 >
+100
19.4A - 10-19 +100
CSM10 (2010) 3/4W 750
13.7A 30-100 20 - 100 4100
20A - 10— 19 +100
CSM12 (2512 W
(2512) 141A 30— 100 20— 100 +i15000

Operating Voltage=,/ (P*R) ; Overload Voltage=2.5*,/ (P*R) ; Operating Current=,/ (P/R)

Wl Viking is capable of manufacturing the optional spec based on customer’s requirement.
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lHigh Power Rating Electrical Specifications

= Power Rating Operating Max. Ressta(l::;(;)Range TCR
Type at 70°C Temp. Range Overload Current +05% | 1% | 2% | 5% (PPM/°C)

20.4A - 3-4 +300

15.8A - 5-6 +300

CSMO02 (0402) 1/4W 134 . =9 £200
11.2A 30-50 10 - 50 +100

28.9A - 3-4 +200

22.7A - 5-6 +150

CSMO03 (0603) 12W 18.9A . e 2100
15.8A 30-100 10-100 +100

35.4A - 3-4 +150

CSMO5 (0805) 3/4W 55 ~ +170°C 27.4A - 5-9 +100
19.4A 30-100 10-100 +50

40.8A - 3-4 +100

CSMO06 (1206) 1w 31.6A - 5-9 +100
22.4A 30-100 10-100 +50

50.0A - 3-4 +100

CSM10 (2010) 1.5W 38.7A - 5-9 +100
27.4A 30-100 10-100 +50

51.6A - 3-4 +100

CSM12 (2512) 2w 40.0A - 5-9 +100
28.3A 30-100 10-100 +50

Operating Voltage=y (P*R) ; Overload Voltage=2.5*,/ (P*R) ; Operating Current=,/ (P/R)
HlViking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Item

Requirement

Standard

High Power

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

As Spec.

-55°C~+125°C, 25°C is the reference temperature

Short Time Overload

AR:+(0.5%+0.0005 Q)

AR:+(1%+0.0005Q)

2512 size: 4* Rated Power for 5 seconds.
Other sizes: 5* Rated Power for 5 seconds.

Insulation Resistance

=1000MQ

Max. Overload Voltage for 1 minute

Operational Life

A Rsx1%R

Condition D Steady State Ta=125°C at derated power.
Measurement at 24+4 hours after test conclusion

Biased Humidity

AR:+(1%+0.0005Q)

85°C/85RH., 1000 hrs, apply 10% of operating power
(current) or limiting element current whichever is lower

High Temperature Exposure

AR:£(0.5%+0.0005 Q)

AR:£(1%+0.0005Q)

at +155°C for 1000 hrs

Temperature Cycling

AR:£(1%+0.0005Q)

-55°C to +125°C, 1000 cycles

Bending Strength (Board Flex)

AR:+(1%+0.0005Q)

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

AR:+(0.5%+0.0005 Q)

AR:+(1%+0.0005Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Resistance to solvents

Marking Unsmeared

Add Aqueous wash chemical - OKEM Clean or
equivalent. Do not use banned solvents.

Mechanical Shock

AR:+(1%+0.0005Q)

Wave Form: Tolerance for half sine shock pulse.
Peak value is 100g’s. Normal duration (D) is 6.

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
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Requirement

Test Method

Item

Standard High Power

5 g’s for 20 min., 12 cycles each of 3 orientations,

or the pinewood board

Vibration AR:+(1%+0.0005Q) 10-2000 Hz
Human body model
ESD AR:1(1%+0.0005Q) 0402 size: 1KV
Other sizes: 2KV
Flammability No ignition of the tissue paper or scorching V-0 or V-1 are acceptable. Electrical test not required.

Terminal strength No broken Force of 1.8kg for 60 seconds
Subjected to voltage from 9.0 to 32.0 VDC(current
Flame Retardance No flame clamped up to 500A), and each voltage level shall be

increased in 1.0 VDC for one hour minimum

Sulfur Test AR:%(1%+0.0005Q)

10512 °C no power rating for 1000 hrs

Electrical test not required.

External Visual As Spec Inspect device construction, marking and
workmanship.
Verify physical dimensions to the applicable device
Physical Dimension As Spec detail specification. Note: User(s) and Suppliers spec.

Electrical test not required.

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, JIS-C 5201-1, AEC-Q200, MIL-STD-202, UL-94, JEDS22, ASTM-B-809-95

B Storage Temperature: 15~28°C; Humidity < 80%RH
Shelf Life: 2 years from production date

lPackaging
Packaging Quantity & Reel Specifications Unit: mm
Emboss oC I
Paper Plastic
Type DA B (o]0 w T Tape (EA) Tape
MOED [
CSMO02 |178.0£1.0| 60.0+1.0 | 13.5£0.7 | 9.5+0.1 | 11.5£1.0 | 10,000 - JHL 55
CSMO03 |178.0£1.0| 60.0+1.0 | 13.5+£0.7 | 9.5+0.1 | 11.5%1.0 5,000 - Q e [7 | i
CSMO05 |178.0£1.0| 60.0+1.0 | 13.5£0.7 | 9.5£0.1 | 11.5%£1.0 5,000 -
CSMO06 |178.0£1.0| 60.0+1.0 | 13.5£0.7 | 9.5+0.1 | 11.5%£1.0 5,000 -
CSM10 |178.0£1.0| 60.0+1.0 | 13.5£0.7 | 13.5£1.0 | 15.5£1.0 - 4,000 SA w ||
CSM12 |178.0£1.0| 60.0+1.0 | 13.5+£0.7 | 13.5£1.0 | 15.5£1.0 - 4,000 H
Paper Tape Specifications
Bottom Tape  Top Tape
¢ Do
] ¥
H/ S N A A A A |EY
- RS A R AT A A
I - VW
= |
P:;:r Resistor » P ‘|‘P Po_| Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
CSM02 0.66+0.06 | 1.18+0.06 | 8.00+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00£0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+£0.05 | 0.60+0.06
CSMO03 1.10+£0.10 | 1.85+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+£0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 [1.50+0.1,-0| 0.60+0.05
CSMO05 1.60+0.10 | 2.35+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50£0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 [1.50+0.1,-0| 0.95+0.05
CSMO06 1.90+0.10 | 3.50+£0.20 | 8.00+0.20 | 1.75+0.10 | 3.50£0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 [1.50+0.1,-0| 0.95+0.05
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Embossed Plastic Tape Specifications

Top

& Dan
¥
N/ S a2 a4 o~ o~ -~ |E
K v/ N AN BN Nz L/ P
§ Flw
P * L J
\ | ]
\ ‘ & D+1.4Min.
T Resistor P_ P, P | Direction of .
Embossed ! i
Unit: mm
Type A B w E F Po P P, oD, T
CSM10 2.80+£0.10 | 5.50+£0.10 | 12.0+£0.10 | 1.75+£0.10 | 5.5£0.05 | 4.00+£0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+£0.20
CSM12 3.50+0.10 | 6.70+£0.10 | 12.0£0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00£0.20
B Recommend Land Pattern Pad Layout Unit: mm
/ T Type Resistance A B c t
——————— Range (pm)
CSM02 3-50mQ 0.50 0.50 0.60 35
C 3-4mQ 0.50 1.00 0.90 35
% _______ CcSMo3 5-9mQ 0.40 1.20 0.90 35
/ 4 10-100mQ 0.70 1.05 0.90 35
3-4mQ 0.80 1.30 1.30 70
CSMo5 5-9mQ 0.80 1.10 1.35 70
10-100mQ 1.00 1.00 1.35 70
B A 3-4mQ 1.50 1.40 1.70 105
< < > CSMo6 5-9mQ 0.90 1.70 1.70 105
10-100mQ 1.50 1.40 1.70 105
3-4mQ 2.70 1.80 2.90 105
CSM10 5-9mQ 1.70 2.35 2.50 105
10-100mQ 2.80 1.80 2.50 105
3-4mQ 3.80 2.10 3.40 105
CcSM12 5-9mQ 2.30 2.90 3.20 105
10-100mQ 3.60 2.25 3.20 105
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Current Sensing Thick Film Chip Resistor—RS Series

Construction
< L >
D1 ‘
<>
. - l /
®
SSSSSS @
| ®
]l ‘ ®
|« O® @ o o
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ® |Secondary Overcoat
B Features HlDimensions Unit: mm
—Low inductance i Weight
—Highly reliable multilayer electrode construction Type (Inlcz:ﬁ) L w T D1 D2 (9)
— Higher component and equipment reliability (1000pcs)
—Reduced size of final equipment reliability RS-02 | 0402 [1.0040.05|0.50+0.05|0.35+0.05 [0.2040.10|0.25:0.10| 0.6
—RoHS Compliance
—MSL: Level 1 RS-03 | 0603 |1.60+0.10|0.80+0.10|0.45+0.10|0.30+0.20 | 0.30+0.20 2.0
. . RS-05 | 0805 (2.00+0.10|1.25+0.10|0.50+0.10|0.35+0.20 | 0.40+0.20 4.4
B Applications
— Power Management Applications RS-06 | 1206 |3.10+0.10|1.55+0.10|0.55+0.10|0.50+0.25|0.50+0.20 8.9
—Switching Power Supply RS-10 | 1210 |3.10£0.10 |2.60£0.15|0.55+0.10 | 0.50£0.25 | 0.5040.20| 16.0
— Over Current Protection in Audio Application
—Voltage Regulation Module (VRM) RS-0A | 2010 [5.00+0.10(2.50+0.15(0.55+0.10|0.60+0.25]0.50+0.20| 24.2
—DC-DC Converter, Battery Pack, Charger,
Adaptor RS-12 2512 16.35+£0.10(3.10+0.15|0.554+0.10 | 0.60+£0.25 [ 0.50+0.20| 39.4
— Disk Driver
lPart Numbering
RS- ~0R047
l
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
02: 0402 F:+1% L: Standard 4: 7" Reel 4Kpcs - OR047: 0.047Q
03: 0603 J: 5% P: High Power 6: 7" Reel 10Kpcs ---0R1:0.1Q
05: 0805 7: 7" Reel 5Kpcs
06: 1206 9: 10" Reel 8Kpcs “-" to fill up 6 spaces
10: 1210 A: 10" Reel 10Kpcs
0A: 2010 B: 10” Reel 20Kpcs
12: 2512 C: 13" Reel 40Kpcs

W Derating Curve

D: 13” Reel 20Kpcs

o0
an -
a0
0
60 |
50 F
40 -
eI
el
in F

Povwer ratio%)

S0 S0 -40 <30 -20 <10 0 10 20 3 40 =0 ed

70 =0 W0

Ambient Termperaturedi™)

100 110 120 130 140 150 160

81



B Standard Electrical Specifications

Resistance Range

Item| Power Rating Operating Max. Operating (mQ) TCR
Type at 70°C Temp. Range Current (PPM/°C)
#¥% | 5%
o 50 - 91 +800
RS-02 (0402) 1/16W -55~+155°C 1.11A 100 - 976 1500
20 - 47 +1200
RS-03 (0603) 1/10W -55~+155°C 2.23A 50-91 +800
100 -976 +500
RS-05 (0805) 1/8W 3.53A 10-18 +1500
R 20 - 47 +1200
-55~+155°C 50 - 91 +800
RS-06 (1206) 1/4W 5.00A 100 - 976 +500
RS-10 (1210) 1/3W 5.77A
10-18 +1500
RS-0A (2010) 3/4W -55~+155°C 8.66A 20-91 +800
100 - 976 +500
RS-12 (2512) 1w 10.0A
Operating Voltage=,/ (P*R) ; Overload Voltage=2.5*/ (P*R) ; Operating Current=,/ (P/R)
B High Power Rating Electrical Specifications
Item| Power Rating Operating Max. Operating Ressta(rrr:lc(c;)Range TCR
Type at 70°C Temp. Range Current (PPM/°C)
1% | +5%
. 50 - 91 +800
RS-02 (0402) 1/10W -55~+155°C 1.40A 100 - 976 +500
20 - 47 +1200
RS-03 (0603) 1/8W -55~+155°C 2.50A 50 - 91 +800
100 - 976 +500
RS-05 (0805) 1/4W 5.00A 10-18 +1500
554 155°C 20 - 47 +1200
50 - 91 +800
RS-06 (1206) 12W 7.07A 100 - 976 4500
RS-10 (1210) 1/2W 7.07A
10-18 +1500
RS-0A (2010) 1w -55~+155°C 10.0A 20-91 +800
100 - 976 +500
RS-12 (2512) 2W 14.1A

Operating Voltage=,/ (P*R) ; Overload Voltage=2.5*/ (P*R) ; Operating Current=,/ (P/R)

B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BEnvironmental Characteristics

2o Viking

Requirement

Item Test Method
+1% +5%
Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the
Resistance (T.C.R.) pec. reference temperature
Short Time Overload +(1.0%+0.05Q) +(2.0%+0.05Q) RCWV*2.5 or Max. Overload Voltage whichever is

lower for 5 seconds, 2 seconds for high power series

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Endurance

+(1.0%+0.10Q) +(2.0%+0.10Q)

70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and
0.5 hr “OFF”

Damp Heat with Load

+(1.0%+0.10Q) +(2.0%+0.10Q)

40+2°C, 90~95% R.H., RCWV for 1000 hrs with 1.5
hrs “ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q) +(1.5%+0.10Q)

at +155°C for 1000 hrs

Bending Strength

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

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q) +(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute
RS-02:100V; RS-03:150V; RS-05:300V
RS-06/10/0A:400V; RS-12:500V

Leaching

Individual leaching area =<5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(0.5%+0.05Q) +(1.0%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

EMarking

No Marking for 0402

1%. 5% for 0805/1206/1210/2010/2512: 4 digits marking

Example:
Resistance 47mQ 75mQ 15mQ 750mQ 820mQ
Marking R047 RO75 R015 R750 R820

Marking for 0603

E24 Series (<100mQ): 3 digits marking with under-line

E24 Series (=100mQ): 3 digits marking for E24 or R value suffix is zero in E96: R10=100m ) ; R28=280m ()

E96 Series (=100mQ): 3 digits marking with under-line in E96 (non-including E24 series)

Z
R 1 O ﬁ 3 digits marking for E24 or R value suffix is zero in E96: R10=100mQ; R28=280mQ
Z
= =
Z =Z
g 243 g 3 digits marking for E96: 243=243mQ; 511=511mQ
A —— &
Example:
Resistance 1.000Q 0.100Q 0.010Q 0.102Q 0.024Q
Marking 1RO R10 RO1 102 024
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B Packaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape | Reel
Type Quantity Width|Diameter| i oI v W U R
3C
10K| 8mm | 7inch [178.5+1.5| 60""° | 13.0+0.2| 9.0+0.5 | 12.5+0.5
RS-02 | Paper [20K[8mm | 10inch | 254%1.0 | 100£0.5 | 13.0£0.2 | 9.50.5 | 13.5:0.5 G D A
40K [8mm | 13inch | 330+1.0 | 100+0.5 | 13.020.2 | 9.5+0.5 | 13.5+0.5 Q O [7 I
RS-03 5K [8mm | 7inch [178.5£1.5] 60*"° |[13.0£0.2| 9.0£0.5 | 12.5£0.5
RS-05 )
+ + + + +
RS.06 Paper |10K|[8mm | 10inch | 254+1.0 | 100+0.5 | 13.0+0.2 | 9.5+0.5 | 13.5+0.5 oA W H
RS-10 20K [8mm | 13inch | 330£1.0 | 10040.5 | 13.020.2 | 9.5+0.5 | 13.5+0.5
RS-0A 4K [12mm| 7inch [178.5¢1.5| 60""° |13.0:0.5 | 13.0£0.5 | 15.5:0.5
Embossed
RS-12 8K |12mm| 10inch | 250+1.0 | 62+0.5 | 13.0£0.5 | 12.520.5 | 16.5£0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
* A
- NN NN -
=l N ZN N v Ny % NN %)
H - VW
L& |
PapIar Tape Resistor | P4 “Pz Po | Direction of unreeling
- Unit: mm
Type A B W E F P, P, P, ®D, T
RS-02 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.45+0.10
RS-03 | 1.10+0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.70+0.10
RS-05 | 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85+0.10
RS-06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85+0.10
RS-10 | 2.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
" i ¥ Y
m KT\ A ) ) N () oy E v
v \V /WH—HKK % NV =
S F F lw]
» ° o Bl e ° . . ‘e 4
LS
§ Y| L‘»
Q‘J ! v
\ ¢ D11.5+0.25,-0
T Resistor P+ |P2| Po | Direction of unreeling
Embossed Tape ! ! i "
Unit: mm
Type A B W E F P, P, P, ®D, T
RS-0A | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 |1.50+0.1, -0 1.2"°
RS-12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 |1.50+0.1, -0 1.2"0
BIRecommend Land Pattern Unit: mm
______ % 4 Type A B c
RS-02 0.50 0.45 0.60
C RS-03 0.90 0.60 0.90
% ------ 3 RS-05 1.20 0.70 1.30
RS-06 2.00 0.90 1.60
RS-10 2.00 0.90 2.80
B A RS-0A 3.80 0.90 2.80
< >l > RS-12 3.80 1.60 3.50
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Current Sensing Chip Resistor (Wide Terminal) -CSW Series

Construction
| i |
L4 @
7 T
$ /L L &
2
rd
T B ®
A 7
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
.Features @ |Bottom Electrode ® |Barrier Layer Overcoat
—Highly reliable multilayer electrode construction ® |Top Electrode ©® |External Electrode
—Reduced size of final equipment reliability
—3 Watts power rating in 1 Watt size, 1225 package
—Resistance values from 10m to 510m ohm
—High purity alumina substrate for high power .Dimensions Unit: mm
dissipation :
; P . ; . Weight
—Long side terminations with higher power ratin
g side ferminations wifth Nigher power rating Type | Size L w T D1 D2 @)
—RoHS Compliance (Inch) (1000pcs)
—MSL: Level 1 CSWO08 | 0508 |1.25£0.15|2.00£0.15|0.60£0.10|0.30£0.20 | 0.35:0.15| 6
. . CSW62 | 0612 [1.60+0.15)3.20+0.15(0.60+0.10|0.30+0.20 | 0.45+0.15 12
B Applications
o CSW20 [ 1020 [2.50+0.15)5.00+0.150.60+0.10|0.40+0.20 | 0.75+0.15 35
—Power Management Applications
— Switching Power Supply CSW25( 1225 |[3.10+0.15)6.30+0.15(0.60+£0.10 | 0.45+0.20 | 0.75+0.15 48
—Over Current Protection in Audio Applications
—Voltage Regulation Module (VRM)
—DC-DC Converter, Battery Pack, Charger, Adaptor
—Disk Driver
—Medical Equipment
lPart Numbering
ICSIW\\2|5||IF\\IT\\IE\\?\\R1|00| l;l
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating
08: 0508 F: +1% T: Taping Reel | | E: £100 u: 172w R010: 0.01Q N: No Marking
62: 0612 J: 5% F: +200 Q: 3/4W R100: 0.1Q
20: 1020 J: £600 T 1W
25: 1225 A: 1.5W
S: 2w
R: 3W

W Derating Curve

Power ratio(%)

100

a0 +
80 -
70+
60
a0
40
a0+
20

-B0 -50 40 30 -20 40 0O 10 20 30 40 S0 60 FO O B0 90 100 110 120 130 140 150 160

Ambient Temperature("C)
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B Standard Electrical Specifications

Resistance Range

AT Power Rating Operating Temp. Max. Operating (mQ) TCR
T at 70°C Range Current (PPM/°C)
ype 1% *5%
10-27 +600
CSWO08 (0508) 1/2W 7.07A
30-510 +200
10-27 +600
CSWe62 (0612) 3/4W 8.66A
30-510 +200
-55 ~ +155°C
10-27 +600
CSW20 (1020) 1w 10A
30-750 +200
10-27 +600
CSW25 (1225) 1.5W 12.24A
30-750 +200
B High Power Rating Electrical Specifications
It Resistance Range
M| power Rating | Operating Temp. Max. Operating (mQ) TCR
T at 70°C Range Current (PPM/°C)
ype 1% *5%
10-27 +600
CSWO08 (0508) i\ 10.0A
30-510 +200
10-27 +600
CSW62 (0612) 1.5W 12.2A
i 30-510 +200
-55~+155C
10-27 +600
CSW20 (1020) 2W 14.1A
30-750 +200
10-27 +600
CSW25 (1225) 3wW 17.3A
30 -750 +200
lHigh Power Rating Electrical Specifications
o Resistance Range
€M power Rating | Operating Temp. Max. Operating (mQ) TCR
at 70°C Range Current (PPM/°C)
Type *1% +5%
CSWO08 (0508) i\ 3.16A 100 - 510 +100
CSWe62 (0612) 1.5W 7.07A 30 -510 +100
-55~+155C
CSW20 (1020) 2W 8.16A 30 -750 +100
CSW25 (1225) 3wW 10.0A 30 - 750 +100

Operating Voltage=, (P*R) ; Overload Voltage=2.5*,/ (P*R) ; Operating Current=,/ (P/R)

m: The nominal resistance value for less than 100mQ is in E-24 series, other requirement of resistance value please contact our sales office.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Item Requirement Test Method

Temperature Coefficient of Resistance At 25°C/-55°C and 25°C/+125°C, 25°C is the

(T.C.R) As Spec. reference temperature
Short Time Overload 1(2.0%+0.05Q) RCWV*2 for 5 seconds
Insulation Resistance =10G Max. Overload Voltage for 1 minute
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Item

Requirement

Test Method

Endurance

+(2.0%+0.05Q)

5 hr “OFF”

70°C+2°C,RCWV for 1000 hrs with 1.5 hrs “ON” and
0.

Damp Heat with Load

+(2.0%+0.05Q)

40+2°C,90~95% R.H.,RCWYV for 1000hrs with 1.5 hrs
“ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 60 seconds with 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute
CSW08:300V , CSW62/20/25:400V

Leaching

Individual leaching area =5%
Total leaching area =10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(0.5%+0.05Q)

-55°C (30 minutes) / +125°C (30 minutes) , 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

lPackaging
T
Reel Specifications & Packaging Quantity Unit: mm oC
Packaging Tape Reel
TPe | "Quantity |Width | Diameter | ®A | ®B | @C | W T 0 D H—
- 2B
cswos Paper |[5K| 8mm | 7inch |178.0¢1.0| 60"° |[13.5+0.7| 9.5+0.1 | 11.5+1.0 Q | i
CSwe62
CSW20 | 1 ossed | 4K [ 12mm | 7inch [1780:1.0| 607 [13.5:0.7|13.5:1.0|15.5¢1.0
CSwW25 oA W
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] ¥* A
=/ S N A A A A 4 | E]
.;5\»1 VA B WV YV N N 4
A | F
Ll | VW
§§A v }
PETape Resistor . P+ >|€P2‘ Po R Direction ofunreeling>
Unit: mm
Type A B w E F Po P P, oD, T
CSW08 | 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00£0.05 | 2.00£0.05 |[1.50+0.1,-0| 0.85+0.10
CSW62 | 1.90+0.10 | 3.50+£0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+£0.05 |[1.50+0.1,-0| 0.85+0.10
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B Packaging_

Embossed Plastic Tape Specifications

Top Tape & Do
[
1/ S A o o~ o lE
Y N AESNT N Y \J
S P e |
PR - e - L J
¥
Y |
T \ & D1 1.4Min.
Resistor _ P1 |P2] Po | Direction of unreeling
Embossed Tape ! ‘ "
Unit: mm
Type A B w E F Py P, P, oD, T
CSW20 | 2.80+0.10 | 5.40+0.20 | 12.0+£0.30 | 1.75£0.10 | 5.50+£0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
CSW25| 3.38+0.10 | 6.68+0.10 | 12.0+£0.30 | 1.75£0.10 | 5.50+0.10 | 4.00+0.10 | 4.00+0.10 | 2.00+£0.05 | 1.50+0.10 | 1.00+0.20
HRecommend Land Pattern Unit: mm
A Type A B (o
----- /%/ CSWO08 0.55 0.90 2.00
/ / CSW62 0.70 0.80 3.20
/ C CsSw20 1.00 1.30 5.00
/ CSW25 1.60 1.20 6.40

A
v
A
\ 4
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Current Sensing Metal Chip Resistor (Wide Terminal) -CSMW Series

Il Construction
0306 0508-1225
et b et b
" o
5 &
[ a a
® o0 & 00
.Features @ |Alumina Substrate @ |Resistor Layer ® |Bottom Electrode
—SMD Type designed for automatic insertion on the @ |External Electrode ® |Primary Overcoat ® |Marking
product surface
—Low resistance resistor for current detection .Dimensions Unit: mm
—Metal foil construction ensures high reliability and
performance with very low and stable TCR Size Resistance Weight
—Designed for current sense circuits in power (Inch) REOED - R U = ()
) Type (mQ) (1000pcs)
electronic systems
—Pb-Free to meet RoHS requirements 5-19 0.85+0.20|1.50£0.20(0.50+0.20|0.20+£0.15| 2.626
AEC-Q200 Qualified CSMW36 | 0306
—AERLS uaiie 5-100 |0.85:0.20(1.50£0.20|0.50+£0.20(0.20£0.15| 2.448
—Inherently Anti-Sulfur
) 3-19 1.25+0.20(2.00+0.20|0.55+0.20(0.30+£0.20| 6.671
—MSL: Level 1 CSMWO08 | 0508
20-100 |1.25+0.20(2.00+0.20|0.55+0.20{0.30+0.20( 5.884
: : 3-19 1.55+0.20( 3.00+0.20|0.55+0.20{0.30+£0.20| 13.237
M Applications CsSMwe2| 0612
— Automotive 3-100 |1.55%0.20(3.00+0.20/0.554+0.20(0.30+0.20| 12.094
—Power Management Applications 3-19 2.45+0.30(4.90+0.20(0.55+0.20(0.45+0.30| 33.246
— Switching Power Suppl CSMw20/ 1020
9 PPl 20-100 |2.45+0.30|4.90+0.20|0.55£0.20|0.45:0.30| 31.873
— Over Current Protection in Audio Applications
—Voltage Regulation Module (VRM) csmwas | 1225 3-19 3.15+0.30(6.30+0.20(0.55+0.20|0.55+0.30| 51.846
—DC-DC Converter, Battery Pack, Charger, Adaptor 20-100 |3.15+0.30(6.30+0.20|0.55+0.20(0.55+0.30| 50.015
lPart Numbering
ICS?AWII'T‘IIF IT |'I>T| @
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating
36: 0306 F: +1% T: Taping Reel D: £50 u:1/2w R010: 0.01Q : Standard
08: 0508 G: £2% E: £100 T 1W R100: 0.1Q N: No Marking
62: 0612 J: 5% K: +150 A 1.5W
20: 1020 S: 2W
25: 1225 R: 3W
M Derating Curve
100 100
g PN g
5 80 \ 5 80 \
_%. 60 \\ E‘ 60
E & N : L
B AN B
s N s N\
.g 20 N _g 20 Y
g Ne e & R
0 20 40 607080 100 120 140 160 175 0 20 40 60 80 100 120 140 160 175
Ambient Temperature (°C) Terminal Temperature (°C)
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B Standard Electrical Specifications

ltem Resistance Range
Power Rating Operating Temp. (mQ) TCR
T Range (PPM/°C)
ype 1% 2% +5%
5-19 +150
CSMW36 (0306) 12W 20-100 100
- t
3-19 +100
CSMWO08 (0508) 1w 20-100 50
- £
3-19 +100
CSMW62 (0612) 1.5W -85~ +175°C 20100 50
- £
3-19 +100
CSMW?20 (1020) 2w 20-100 50
- £
3-19 +100
CSMW25 (1225) 3W 20-100 50
- £

Operating Current=,/ (P/R)
lViking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Item Requirement Test Method

Temperature Coefficient of

Resistance (T.C.R.) As Spec. -55°C~+125°C, 25°C is the reference temperature

Short Time Overload A R<£1%R 2.5 x Rated Power for 5 seconds

Apply DC 100V+15V between substrate and terminations

i i >
Insulation Resistance =1000MQ for 1min, then check insulation resistance

. . Condition D Steady State Ta=125°C at derated power.

< 0,
Operational Life 4 R<1%R Measurement at 24+4 hours after test conclusion
Biased Humidity A R<+1%R 85°C/85RH.,‘ 1900 hrs, apply 10% of operating.power
(current) or limiting element current whichever is lower
High Temperature Exposure A Rst1%R at +155°C for 1000 hrs
Temperature Cvclin A R<:1%R -55°C to +155°C, 100 cycles
P yeing A Rs£2%R -55°C to +155°C, 1000 cycles

Bending once for 60 seconds

1 0,
Bending Strength (Board Flex) A Rs+x1%R Bending displacement:2mm

Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat A RS£1%R 260+5°C for 10 seconds
Resistance to solvents Marking Unsmeared Add Aqueous wash chemical - OKEM Clean or

equivalent. Do not use banned solvents.
Wave Form: Tolerance for half sine shock pulse.

. <110
Mechanical Shock 4 R<1%R Peak value is 100g’s. Normal duration (D) is 6.
. . 5 g’s for 20 min., 12 cycles each of 3 orientations,
0,

Vibration A RS£1%R 10-2000 Hz

Human body model
ESD A Rs£1%R 0306 size: 1KV

Other sizes: 2KV
Flammability No ignition of the tissue paper or scorching V-0 or V-1 are acceptable. Electrical test not required.

or the pinewood board

Terminal strength No broken Force of 1.8kg for 60 seconds
Sulfur Test A RS£1%R 10512 °C no power rating for 1000 hrs.

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, JIS-C 5201-1, AEC-Q200, MIL-STD-202, UL-94, JEDS22, ASTM-B-809-95
B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date
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B Packaging

Packaging Quantity & Reel Specifications Unit: mm T
Emboss 4
Paper Plastic
Type DA B (o]0 w T Tape (EA) Tape
(EA) < 1
CSMW36 | 178.0£1.0| 60.0+1.0 | 13.5+£0.7 | 9.5+0.1 | 11.5%1.0 5,000 - S “Hr ?B
i/ i
CSMWO08 | 178.0£1.0| 60.0+1.0 | 13.5+£0.7 | 9.5+0.1 | 11.5%1.0 5,000 - Q U H
CSMW62 | 178.0£1.0| 60.0+1.0 | 13.5+£0.7 | 9.5+0.1 | 11.5%1.0 5,000 -
CSMW20 | 178.0£1.0| 60.0+1.0 | 13.5£0.7 | 13.5£1.0 | 15.5£1.0 - 4,000
CSMW25 | 178.0£1.0| 60.0+1.0 | 13.5£0.7 | 13.5£1.0 | 15.5£1.0 - 4,000 PA W
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
—_— ¥ A
=/ SN AN o A A o [EY
=l N AN V N> \V 4
Al F
.- — VW
£ A 4 }
Pa\pk?:rg‘ Resistor » P4 |‘P2' Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
CSMW36| 1.10+0.10 | 1.85+0.10 | 8.0+0.20 | 1.75+£0.10 | 3.50+£0.05 | 4.00+£0.10 | 4.00+0.05 | 2.00£0.05 [1.50+0.1,-0| 0.60+0.05
CSMWO08| 1.60+0.10 | 2.37£0.20 | 8.0+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00+£0.10 | 4.00+0.05 | 2.00£0.05 [1.50+0.1,-0| 0.75+0.05
CSMW62| 2.00+0.10 | 3.55+0.20 | 8.0+0.20 | 1.75+£0.10 | 3.50+£0.05 | 4.00+£0.10 | 4.00+0.05 | 2.00£0.05 [1.50+0.1,-0| 0.75+0.05
Embossed Plastic Tape Specifications
Top Tape ¢ Do
¥
( S oA N o o 4 |E
v N A ESN N N %
S | F
PR O - ¢ *
X
&Y 1
T \ ¢ D1 1.4Min.
Resistor L P1 P2 Po R Direction of unreeling
Embossed Tape ! T i "
Unit: mm
Type A B w E F Po P4 P, ®D, T
CSMW20| 2.80+0.10 | 5.50£0.10 | 12.0+0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
CSMW25| 3.50+0.10 | 6.70£0.10 | 12.0+0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
BRecommend Land Pattern Pad Layout Unit: mm
t
. Type A B (o3
- 1 i (um)
CSMW36 0.25 0.68 1.70 35
CSMWO08 0.60 0.70 2.20 35
CSMW62 0.60 0.90 3.40 35
C CSMW20 1.20 1.40 5.20 100
CSMW25 2.20 1.00 6.60 100
t:  copper toil minimum thickness of PCB
%7/ v
‘ B A
+ — | —r




Current Sense Alloy Resistors —CSA Series

lFeatures

— High reliability and stability , superb pulse load
capability

—Full metal structure , using lead-free, halogen-free
epoxy resin, low resistance, anti-sulfurization

— Ultra-low parasitic inductance, fast response -
suitable for high frequency AC current detection

— Design for current sense circuits in power
electronic systems
—AEC-Q200 Reliability Testing passed

lConstruction

1206

®@

)

Pure Copper Electrode
Surface Plated (Copper+Nickel+Tin)

® |Marking Code

Resistance alloy

Insulation Protective Layer

—RoHS compliant

2512

@ |Terminal Surfaces @ |Heat Dissipation Plate
@ |Full Alloy Structure ® |Resin
® |Resistive Element-Karma
lDimensions
|
i
!
Unit: mm
Size
Type (Inch) L w A T
CSA06 1206 3.20+0.20 1.60+0.20 0.60+0.20 0.60+0.20
CSA12 2512 6.40+0.20 3.20+0.20 0.90+0.20 0.80+0.15
lPart Numbering
IczlsA\lolfs IIFI\IT\\EIJIIITI
Product Dimensions Resistance Packaging TCR Power Resistance Material
Type (LxW) Tolerance Code (PPM/°C) Rating Code
06: 1206 F:+1% T: Taping Reel D: +50 T 1W R001: 0.001Q | | K: Kamar
12: 2512 J: 5% 4: +350 R: 3W R010: 0.01Q
R100: 0.1Q
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B Standard Electrical Specifications

Item Power Operating Temp. Material Resistance Range(mQ) TCR
Ratin Range PPM/°
Type 9 9 1% 5% (PPMIC)
1 sR<4 +350
CSA06 (1206) 1w -55 ~+170°C Kamar
4-100 +50
CSA12 (2512) 3w -55 ~ +170°C Kamar 100 - 500 +50

Maximum Operating Voltage=(P*R)"?

W Derating Curve

|
| W
N

Rated Power(%)

|
N\, }

=75 =50 =25 0 25

[ [N

a0 75 100 125 150 170

Ambient Temperature(C)

I Environmental Characteristics

Item

Requirement

Test Method

(TCR)

Temperature Coefficient of Resistance

Within the specified value

1206 size: Measured value 25~ +125°C, reference value +25°C
2512 size:Measured value 20~ +130°C, reference value +20°C

Solderability

95% min. coverage

245°C for 3 seconds

Short Time Overload

No visible damage,
AR%1.0% maximum

5 times rated voltage, 5 seconds

Resistance to Soldering Heat

No visible damage,
AR%1.0% maximum

260°C for 10 seconds

Bending Strength

Within the specified value

Bending amplitude 2 mm for 60+5 seconds

Flammability

No ignition of the tissue
paper or scorching or the
pin ewood board

V-0 or V-1 are acceptable. Electrical test not required

Insulation Resistance

>100MQ

Applying a direct current voltage of 100 V between the electrode and
the substrate., maintaining 60s , then test insulation resistance value

Dielectric Withstand Voltage

No breakdown or arcing

Applying an AC VOLTS which the effective value is the maximum load
voltage to the electrode and substrate at a rate of approximately 100
V/s, maintaining it for 60+5 seconds

High Temperature and Humidity

No visible damage,
AR+1.0% maximum

1000 hrs 85°C / 85%RH 10% of Rated power (current) or
component limit current (whichever is smaller)

High Temperature Storage

No visible damage,
AR+1.0% maximum

1000 hrs @ 125°C, without load

Low Temperature Load

No visible damage,
AR+1.0% maximum

-55°C, no load for 1.5 hours, apply rated power, continue for 45 minutes,
cool for another 15 minutes, return to room temperature and test again

Temperature Cycling

No visible damage,
AR%1.0% maximum

-55°C @ 30 min ~ +125°C @ 30 min, 1000 cycles

Load Life

No visible damage,
AR+1.0% maximum

1000 hrs @ 70%2°C, rated current or component limit current (whichever

is less), 90 min on, 30 min off

W Reference Standards: MIL-STD-202, IEC60115, UL-94
M Storage Temperature: 5~35°C; Humidity: 40~75%RH
M Shelf Life: 1 years from production date
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BPackaging

Packing Quantity & Reel Specifications Unit :mm
Paper Emboss .
Type w M A B D Tape Plastic Tl T
(EA) Tape (EA) k93] ==
CSA06 9.0£0.3 |178.0+2.0| 2.0+0.5 | 13.5+0.5 | 60.0+1.0 5,000 - 1}
CSA12 | 12.3£0.5 {178.0+2.0| 2.0+0.5 | 13.5+0.5 | 60.0+1.0 - 4,000
1
u -— -
Paper Tape Specifications
D0 PL. P2 PO T
| B
5 # El N
[T H “ Ly = i
[aa ol g -
Y [ L L
Y u
—— A —eut
Unit: mm
Type A B w E F PO P1 P2 DO T
CSA06 2.00 3.60 8.00 1.75 3.50 4.00 4.00 2.00 1.50 0.90
Emboss Plastic Tape Specifications
Top Tape
/71’ D ¢ Do
( < ¥ Y
] ) DAy —D H oy
/F“ 8 e e T T N
\T W Flw
o ° o B e . ° ° °
‘ ¥
| | H Xy | | | M
/71 ¢ D1 1.4Min.
T Resistor PP Po direction of unreeling
{Emboss Tape r T >
Unit: mm
Type A B w E F P, P P, @Dy T
CSA12 3.50 6.80 12.00 1.75 5.50 4.00 4.00 2.00 1.50 1.20
BIRecommend Land Pattern
- b G b_ Unit: mm
| i Type a b c
I : { CSA06 1.80 1.70 1.60
) o o
| L CSA12 3.70 1.90 3.60
! 1
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Four Terminal ngh PreC|3|on Current Sense Resistors —4T Series

[l Features

—SMD Type designed for automatic insertion
—High power rating in small size

—Metal foil construction ensures high reliability
and performance with very low and stable TCR

— Design for current sense circuits in power
electronic systems
—Industry standard sizes

lConstruction

|

—MSL: Level 1
. ] @ |Alumina Substrate ® |Electrode
.Appllcatlons @ |Resistor Layer @ |Protection coat
—Power Management Applications
— Switching Power Supply
— Over Current Protection in Audio Applications
—\Voltage Regulation Module (VRM) .Dimensions Unit: mm
—DC-DC Converter, Battery Pack, Charger, W T
Adaptor Size eight
) . Type L w T D1 D2 (9)
— Disk Driver . (Inch) (1000pcs)
—Portable Devices (PDA, Cell Phone) 4T06 | 1206 |3.0:0.2 [ 1.6£0.2 [0.5:0.15( 1.0£0.2 [0.55:0.2| 10
4T10 2010 |5.04£0.2 | 2.5+0.2 [0.5+0.15| 1.7+0.2 | 0.9+0.2 29
B Schematic diagram
—V = voltage terminal
—I = current terminal
G 0
lPart Numbering
| 4t | [ 10 |} [ F | [T 1 [F 1 [ a R010
I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating Code
06: 1206 D: +0.5% T: Taping Reel D: 50 Q: 3/4W R010: 0.01Q : Standard
10: 2010 F:+1% B: Bulk W: £75 u: 172w N: No Marking
G: 2% E: +100
J: 5%
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B Standard Electrical Specifications

ltem power Rating | Operating Temp. Resistance Range TCR
at 70°C Range PPM/°C
Type J £0.5% £1% 2% +5% ( )
150
4T06 (1206) 1/2W -55 ~ +155°C 10mQ-20mQ 75
+100
150
4T10 (2010) 3/4W -55 ~ +155°C 10mQ-20mQ 75
+100
Operating Voltage=,/ (P*R) or Max. operating voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. overload voltage listed above, whichever is lower.
BViking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Resistance
(T.C.R)

As Spec.

+25/-565/+25/+125/+25°C

Short Time Overload

+(0.5%+0.0005Q)

RCWV*1.5 for 5 seconds

Insulation Resistance

>1000MQ

Apply 100Vpc for 1 minute

Endurance

+(0.5%+0.0005Q)

70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hrs “OFF”

Damp Heat with Load

+(0.5%+0.0005Q)

40+2°C, 90~95% R.H. RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5 hrs
“OFF”

Bending Strength

+(0.5%+0.0005Q))

Bending amplitude 3 mm for 10 seconds

Solderability 95% min. coverage | 245+5°C for 3 seconds
Dielectric Withstand Voltage By Type Apply Max. Overload Voltage for | minute
Resistance to Soldering Heat +(0.5%+0.0005Q) 260+5°C for 10 seconds

Rapid change of temperature

+(0.5%+0.0005Q)

-55°C ~155°C, 5 cycles

RCWYV/(Rated continuous working voltage)= " (P*R) or Max. Operating voltage whichever is lower
B Reference Standards: MIL-STD-202, JIS-C 5201

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

HIRecommend Land Pattern

A

L
—_ I

...

_

$w

Unit: mm
Type L w A B
4T06 1.75 1.10 1.00 0.30
4T10 2.55 1.55 1.40 0.50

Iy

96




ISO
9001
Quaiity

Management Man

ISO
14001

IATF 1ISO 1ISO
16949 13485 14064-1
atal puomotv cusey & o ] Sesenouso

RoHS

' COMPLIANT

@

B Packaging

ISO
50001

e2oViking

o T |y @B
W ||
|
Packing Quantity & Reel Specifications Unit :mm
Paper Emboss
Type OA 2B acC W T Tape Plastic
(EA) Tape (EA)
4T06 |178.0+1.0| 60.0+1.0 | 13.5£0.7 | 9.5£1.0 | 11.5£1.0 5,000 -
4T10 [178.0£1.0| 60.0+1.0 | 13.5£0.7 | 13.5£1.0 | 15.5£1.0 - 4,000
Paper Tape Specifications
Bottom Tape Top Tape
p p p ¢ Do
[ ] & ¥ A
— D DA DD N Ey
W RS A A Y
A
| F W
B ‘ v
N ) ; H Xy 1 | | M :
! P
> 1 P i i i
Resistor . U 2“ 0 direction of unreeling
Paper Tape I« > >
Unit: mm
Type A B w E F Po P4 P, ®D, T
4T06 2.00+0.05 | 3.55£0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 1.55+£0.05 | 0.75+0.05
Emboss Plastic Tape Specifications
Top Tape
P 1ap ¢ Do
( R [ A
D DD A By
v [\ } /’Wﬂ—m \Vk } N | } } N
'] L] F
o . o B e ° ° ° ° v
‘ ¥
@ ; H x4 | | 1 M
\ ¢ D1 14Min.
T Pr P2 Po direction of unreelin
; g
Resistor e N .
Emboss Tape
Unit: mm
Type A B w E F Po P4 P, @Dy T
4T10 | 2.85+0.10 | 5.45+0.10 | 12.0£0.10 | 1.75£0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+£0.10 | 2.00+£0.05 | 1.50+0.10 | 1.00+0.20
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Ultra Low Ohm (Metal Strip) Chip Resistor—LR Series

Il Construction

| Y
T : |[,:p<=[= ‘
I A

Black—Wave or IR reflow soldering

@ |Solder Plating (®|Barrier Layer
@|Alloy Plate @|Overcoat

lFeatures

—High power rating up to 3 Watts

—Low TCR down to +50 PPM/°C
—Resistance values from 0.5 to 10m ohm
— Customized resistance available
—Wide range package sizes 2512
—AEC-Q200 Compliance

—MSL: Level 1

B Applications

—NB (for Power Management)

—MB (for Power Management)

—SWPS (DC-DC Converter, Charger, Adaptor)
— Monitor (for Power Management)

lPart Numbering

\L|R||1|2||JI|\IT\\IE\I?I R002 @

Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
12: 2512 F: +1% T: Taping Reel D: +50 : Standard R002: 0.002Q : Black Coating
H: £3% W: 75 A: 1.5W R020: 0.02Q
J: £5% E: £100 S: 2w 0M50: 0.0005Q
K: £150 R: 3W 1M50: 0.0015Q

W Derating Curve

100
90
80
70
60
50 |
40
30
20

Power ratio(%)

60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

Ambient Temperature(C)
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lDimensions Unit: mm
Weight
Part No. Resistance (mQ) L T D (9)
(1000pcs)
LR120ToOM50 0.50 6.35+0.254 3.18+0.254 1.25+0.20 1.85+0.38 184.11
LR120ToOM75 0.75 6.35+0.254 3.184+0.254 0.75+0.20 1.55+0.38 131.11
LR120ToR0O01 1.00 6.35+0.254 3.184+0.254 0.65+0.20 1.55+0.38 110.85
LR120To1M50 1.50 6.35+0.254 3.184+0.254 0.45+0.20 1.55+0.38 67.16
LR120ToR002 2.00 6.35+0.254 3.184+0.254 0.35+0.20 1.55+0.38 49.3
LR120To2M50 2.50 6.35+0.254 3.18+0.254 0.65+0.20 1.40+0.38 97.95
LR120ToR003 3.00 6.35+0.254 3.18+0.254 0.55+0.20 1.4040.38 83.49
LR120ToR004 4.00 6.35+0.254 3.18+0.254 0.45+0.20 1.40+0.38 62.59
LR120ToR005 5.00 6.35+0.254 3.18+0.254 0.35+0.20 1.4040.38 49.84
LR12c0ToR0O06 6.00 6.35+0.254 3.184+0.254 0.3240.20 1.40+0.38 41.76
LR120To6M50 6.50 6.35+0.254 3.184+0.254 0.304£0.20 1.40+0.38 35.85
LR12c0ToR0O07 7.00 6.35+0.254 3.184+0.254 0.274+0.20 1.40+0.38 34.01
LR120ToR0O10 10.00 6.35+0.254 3.184+0.254 0.25+0.20 1.40+0.38 25.97
Standard Electrical Specifications
Item Power Rating Operating Temp. Range Resistance Range (mQ) TCR
Part No. at 70°C % | 3% [ 5% (PPM/°C)
LR12cTDoooo 1w 0.5,0.75,1,1.5,2 +50
LR120TWoooo 1w 6,6.5,7 175
LR120TEoooo 1w 987C ~IT0°C 4,5,10 +100
LR120TKoooo 1w 25,3 +150
Operating Current=,/ (P/R), Operating Voltage=, (P*R)
lHigh Power Rating Electrical Specifications
o Item Power Rating Operating Temp. Range Resistance Range (mQ) TCR
art No. at70°C 1% % | =% (PPM/°C)
LR12o0TDSoooo 2W 05,0.75,1,15,2 150
LR120TWSoooo 2W 6,6.5,7 175
LR120TESoooo 2W 4,5,10 +100
LR120TKSoooo 2W 25,3 +150
-55°C ~ +170°C
LR120TDRoooo 3wW 0.5,0.75,1,1.5,2 +50
LR120TWRoOooo 3w 6,6.5,7 +75
LR12o0TEROOoO 3w 4,5,10 +100
LR120TKRoooo 3W 25,3 +150

Operating Current =,/ (P/R), Operating Voltage=," (P*R)

W Viking has the ability of manufacture following options based on customer’s requirement.
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BEnvironmental Characteristics

Item Requirement Test Method
Temperature Coefficient of As Spec. +25°C ~125°C, 25°C is the reference temperature
Resistance (T.C.R.)
Short Time Overload +0.5% 5*rated power for 5 seconds
Endurance +1% ZOiZ‘:C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
OFF
Dry Heat +1% at +170°C for 1000 hrs
Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat +0.5%

260+5°C for 10 seconds

Thermal Shock +0.5%

-65°C ~ 150°C, 100 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: MIL-STD-202, JIS-C 5201-1

M Storage Temperature: 15~28°C; Humidity < 80%RH
BShelf Life: 2 years from production date

B Packaging

Embossed Plastic Tape Specifications

ﬁl

Top Tape ¢ Do
" ¥ X A
i V2 n N NN S W W S N B
% AP P §

NN

T \
Resistor

¢ D4
P4 P, ) Po Direction of unreeling
Embossed Tape ) ! "
Unit: mm
Type Refﬁtgr)'ce A B w E F Po P, P, D, oD, T Q‘;E;'\t)'ty
LR12 0.50-0.75|3.40+0.1|6.75+0.1|12.0+0.1] 1.75+0.1|5.5£0.05| 4.0+0.1 | 4.0+0.1 |2.0+£0.05| 1.55+0.05 | 1.4min.| 1.45+£0.2 2,000
1-10 |3.40£0.1|6.75£0.1|12.0£0.1|1.75+0.1|5.5+0.05| 4.0+0.1 | 4.0+0.1 (2.0+0.05| 1.55+0.05 | 1.4min.| 0.81+0.1| 2,000

1. The cumulative tolerance of 10 sprockets hole pitch is £ 0.2mm.

2. Carrier camber shall be not more than 1Tmm per 100mm through a length of 250mm.

3. A & B measured 0.3mm from the bottom of the packet

4. T measured at a point on the inside bottom of the packet to the top surface of the carrier.

5. Pocket position relative to sprocket hole is measured as the true position of the pocket and not the pocket hole.
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Low Ohm ( Metal Strip) Chip Resistor—LRP Series

Il Construction
|
L
-
-
F
1
4 |_‘ £
i
D2
2
3 1 4 (5 §
.Features ® |Alloy Plate @ |Internal Electrode
—Low TCR down to +25 PPM/°C @|Overcoat © |Barrier Layer
— Customized resistance available ® [Marking ® [Solder Plating
—Low inductance < 5nH
—AEC-Q200 Compliance
— Sulfur resistance unaffected by sulfur environments .Dimensions Unit: mm
—Lead-free and RoHS compliant .
) Size Weight
—MSL: Level 1 TYPe | (inch) L w T D1 D2 (@
(1000pcs)
LRPO5 | 980° 12 0520.10[1.250.10{0.50£0.15|0.65£0.15(0.65+0.15| 6.5
LRPO5 | 980% 12 0520.10[1.25£0.10|0.43£0.15|0.4540.15(0.45+0.15| 4.5
.Applications LRP06 | 1206 |3.15+0.10|1.45+0.10|0.55+0.10(0.55+0.15(0.55+0.15 10.5
—NB (for Power Management) LRP10| 2010 [5.00+0.15)|2.40+0.15|0.60+0.10(0.80+0.20(0.80+0.20( 40.0
—MB (for Power Management) , 2912 16.40+0.25(3.20£0.25(0.70£0.20|0.90£0.30|0.900.30|  52.6
—SWPS (DC-DC Converter, Charger, Adaptor) '251';
— Monitor (for Power Management) LRP12 | ' [6.40£0.253.20£0.25|0.70£0.20|0.90£0.30|1.45:0.30| ~ 52.6
2512 16.40£0.25(3.20£0.25(0.70£0.200.90+0.30(1.85¢0.30|  52.6
[l Derating Curve
100 100
9 | g0 i
80 | a0 :
<R EF 00
T 60 o 60
T 50 | B 50 M
& 40| 5 40
2 S |
E 30 + a 30 M
20 | 20
10 | 10 11
[ L L L i L L L L i s L s L s L L1 s s s i s
Oreo 50 -40 -30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 18¢ D'W -S040 3020 -0 0 A0 20030 40 30 B0 O30 20 100 110 120 130 140130 180 170 180
Ambient Temperature('C) Terminal Temperature(t”')

lPart Numbering

LRP 2] R T b s
l l [ I [

Product Dimensions Resistance Packaging TCR Power Resistance
Type (LxW) Tolerance Code (PPM/°C) Rating
05:0805 D: +0.5% T: Taping Reel C: +25 R: 3W R015: 0.015Q
06:1206 F: 1% D: 50 S: 2W R050: 0.05Q
10: 2010 J: 5% W: 75 T 1W 1M50: 0.0015Q
12: 2512 E: +100 Q: 3/4W
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B Standard Electrical Specifications

Power Rated . i
ltem Rating Terminal Operating Resistance Range (mQ) TCR;
Type at 70°C | Temperature R +0.5% *1% *5% (PPM/°C)
+50
10, 15, 20 175
0.75W 110°C -55 ~ +170°C (5 75
2 +100
LRPO5 (0805) " 150
+75
1w 110°C -55 ~ +170°C (5 75
2 +100
8, 10, 12, 15, 20, 25, 30, 33, 40 +50
LRPO6 (1206) 1w 110°C -55 ~ +170°C 375
3,4,5,7,8,10, 12, 15, 20, 25, 30, 33, 40 »
+100
1w 110°C -55 ~ +170°C |4, 5, 10, 15, 20, 30, 50, 68, 75, 100
LRP10 (2010) 75
2w 110°C -55 ~ +170°C |4, 5, 10, 15, 20, 30, 50, 68, 75
3,4,5,6,7,18, 20, 22, 25, 30, 33, 35, 39, 40, 47, 50, 60, 68, 70, 75, 80, +95
82, 90, 91, 100, 120, 150, 180, 200
LRP12 (2512) | 2W, 3W 110°C -55 ~ +170°C
1,15,2,25,3,4,5,6,7,8,85,9, 10, 12, 15, 18, 20, 22, 25, 30, 33, 35,/ 50
39, 40, 47, 50, 60, 68, 70, 75, 80, 82, 90, 91, 100, 120, 150, 180, 200 75

Operating Current =,/ (P/R) , Operationg Voltage=,/ (P*R)
H Viking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of

Resistance (T.C.R) As Spec. +25°C ~125°C, 25°C is the reference temperature
Short Time Overload +1.0% 5*rated power for 5 seconds

Insulation Resistance 210G 100V DC for 1 minute

Endurance +1.0% 70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr “OFF”
Biased Humidity +1.0% 1000 hrs 85°C/85%RH 10% of operating power
Dry Heat +1.0% at +170°C for 1000 hrs

Bending Strength +1.0% Bending width 2mm once for 60 seconds
Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat +0.5% 260+5°C for 10 seconds

Rapid Change of Temperature +1.0% -55°C to +155°C, 5 cycles

Low Temperature Storage +1.0% at -55°C for 2 hrs

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower. Operating Current =,/ (P/R).

B Reference Standards: MIL-STD-202, JIS-C 5201-1, IEC-60115
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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HPackaging 7C
Reel Specifications & Packaging Quantity ﬁ B
ol I 2B
Q K1/ U I
BA W] Unit: mm
T
Resistance Packaging Tape Reel
Type (mQ) Quantity Width | Diameter @A o8B ec w T
LRPO5 2~20 Paper 5K 8mm 7 inch 178.5t1.5 60+1/-0 13.0+0.2 9.0£0.5 12.5+0.5
LRP06 3~40 Paper 5K 8mm 7 inch 178.5t1.5 60+1/-0 13.00.2 9.0£0.5 12.5+0.5
LRP10 4~100 Embossed | 4K 12mm 7inch | 178.5+/-1.5 60+1.0 13.0+0.5 13.0+1.0 15.5+0.5
LRP12 1~200 Embossed | 4K 12mm 7inch | 178.5+/-1.5 60+1.0 13.0£0.5 13.0+1.0 15.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
- NN NS ~ o~ |E
4 N - N N - L N
i i I x— i 1 % F
W
% 45_‘ f } } | 1 ! LF L
Pap-ngape Resistor | P4 N P, Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P ®D, T
LRPO5 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
LRP06 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
¥
1/ S A, o o s |E
ﬁ% N AV SN N P
Al T
F
] o Bl e . . C W
w
§ - LF
\ wD41.5+0.25,-0
T Resistor <Pt P2l Po | Direction of unreeling
Embossed Tape l ! "
Unit: mm
Type A B w E F Po P4 P, oD, T
LRP10 | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+£0.05 | 1.50+0.1, -0 1.20+0
LRP12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+£0.10 | 4.00+0.10 | 2.00+£0.05 | 1.50+0.1, -0 1.20+0
HIRecommend Land Pattern Unit: mm
Type A B C
LRPO05 0.65 1.10 1.40
LRP06 1.50 1.40 1.70
C LRP10 3.60 1.40 2.50
LRP12
(2~200mQ) 4.00 2.00 3.50
« LRP12
(1~1.5mQ) 2.30 2.65 3.50

Vv,

Vo

(Sensing Trace)

* FR4 copper board, 100um of copper pad thickness
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Ultra-Low Chip Resistor Jumper—LRJ Series

*

Construction

LRJ06 / LRJ10/LRJ12

@ |Alloy Plate

@

Internal Electrode

@ |Overcoat

Barrier Layer

® |Marking

Solder Plating

LRJO2 / LRJO3 / LRJO5

@ |Alumina Substrate

@ |Overcoat

@ |External Electrode

No Marking

® |[Resistor Layer

=
Features
— Ultra-Low resistance values Max. 0.5 mQ _/W"'/ | -
—High current application
—Pb Free
—MSL: Level 1
B Applications
—NB
—Mobil Device
—Server
—Electrical tools
—Power Management
BDimensions Unit: mm
. Weight
Type (f":zz) L w T D (9)
(1000pcs)
LRJO2 0402 1.00£0.05 | 0.50+0.05 | 0.25+0.10 | 0.30+0.10 0.7
LRJO3 0603 1.50+0.15 | 0.80+0.15 | 0.42+0.10 | 0.40+0.10 1.9
LRJO5 0805 1.95+0.15 | 1.20+0.15 | 0.58+0.10 | 0.55+0.10 5.5
LRJO6 1206 3.10+0.20 | 1.45+0.20 | 0.45+0.20 | 0.55+0.20 9.6
LRJ10 2010 4.85+0.20 | 2.50+0.20 | 0.45+0.20 | 0.75+0.20 31.5
LRJ12 2512 6.20+0.20 | 3.20+0.20 | 0.60+0.20 | 0.90+0.20 55.8

W Derating Curve

Power ratio(%)
S
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RoHS

' COMPLIANT

lPart Numbering

bsi. 1SO
<v> 9001
Quality
Manage

ment Mar

1ISO IATF 1SO 1SO ISO
14001  )16949 13485 14064-1 ) 50001
v Qualit Greenhouse

)

| LRJ

L 10|

e2oViking

RORO

Product
Type

Dimensions
(LxW)

Resistance

Tolerance

Packaging
Code

TCR
(PPM/C)

Power

Rating

Resistance

02: 0402

- No Specified

T: Taping Reel

- No Specified

: Standard

03: 0603
05: 0805
06: 1206
10: 2010
12: 2512

RORO: Jumper

B Standard Electrical Specifications

i Operating Temp. Resistance Range Rated Current
Type Range (mQ) (A)
LRJO2 (0402) -55 ~ +155°C 0.5 mQ Max. 20.0
LRJO3 (0603) -55 ~ +155°C 0.5 mQ Max. 22.4
LRJO5 (0805) -55 ~ +155°C 0.5 mQ Max. 31.6
LRJO6 (1206) -55 ~ +155°C 0.2 mQ Max. 50.0
LRJ10 (2010) -55 ~ +155°C 0.2 mQ Max. 71.0
LRJ12 (2512) -55 ~ +155°C 0.2 mQ Max. 100

Operating Current =/ (P/R) , Operationg Voltage=," (P*R)

H Viking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Item

Requirement

Test Method

Variation of resistance with temperature Max. 0.5 mQ +25/-55°C, +25/+125°C

S i Overs ox 050 R et 5 o2 secnas LR 2101
Endurance Max. 0.5 mQ Zgﬁg";dR;tsegrcs:l{‘r(r)ané’for 1000 hrs with 1.5 hrs
Damp Heat Max. 0.5 mQ 40+2°C, 90~95% R.H. for 1000 hrs

Dry Heat Max. 0.5 mQ at +155°C for 1000 hrs

Bending Strength Max. 0.5 mQ Bending once for 60 seconds with 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat Max. 0.5 mQ 260+5°C for 10 seconds

Rapid Change of Temperature Max. 0.5 mQ -55°C to +125°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
Operating Current =/ (P/R). Operationg Voltage=, (P*R).
H Reference Standards: JIS-C 5201-1, IEC-60115

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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BPackaging

Reel Specifications & Packaging Quantity

Unit: mm
Packaging Tape Reel T oo THH
Type Quantity Width |Diameter| @A VE ®C & a0
LRJ02 Paper 10K| 8mm 7 inch 178+1.0 | 60.0+1.0 | 13.5£0.7 | 9.5¢1.0 |11.5+1.0 ’< B T
4 3B
LRJO3 Paper 5K 8mm 7 inch 178+1.0 | 60.0+1.0 | 13.5£0.7 | 9.5¢1.0 |11.5+1.0 Q {ﬂ/ {
LRJO5 Paper 5K 8mm 7 inch 178+1.0 | 60.0+1.0 | 13.5£0.7 | 9.5¢1.0 |11.5+1.0
LRJ0O6 Paper 5K 8mm 7inch |[178.5t1.5| 60+1/-0 | 13.0£0.2 | 9.0+0.5 |12.5+0.5 \¢A/ "
LRJ10 | Embossed | 4K | 12mm 7inch |[178.5t1.5| 60+1/-0 | 13.0£0.5 | 13.0+0.5 |15.5+ 0.5
LRJ12 | Embossed | 4K | 12mm 7inch |[178.5+1.5| 60.0£1.0 | 13.0£0.5 | 13.0+1.0 |156.5+ 0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] ¥ A A
H/ S A o Ay |EY
v W\V AV I N N \V \V .
. o VW
N AL LT ,
H\
T . . . .
Paper Tape Resistor X P4 >|4P2'< Po N Direction of unreellng=
Unit: mm
Type A B w E F Po P4 P ®D, T
LRJO2 0.70+0.05 | 1.16+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+0.05 | 0.45+0.10
LRJO3 1.10£0.05 | 1.90+0.05 | 8.00+0.10 | 1.75+0.05 | 3.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00£0.05 | 1.55+0.05 | 0.60+0.03
LRJO5 1.63+0.05 | 2.40+0.05 | 8.00+0.10 | 1.75+0.05 | 3.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00£0.05 | 1.55+0.05 | 0.75+0.05
LRJO6 1.90+0.15 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1/-0| 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
¥ [
1/ S ey o s |E]
v NZE S = N N N
§ ! F Wi
O - e — R 4
W
&Y :
\ & D11.5+0.25,-0
T Resistor . P1 |P2]. Po | Direction of unreeling
[ g >
Embossed Tape Unit: mm
Type A B w E F Po P4 P ®D, T
LRJ10 | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 {1.50+0.1, -0 1.2°
LRJ12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 {1.50+0.1, -0 1.2°
BRecommend Land Pattern Unit: mm
/ ______ % L) Type A B c
/ / c LRJO2 0.50 0.65 0.50
/ ______ LRJO3 0.50 1.00 0.90
4
LRJO5 0.80 1.30 1.30
LRJO6 2.00 0.90 1.60
P B P A R LRJ10 3.80 0.90 2.80
LRJ12 4.00 2.00 3.50
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Metal Foil Chip Fixed Resistor—MF Series

Il Construction

Viking

(=

(2

—_]
@ |Ceramic Substrate |@ |Primary Overcoat @ |Edge Electrode
lFeatures . .
@|Alloy Plate ®|Cu Plating Barrier Layer
—High power rating up to 2 Watts © [Top Electrod ols v O T Eloctrod
— Low TCR down to +50 PPM/°C op Electrode econdary Overcoa xternal Electrode
— Current detecting resistors
— Superior mechanical and frequency characteristics
— Compliant with RoHS directive M Derating Curve
—Halgen free requirement
—MSL: Level 1 _ 100 —5:5(_' ?O\( ‘|?|0L.'
| s |
L 4 75— ; N I
B Applications g : : AN :
= | 1 |
— Switching Power Supply, Over Current Protection = i i i \\ )
—Voltage Regulation Module(VRM) E 55 i : . !
—DC-DC Converter, Charger E , N
—Portable Devices etc 075 50 25 0 25 50 75 100 126 150 175
Ambient temperature(C)
lDimensions
- L -
Aoau-
w .,
s
i
t
1 7
- ‘.b—
Figure1 Figure2 Figure3
Unit: mm
Size Resistance
Type (Inch) (mQ) L w t a b
MF02 0402 10, 20 1.00+0.10 0.50+0.10 0.40+0.10 =0.35 0.30+0.15
MFO03 0603 =5 1.60+0.20 0.80+0.20 0.70+0.15 =0.60 0.35+0.20
3-4 0.70+0.30
MFO05 0805 ~5 2.00+0.20 1.25£0.20 0.70+0.15 0.40+0.25 04020 30
3-4 0.90+0.30
MFO06 1206 ~5 3.20+0.20 1.60£0.20 0.75+0.15 0.50+0.30 05020 30
2 1.80+0.30
3 1.60+0.30
MF10 2010 75 5.00+0.20 2.50+0.20 0.75+0.20 0.60+0.30 17302030
>5 0.80+0.30
2 2.30+0.30
3 1.90+0.30
4 1.70+0.30
MF12 2512 56 6.40+0.20 3.20+0.20 0.75+0.20 0.90+0.30 1202030
7 1.10+0.30
>7 0.90+0.30

Figure 1 for MFO03 ; Figure 2 for MF05210mQ / MF06 type / MF12 type; Figure 3 for MF05<10mQ / MF10 type

MF02 chip resistor is without marking.
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lPart Numbering

""}F‘“’f"f‘ IIEIILIJ\ R005
Product Dimensions Resistance Packaging TCR Power Resistance
Type (LxwW) Tolerance Code (PPM/°C) Rating
02: 0402 D: +0.5% T: Taping Reel D: £50 P: 1/5W R005: 0.005Q
03: 0603 F: +1% W: 275 V: 1/4W R010: 0.01Q
05: 0805 G: £2% E: +100 O: 1/3W R100: 0.1Q
06: 1206 J: 5% F: £200 U: 1/2W
10: 2010 Q: 3/4W
12: 2512 T 1W
S: 2w
B Standard Electrical Specifications
tem E:::gr Operating Limiting Max. Resistance Range(mQ) TCR
Type at 70°C Temp. Range | Element Current |Overload Current| +q 50, +1% | +29% | +5% (PPM/°C)
MFO02 1/5W, 1/4W | -55 ~ +170°C 5.0A 11.2A - 10, 20 +100, £200
MF03 1/2W 55 ~ +170°C 12.9A 28.9A - 59 2100, £200
i ' ' - 10 - 30 +50,+100
- 3-9 +100
3/4W 15.8A 35.4A
- 10 150
MFO05 -55 ~ +170°C
1/4W, 1/3W, 12.9A 28.9A 3-9 +100
12W ' ' - 10 - 50 +50
- 3-5 175, £100
MFO06 12W, 1W | -55 ~ +170°C 18.3A 40.8A 6-9 150,100
10-68 150
MF10 1w 55 ~ +170°C 22.4A 50A - 2-4 £100, £200
i ' - 5-100 +50,+100
1w 3.2A 7.1A - 101 - 200 +50,+100
MF12 -55 ~ +170°C - 2-4 +100, £200
2w 31.64 63.3A - 5-100 +50,+100
Current of DC or AC RMS value.
Rated current=,/ (P/R) or Limiting element voltage whichever is lower.
B Environmental Characteristics
Item Requirement Test Method
Temperature Coefficient of As Spec. +20/+125/+20°C

Resistance (T.C.R.)

Short Time Overload

Endurance

Endurance at upper
Category Temperature

Damp Heat Steady State

Rapid Change of Temperature

No mechanical damage
AR=#1%

1/5W~1W: 5xrated power for 5s
2W: 4xrated power for 5s

70£2°C, 1000 hrs, rated current or limiting element current whichever
is lower for 1.5 hrs “ON” and 0.5 hr “OFF”

at 170+2°C for 1000 hrs

40+2°C, 93+3% RH, 1000 hrs, rated current or limiting element current]
whichever is lower for 1.5 hrs “ON” and 0.5 hr “OFF”
-55°C(30min) —normal temperature(5min) —125°C(30min),
cycles

100

Solderability

95% min. coverage

245+5°C for 3+0.3 seconds

Resistance to Soldering Heat

No mechanical damage

270+5°C for 1011 seconds

Substrate Bending Test AR=#1% 2010, 2512 sizes:2mm  Other sizes:3mm
9 Duration: 6015 seconds
Insulation Resistance >1000MQ Apply DC 100V+15V between substrate and terminations for

1min, then check insulation resistance

Voltage Proof

No breakdown or flashover

Apply max. overload voltage of AC RMS at a rate of approximately
100V/s between substrate and terminations for 60+5 seconds

Component Solvent Resistance

No mechanical damage
AR=#1%

Iso-propyl alcohol (IPA), 23+5°C, 10hrs

Reference Standards: IEC 60115-1
.Storage Temperature: 5~30°C; Humidity 30~70%RH
BShelf Life: 1 year from production date
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B Packaging
Packing Quantity & Reel Specifications Unit :mm N o0 .
Emboss
Type | @A 2B @c w T 'raPaep(eErA) Plastic / 3 i
P Tape (EA) [} 3 Tt
MF02 |[178.0+2.0| 58.0+2.0 | 13.0+0.5 | 9.5+1.0 | 12.5¢1.5 10,000 - ‘ my i TH i
MF03 |[178.0+2.0| 58.0+2.0 | 13.0+£0.5 | 9.5+1.0 | 12.5¢1.5 5,000 - Q 0
MF05 |[178.0+2.0| 58.0+2.0 | 13.0+0.5 | 9.5+1.0 | 12.5¢1.5 5,000 -
MF06 |[178.0+2.0| 58.0+2.0 | 13.0+0.5 | 9.5+1.0 | 12.5¢1.5 5,000 - e
MF10 |[178.0+2.0| 57.0+2.0 | 13.0+£0.5 | 13.0+0.5 | 15.5+1.5 - 4,000 eA W !!
MF12 |178.0+2.0| 57.0+2.0 | 13.0+£0.5 | 13.0+0.5 | 15.5¢1.5 - 4,000
Paper Tape Specifications
Al
Unit: mm
Type A B w F E P PO P1 @D0 T
MF02 1.20+0.10 | 0.7+0.10 | 8.00+0.20 | 3.50+0.05 | 1.75+0.10 | 2.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 0.50+0.10
MFO03 1.85+0.10 | 1.10£0.10 | 8.00+0.20 | 3.50+0.05 | 1.75+0.10 | 4.00£0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+£0.10 | 0.75+0.10
MFO05 2.35+0.10 | 1.65+£0.10 | 8.00+0.20 | 3.50+0.05 | 1.75+0.10 | 4.00£0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+£0.10 | 0.95+0.10
MF06 3.50+0.20 | 1.904£0.20 | 8.00+0.20 | 3.50+0.05 | 1.75+0.10 | 4.00£0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 0.95+0.10
Plastic Tape Specifications
® DO PO KO
4 et ™ £ i Ay | =
\{J \J kB—Ql \k_/ W, N \V
el
=
I AU m
P Pl D1 _,_|__t
Unit: mm
Type A0 BO w E F P Po P4 @D0 @D1 KO t
MF10 |[5.50+0.15|2.82+0.15|12.0£0.10(1.75+0.10|5.50+0.10|4.00+0.10(4.00+0.10{2.00+0.05|1.50+0.10{1.50+0.10|0.84+0.10|0.25+0.05
MF12 |(6.78+0.15|3.45+0.15|12.0£0.10(1.75+0.10|5.50+0.10|4.00+0.10(4.00+0.10|2.00+0.05|1.50+0.10{1.50+0.10| 1.00+0.10| 0.25+0.05
BRecommend Land Pattern Unit: mm
_ ) Type Resistance A B (o3
] MF02 10 mQ, 20 mQ 0.35 1.45 0.6
LA_J MF03 5mQ - 30mQ 0.6 2.8 1.0
3mQ - 4mQ 0.5
E MF05 5mQ - 50mQ 0.8 3.2 14
3mQ - 4mQ 0.8
MF06 5m0 - 68ma 18 4.4 1.8
2mQ 1.0
MF10 3mQ - 9IMQ 1.6 6.3 2.9
10mQ - 100mQ 2.7
2mQ - 4mQ 1.0
MF12 5mQ - 200mQ 3.8 8.0 34
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Molding E-Beam Welded Metal Strip Resistor—WMR Series

Construction

>
e e

[l Features

—E-beam welded metal strip resistors, pure copper

®

®

2@

@

Ni / Sn Plating

@ |Alloy Body

Pure Copper Terminal ® [Marking

® 06

Electron Beam Welding |® |Overcoat

Electrodes are the ideal solution for current sensing Structure
applications
—Excellent reliability, stability, Auti-pulse capability
— Special welding process, all-metal construction,
Supports low resistance , High temperature resistant
resin molded encapsulation, strong weather resistance
—Low thermal EMF(<1 pV/°C)
— Ultra-low parasitic inductance , fast response, can be
used for high frequency AC current detection
—AEC-Q200 Compliance
—RoHS compliant
lPart Numbering
_WMR | [ 12 ] F .1 | [bo | [ R | [R5 ] [k ]
I I I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Material
Type Tolerance Code (PPM/°C) Rating Code
06: 1206 D: +0.5% T: Taping Reel C: 25 S: 2W 0M50: 0.0005Q | | M: Manganin
10: 2010 F: 1% D: 50 R: 3W R001: 0.001Q K: Kamar
12: 2512 J: 5% W: 75 H: 4W R010: 0.01Q F: FeCrAl
25: 2725 E: 100 D: 5W R100: 0.1Q
28: 2728 K: +150 9: OW
27: 4527 12: £175
W Derating Curve
3 -55C 0T
125
s 100
5 |
o 75 !
= !
i i | \
g 50 i 1 Wy
© o i
m o) : s
0 I
75 -5 25 0 25 50 75 100 125 150 170

Ambient Temperature("C}
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bsi N\ 1SO 1ISO IATF ISO ° ) .
& ) 9001 14001  )16949 13485 L) ‘ lm
v Simbement Srenmentalf ftomotie i/ &

B Dimensions
9
1 .
5 H B — - — ]
| Ly - e -
l'::_‘ 2:' iy ) . A - - - -
N B ‘V_" I I ' f
E rRoo2 B
2 x = 1
0M50 — R0O1 R002 — R200
WMRO06 WMR10
F—— AL ; >
i - - e
— i y T L1 N AR
= o e, L - e L] I =T i A Al
B R002 roo3 [ oo
1 1l | | ] _,_L L
Comm . I =
0M50~R004 R005~R050
WMR12 WMR25 WMR28 WMR27
Unit: mm
Size Resistance .
Type (Inch) (mQ) Material L w T A t
1 Manganin | 3.20£0.20 | 1.65:0.20 | 0.800.15 | 0.700.20 -
2-8 Manganin 3.20+0.20 1.65+0.20 0.80+0.15 0.60£0.20 -
WMR06 1206 9-25 Kamar 3.20+0.20 1.65+0.20 0.80+0.15 0.60£0.20
9-25 FeCrAl 3.20+0.20 1.65+0.20 0.80+0.15 0.60£0.20
05-1 Manganin 5.10+0.20 2.50+0.20 0.80+0.15 1.70+0.20 0.60+0.10
WMR10 2010 27 Manganin 5.10+0.20 2.50+0.20 0.80+0.15 0.55+0.20 0.60+0.10
8 —200 Kamar 5.10+0.20 2.50+0.20 0.80+0.15 0.55+0.20 0.60+0.10
0.5—1 Manganin | 6.40£0.20 | 3.20t0.20 | 0.80+0.15 | 2.30%0.20 -
1-4 Manganin 6.40+0.20 3.204£0.20 0.80+0.15 1.50+0.20 -
5-50 Manganin 6.40+0.20 3.204£0.20 0.80+0.15 0.85+0.20 -
WMR12 2512 3_-4 FeCrAl 6.40£0.20 3.204£0.20 0.80+0.15 1.50+0.20 -
5-50 FeCrAl 6.40£0.20 3.204£0.20 0.80+0.15 0.85+0.20 -
3-4 Kamar 6.40+0.20 3.20+0.20 0.80+0.15 1.50+0.20 -
5-50 Kamar 6.40+0.20 3.20+0.20 0.80+0.15 0.85+0.20 -
0.2, 0.25 Manganin 6.80+0.25 6.50+0.25 1.20£0.10 1.70£0.15 -
0.5 Manganin 6.80+0.25 6.50+0.25 1.20+0.10 1.20+0.15 -
WMR25 2725
1,2,25 FeCrAl 6.80£0.25 | 6.50:0.25 | 1.20:0.10 | 1.20%0.15 -
3 FeCrAl 6.80+0.25 6.50+0.25 1.20+0.10 1.00+0.15 -
WMR28 2728 3-50 FeCrAl 7.201£0.20 6.80+0.20 1.00+0.10 1.10+0.15 -
1-5 Manganin 11.6+0.50 6.60+0.50 2.00+0.20 1.60+0.50 1.60+0.10
WMR27 4527 6 Kamar 11.6+£0.50 6.60+0.50 2.00+0.20 1.60+0.50 1.60+0.10
7 -100 Kamar 11.6+£0.50 6.60+0.50 2.00+0.20 1.60+0.50 1.60+0.10
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B Standard Electrical Specifications

Item i Resistance Range(mQ
Power Rating Oper;tlng L2 Material ge(ma) P;SI?C
Type ange +0.5% 1% | #5% ( )

) - 1 +150

Manganin
WMRO6 (1206) 2w 55 ~ +170°C - 2-8 =100
i Kamar - 9-25 +75
FeCrAl - 9-25 +50
) - 0.5-1 +175

Manganin
WMR10 (2010) 2W -55 ~ +170°C - 2-7 +100
Kamar - 8-200 75
) 0.5-1 +150

Manganin
1-50 +100
WMR12 (2512 3wW -55 ~ ° 3-4 +50

(2512) 95~ +170°C FeCrAl
5-50 +25
Kamar 3-50 +50
WMR25 (2725) AW 55 ~ +170°C Manganin 0.2,0.25.0.5 +200
i FeCrAl 1,2,3 1,2,25,3 +25
WMR28 (2728) 5W -55 ~ +170°C FeCrAl 3-50 +50
Manganin - 1-5 75
WMR27 (4527) oW -55 ~ +170°C Kamar - 6 +75
Kamar - 7-100 +50
BEnvironmental Characteristics
Item Requirement Test Method

Temperature Coefficient of
Resistance (T.C.R.)

Within the specified value

Measured value -55°C and +125°C, reference value
+20°C

Solderability

No visible damage, weldable area 95%

minimum

245°C for 3 seconds

Short time overload

No visible damage, AR+0.5% maximum

2.5 times rated voltage, 5 sec

Resistance to solder heat

No visible damage, AR+0.5% maximum

270°C for 10 sec

Bending Strength

Within the specified value

Bending amplitude 2 mm for 60 seconds

Flammability

No ignition of the tissue paper or scorching

or the pinewood board

V-0 or V-1 are acceptable. Electrical test not required

Insulation Resistance

>1000MQ

Apply 100VDC for 1 minute

Dielectric Withstand Voltage

No breakdown or arcing

Apply 100VAC for 1 minute

Resistance to solvents

Marking Unsmeared

IPA, 23°C , 5+0.5 minute

High temperature and humidity

No visible damage, AR+1.0% maximum

temperature 85°C, humidity 85% of the conditions
applied 10% of the rated power (current) or component
limit current (whichever is less), for 1000 hours

High temperature storage

No visible damage, AR+1.0% maximum

1000 hrs @ 170°C, without load

Low temperature load

No visible damage, AR+0.5% maximum

-55°C, No load for one hour, rated voltage load for 45
min, no load for 15 min

Temperature cycling

No visible damage, AR+0.5% maximum

-55°C @ 30 min ~ room temperature @ <5 min ~
+155°C @ 30 min, 500 cycles

Load life

No visible damage, AR+1.0% maximum

1000 h @ 70°C, rated current or component limit
current (whichever is less), 90 min on, 30 min off

B Reference Standards: IEC 60115-1, UL-94; MIL-STD-202

Bl Storage Temperature: 15~28°C; Humidity < 80%RH
BShelf Life: 1 year from production date
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RoHS

' COMPLIANT

@

SO

ISO
1
w J W

)IATF

ISO 1SO
13485 14064-
cuaiy) ¥ 00 ) Greemnouse

1SO
1 50001
e

)

HIRecommend Land Pattern

2> Viking

b e b T Resistance a b c
ype (mQ) (mm) (mm) (mm)
! WMRO06 1-25 1.78 1.27 1.40
o WMR10 0.5-1 3.00 2.40 1.40
2 -200 3.00 1.60 3.00
! 0.5-1 3.70 3.00 1.30
WMR12 1-4 3.70 2.30 2.80
5-50 3.70 1.90 3.60
WMR25 0.2-0.25 6.86 3.18 1.32
05-3 6.86 2.28 3.12
WMR28 3-50 7.82 2.75 3.51
WMR27 1-100 8.70 3.40 8.00
B Packaging
Reel Specifications & Packaging Quantity Unit: mm
T
Packaging Tape Reel oC
Type Quantity Width |Diameter ok i i b
WMRO06 | Embossed | 5K 8mm 7inch |178.0+2.0 | 60.0+1.0 | 13.5£0.5| 8.3+0.5 ﬁ B L
WMR10 | Embossed | 4K | 12mm 7inch | 178.0+2.0 | 60.0+1.0 | 13.5£0.5|12.3+0.5 K,& L #B
o
WMR12 | Embossed | 4K | 12mm 7inch | 178.0+2.0 | 60.0+1.0 | 13.5£0.5|12.3+0.5 Q “\\JL// [7 _4
WMR25 | Embossed | 1K | 12mm 7inch | 178.0+2.0 | 60.0+1.0 | 13.5£0.5|12.0+0.3
WMR28 | Embossed | 1K | 12mm 7inch |178.0+2.0 | 60.0+1.0 | 13.5£0.5|12.0+0.3
WMR27 | Embossed | 0.5K| 24mm 7inch | 178.0+2.0 | 60.0+1.0 | 13.5£0.5|25.0+0.5 24 w H
Paper Tape Specifications
g P, B2 Pl T opten
) ||
5 $ $ $ $ $ g L
| Ll_jl -
A u&}mmmﬁm =
Minjguijpn gt !
- A et
Unit: mm
Type A B w E F PO P1 P2 ®DO T
WMRO06 1.90 3.50 8.00 1.75 3.50 4.00 4.00 2.00 1.50 1.10
Embossed Plastic Tape Specifications
D
S
Top Tape
m
& & & drd & O & &
i M M %@ 0 N [ = =
Resistor m LM LM m
_..IL, Pl P2 PO direction of urreeling
Emboss Tape
Unit: mm
Type A B w E F PO P1 P2 ®DOo T
WMR10 2.80 5.40 12.00 1.75 5.50 4.00 4.00 2.00 1.50 1.20
WMR12 3.50 6.80 12.00 1.75 5.50 4.00 4.00 2.00 1.50 1.20
WMR25 6.80 7.20 12.00 1.75 5.50 4.00 8.00 2.00 1.50 1.50
WMR28 7.70 7.20 12.00 1.75 5.50 4.00 12.00 2.00 1.50 1.45
WMR27 7.40 11.80 24.00 1.75 11.50 4.00 12.00 2.00 1.50 2.30
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Molding E-Beam Welded Metal Strip Resistor—WMB Series

@ﬁj
i

N

Construction

@ |Alloy Body ® |Alloy Body
.Featu res @ |Electron Beam Welding |@ |Overcoat
: ) Structure
—E-beam welded metal strip resistors, pure copper
Electrodes are the ideal solution for current sensing
applications
—Excellent reliability, stability, Auti-pulse capability .
— Special welding process, all-metal construction, .Deratlng Curve
Supports low resistance , High temperature resistant
resin molded encapsulation, strong weather resistance 3 B
—Low thermal EMF(<1 pV/°C) 125 454
— Ultra-low parasitic inductance , fast response, can be
used for high frequency AC current detection 100 '
—AEC-Q200 Compliance = i
—RoHS compliant I \
a0 i %
25 |
I
| |
0 H |
75 -50 -25 2% 50 75 100 125 150 170
lPart Numbering
__WMB_| 12| F T [ s | [R50 | [k ]
I I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Material
Type Tolerance Code (PPM/°C) Rating Code
12: 2512 F: +1% T: Taping Reel D: +50 S: 2W R002: 0.002Q M: Manganin
27: 4527 J: 5% K: £150 H: 4W R050: 0.05Q K: Kamar
I: 6W R100: 0.1Q
lDimensions C | 4
T | — i —
- - 3 AL f
A A i ' R300
! w0
i = (=] L]
I b= L]
R0O60 i —
! ROOZ2-ROS50
R051-R300
2512 4527 Unit: mm
Size Resistance .
Type (Inch) (mQ) Material L w A t T
WMB12 2512 51-300 Kamar 6.40+0.20 3.20+0.20 0.95+0.20 0.60+0.20 0.80+0.15
0.5 Manganin 11.50+0.20 7.20+0.20 4.10£0.20 - 1.00£0.15
WME2 452 1 Manganin 11.50+0.20 7.20+0.20 3.50+0.20 - 1.00£0.15
7 527 2-50 Kamar | 11.50:0.20 | 7.20#0.20 | 3.50£0.20 - 1.00£0.15
51 —300 Kamar 11.5040.20 7.20+0.20 1.50+0.20 1.00£0.15 1.50+0.15
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Item

i Resistance Range(mQ
Power Rating Oper;tlng LCITE: Material ge(ma) P;ﬁﬁc
Type ange 1% | +5% ( )
WMB12 (2512) 2W Kamar 51 -300 +50
Manganin 0.5,1 +150
6w -55 ~ °
WMB27 (4527) 85~ +170°C Kamar 2-50 +50
4w Kamar 51 -300 +50
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Measured value 20°C and +130°C, reference value

Resistance (T.C.R.) Within the specified value

+20°C

No visible damage, weldable area 95%

Solderability minimum

245°C for 3 seconds

Short time overload No visible damage, AR+1.0% maximum 5 times rated voltage, 5 sec

Resistance to solder heat No visible damage, AR+0.5% maximum 260°C for 10 sec

Bending Strength

Within the specified value

Bending amplitude 2 mm for 60 seconds

Flammability

No ignition of the tissue paper or
scorching or the pinewood board

V-0 or V-1 are acceptable. Electrical test not
required

Insulation Resistance

>1000MQ

Apply a DC voltage of 100V between the electrode
and the substrate, keep it for 60 seconds, and then

measure the insulation resistance value

Apply an AC voltage with an effective value of the
maximum load voltage between the electrode and
the substrate at a speed of about 100V/s, and keep
it for 60 seconds

IPA, 23°C, 5+£0.5 min

Dielectric Withstand Voltage No breakdown or arcing

Resistance to solvents Marking Unsmeared

Temperature 85°C, humidity 85% of the conditions

applied 10% of the rated power (current) or
component limit current (whichever is less), for 1000
hours

Biased Humidity No visible damage, AR+1.0% maximum

High temperature storage No visible damage, AR+1.0% maximum 1000 hrs @ 170°C, without load

-55°C, No load for one hour, rated voltage load for

Low temperature load ; )
45 min, no load for 15 min

No visible damage, AR+0.5% maximum

-55°C @ 30 min ~ room temperature @ <5 min ~
+155°C @ 30 min, 1000 cycles

1000 h @ 70+2°C, rated current or component

limiting current (whichever is smaller), 90 min on, 30
min off

Temperature cycling No visible damage, AR1.0% maximum

Load life No visible damage, AR+1.0% maximum

B Reference Standards: IEC 60115-1, UL-94; MIL-STD-202

M Storage Temperature: 5~28°C; Humidity: 40%~75%RH
BShelf Life: 1 year from production date
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M Packaging

Reel Specifications & Packaging Quantity

-l

Loany )

-

|

S
oy}

§

A W
Unit: mm
Packaging . .

Type Quantity Tape Width |Reel Diameter DA oB (o]0 w
WMB12 |Embossed| 4K 12mm 7 inch 178.0£2.0 60.0£1.0 13.5+£0.5 12.3£0.5
WMB27 ]

(OM50-R050) Embossed| 1K 25mm 7 inch 178.0£2.0 60.0£1.0 13.5+£0.5 25.0+0.5
(R051-R300) | Embossed | 0.5K 25mm 7 inch 178.0£2.0 60.0£1.0 13.5+£0.5 25.0+£0.5
Embossed Plastic Tape Specifications
§
Top Tape
m
H% H} H% MH% e
Resmtor Lu \‘
4_ ‘ Pl JPZ PO direction of urreeling
/Emboss Tape I -
Unit: mm

Type A B w E F PO P1 P2 ®Do T
WMB12 3.50 6.80 12.00 1.75 5.5 4.00 4.00 2.00 1.50 1.20
WMB27

(OM50-R050) 7.50 11.80 24.00 1.75 11.5 4.00 12.00 2.00 1.50 1.30
WMB27
(RO51-R300) 7.50 11.80 24.00 1.75 11.5 4.00 12.00 2.00 1.50 2.30
HIRecommend Land Pattern
Unit: mm
i WMB12 3.70 1.90 3.60
WMB27
_____ - (OM50) 8.70 5.00 3.00
WMB27
! (RO01-R050) 8.70 5.00 3.50
WMB27
(RO51-R300) 8.70 3.00 7.50
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Four Terminal Molding E-Beam Welded Metal Strip Resistor—WMK Series

Construction
=
f’
< ,,,/
=
MFeatures © |Ni/ Sn Plating ® |Marking
—E-b Ided metal stri ist 4-terminal
eam welded metal Strip resistors, 4-termina . @© |Electron Beam Welding |® |Overcoat
structure, pure copper Electrodes are the ideal solution
for current sensing applications Structure
—Excellent reliability, stability, Auti-pulse capability ® |Alloy Body
— Special welding process, all-metal construction,
Supports low resistance , High temperature resistant
resin molded encapsulation, strong weather resistance
—Low thermal EMF(<1 pV/°C)
— Ultra-low parasitic inductance , fast response, can be
used for high frequency AC current detection
—AEC-Q200 Compliance
—RoHS compliant
lPart Numbering
IWll\/IK\|1|2|\T\ IIT\\IE\IIFI\R(imIIKlI
Product Dimensions Resistance Packaging TCR Power Resistance Material
Type Tolerance Code (PPM/°C) Rating Code
12: 2512 D: +0.5% T: Taping Reel C: +25 R: 3W 0M50: 0.0005Q | | M: Manganin
37: 3637 F: 1% D: +50 D: 5W R001: 0.001Q K: Kamar
J: 5% W: £75 R010: 0.01Q F: FeCrAl
E: +100
K: +150
W Derating Curve
-55C 70°C
125
100
i i \
a0 i %
b i
it ] !
| |
0 H |
75 -50 -25 0 25 50 75 100 125 150 170

17



lDimensions

ABL BB T
1] 1] U1 11
e | LU (| o
S e RO02 [ R002
o=
j- | 3T q 7]
W W 12 U2
5=R=50 0.5=R<5
2512 3637 Unit: mm
Size Resistance .
Type (Inch) (mQ) Material L w T A B C
0.5 Manganin | 6.40+0.20 | 3.20+0.20 | 0.80+0.15 | 0.76+0.25 | 0.51+0.25 | 2.30+0.20
_ Manganin
WMKA12 2512 1-4 angan | 6.40£0.20 | 3.200.20 | 0.80£0.15 | 0.76:0.25 | 0.51%0.25 | 1.50£0.20
5-50 FKZrCnrer 6.40£0.20 | 3.2040.20 | 0.800.15 | 0.76:0.25 | 0.51+0.25 | 0.85:0.20
0.2 Manganin | 9.10+0.25 | 9.40+0.25 | 0.80+0.25 | 3.50+0.25 | 1.60+0.25 | 0.82+0.25
0.3 Manganin | 9.10+0.25 | 9.40+0.25 | 0.80+0.25 | 3.20+0.25 | 1.60+0.25 | 0.82+0.25
WMK37 3637 1 Manganin | 9.10£0.25 | 9.40+0.25 | 0.80+0.25 | 2.40+0.25 | 1.60+0.25 | 0.82+0.25
2_30 Kamar | 9.10£0.25 | 9.40£0.25 | 0.80£0.25 | 2.40+0.25 | 1.60+0.25 | 0.82+0.25
1-130 FeCrAl | 9.10:0.25 | 9.40+0.25 | 0.80+0.25 | 2.40+0.25 | 1.60+0.25 | 0.82+0.25
B Standard Electrical Specifications
Item i Resistance Range(mQ
Power Rating Oper;tlng L2 Material ge(ma) P;SI?C
Type ange +0.5% 1% | #5% ( )
Manganin 0.5 +150
Manganin
WMK12 (2512) 3w -55 ~ +170°C PeCHAl 1-4 100
FeCrAl 550 +05
Kamar
Manganin 0.2,0.3,1 +75
WMK37 (3637) 5W 55 ~ +170°C Kamar 2-30 +25
FeCrAl 1-30 +50

BEnvironmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

Within the specified value

Measured value -55°C and +130°C, reference value
+20°C

Solderability

No visible damage, weldable area 95%
minimum

245°C for 3 seconds

Short time overload

No visible damage, AR+1.0% maximum

2.5 times rated voltage, 5 sec

Resistance to solder heat

No visible damage, AR+1.0% maximum

270°C for 10 sec

Bending Strength

Within the specified value

Bending amplitude 2 mm for 60 seconds

Flammability

No ignition of the tissue paper or scorching
or the pinewood board

V-0 or V-1 are acceptable. Electrical test not required

Insulation Resistance

>1000MQ

Apply a DC voltage of 100V between the electrode and
the substrate, keep it for 60 seconds, and then measure
the insulation resistance value

Dielectric Withstand Voltage

No breakdown or arcing

Apply an AC voltage with an effective value of the
maximum load voltage between the electrode and the
substrate at a speed of about 100V/s, and keep it for 60
seconds

Resistance to solvents

Marking Unsmeared

IPA, 23°C , 5£0.5 min

High temperature storage

No visible damage, AR+1.0% maximum

1000 hrs @ 170°C, without load

High temperature storage

No visible damage, AR+1.0% maximum

1000 hrs @ 170°C, without load

Low temperature load

No visible damage, AR+0.5% maximum

-55°C, No load for one hour, rated voltage load for 45
min, no load for 15 min
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Item

Requirement

Test Method

Temperature cycling

No visible damage, AR+1.0% maximum

-55°C @ 30 min ~ room temperature @ <5 min ~

+155°C @ 30 min, 1000 cycles

Load life

No visible damage, AR+1.0% maximum

1000 h @ 70+2°C, rated current or component limiting

current (whichever is smaller), 90 min on, 30 min off

B Reference Standards: IEC 60115-1, UL-94; MIL-STD-202

M Storage Temperature: 5~28°C; Humidity: 40%~75%RH
M Shelf life: 1 year from production date

M Packaging oc
Reel Specifications & Packaging Quantity Unit: mm
Packaging | Tape | Reel ﬁ D 1T
Type Quantity | Width |Diameter LS L = w o
< i
WMK12 |Embossed| 4K | 12mm | 7 inch |178.0+2.0| 60.0+1.0 | 13.5£0.5 | 12.3+0.5 Q D M
WMK37 |Embossed| 4K | 16mm | 13 inch |330.0+2.0| 60.0+1.0 | 13.5£0.5 | 16.31+0.5
oA w |
Embossed Plastic Tape Specifications T
Top Tape )
: .I:_." ,f“
."I.. I"\ a Fant
L’ i -A—l |>
\Resmtm
/ N \¢D1 L. 4Min
//EETII)OSS Tiifia P1 |P2] PO direction of unreeling
Unit: mm
Type A B w E F PO P1 P2 ®DO0 T
WMK12 3.50 6.80 12.00 1.75 55 4.00 4.00 2.00 1.50 1.20
PO
£ P2 by *‘_‘_7 DO
2 I O " PN ¢|$¢$¢¢¢,¥¢$¢
) l E i i 4)_4) I | | |
a3 | I r |
| \ml SjhS|RsR YRS
] | [ Lt [ ]
i
—H= ’ D1
Unit: mm
Type A B w E F PO P1 P2 ®D0 T
WMK37 9.50 9.80 16.00 1.75 7.50 12.00 12.00 6.00 1.50 1.20
HIRecommend Land Pattern Unit: mm
Resistance
Type (mQ) a b c d e
‘ | _w;'" i 0.5-4 3.30 0.93 1.66 - -
S l WMK12
o 4 5-50 2.29 0.93 3.68 - -
£ ‘| 0.2-0.3 9.90 4.20 1.80 1.80 0.60
: = ! WMK37
H L o.34 e .._..b._‘ 1-30 9.90 3.20 4.00 1.80 0.60
3. 34
2512 3637
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Molding E-Beam Welded Metal Strip Resistor—WMP Series

-

Construction

@ [Ni/ Sn Plating @ [Marking
@© |Electron Beam Welding |® |Overcoat
.Features Structure
fE—beam. welded m.etal strip resistors, Pure copper Electrodes ® |Alloy Body
are the ideal solution for current sensing applications
— Excellent reliability, stability, Auti-pulse capability
— Special welding process, all-metal construction, Supports low
resistance , High temperature resistant resin molded
encapsulation, strong weather resistance
—Low thermal EMF(<1 pV/°C)
— Ultra-low parasitic inductance < 3nH , fast response, can be
used for high frequency AC current detection.
—AEC-Q200 compliance
—RoHS compliant
lPart Numbering
[ WMP_| |1|2| \T\ IlT\ ?HF|‘R(]03‘ |FI|
Product Dimensions Resistance Packaging TCR Power Resistance Material
Type Tolerance Code (PPM/°C) Rating Code
12: 2512 D: £0.5% T: Taping Reel C: +25 R: 3W 0M50: 0.0005Q | | M: Manganin
17: 2817 F: +1% D: +50 H: 4W R001: 0.001Q K: Kamar
27: 4527 J: 5% W: 275 D: 5W R010: 0.01Q F: FeCrAl
E: £100 E: 7W
K: 150 12: 12W
lDimensions
- ! *
. L .-_l
L » L X . C n
3 | 4T A A -T.
_— ] e RO05 HE
| ) 1 = oy
[ -
[ e B 00 i
2512 2817 4527 Unit: mm
Size Resistance .
Type (Inch) (mQ) Material L w T A t
0.5 Manganin 6.40+0.20 3.20+0.20 0.80+0.15 2.30+0.20 -
2 Manganin 6.40+0.20 3.20+0.20 0.80+0.15 1.5040.20 -
4 FeCrAl 6.40+0.20 3.20+0.20 0.80+0.15 1.5040.20 -
WMP12 2512
4 Kamar 6.40+0.20 3.20+0.20 0.80+0.15 1.5040.20 -
-50 FeCrAl 6.40+0.20 3.20+0.20 0.80+0.15 0.85+0.20 -
- 50 Kamar 6.40+0.20 3.20+0.20 0.80+0.15 0.85+0.20 -
-3 Manganin 7.10+0.20 4.30+0.20 1.00£0.15 1.20+0.20 -
WMP17 2817
4-100 Kamar 7.10+0.20 4.30+0.20 1.00£0.15 1.2040.20 -
1-6 Manganin 11.60+0.50 6.60+0.50 2.00+0.20 1.60+0.50 1.60£0.10
WMP27 4527
~100 Kamar 11.60+0.50 6.60+0.50 2.00+0.20 1.60+0.50 1.60£0.10
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BStandard Electrical Specifications

e2oViking

Item R . Oper;ting Temp. Material Resistance Range(mQ) -|-(-;R°

Type ange 0.5% 1% | #5% BT,
Manganin 0.5 +150
Manganin 1-2 +100
WMP12 (2512) 3w -55 ~ +170°C FeCrAl 3-4 +50
FeCrAl 5-50 125
Kamar 3-50 +50
5w Manganin - 1-3 75
WMP17 (2817) 3W -55 ~ +170°C Kamar - 4-50 +50
Kamar - 51-100 +50
WMP27 (4527) 12W -55 ~ +170°C Manganin - 1-9 270
Kamar - 7-100 +50

B Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

Within the specified value

Measured value 20°C and +130°C, reference value +20°C

Solderability

No visible damage, weldable area 95%
minimum

245°C for 3 seconds

Short time overload

No visible damage, AR+1.0% maximum

Standard: 5 times rated voltage, 5 sec
High Power: 2.5 times rated voltage, 5 sec

Resistance to solder heat

No visible damage
Standard: AR+0.5% maximum
High Power: AR+1.0% maximum

Standard: 260°C for 10 sec
High Power: 270°C for 10 sec

Bending Strength

Within the specified value

Bending amplitude 2 mm for 60 seconds

Flammability

No ignition of the tissue paper or
scorching or the pinewood board

V-0 or V-1 are acceptable. Electrical test not required

Insulation Resistance

>1000MQ

Apply a DC voltage of 100V between the electrode and the
substrate, keep it for 60 seconds, and then measure the
insulation resistance value

Dielectric Withstand Voltage

No breakdown or arcing

Apply an AC voltage with an effective value of the maximum
load voltage between the electrode and the substrate at a
speed of about 100V/s, and keep it for 60 seconds

Resistance to solvents

Marking Unsmeared

IPA, 23+5°C , 5+£0.5 minute

Biased Humidity

No visible damage, AR+1.0% maximum

Temperature 85°C, humidity 85% of the conditions applied

10% of the rated power (current) or component limit current
(whichever is less), for 1000 hours

High temperature storage

No visible damage, AR+1.0% maximum

1000 hrs @ 170°C, without load

Low temperature load

No visible damage, AR+1.0% maximum

-55°C, No load for 1.5 hour, rated voltage load for 45 min, no
load for 15 min

Temperature cycling

No visible damage, AR+1.0% maximum

-55°C @ 30 min ~ +155°C @ 30 min, 1000 cycles

Load life

No visible damage, AR+1.0% maximum

1000 h @ 70+2°C, rated current or component limiting current
(whichever is smaller), 90 min on, 30 min off

Reference Standards: IEC 60115-1, UL-94; MIL-STD-202
M Storage Temperature: 5~35°C; Humidity: 40~75%RH
M Shelf life: 1 year from production date
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M Packaging

Reel Specifications & Packaging Quantity

B
Loy )

-
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i
IS ’J
o]

)

A W u
Unit: mm
Packaging . Reel
Type Quantity Tape Width Diameter DA oB oC w
WMP12 Embossed| 4K 12mm 7 inch 178.0£2.0 60.0+1.0 13.5£0.5 12.3£0.5
WMP17 Embossed| 1K 12mm 7 inch 178.0+2.0 60.0£1.0 13.5+£0.5 12.3£0.5
WMP27 Embossed| 0.5K 24mm 7 inch 178.0+2.0 60.0£1.0 13.5+0.5 25.0+0.5
Embossed Plastic Tape Specifications
Top Tape D0
o !l/ i
i ] , 1 Py 1 L 25
/ & 5 { & D & - -
T [& Fa® ]
L [ | f f | f | fem|
. ‘II“ H ) |> ) % ) H ) }>_ ) H\ ]
[‘_ \\ " | t f | — LR
7|, teelstar \@#D1 1.4Min
//Emboss o P1 IPZ PO direction of unreeling
Unit: mm
Type A B w E F PO P1 P2 ®DO T
WMP12 3.5 6.8 12 1.75 5.5 4 4 2 15 1.2
=
Unit: mm
Type A B w E F PO P1 P2 ®DO T
WMP17 4.7 7.25 12 1.75 5.5 4 8 2 15 1.5
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COMPLIANT anagement o Y o ) Suepnouse Managoment
/
&/
Top Tape / s =
Lﬁfbfbfﬁﬁzﬂﬂﬁﬂf%%ﬂ}é}
e, =
d im0 o
o i gy pujjugjuggi
’,_._IL_ P]. 13'2 PO direction of wmreeling
FEnhoss e
Unit: mm
Type A B W E F PO P1 P2 ®DO T
WMP27 7.4 11.8 24 1.75 1.5 4 12 2 15 23
IRecommend Land Pattern
Unit: mm
C b _
_________ i o P ) Type Res(::tg;’n ce a b c
B 0.5 37 3.0 13
L N
_1 f WMP12 1-4 3.7 2.3 2.8
) ) ! 5-50 3.7 1.9 3.6
WMP17 1-50 5.2 2.75 35
WMP27 1-100 8.7 3.4 8.0
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High Voltage Thick Film Chip Resistor—HVR Series

[lFeatures

—Highly reliable multilayer electrode

construction

—Higher component and equipment reliability
—Excellent performance at high voltage
—Reduced size of final equipment

—IEC 62368-1 & IEC 60950-1 Safety Certificate
issued by UL Demko
—AEC-Q200 Compliance

—MSL: Level 1

B Applications

—Inverter

— Outdoor Equipments

—Converter

—High Pulse Equipment

lPart Numbering

Construction

< L >
<+»| D1
// / 0
S @
| ®
T | ‘ ®
|| 000 o
D2
@ |Alumina Substrate @ |Edge Electrode @|Resistor Layer
@ |Bottom Electrode ® (Barrier Layer Primary Overcoat
® | Top Electrode ® |External Electrode ®|Secondary Overcoat
lDimensions Unit: mm
. Weight
Size
Type (Inch) L w T D1 D2 (9)
(1000pcs)
HVRO02 | 0402 |1.00£0.05|0.50+0.050.35+0.05|0.20+0.10(0.25+0.10 0.6
HVRO3 | 0603 |1.60+0.10|0.80+0.100.45+0.10|0.30+0.20 [ 0.30+0.20 2.0
HVRO5 | 0805 |2.00+0.10|1.25+0.100.50+0.10|0.35+0.20 [ 0.40+0.20 4.4
HVRO06 | 1206 |3.10+0.10|1.55+0.100.55+0.10|0.50+0.25 [ 0.50+0.20 8.9
HVROA | 2010 |[5.00+0.10(2.50+0.15|0.55+0.10(0.60+0.25|0.50+0.20( 24.2
HVR12 | 2512 |6.35£0.10|3.10+0.15|0.55+0.10|0.60+0.25(0.50+0.20| 39.4

LHVWR | [ 03 ] T 1003
I l l
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
02: 0402 F: 1% T: 7"Taping Reel E: +100 Y: 1/16W 1003: 100KQ
03: 0603 Jr 5% V:10"Taping Reel F: 200 X: 1/10W 1004: 1MQ
05: 0805 W:13"Taping Reel H: £400 W: 1/8W 1005: 10MQ
06: 1206 V: 1/4W
0A: 2010 u: 172w
12: 2512 T 1W
M Derating Curve
00 e
a0 b
B0k
= J0 b
=
= 80t
E a0k
g o
o=l
20 b
10
u]
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B Standard Electrical Specifications

2> Viking

fem ;::iv:g; T:n?:rfit:r‘igge Oplr;):ing OVI::‘I):ad Resistance Range (P;I\CIII/EC)
Type at 70°C Voltage Voltage +1% +5%
39KQ - 1MQ +100
HVRO02 (0402) 1/16W 100V 200V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
56KQ - 1MQ +100
HVRO03 (0603) 1/10W 200V 400V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
100KQ - 1MQ +100
HVRO05 (0805) 1/8W 400V 800V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
95~ H1SH%C 100KQ - 1MQ 100
HVRO06 (1206) 1/4W 500V 1000V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
51KQ - 1MQ +100
HVROA (2010) 1/2W 2000V 3000V 1.02MQ - 20MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
30KQ - 1MQ +100
HVR12 (2512) i 3000V 4000V 1.02MQ - 20MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
M Viking is capable of manufacturing the optional spec based on customer’s requirement.
IEC 62368-1 & IEC 60950-1 Safety Certificate Scope
Size
Scope HVRO02 HVRO03 HVRO05 HVRO06 HVROA HVR12
G.10.3 (impulse test) 10M~100M 10M~100M 100K~100M
G.10.4 (Voltage surge test) 10M~100M
470K~100M 51K~100M 30K~100M
G.10.5 (Impulse test) 100K~100M
G.10.6 (Overload test) 10M~100M 10M~100M 100K~100M

BEnvironmental Characteristics

Requirement

Item Test Method
+1% +5%
Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
Resistance (T.C.R.) ’ temperature
) RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload +(1.0%+0.05Q) +(2.0%+0.05Q) lower for 5 seconds

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Endurance

+(2.0%+0.10Q)

+(3.0%+0.10Q)

hr “OFF”

70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5

Damp Heat with Load

+(2.0%+0.10Q)

40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs

+(3.0%+0.10Q)

“ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q)

+(1.5%+0.10Q)

at +155°C for 1000 hrs
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Item

Requirement

1%

+5%

Test Method

Bending Strength

+(1.0%+0.05Q)

+(1.0%+0.05Q)

Bending once for 60 seconds
2010, 2512 sizes: 2mm

Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q)

+(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

HVRO02: 150V for 1 minute
HVRO03: 300V for 1 minute

HVRO05/HVR06/HVROA/HVR12: 500V for 1 minute

Leaching

Individual leaching area =5%

Total leaching area =< 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(0.5%+0.05Q)

+(1.0%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Packaging

)

s

6% i
PA W
Reel Specifications & Packaging Quantity Unit: mm
. . Tape Reel
Type Packaging Quantity Width Diameter DA ®B (0103 w T
10K 8mm 7 inch 178.5¢1.5 60""0 13.0£0.2 9.0£0.5 12.5+0.5
HVR02 Paper 20K 8mm 10 inch 254+1.0 100+0.5 | 13.0+0.2 9.5+0.5 13.5+0.5
40K 8mm 13 inch 330+1.0 100+0.5 | 13.0+0.2 9.5+0.5 13.5+0.5
5K 8mm 7 inch 178.5+1.5 60" 13.00.2 9.0+0.5 12.5+0.5
HVR03
HVRO5 Paper 10K 8mm 10 inch 254+1.0 100+0.5 | 13.0+0.2 9.5+0.5 13.5+0.5
HVR06
20K 8mm 13 inch 330+1.0 100+£0.5 | 13.0+0.2 9.5+0.5 13.5+0.5
HVROA 4K 12mm 7 inch 178.5¢1.5 60" 13.0£0.5 | 13.0£0.5 | 15.5¢0.5
Embossed
HVR12 8K 12mm 10 inch 250+1.0 62+0.5 13.0£0.5 | 12.5:t0.5 | 16.5:0.5
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B Packaging_

Paper Tape Specifications

Bottom Tape Top Tape

2> Viking

¢ Do
] X (2 A A
— AN N AN AN AN AN A E
“E'[ N /<\V;<—>H/k i VoY Y W .
CT T L T U UL
B
- T A 4
M : P P P irecti i
Paper Tape Resistor |: 1 :‘: 2=‘ 0 R Direction of unreelmg>
Unit: mm
Type A B w E F Po P4 P, oD, T
HVRO2 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.45+0.10
HVRO3 | 1.10+£0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0( 0.70+0.10
HVRO5 | 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 0.85+0.10
HVRO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
( K ¥ E L A
N NN N W A2 N2
/ PSSy Y SZANA )
4§ YL \E" F W
* * o (Bl e * . . .
N :J vl | L
§ ! v
¢ D41.5+0.25,-0
T Resistor Py |P2 . P, | Direction of unreeling
Embossed Tape ) "
Unit: mm
Type A B w E F Py P4 P, oD, T
HVROA | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 [1.50+0.1, -0 1.2
HVR12 | 3.50+0.10 | 6.70+0.10 | 12.0£0.30 | 1.75+£0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 {1.50+0.1, -0 1.2"°
IRecommend Land Pattern Unit: mm
Type A B C
/ ______ % 1 HVRO02 0.50 0.45 0.60
c HVR03 0.90 0.60 0.90
HVRO05 1.20 0.70 1.30
/ _______ v HVR06 2.00 0.90 1.60
HVROA 3.80 0.90 2.80
HVR12 4.90 1.60 3.50
B A
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Green Thick Film Chip Resistor—CRG Series

Il Construction

T ®
A
|4+ @O0 @
D2
® |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ©® |External Electrode ©® |Secondary Overcoat

[l Features

— Green Resistor without RoHS exemptions

—Highly reliable multilayer electrode construction lDimensions Unit: mm
— Compatible with all soldering process . Weight
—MSL: Level 1 Type (f::ﬁ) L w T D1 D2 (9)
(1000pcs)
. . CRGO01 | 0201 [0.60+0.03|0.30+0.03|0.23+0.03|0.15+0.05|0.15+0.05| 0.15
B Applications
—Telecommunication Equipments CRG02 | 0402 (1.00+0.05|0.50+0.05)|0.35+0.05/0.20+0.10|0.25+0.10 0.6
—Radio and Tape Recorders, TV Tuners CRG03 | 0603 [1.60+£0.10(0.80+0.10{0.45+0.10]0.30+0.20|0.30£0.20 2
— Digital Cameras, Watches, Pocket Calculators CRGO5 | 0805 [2.00£0.10|1.25+0.10|0.50+0.10{0.35£0.20{0.40£0.20| 4.3
— Computers, Instruments
: . CRGO06 | 1206 [3.10+0.10|1.55+0.10]0.55+0.10]0.50+0.25|0.50+0.20 8.9
—Medical Equipment
CRG10| 1210 [3.10+0.10|2.60+0.15)|0.55+0.10]0.50+0.25|0.50+0.20 16
CRGOA | 2010 |5.00+0.10|2.50+0.15|0.55+0.10(0.60+0.25(0.50+0.20 24
CRG12 | 2512 (6.35+£0.10(3.10+0.15)|0.55+0.10]0.60+0.25|0.50+0.20 39
lPart Numbering
[crRe | [ 03 |
I |
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
01: 0201 F:+1% L: Standard 4: 7" Reel 4Kpcs ---1R2:1.20
02: 0402 J: 5% o 6: 7" Reel 10Kpcs - --3K3: 3.3KQ
03: 0603 E"_ 'J'I?rg i‘i"':]er 7:7"Reel 5Kpcs - 10K- 10KQ
05: 0805 ; 9 - - 100K: 100KQ
06: 1206 Power .
' “~“to fill up 6 spaces
10: 1210
0A: 2010
12: 2512

2

Wl Derating Curve !

Power ratiof %)
HE &2 33808

iy
o O

£0 50 -0 -3 W -0 0
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2> Viking

Power Rating
e at 70°C Operating Temp. BT e Resistance Range TCR
Jumper Range Operating Overload (PPM/°C)
Type Rated Current felizee EliEE *1% | *5%
1/20W 10 - 4.3MQ +200
CRGO1 (0201) 55 ~ +125°C 25V 50V
Jumper: 1A - | 0 (<50mQ) -
10-9.76Q +200
1/16W 10Q - 1MQ +100
CRGO02 (0402) -55 ~ +155°C 50V 100V 1.02MQ - 10MQ 1200
Jumper: 1A - | 0Q (<50mQ) -
10 -9.76Q +200
- +
CRGO3 (0603) 110w -55 ~ +155°C 75V 150V 1_0120,\?0 _1'1\/'0(,)\/'0 ;;88
Jumper: 1A - | 0Q (<50mQ) -
10-9.76Q +200
CRGO5 (0805) 18w 55 ~ +155°C 150V 300V Lo o
Jumper: 2A - | 00 (<50mQ) -
10-9.76Q +200
- +
CRGO6 (1206) 14w -55 ~ +155°C 200V 400V 1_0120,\?0 _1'1\/'0(,)“0 ;;88
Jumper: 2A - | 0Q (<50mQ) -
10 -9.76Q +200
1/3W 10Q - 1MQ +100
CRG10 (1210) -55 ~ +155°C 200V 400V 1.02MQ - 10MO 200
Jumper: 2.5A - | 0Q (<50mQ) -
10-9.76Q +200
3/4W 10Q - 1MQ +100
CRGOA (2010) -55 ~ +155°C 200V 400V 1.02MQ - 10MQ 1200
Jumper: 3.5A - | 0Q (<50mQ) -
10 -9.76Q +200
1w 10Q - 1MQ +100
CRG12 (2512) -55 ~ +155°C 250V 500V 1.02MO - 10MQ £200
Jumper: 4A - | 0Q (<50mQ) -
B High Power & Ultra High Power Rating Electrical Specifications
ltem| power Rating| Function Operating o ':I;):in oxﬁ);a d Resistance Range TCR
at 70°C Code | Temp.Range | P 9 (PPM/°C)
Type Voltage Voltage +1% +5%
CRGO5 (0805) 1/3W P 150V 300V
1/3W P
CRGO6 (1206) 200V 400V
*1/2W H
10 - 9.76Q 10 -9.76Q +200
1/2W P -55 ~ +155°C
CRG10 (1210) 200V 400V 10Q - 1MQ 10Q - 1MQ +100
*3/4W H
CRGOA (2010) W P 200V 400V
CRG12 (2512) 2W P 250V 500V

*: Ultra High Power

Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BEnvironmental Characteristics

Requirement
Item Test Method
+1% and Below | +5% Jumper
Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the
Resistance (T.C.R.) pec. reference temperature
RCWV*2.5 or Max. Overload Voltage whichever is
lower for 5 seconds, 2 seconds for high power
Short Time Overload 1(1.0%+0.05Q) |[+(2.0%+0.05Q) | <50mQ series
High power &Ultra High Power: RCWV*2 or Max.
Overload Voltage whichever is lower for 5 seconds
Insulation Resistance >10G Max. Overload Voltage for 1 minute
Endurance +(1.0%+0.10Q) |+(2.0%+0.10Q) |<100mQ 70:+2°C, RCWV for 1000 hrs with
e memeT 1.5 hrs “ON”" and 0.5 hr “OFF”
. 40+2°C, 90~95% R.H., RCWV for 1000 hrs with
Damp Heat with Load 1(1.0%+0.10Q) [+(2.0%+0.10Q) | <100mQ 1.5 hrs “ON” and 0.5 hr “OFF”
Dry Heat 1(1.0%+0.05Q) |[£(1.5%+0.10Q) | <50mQ at +125°C /+155°C for 1000 hrs
Bending Strength £(1.0%+0.05Q) |+(1.0%+0.05Q) |<50mQ Bending once for 60 seconds
& g AT R 2010, 2512 sizes: 2mm  Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat +(0.5%+0.05Q) [£(1.0%+0.05Q) [<50mQ 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute
) Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%
Rapid Change of Temperature +(0.5%+0.05Q) [£(1.0%+0.05Q) [<50mQ -55°C to +125°C /+155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
H Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Packaging

Reel Specifications & Packaging Quantity

IS
N

[/
>

-

.

i

A W ! ! Unit: mm
Type | Packaging Quantity | Tape Width Di::‘:'ter ®A oB ocC w T
CRGO1 .
CRGO2 Paper 10K 8mm 7 inch 178.5+1.5 6010 13.0+0.2 9.0+0.5 12.5+0.5
CRG03
82282 Paper 5K 8mm 7 inch 178.5¢1.5 60" 13.0£0.2 9.00.5 12.520.5
CRG10
gig?g Embossed | 4K 12mm 7 inch 178.5+1.5 6010 13.0+0.5 13.0+0.5 15.5+0.5
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lPackaging
Paper Tape Specifications Bottom Tape Top Tape
¢ Do
] *
=/ SN AN AN oA o o JETT
- SZANVES 2T oS S A A
AT F
I W,
3 vl |
1 A4
Pa;;l;erape Resistor « P, TPZ § Po R Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, oD, T

CRGO01 | 0.38+0.05 | 0.68+0.05 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.42+0.20

CRGO02 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.45+0.10

CRGO03 | 1.10+0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.70+0.10

CRGO05 | 1.60£0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00+£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10

CRGO06 | 1.90£0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10

CRG10 | 2.90£0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+£0.10 | 3.50+0.05 | 4.00+£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10

lPackaging_
Embossed Plastic Tape Specifications
TapeTop ¢ Do
¥
( < N NN N AN AN A [ Ey
v N AN | N %
*ﬁ ! Fw
R - ¢ .k
N |
T \ ¢ D11.5+0.25.-0
Resistor _ P1 |P2] Po | unreelingDirection of
TapeEmbossed ! l ) i "
Unit: mm
Type A B w E F Po P4 P, dD, T

CRGOA | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75%0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+£0.10 | 2.00£0.05 [1.50+0.1,-0 1.2"°

CRG12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+#0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 |1.50+0.1, -0 1.2"°

IRecommend Land Pattern

Unit: mm

A Type A B (o3

CRGO1 0.30 0.25 0.30

/ ¢ CRG02 0.50 0.45 0.60
% ------ v CRGO3 0.90 0.60 0.90
CRGO5 1.20 0.70 1.30

CRGO6 2.00 0.90 1.60

J B 1 A . CRG10 2.00 0.90 2.80
N - CRGOA 3.80 0.90 2.80
CRG12 4.90 1.60 3.50
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Green Anti-Sulfurated Thick Film Chip Resistor —ASG Series

[l Features

— Special construction to prevent sulfuration in a

sulfur containing environment

Il Construction

>
D2

@®p @

@ |Alumina Substrate )

Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode ®

Barrier Layer

Primary Overcoat

® |Top Electrode

® |External Electrode

©® [Secondary Overcoat

— Total Lead(Pb)-free without RoHS exemptions .Dimensions Unit: mm
—MSL: Level 1 -
Size Weight
TVPe | (inch) L w T D1 D2 (9)
B Applications MOdOpEs)
— High-end Computer ASG02 | 0402 (1.00+0.05|0.50+0.05|0.35+0.05(0.20+0.10|0.25+0.10 0.6
—Industrial Equipment ASGO03 [ 0603 |1.60+0.10(0.80+0.10|0.45+0.10(0.30£0.20|0.30+0.20 2.0
—Automatic Equipment Controller ASGO5 | 0805 |2.00+0.10|1.25+0.10|0.50£0.10{0.35£0.20(0.40+0.20| 4.4
—Medical Equipment
. . . ) ASGO06 [ 1206 |3.10+0.10(1.55+0.10|0.55+0.10(0.50+£0.25|0.50+0.20 8.9
—High-end Multimedia Electronics
— Outdoor Electronic Applications ASG10 [ 1210 |3.10+0.10(2.60+£0.15]|0.55+0.10(0.50+£0.25|0.50+0.20 15.9
ASGOA [ 2010 |5.00+0.10|2.50+0.15(0.55+0.10|0.60+0.25|0.50+0.20| 24.2
ASG12 [ 2512 |6.35+0.10(3.10+£0.15]|0.55+0.10(0.60+0.25|0.50+0.20 39.4
lPart Numbering
__ASG | [ 06 | T 1002
I | |
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
02: 0402 D: £0.5% T: 7"Taping Reel E: £100 Y: 1/16W RORO: 0Q
03: 0603 F: 1% V:10"Taping Reel F: 200 X:1/10W 0010: 1Q
05: 0805 J: 5% W:13"Taping Reel | | - : No Specified W: 1/8W 1000: 100Q
06: 1206 V: 1/4W 1002: 10KQ
10: 1210 O: 1/3W 2201: 2.2KQ
0A: 2010 u: 172w 1003: 100KQ
12: 2512 Q: 3/4W 1004: 1MQ
T: 1W
A: 1.5W

M Derating Curve

Power ratio(%)
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B Standard Electrical Specifications

e2oViking

ltem | power Rating | Operating Temp. | Max. Operating | Max. Overload Resistance Range TCR
Type at 70°C Range Voltage Voltage £0.5% 1% 5% (PPM/°C)
10 -9.76Q +200
1/16W 10Q - 1MQ +100
ASGO02 (0402) 50V 100V 1.02MQ - 10MQ 1200
Jumper: 1A — loQ(<50mQ) —
10-9.76Q +200
1/10W 10Q - 1MQ +100
ASGO03 (0603) 78V 150v 1.02MQ - 10MQ +200
Jumper: 1A — |o(<50mQ) —
10-9.76Q +200
1/8W 10Q - 1MQ +100
ASGO05 (0805) 150V 300V 1.02MQ - 10MQ 1200
Jumper: 2A — |oQ(<50mQ) —
10-9.76Q +200
1/4W 10Q - 1MQ +100
ASGO6 (1206) 55 ~ +155°C 200V 400V 1.02MQ - 10MQ 1200
Jumper: 2A — [0Q(<50mQ) —
10-9.76Q +200
ASG10 (1210) 1w 200V 400V 1 _0120,\% 1 '1\"0(,3,'0 2288
Jumper: 2.5A — [0Q(<50mQ) —
10 -9.76Q +200
3/14W 10Q - 1MQ +100
ASGOA (2010) 200V 400V 1.02MQ - 10MQ 1200
Jumper: 3.5A — [0Q(<50mQ) —
10-9.76Q +200
ASG12 (2512) w 250V 500V 1 _0120,\% 1 '1\"0(,3,'0 2288
Jumper: 4A — [0Q(<50mQ) —
B High Power Rating Electrical Specifications
Item . Resistance Range
Power Rating | Operating Temp. | Max. Operating | Max. Overload TCR
T at 70°C Range Voltage Voltage (PPM/°C)
ype +0.5% 1% +5%
10 -9.76Q +200
ASGO02 (0402) 1/10W 50V 100V
10Q - 1MQ +100
ASGO3 (0603) 1/4W 75V 150V ‘ 10 - 9.760 200
10Q - 1MQ +100
ASGO5 (0805) 1/3W 150V 300V ‘ 10-9.760 +200
10Q - 1MQ +100
ASGO6 (1206 112w 200V 400V | 10 9.760 2200
(1206) -55 ~ +1856°C 10Q - 1MQ £100
- +
ASG10 (1210) 3/4W 200V 400V | 10-9.760 +200
10Q - 1MQ +100
ASGOA (2010 W 200V 400V | 10 9.760 =200
(2010) 10Q - 1MQ +100
| 10-9.76Q +200
ASG12(2512) 1.5W 250V 500V
10Q - 1MQ +100

Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if
the temperature of the resistive element is not exceed 125 C.

W Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BEnvironmental Characteristics

Requirement

Item Test Method
+1% and Below | +5% Jumper

Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the

Resistance (T.C.R.) pec. reference temperature
RCWV*2.5 or Max. Overload Voltage whichever is

Short Time Overload £(1.0%+0.05Q) |+(2.0%+0.05Q) |<50mQ lower for 5 seconds, 2 seconds for high power
series

Insulation Resistance >10G Max. Overload Voltage for 1 minute

Endurance +(2.0%+0.10Q) |+(3.0%+0.10Q) |<100mQ 70i2°C“), RC"VVV for 1000 hrs with 1.5 hrs “ON” and
0.5 hr “OFF

. 40+2°C, 90~95% R.H., RCWV for 1000 hrs with

Damp Heat with Load +(2.0%+0.10Q) |+(3.0%+0.10Q) |<100mQ 1.5 hrs “ON” and 0.5 hr “OFE”

Dry Heat +(1.0%+0.05Q) |[+(1.5%+0.10Q) |<50mQ at +155°C for 1000 hrs

Bending Strength £(1.0%+0.05Q) | +(1.0%+0.05Q) | <50mQ Banding once for 60 seconds

9 g +1.0%+0.050) | £(1.0%+0.050) 2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat +(0.5%+0.05Q) |[+(1.0%+0.05Q) |<50mQ 260+5°C for 10 seconds

Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute

. Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%

Rapid Change of Temperature +(0.5%+0.05Q) |[+(1.0%+0.05Q) |<50mQ -55°C to +155°C, 5 cycles
H2S, 50+2°C, 91~93% R.H.

Sulfur Test +(0.5%+0.05Q) | +(0.5%+0.05Q) |<50mQ ’ ' % R.H., no power

rating for 1000 hrs

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC60115-1, 60068-2-58; JIS-C 5201-1; ASTM-B-809
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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lPackaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter i CE e W [ T
/— ?C
10K 7inch |[178.5+1.5| 60""° |13.0+0.2| 9.0+0.5 | 12.5+0.5
ASGO02| Paper |20K| 8mm | 10inch | 254+1.0 |100+0.5|13.0+0.2| 9.5+0.5 |13.5+0.5 ﬁ I< D 1
40K 13inch | 330+1.0 |100+0.5[13.0+0.2| 9.5+0.5 | 13.5+0.5 @ly T 9B
ASGO03 5K 7inch |[178.5+1.5| 60""° |13.0+0.2| 9.0+0.5 | 12.5+0.5 Q [7 I
22282 paper |10K| gmm | 10inch | 254+1.0 [100£0.5(13.0£0.2| 9.5:0.5 [13.5:0.5 .
ASG10 20K 13inch | 330£1.0 |100£0.5|13.0:0.2| 9.5:0.5 |13.540.5 oA w ||
ASGOA 4K 7inch [178.5£1.5| 60""° [13.0£0.5|13.0£0.5|15.5¢0.5
Embossed 12mm
ASG12 8K 10inch | 250+1.0 | 62+0.5 | 13.0+0.5|12.5+0.5|16.5+0.5
Paper Tape Specifications Bottom Tape Top Tape
¢ Do
JR— '3 A
— Q any D . D any Jan A E i
Y NN 7= TN PN PN N AN
Al I F
1. W
| rl |
S A 4
PaerTape Resistor X P4 >ﬁF’z Po | Direction of unreelmg=
Unit: mm
Type A B W E F P, P, P, ®D, T
ASGO02 | 0.65+0.10 | 1.15+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00£0.10 | 2.00+0.05 | 2.00+0.05 |1.50+0.1,-0 | 0.45%0.10
ASGO03 | 1.10£0.10 | 1.90+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.70+0.10
ASGO5 | 1.60+0.10 | 2.40+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0 | 0.85+0.10
ASGO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.85:0.10
ASG10 | 2.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+0.05 |1.50+0.1,-0 | 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
13
f K Jan N N N NS n S S E
Y AT Y P
ﬁ f Flw
P o 7 B *  J
A
B ]
\ ¢ D11.5+0.25,-0
T Resistor P+ |P2|, Po | Direction of unreeling
Embossed Tape | ! "
Unit: mm
Type A B w E F Po P, P, ®D, T
ASGOA | 2.80+0.10 | 5.40+0.20 | 12.0+0.30 | 1.75+0.10 | 5.5+0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 |1.50+0.1,-0| 1.2"°
ASG12 | 3.50£0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+0.10 | 5.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 [1.50+0.1,-0| 1.2"°
BIRecommend Land Pattern Unit: mm
/ A
—————— % Type A B C
c ASG02 0.50 0.45 0.60
ASGO03 0.90 0.60 0.90
/ ______ ASG05 1.20 0.70 1.30
A 4 ASGO06 2.00 0.90 1.60
ASG10 2.00 0.90 2.80
ASGOA 3.80 0.90 2.80
B A ASG12 4.90 1.60 3.50
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Total Lead-free High Voltage Thick Film Chip Resistor—HVRG Series

[l Features

— Total Lead(Pb)-free without RoHS exemptions
— Highly reliable multilayer electrode construction

—Higher component and equipment reliability

—Excellent performance at high voltage

—Reduced size of final equipment

Construction

>
D2

@ |Alumina Substrate @

Edge Electrode

@|Resistor Layer

@ |Bottom Electrode ®

Barrier Layer

Primary Overcoat

® | Top Electrode ®

External Electrode

®|Secondary Overcoat

—MSL: Level 1
HlDimensions unit: mm
Size Weight
Applications Type L w T D1 D2 (9)
BApp (Inch) (1000pcs)
—Inverter
_ Outdoor Equipments HVRGO6| 1206 |3.10+0.10(1.55+0.10|0.55+0.10|0.50+0.25[0.50£0.20| 8.9
— Converter HVRGOA| 2010 |5.00£0.10|2.500.15|0.55:0.10 | 0.6040.25|0.50£0.20| 24.2
—High Pulse Equipment
HVRG12| 2512 |6.35+0.10(3.10+0.15)|0.55+0.10|0.60+0.25 | 0.50+0.20| 39.4
lPart Numbering
[ HVRG | . 06 | CFE 1003
| |
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
06: 1206 F: 1% T: 7’Taping Reel E: 100 V: 1/4W 1003: 100KQ
0A: 2010 J: 5% V:10"Taping Reel U: 1/2w 1004: 1MQ
12: 2512 W:13"Taping Reel T W 1005: 10MQ
M Derating Curve
100
a0 |
g0 |
—~ 70}
=
T o0 b
® s0 )
g 0
B oao b
20 |
10 b
a

136

-E0 -S0 -40 -30 -0 - O 10 X0 3 40 =0 D

Armbient TermperatureiZh

TO 20 SO 10D 110 120 13D 140 130 180




RoHS

' COMPLIANT

bsi. \ |SO 1ISO
G“) 9001 14001

IATF ISO
16949 13485

ISO

1SO
14064-1 ) 50001

)

B Standard Electrical Specifications

2> Viking

Item| Power . Max. Max. Resistance Range
Rating T:n?er;t::‘g e Operating | Overload (P;I\CIII/E C)
Type at 70°C p- 9 Voltage Voltage +1% +59,
HVRGO06 (1206) 1/4W 500V 1000V 100KQ - 10MQ 100KQ - 100MQ +100
HVRGOA (2010) 1/2W -55 ~ +155°C 2000V 3000V 51KQ - 20MQ 51KQ - 100MQ +100
HVRG12 (2512) 1w 3000V 4000V 30KQ - 20MQ 30KQ - 100MQ +100
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage listed above, whichever is lower.
M Viking is capable of manufacturing the optional spec based on customer’s requirement.
BEnvironmental Characteristics
Requirement
Item Test Method
+1% +5%
Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
Resistance (T.C.R.) ' temperature
) RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload +(1.0%+0.05Q) 1(2.0%+0.05Q) lower for 5 seconds

Insulation Resistance >10G

Max. Overload Voltage for 1 minute

Endurance +(2.0%+0.10Q)

+(3.0%+0.10Q)

70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5
hr “OFF”

Damp Heat with Load +(2.0%+0.10Q)

+(3.0%+0.10Q)

40£2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
“ON” and 0.5 hr “OFF”

Dry Heat +(1.0%+0.05Q)

+(1.5%+0.10Q)

at +155°C for 1000 hrs

Bending Strength +(1.0%+0.05Q)

+(1.0%+0.05Q)

Bending once for 60 seconds

2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability 95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat +(0.5%+0.05Q)

+(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

500V for 1 minute

Leaching

Individual leaching area =5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature +(0.5%+0.05Q)

+(1.0%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date
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B Packaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel T T
Type Quantity Width | Diameter i CE v L ?C
5K | 8mm | 7inch |178.5¢1.5| 60" |13.0:0.2| 9.0+0.5 |12.5£0.5 ﬁ B |
-
HVRGO05| Paper 10K | 8mm 10inch | 254+1.0 | 100£0.5 | 13.0+0.2| 9.5+0.5 [13.5+0.5 Q o [7 = 2B
20K | 8mm 13inch | 330+£1.0 | 100+£0.5 | 13.0+0.2| 9.5+0.5 [13.5+0.5
4K [12mm| 7inch [178.5¢1.5| 60"° |13.0+0.5| 13.0¢0.5 |15.5+0.5
HVRGOA Embossed oA w
HVRG12 8K |[12mm| 10inch | 250+1.0 | 62+0.5 |13.0£0.5| 12.540.5 [16.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
—_— i ¥ A
— Jan AN AN AN A [Ey
i WW P T 2 N ¥ N N P ;
F
y i
B Y
Y L LD mjn
— I Y
o L
T ; P P P irecti i
Paper Tape Resistor ﬁ 1 e z': 0 N Direction of unreellng}
— Unit: mm
Type A B w E F Py P, P ®D, T
HVRGO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.50+£0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1,-0| 0.85+0.10
Embossed Plastic Tape Specifications
Top Tape ¢ Do
( X r Y
/h N D—D A | E Y
y A {(—H\V ‘ 5%
N W (e w
— Bl e . . '» Y
L
. g m b
¢ D11.5+0.25,-0
T Resistor B Pz Po | Direction of unreeling
Embossed Tape ) T 0 i "
Unit: mm
Type A B w E F Py P4 P, oD, T
HVRGOA | 2.80+0.10 | 5.40+0.20 | 12.0£0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 |1.50+0.1, -0 1.2*°
HVRG12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.30 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+£0.10 | 2.00+0.05 |1.50+0.1, -0 1.2*°

IRecommend Land Pattern

o
_

A
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Unit: mm

Type A B C
HVRG06 2.00 0.90 1.60
HVRGOA 3.80 0.90 2.80
HVRG12 4.90 1.60 3.50
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Construction

e2oViking

Total Lead-free Pulse Wlthstandlng Chlp Resistor—PWRG Series

[«»|
D2

@ |Alumina Substrate @

Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode ®

Barrier Layer

Primary Overcoat

® |Top Electrode ® |External Electrode ®© |Secondary Overcoat
lFeatures
—Total Lead(Pb)-free without RoHS exemptions MDimensions Unit: mm
—Tolerance from +0.5%~5% Size Weight
—High power rating Type (Inch) L W T o1 o2 10(58)
—Excellent pulse withstanding performance ( pes)
— Improved working voltage ratings PWRG02| 0402 |1.00£0.05 |0.50£0.05 | 0.35£0.05 | 0.20£0.10 | 0.2520.10| 0.6
—Standard package sizes of 0402~2512 PWRG03| 0603 [1.60+0.10|0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 2.0
— AEC-Q200 Compli
~9200 Compliance PWRGO5| 0805 |2.00+0.10[1.25+0.10|0.50£0.10|0.35£0.20 | 0.40:0.20| 4.4
—MSL: Level 1
P}’YE\%E’ 0805 |2.00£0.10|1.25+0.10|0.50+0.10 | 0.35£0.20 | 0.40£0.20| 5.0
B Applications PWRGO06| 1206 |3.10£0.10|1.55£0.10|0.55£0.10 [ 0.50£0.25 [ 0.50+0.20 | 8.9
—Metering (Testing/Measurement) PWRGO6| 1506 |3.10£0.10 | 1.55£0.10 | 0.55£0.10 | 0.50£0.25 | 0.50:0.20| 9.5
— Diagnostic Equipment (3/4W)
— Medical Devices PWRG13| 1210 |3.10£0.10|2.60+0.15 | 0.55+0.10 [ 0.50£0.25 | 0.50£0.20 |  16.0
*'Ff"ldus”ia' Controls PWRG10| 2010 |[5.00£0.10|2.50+0.15 | 0.55+0.10 | 0.60£0.25 | 0.50+0.20 | 24.2
—Flasma
_LCD Video Monitors PWRG12| 2512 |6.35£0.103.10£0.15 | 0.55£0.10 | 0.60£0.25 | 0.50£0.20 |  39.4
PVE’Z'?NG;Z 2512 |6.35£0.20 | 3.15£0.15 | 0.600.10 | 0.60£0.25 | 0.60£0.20 |  42.0
lPart Numbering
|PWRG | | 12 | L J ] O = L A | |_1001 | \ |
| I I I | I I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
02: 0402 F:+1% T: 7’Taping Reel || E: +100 A:1.5W 1001: 1KQ : Standard Marking
03: 0603 J: £5% V:10"Taping Reel | | F: +200 T AW 1004: 1MQ N: No Marking
05: 0805 ~Nospedfied | | W13'TapingReell| | - 4250 Q: 34w RORO: 0Q
06: 1206 (for Jumper) 4:£350 U: 172w
13: 1210 “Nospedified || & 2PW
: - Nosp 0: 1/3W
10: 2010 (for Jumper) || /. 44w
12: 2512 W: 1/8W
X: 1/10W
P: 1/5W
S: 2W
K: 1.25W
100
. Qo b
M Derating Curve an |
aﬂa 0 b
5 &af
" s b
|
;g_ 20 F
20 b
10 F
u]

-0 30 -40 <30 -0 -1 0

0 20 3«0 S0 &0

Armbient Tempersturei=)

TOOE0 S0 100 110 130 130 140 150 180
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B Standard Electrical Specifications

i Power Rating | Operating Max: 4G Resistance Range TCR
at 70°C Temp. Range 2 Dt o, o, (PPM/°C)
Type : Voltage Voltage 1% +5%
10-9.76Q +250
PWRG02 1/8W 55~ +155°C| 75V 100V
(0402) 10Q-1MQ +100
10-9.76Q +200
PWRGO03 1110W 55~ +155°C| 75V 150V
(0603) 10Q-1MQ +100
10-9.76Q +200
PWRGO05 1/8W 55~ +155°C| 150V 300V
(0805) 10Q-10MQ +100
10-9.76Q +200
PWRGO06 1/3W .55~ +155°C| 200V 400V
(1206) 10Q-20MQ +100
10-9.76Q +200
PWRG13 172W .55~ +155°C| 200V 400V
(1210) 10Q-20MQ +100
10-9.76Q +200
PWRG10 3/4W .55~ +155°C| 400V 800V
(2010) 10Q-20MQ +100
10-9.76Q +200
PWRG12 1.5W 55~ +155°C| 500V 1000V
(2512) 10Q-20MQ +100
lHigh Power & Ultra High Power Rating Electrical Specifications
tem bower Rating | Operating ikrg LEpT Resistance Range TCR
at 70°C Temp. Range Operating Overload 0 o (PPM/°C)
Type : Voltage Voltage 1% | £5%
PWRGO03 10-9.76Q +200
1/3W -55 ~ +155°C 75V 150V
(0603) 10Q-1MQ +100
10-9.76Q +200
PWRGO05 2/5W -55 ~ +155°C 150V 300V
(0805) 10Q-1MQ +100
10-9.76Q +200
PWRGO05 12w .55~ +155°C| 400V 600V
(0805) 10Q-1MQ +100
10-9.76Q +200
PWRGO06 12w -55 ~ +155°C 200V 400V
(1206) 10Q-1MQ +100
10-9.76Q +200
PWRG06 “3/4W 55~ +155°C| 500V 1000V
(1206) 10Q-1MQ +100
10-9.76Q +200
PWRG13 1w 55~ +156°C| 200V 400V
(1210) 10Q-1MQ +100
10-9.76Q +200
PWRG10 1.25W 55~ +155°C| 400V 800V
(2010) 10Q-1MQ +100
10-9.76Q +200
PWRG12 W 55~ +155°C| 500V 1000V
(2512) 10Q-1MQ +100
HJumper(0Q)
tem Operating Tem
Power Rating Rated Current | Overload Current Resistance P R 9 p-
Type ange
PWRG02 (0402) 1/5W 3A B6A 0Q (=<10mQ)
PWRG03 (0603) 1/3W 5A 10A 0Q (£8mQ)
PWRGO5 (0805) “1/2W 6A 12A 0Q (=<5mQ)
PWRGO6 (1206) “3/4W 10A 20A 0Q (£5mQ) 55 ~ +155°C
PWRG13 (1210) W 12A 24A 0Q (=<4mQ)
PWRG10 (2010) 1.25W 12A 24A 0Q (£5mQ)
PWRG12 (2512) 2W 16A 32A 0Q (=<5mQ)

*: Ultra High Power: double side printed resistor element
Operating Voltage=," (P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if
the temperature of the resistive element is not exceed 155C.

B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BEnvironmental Characteristics

2> Viking

Requirement

Item Test Method
1+5% and Below ‘ Jumper
Temperature Coefficient of At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
) As Spec.
Resistance (T.C.R.) temperature
RCWV*2.5 or Max.Overload Voltage whichever is lower
Short Time Overload +(2.0%+0.05Q) As Spec. for 5 seconds
Jumper:2*Imax for 5 seconds
Insulation Resistance >10G Max. Overload Voltage for 1 minute
Endurance +(2.0%+0.05Q) As Spec. 7001;'2:"0 RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
. 40£2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
0, ’ il
Damp Heat with Load + (2.0%+0.05Q) As Spec. “ON’ and 0.5 hr “OFF”
Dry Heat + (1.0%+0.05Q) As Spec. at +155°C for 1000 hrs
. Bending once for 60 seconds
Bending Strength #(1.0%+0.050)  |As Spec. 2010, 5512 sizee: 2mm - Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat * (0.5%+0.05Q) As Spec. 260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Leaching

Individual leaching area =5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+ (1.0%+0.05Q) As Spec.

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date

B Packaging

Reel Specifications & Packaging Quantity

|

|

|

T
S
o8}

R

A W
Unit: mm
Packaging Tape Reel
Type Quantity Width Diameter ok i oC b i
10K [ 8mm 7 inch 178.5¢1.5 60""° 13.0£0.2 9.0£0.5 12.5+0.5
PWRG02 | Paper |[20K| 8mm 10 inch 254+1.0 100%0.5 13.0£0.2 9.5+0.5 13.5+0.5
40K | 8mm 13 inch 330+1.0 100£0.5 13.0£0.2 9.5+0.5 13.5+0.5
PWRGO03 5K 8mm 7 inch 178.5+1.5 6010 13.0£0.2 9.0+0.5 12.5+0.5
PWRGOS | o ber | 10K | 8mm 10 inch 25441.0 1000.5 13.00.2 9.540.5 13.5£0.5
PWRG06
PWRG13 20K | 8mm 13 inch 330+1.0 100£0.5 13.0£0.2 9.5+0.5 13.5+0.5
PWRG10 4K | 12mm 7 inch 178.5+1.5 60" 13.0£0.5 13.00.5 15.5¢0.5
Embossed
PWRG12 8K | 12mm 10 inch 250+1.0 62+0.5 13.0£0.5 12.5+0.5 16.5+0.5
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B Packaging

Paper Tape Specifications

Bottom Tape Top Tape
¢ Do
L] NN NN
=l N A e WV N N 1
A I F
.- — VW
i A 4 I
Pa;IarTape Resistor » P4 |‘P2' Po | Direction of unreeling .
—_— Unit: mm
Type A B w E F Py P4 P ®D, T
PWRGO02 | 0.65+0.10 | 1.15+£0.10 | 8.00+0.2 | 1.75+#0.10 | 3.50+0.05 | 4.00+0.10 | 2.00£0.05 | 2.00+0.05 |1.50+0.1,-0| 0.45+0.1
PWRGO03 | 1.10+0.10 | 1.90+£0.10 | 8.00+0.2 | 1.75%#0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+£0.05 | 2.00+0.05 |1.50+0.1,-0| 0.70%0.1
PWRGO05 | 1.60+0.10 | 2.40+0.20 | 8.00+0.2 | 1.75+£0.10 | 3.50+0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85%0.1
PWRGO06 | 1.90+0.10 | 3.50+0.20 | 8.00+0.2 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+£0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85%0.1
PWRG13 | 2.90+0.10 | 3.50+0.20 | 8.00+0.2 | 1.75+£0.10 | 3.50+0.05 | 4.00+0.10 | 4.00£0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85%0.1
Embossed Plastic Tape Specifications
Top Tape ¢ Do
" : ¥ L A
A AN A AN A By
v VAV P VYo i
. RINIRIRIE
[ o (Bl e ° . . .
i
. NN b
\ ¢ D11.5+0.25,-0
T Resistor P4 P2 Po Direction of unreeling R
Embossed Tape "
Unit: mm
Type A B w E F Po P4 P, ®D, T
PWRG10 | 2.80+0.10 | 5.40+0.20 | 12.0+0.3 | 1.75+0.1 | 5.50+0.05 | 4.00+0.10 | 4.00+0.1 | 2.00+0.05 | 1.50+0.1, -0 1.2
PWRG12 | 3.50+£0.10 | 6.70+0.10 | 12.0+0.3 | 1.75+0.1 | 5.50+0.05 | 4.00+0.10 | 4.00+0.1 | 2.00+0.05 | 1.50+0.1, -0 1.2
BRecommend Land Pattern Unit: mm
/ ______ % A Type A B C
C PWRG02 0.50 0.45 0.60
% PWRGO03 0.90 0.60 0.90
/ ______ A 4 PWRG05 1.20 0.70 1.30
PWRGO06 2.00 0.90 1.60
PWRG13 2.00 0.90 2.80
P B P A _ PWRG10 3.80 0.90 2.80
PWRG12 4.90 1.00 3.40
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Total Lead-free Surge Wlthstandlng Chlp Resistor —- SWRG Series

lConstruction

[«»|

D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ® |Secondary Overcoat
BMFeatures HDimensions Unit: mm
— Total Lead(Pb)-free without RoHS exemptions si Weight
—High power rating Type a nI:ﬁ) L w T D1 D2 (9)
—Excellent surge withstanding & pulse (1000pcs)
withstanding performance SWRG02| 0402 |1.00£0.05|0.50+0.05 | 0.35+0.05 | 0.20£0.10 [ 0.25¢0.10| 0.6
— Improved working voltage ratings
_ Standard package sizes of 0402~2512 SWRG03| 0603 |1.60£0.10|0.80+0.10 | 0.45+0.10 | 0.30£0.20 [ 0.30+0.20| 2.0
*':‘Aif'QLzoolfomp”ance SWRGO5 | 0805 |2.00£0.10 | 1.25£0.10 | 0.50£0.10 | 0.35:0.20 | 0.40:0.20 | 4.4
— . Leve
32/:/2\%5 0805 |2.00+0.10 | 1.25:0.10 | 0.5040.10 | 0.35+0.20 | 0.40:0.20| 5.0
B Applications SWRG06 | 1206 |3.10+0.10 [ 1.55+0.10 | 0.55£0.10 | 0.50+0.25 [ 0.50+0.20 | ~ 8.9
—Metering (Testing/Measurement) SV;’/'Z\?VOS 1206 |3.100.10 | 1.55+0.10 | 0.55+0.10 | 0.50+0.25 | 0.50+0.20| 9.5
— Medical Devices ( )
—Power supply SWRG13| 1210 |3.10£0.10|2.60+0.15 | 0.55+0.10 | 0.50£0.25 [ 0.50+0.20 |  16.0
:ﬁtg:?:rr SWRG10| 2010 |5.00£0.10 | 2.500.15 | 0.55£0.10 | 0.60£0.25 | 0.50£0.20 |  24.2
—LCD Video Monitors SWRG12| 2512 |[6.35+0.10|3.10+0.15 | 0.55+0.10 | 0.60+0.25 | 0.50£0.20 |  39.4
SVE’Z'\?NG;Z 2512 |6.35+0.20 | 3.15:0.15 | 0.60+0.10 | 0.60£0.25 | 0.6040.20 |  42.0

lPart Numbering

[sWRG]|] [ 05 ] [ J ] [T ] [ E |1 [ v | [ 1001 |
I I I I I I I

Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
02: 0402 J: 5% T: 7"Taping Reel E: £100 S: 2W 1001: 1KQ : Standard Marking
03: 0603 K: £10% V:10"Taping Reel F: £200 A: 1.5W 1004: 1MQ N: No Marking
05: 0805 M: £20% W:13"Taping Ree | | | - 4250 K:1.25W || 1005: 10MQ
06: 1206 T 1W
13: 1210 Q: 3/4W
10: 2010 uU: 12w
12: 2512 G: 2/5W
O: 1/3W
V: 1/4W
P: 1/5W
W: 1/8W

100

90
W Derating Curve 80 |
70+
B0
a0
40
30
20 +

Fawer ratiof %)

60 -50 -40 -30 .20 .10 0 10 X0 30 40 S0 60 FO 80 90 100 110 1Z0 130 140 150 160

Ambient Temperature(*C)

143



B Standard Electrical Specifications

tem| power Rating Operating Max. Operating | Max. Overlaod Resistance Range TCR
at 70°C Temp. Range Voltage Voltage (PPM/°C)
Type +5% +10% +20%
10-9.1Q +250
SWRG02 (0402) 1/8W -55 ~ +155°C 75V 100V
10Q - 1MQ +100
10-9.1Q +200
SWRGO03 (0603) 1/8W -55 ~ +155°C 75V 150V
10Q - 1MQ +100
10-9.1Q 1200
SWRGO05 (0805) 1/4W -55 ~ +155°C 150V 300V
10Q - 10MQ +100
10-9.1Q +200
SWRGO06 (1206) 1/3W -55 ~ +155°C 200V 400V
10Q - 20MQ +100
10-9.1Q 1200
SWRG13 (1210) 12W -55 ~ +155°C 200V 400V
10Q - 20MQ +100
10-9.1Q +200
SWRG10 (2010) 3/4W -55 ~ +155°C 400V 800V
10Q - 20MQ +100
10-9.1Q 1200
SWRG12 (2512) 1.5W -55 ~ +155°C 500V 1000V
10Q - 20MQ +100
B High Power Rating Electrical Specifications
tem Power Rating Operating Max. Operating | Max. Overload e R TCR
at 70°C Temp. Range Voltage Voltage (PPM/°C)
Type +5% +10% | *20%
10-9.1Q +200
SWRGO03 (0603) 1/3W -55 ~ +155°C 75V 150V
10Q - 1MQ +100
10-9.1Q +200
SWRGO05 (0805) 2/5W -55 ~ +155°C 150V 300V
10Q - 1MQ +100
10-9.1Q +200
SWRGO05 (0805) *1/12W -55 ~ +155°C 400V 600V
10Q - 1MQ +100
10-9.1Q +200
SWRGO06 (1206) 12w -55 ~ +155°C 200V 400V
10Q - 1MQ +100
10-9.1Q +200
SWRGO06 (1206) *3/14W -55 ~ +155°C 500V 1000V
10Q - 1MQ +100
10-9.1Q +200
SWRG13 (1210) 1w -55 ~ +155°C 200V 400V
10Q - 1MQ +100
10-9.1Q +200
SWRG10 (2010) 1.25W -55 ~ +155°C 400V 800V
10Q - 1MQ +100
10-9.1Q +200
SWRG12 (2512) 2W -55 ~ +155°C 500V 1000V
10Q - 1MQ +100

*: Ultra High Power: double side printed resistor element
Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if

the temperature of the resistive element is not exceed 155 ° C.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BEnvironmental Characteristics

50001)

2> Viking

Item Requirement Test Method
Temperature Coefficient of A At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
) s Spec.
Resistance (T.C.R.) temperature
Short Time Overload +(2.0%+0.05Q) RCWV*2.5 or Max.Overload Voltage whichever is lower for 5
seconds
Insulation Resistance >10G Max. Overload voltage for 1 minute
Endurance +(2.0%+0.05Q) 78;2:"0 RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
Damp Heat with Load +(2.0%+0.05Q) 40£2°C, 90~95% R.H., RCWV for 1000 hrs with 1.5 hrs “ON”

and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 60 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(1.0%+0.05Q)

260x5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Leaching

Individual leaching area =5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature

+(1.0%+0.05Q)

-55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

Packaging T
oC
Reel Specifications & Packaging Quantity f
& A 1 o5
BA W } !
Unit: mm
Packaging Tape Reel
Type Quantity Width Diameter ®A VE ®C & U
10K | 8mm 7 inch 178.5+1.5 6010 13.0£0.2 9.0+0.5 12.5+0.5
SWRG02 | Paper |20K| 8mm 10 inch 254+1.0 100+0.5 13.0£0.2 9.5+0.5 13.5+0.5
40K |  8mm 13 inch 330+1.0 1000.5 13.0£0.2 9.5+0.5 13.5+0.5
SWRG03 5K 8mm 7 inch 178.5¢1.5 60""° 13.0£0.2 9.0£0.5 12.5+0.5
SWRGOS | b er | 10K |  8mm 10 inch 25441.0 100£0.5 13.0£0.2 9.5:0.5 13.5£0.5
SWRG06
SWRG13 20K | 8mm 13 inch 330+1.0 1000.5 13.0£0.2 9.5+0.5 13.5+0.5
SWRG10 4K | 12mm 7 inch 178.5¢1.5 60"""° 13.0£0.5 13.0£0.5 15.5£0.5
Embossed
SWRG12 8K | 12mm 10 inch 250£1.0 62+0.5 13.0+0.5 12.5+0.5 16.5+0.5
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B Packaging

Paper Tape Specifications

Bottom Tape Top Tape
¢ Do
=/ S N A A o o [EY
‘E‘( N A SN N WV N N 4
A | F
Ll | VW
g v I
Pa‘;'(;r.rape Resistor 2 >|€P2‘ Po N Direction of unreellng=
Unit: mm
Type A B w E F Po P4 P, ®D, T
SWRG02 | 0.65+0.10 | 1.15%0.1 8.00+0.2 1.75+£0.1 | 3.50+0.05 | 4.00£0.10 | 2.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.45+0.1
SWRGO03 | 1.10+£0.10 | 1.90£0.1 8.00+0.2 1.75+£0.1 | 3.50+£0.05 | 4.00+0.10 | 4.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.70+0.1
SWRGO05 | 1.60+0.10 | 2.40+0.2 | 8.00%0.2 1.75+£0.1 | 3.50+0.05 | 4.00£0.10 | 4.00+0.05 | 2.00+£0.05 |1.50+0.1,-0| 0.85+0.1
SWRG06 | 1.90+0.10 | 3.50+0.2 | 8.00+0.2 1.75+£0.1 | 3.50+0.05 | 4.00+0.10 | 4.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.85+0.1
SWRG13 | 2.90+0.10 | 3.50+0.2 | 8.00+0.2 1.75+£0.1 | 3.50+0.05 | 4.00+0.10 | 4.00+£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.85+0.1
Embossed Plastic Tape Specifications
Top Tape ¢ Do
3 Y
L/ S o A o A a4 |E]
Y VPSS TP S |
T e
s * * B . . . ‘.
W
\ ANy N b
A
\ ¢ D11.5+0.25,-0
T Resistor P4 P, Po Direction of unreeling
Embossed Tape "
Unit: mm
Type A B w E F Po P4 P, ®D, T
SWRG10 | 2.80+0.10 | 5.40+0.20 | 12.0+0.3 1.75+£0.1 5.5+0.05 | 4.00+£0.10 | 4.00+0.1 | 2.00+0.05 {1.50+0.1, -0 1.2
SWRG12 | 3.50+0.10 | 6.70+0.10 | 12.0+0.3 1.75+£0.1 5.5+0.05 | 4.00+£0.10 | 4.00+0.1 | 2.00+0.05 {1.50+0.1, -0 1.2
BRecommend Land Pattern Unit: mm
______ / A Type A B (o]
/ c SWRG02 0.50 0.45 0.60
/ SWRGO03 0.90 0.60 0.90
o I 4
SWRG05 1.20 0.70 1.30
SWRG06 2.00 0.90 1.60
B A SWRG13 2.00 0.90 2.80
D - SWRG10 3.80 0.90 2.80
SWRG12 4.90 1.00 3.40
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Il Construction

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Overcoat
Bl Features ® |Top Electrode ® |External Electrode
—Advanced thin film technology
—Very tight tolerance down to +0.05%
—Extremely low TCR down to *5PPM/C .
—TCR tracking down to 5ppm(+2.5ppm) and .Deratlng Curve
Tolerance maching down to 0.1%(£0.05%) -
—RoHS compliant component, compatible B
With lead (Pb)-free 8o i
—MSL: Level 1 £t )
L i
s
= 40
. . 2
M Applications 8 20
—Voltage divider 0 i
—Feedback circuits 55 -25 5 35 65 95 125 155 185
—Signal conditioning Ambient Temperature(°C)
HDimensions
R
Unit:mm
Number of
Type Resistors = e - - - c v
TFAN43 4 3.20+0.15 1.60+0.15 0.55+0.10 0.50+0.15 0.80+0.05 0.25+0.15 0.30+0.15
lPart Numbering
| TPAN | [ 43 | | BO | LT | [co | 1001
I I I I I
Product Dimensions Tolerance Packaging TCR Grade Power Rating Resistance Marking
Type Grade Code Code
0603X4 Reference T: Taping Reel | | Reference| | Y:1/16W 1000: 100Q : Standard Marking
Tolerance B: Bulk TCR W:1/8W 1001: 1KQ for E96
Grade Table %rsfie X:1110W 1211: 1.21KQ | | N: No Marking
3323: 332KQ
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Accuracy Grade Table

Tolerance Grade TCR Grade
Code _II_\bsqute Tolerapce Resistance Code Absolute TCR | TCR Tracking Resistance
olerance Matching Value Value
A0 +0.05% N/A 24.9~332K S0 +5ppm N/A 24.9~60K
BO +0.1% N/A 24.9~332K S5 +5ppm 5ppm 24.9~60K
B3 +0.1% 0.1% 24.9~332K BO +10ppm N/A 24.9 ~332K
Co 10.25% N/A 24.9~332K B4 +10ppm 10ppm 24.9 ~332K
Cc2 +0.25% 0.25% 24.9~332K B5 +10ppm 5ppm 24.9~60K
C3 +0.25% 0.1% 24.9~332K NO +15ppm N/A 24.9 ~332K
DO 10.5% N/A 24.9~332K N3 +15ppm 15ppm 24.9 ~332K
D1 +0.5% 0.5% 24.9~332K N4 +15ppm 10ppm 24.9 ~332K
D2 10.5% 0.25% 24.9~332K N5 +15ppm 5ppm 24.9~60K
FO +1% N/A 24.9~332K Co +25ppm N/A 24.9~332K
F1 +1% 0.5% 24.9~332K Cc2 +25ppm 25ppm 24.9~332K
F2 +1% 0.25% 24.9~332K C3 +25ppm 15ppm 24.9~332K
C4 +25ppm 10ppm 24.9~332K
DO +50ppm N/A 24.9~332K
D1 +50ppm 50ppm 24.9~332K
D2 +50ppm 25ppm 24.9~332K
B Electrical Specifications
Item| Power . Max. Max. .
Rating T:)rrrl,:r??tlar:l%e Operating | Overload G BEED R (P;I\CA?’C)
Type at 70°C Voltage | Voltage #0.05% | *01% [ #0.25% | #05% | #1%
+10
1/16W | -55~+155°C 50V 100V 24.90~332KQ i;g
+50
TPAN 43 Vo | B5~+1s5°C | 75V 150V 24.90~332KQ 2
1/16W -55 ~ +155°C 50V 100V
110W | -55~ +155°C 75V 150V 24.90~60K0 *5

Operating Voltage=, (P*R) or Max. operating voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. overload voltage listed above, whichever is lower.

W Viking is capable of manufacturing the optional spec based on customer’s requirement.

B Environmental Characteristics

Item Requirement Test Method
;F_(I_arg%er)ature Coefficient of Resistance As Spec. +05/-55/+25/+125/+25°C
Short Time Overload AR+0.1% RCWV*2.5 or Max. overload voltage whichever is
lower for 5 seconds
Insulation Resistance >1000 MQ Apply 100V for 1 minute

Endurance

1000Hr : AR+0.15%
8000Hr : AR+0.3%

70+2°C, RCWV with 1.5 hrs “ON” and 0.5 hrs “OFF”

Damp Heat with Load

AR+0.25%

40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5
hrs “ON” and 0.5 hrs “OFF”

Damp Heat with Load(85°C/85% R.H)

AR+0.5%

85+2°C, 80~90% R.H. 10% of RCWV for 1000 hrs with
1.5 hrs "ON” and 0.5 hrs “OFF”

Dry Heat

1000HTr : AR+0.25%
8000Hr : AR+0.5%

At +125°C

Bending Strength AR%0.2% Bending amplitude 3 mm for 10 seconds
Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat AR+0.2% 260+5°C for 10 seconds

Dielectric Withstand Voltage 100V Max. overload voltage for 1 minute

Thermal Shock AR+0.25% -55°C ~150°C, 100 cycles

Low Temperature Operation AR+0.25% 1 hour, -65°C, followed by 45 minutes of RCWV

RCWV/(Rated continuous working voltage)= V(P*R) or Max. Operating voltage whichever is lower

Ml Reference Standards: MIL-STD-202,

JIS-C-5201-1

[l Storage Temperature: 15~28°C; Humidity < 80%RH
W Shelf Life: 2 years from production date
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B Packaging

Reel Specifications & Packaging Quantity
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Unit: mm

Packaging Tape Reel
Quantity width | Diameter

TFAN 43 Paper | 5K 8mm 7inch [178.5¢1.5| 60""° |13.0£0.2| 9.0+0.5 | 12.5+0.5

Type DA ®B (0103 w T

Paper Tape Specifications

Bottom Tape Top Tape
¢ Do
— ¥ A
NN NN N N =
=l N e N NV b
AT F
(1 . VW
= -
Pa;;[;:rTape Resistor X P4 =|:P2= Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P ®D, T
TFAN43 | 1.95+0.10 | 3.50+0.10 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 4.00+0.05 | 2.00+0.05 | 1.50+0.1/-0| 0.85+0.10

B Equivalent Circuit Diagram

= 2 =2 3

TFAN43

IRecommend Land Pattern
o i

[rE

TFAN43 3.10 2.85 0.45 0.80 0.80

% Unit: mm
Type A B C | P

A
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Thick Film Flat Array Chip Resistor —CN-21 & CN-41

Il Construction

e & @
©)
: - = @
= T = ®
®

©) @)
© |Alumina Substrate @ |Edge Electrode @ |Resistor Layer

Bottom Electrode Barrier Layer Primary Overcoat

Top Electrode External Electrode Secondary Overcoat

lFeatures
— Contribute to higher-density

lPart Numbering

mounting and reduction in size of L eN- | [ 4 [ J ] [ L ] @
devices by remarkably PCB | | | |
— Contribute to the size reduction of Product Dimensions | | Resistance Function Packaging Resistance
small electronic equipment such as Type JCIEEINEE Cooc Cooc
Mobile phone, HDD 21: 0201x2 F: +1% L: 8P4R / 4P2R 6: 7" Reel 10Kpcs -—-1K: 1KQ
' _— 41: 0201x4 || J: £5% —3K3: 3.3KQ
—Reduced the mounting time by --10K: 10KQ
decreasing the number of **to il up 6 spaces
components
— Suitable for IR reflow soldering
—MSL: Level 1
B Applications W Derating Curve
—Pull-up/pull-down resistors for 100 -
digital circuits a0
—Used in interface circuits of LCD 80 L
displays, memory modules, etc. F O
— Communication Equipments Z 80
© 50 f
T 40t
z
o ot
0
10 b
-60-60-&0-\313—33—"30IDI!DSDLDSDE&DTD&IJQDIDDIIDII!DISDHDI;D
.DlmenSIOnS Terminal Temperature (¥
A
Y
_r
n 4
L ]
Unit: mm
Number Weight
Type of L w H A B C Y (9)
Resistors (1000pcs)
CN-21 2 0.80+0.10 0.60£0.10 0.35+0.10 0.30+0.10 0.50+0.10 0.15+0.10 0.15£0.10 0.5
CN-41 4 1.40+0.10 0.60+0.10 0.35+0.10 0.2040.10 0.4040.10 0.1040.07 0.15+0.05 0.8
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B Standard Electrical Specifications

2> Viking

Power Rating .
at 70°C Operating Max: Max. Overload Iz Resistance Range TCR
e Jumper Temp. Range gl Voltage ?f (PPM/°C)
Type Rated Current Voltage Resistors +1% +5%
- 30-9.1Q +300
1/32W
CN-21 -55 ~ +125°C 12.5V 25V 2 10Q -1MQ +200
Jumper: 0.5A ] |0 (<50mQ) -
1/32W 10Q - 1MQ +200
CN-41 -55 ~ +125°C 12.5vV 25V 4
Jumper: 0.5A - |oq (<50mQ) .

Operating Voltage=,/ (P*R) or Max. Operating Voltage Listed above, whichever is lower.

Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Requirement

Item Test Method
+1% | +5% | Jumper
Temperature Coefficient of At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
! As Spec.
Resistance (T.C.R.) temperature
) 2.5 times RCWYV or Max. Overload Voltage whichever is

Short Time Overload +(1.0%+0.05Q) | £(2.0%+0.05Q) | <50mQ lower for 5 seconds
Insulation Resistance =10G Max. Overload Voltage for 1 minute
Endurance +(2.0%+0.10Q) | +(3.0%+0.10Q) | <100mQ E?ié;(;RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5

. 40£2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
Damp Heat with Load +(2.0%+0.10Q) | £(3.0%+0.10Q) | <50mQ “ON” and 0.5 hr “OFF”
Dry Heat +(1.0%+0.05Q) | +(3.0%+0.10Q) | <100mQ | at +125°C for 1000 hrs
Bending Strength +(1.0%+0.05Q) | £(1.0%+0.05Q) | <50mQ Bending once for 60 seconds with 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat +(0.5%+0.05Q) | £(1.0%+0.05Q) | <50mQ 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute
Rapid Change of Temperature 1(0.5%+0.05Q) | +(1.0%+0.05Q) | <50mQ -55°C to +125°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Equivalent Circuit Diagram

R1

CN-21

R2

1 [R2 R3 R4

CN-41
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B Packaging

Reel Specifications & Packaging Quantity

?»C
0 < D 5
PSS = 2B
Q K/ U Y
BA W !!
Unit: mm
Packaging Quantity Tape Reel
Type Width | Diameter o = o w T
CN-21 Paper 10K 8mm 7 inch 178.5¢1.5 60""° 13.0£0.2 9.0+0.5 12.520.5
CN-41 Paper 10K 8mm 7 inch 178.5¢1.5 60""° 13.0£0.2 9.0£0.5 12.520.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
PR s A
A N N N N~ N =
=l N - TN e A N A Y%
A | F
. — VW
g A 4 I
P:;_r: Tape Resistor » P4 ‘|<P2 Po R Direction of unreeling=
Unit: mm
Type A B w E F Po P, P, oD, T
CN-21 | 0.77£0.05 | 0.97+0.05 | 8.00£0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00£0.05 | 2.00+0.05 | 1.5°9! 0.50+0.10
CN-41 | 0.77+0.05 | 1.57+0.05 | 8.00+0.20 | 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.5*9! 0.50+0.10
HRecommend Land Pattern
N -
i
I'Ii B
i
| B ‘
1
!
L A - — —-—
A
CN-21 CN-41
Unit : mm
Type A B C | P
CN-21 0.80 0.90 - 0.30 0.50
CN-41 1.40 0.90 0.20 0.30 0.40
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Anti-Sulfurated Thick Film Array Chip Resistor—AS Array Series

2> Viking

Construction
©) @
©)
) s Can M @
| I ®
L S
® @ ©
lFeatures
— Special construction to prevent @ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
sulfuration in a sulfur containing @|Bottom Electrode ® |Barrier Layer Primary Overcoat
environment ®|Top Electrode ® |External Electrode © |Secondary Overcoat
— Reduction of assembly costs and
mat.chi‘n‘g wiFh placement machines .Part Numbering
— Reliability, high quality
— Suitable for IR reflow soldering
—Small size and light weight ‘ AIS ‘ ‘ 412 ‘ | il | ‘ -;- ‘ '|: ‘ | I ‘ 1002
—MSL: Level 1 : ; - : :
Product || Dimensions | |Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/C) Rating
.Appllcatlons 21: 0201*2 F:+1% T: Taping Reel F: 200 : Standard 0010: 1Q
—High-end Computer 41: 0201*4 J: +5% V:10"Taping G: +300 1000: 100Q
— Industrial Equipment 42: 0402*4 Reel 1002: 10KQ
. . W:13"Taping 2201: 2.2KQ
— Automatic Equipment Controller Reel
i ) 1003: 100KQ
—Medical Equipment 1004: 1MQ
—High-end Multimedia Electronics
— Outdoor Electronic Applications
lDimensions
|
Unit: mm
Number Weight
Type of L w H A A1 B Cc Y (9)
Resistors (1000pcs)
AS21 2 0.80+0.10 | 0.60+0.10 | 0.35+0.10 | 0.30+0.10 - 0.50+0.10 | 0.15+0.10 | 0.15+0.10 0.5
AS41 4 1.40£0.10 | 0.60+0.10 | 0.35+0.10 | 0.20+0.10 - 0.40+0.10 | 0.10+£0.07 | 0.15+0.05 0.8
AS42 4 2.00+0.10 | 1.00+0.10 | 0.45+0.10 | 0.30+0.10 | 0.40+0.10 | 0.50+0.05 | 0.22+0.15 | 0.22+0.15 2.8
. 100
M Derating Curve o0 | !
80 ;
S 70 F i
S 6o} i
T s0 | ;
S 40 :
3 |
S 30t i
20 | i
10 | i
0 H

-60 -50 -40 -30 -20 -10 O

10 20 30 40 50 60

Ambient Temperature(C)

70 80 90 100 110 120 130 140 150 160
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Standard Electrical Specifications

Item| Power Rating Operating |Max. Operating| Max. Overload Nur:fber Resistance Range TCR
Type at 70°C Temp. Range Voltage Voltage Resistors 1% 5% (PPM/°C)
- 3Q0-9.1Q +300
AS21 1/32W -55 ~ +125°C 12.5V 25V 2
10Q - 1MQ +200
AS41 1/32W -55 ~ +125°C 12.5V 25V 4 10Q - 1MQ +200
AS42 1/16W -55 ~ +155°C 25V 50V 4 10Q - 1MQ 1Q - 1MQ +200

Operating Voltage=, (P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*,/ (P*R) or Max. Overload Voltage listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if

the temperature of the resistive element is not exceed 125 C.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Requirement

Item Test Method
+1% | +5%
Temperature Coefficient of As Spec At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
Resistance (T.C.R.) ' temperature
Short Time Overload +(1.0%+0.050Q) +(2.0%+0.050Q) ?(S)‘\al\c/:\o/nﬁ.: or Max. Overload Voltage whichever is lower for

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Endurance

+(2.0%+0.10Q)

+(3.0%+0.10Q)

70£2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
“OFF"

Damp Heat with Load

+(2.0%+0.10Q)

+(3.0%+0.10Q)

40£2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
“ON” and 0.5 hr “OFF”

Dry Heat

+(1.0%+0.05Q)

+(1.5%+0.10Q)

at +125°C /+155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

+(1.0%+0.05Q)

Bending once for 60 seconds with 3mm

Solderability 95% min. coverage 245+5°C for 3 seconds

Resistance to Soldering Heat +(0.5%+0.05Q) +(1.0%+0.05Q) 260+5°C for 10 seconds

Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute

Individual leaching area =5%

Leachin °
° Total leaching area =< 10% 260+5°C for 30 seconds
Rapid Change of Temperature | +(0.5%+0.05Q) +(1.0%+0.05Q) -55°C to +125°C /+155°C, 5 cycles
Sulfur Test +(0.5%+0.05Q) +(0.5%+0.05Q) H2S, 50+2°C, 91~93% R.H., no power rating for 1000 hrs

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1 ; ASTM-B-809-95

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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lPackaging
Reel Specifications & Packaging Quantity Unit: mm T
Packaging| Tape | Reel 8C
Typs Quantity |Width | Diameter OA i oC b i
AS21 |Paper|10K| 8mm | 7inch |178.5+1.5| 60*"° [13.0¢0.2| 9.0+0.5 |12.5+0.5 ﬁ D 1
AS41 |Paper|10K| 8mm | 7inch |178.5+1.5| 60*"° |13.0¢0.2| 9.0+0.5 |12.5+0.5 f< 1H $B
Y1/
10K| 8mm | 7inch [178.5+1.5| 60""° [13.0£0.2| 9.0£0.5 [12.5+0.5 Q U i
AS42 |Paper|20K| 8mm | 10inch | 254+1.0 |100+0.5|13.0+0.2| 9.5+0.5 |13.5+0.5
40K| 8mm | 13inch | 330+1.0 |100+0.5|13.0+0.2| 9.5+0.5 |13.5+0.5
BA W
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] L3 A
- N NN NN
=l N =TT - YN SN N
1 m F
I W
= | :
PE&A Resistor | P “Pzr Po | Direction of unreeling
Unit: mm
Type A B w E F Po P, ®D, T
AS21 | 0.77+0.05 | 0.97+0.05 | 8.0+0.2 | 1.75+0.1 | 3.5+0.05 | 4.0+0.1 | 2.0£0.05 | 2.0+0.05 |1.50+0.1,-0| 0.50+0.1
AS41 | 0.77£0.05 | 1.57£0.05 | 8.0£0.2 | 1.75+0.1 | 3.5+0.05 | 4.0+0.1 | 2.0£0.05 | 2.0+0.05 |1.50+0.1,-0| 0.50%0.1
AS42 1.20£0.1 | 2.20+0.1 | 8.0+0.2 | 1.75+0.1 | 3.5+0.05 | 4.0+0.1 | 2.0+0.05 | 2.0+0.05 [1.50+0.1,-0| 0.70+0.1
B Equivalent Circuit Diagram
1 [R2 [R3 |R4 R1 R2
AS41/AS42 AS21
HIRecommend Land Pattern
I
i
]
! B
1
- A - A
AS41/AS42 AS21 Unit: mm
Type A B (o | P
AS21 0.80 0.90 - 0.30 0.50
AS41 1.40 0.90 0.20 0.30 0.40
AS42 2.10 1.80 0.30 0.50 0.50
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Anti-Sulfurated Thick Film Flat Array Chip Resistor — ASF Series

lFeatures

— Special construction to prevent sulfuration in a

Il Construction

® ® ©

®

@ |Alumina Substrate

@ |Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode

® |Barrier Layer

Primary Overcoat

® | Top Electrode

® |External Electrode

©® [Secondary Overcoat

I Derating Curve

sulfur containing environment 100
—Small size and light weight 90 |
—Reduction of assembly costs and matching 80
with placement machines S 70}
— Reliability, high quality S 60 |
— Suitable for IR reflow soldering }‘E 50 |
—MSL: Level 1 S 40 |
2
‘S 30 |
B Applications 20 ¢
—High-end Computer 101
—Industrial Equipment 60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
—Automatic Equipment Controller Ambient Temperature('C)
—Medical Equipment
—High-end Multimedia Electronics
— Outdoor Electronic Applications
lDimensions
Al _ A
! 1
) ] >-‘ t
]
=
-~ '
-H-.-
- L -
Unit: mm
Number Weight
Type of L w H A A1 B C Y (9)
Resistors (1000pcs)
ASF42 4 2.00+0.10 | 1.00+0.10 | 0.45+0.10 | 0.30+0.10 | 0.40+0.10 | 0.50+0.10 | 0.20+0.10 | 0.30+0.10 3.3
ASF43 4 3.20+0.10 | 1.55+0.10 | 0.55+0.10 | 0.50+0.15 | 0.65+0.10 | 0.80+0.05 | 0.23+0.15 | 0.40%0.10 9.0
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lPart Numbering

2> Viking

[aF] [8 ] 1002
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
42: 0402x4 F: 1% T: Taping Reel F: £200 Y: 1/16W 0030: 3Q
43: 0603x4 J: 5% or Jummper V:10"Taping Reel | | - : No Specified X: 1/10W 1000: 100Q
W:13"Taping Reel (For Jumper) 1002: 10KQ
2201: 2.2KQ
1003: 100KQ
1004: 1MQ
RORO: 0Q
B Standard Electrical Specifications
Resistance Range
Item Power Rating Operating [Max. Operating| Max. Overload Nur:fber 9 TCR
Type at 70°C Temp. Range Voltage Voltage Resistors (PPM/°C)
1% 5%
10Q - 1MQ 1Q - 10MQ +200
ASF42 1/16W -55 ~ +155°C 50V 100V 4
- 0Q (<50mQ) -
10Q - 1MQ 1Q - 10MQ +200
ASF43 1/10W -55 ~ +155°C 50V 100V 4
- 0Q (<50mQ) -

Operating Voltage=y (P*R) or Max. Operating Voltage Listed above, whichever is lower.

Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.

The power rating depends on the maximum temperature of the resistive element. Due to the power dissipation of the resistor, the temperature of
the resistive element will rise depending on the condition of heat dissipation from PCB. The maximum power rating in application only applies if
the temperature of the resistive element is not exceed 125°C.

W Viking is capable of manufacturing the optional spec based on customer’s requirement.

B Environmental Characteristics

Requirement
Item i Test Method
+1% | +5% | Jumper
Temperature Coefficient of At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
! As Spec.
Resistance (T.C.R.) temperature
) RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload +(1.0%+0.05Q) | £(2.0%+0.05Q) | <50mQ lower for 5 seconds
Insulation Resistance =10G Max. Overload Voltage for 1 minute
Endurance +(2.0%+0.100) | £(3.0%+0.100) | <5omq | [07ZC, ROWV for 1000 hrs with 1.5 hrs “ON" and 0.5
. 40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
0, 0, ’ )
Damp Heat with Load +(2.0%+0.10Q) | £(3.0%+0.10Q) | <50mQ “ON” and 0.5 hr “OFF”
Dry Heat +(1.0%+0.05Q) | £(1.5%+0.10Q) | <50mQ at +155°C for 1000 hrs
Bending Strength +(1.0%+0.05Q) | £(1.0%+0.05Q) | <50mQ Bending once for 60 seconds with 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat +(0.5%+0.05Q) | £(1.0%+0.05Q) | <50mQ 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute
) Individual leaching area =5%
Leaching ) 260+5°C for 30 seconds
Total leaching area = 10%

157



Requirement
Item - Test Method
+1% +5% Jumper
Rapid Change of Temperature +(0.5%+0.05Q)| £(1.0%+0.05Q) | <50mQ -55°C to +155°C, 5 cycles
Sulfur Test 4(0.5%+0.050)| +(0.5%+0.05Q) | <50mq | H2S, 50:2°C, 9193% R.H., no power rafing for 1000

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date

B Equivalent Circuit Diagram

1 [R2 R3 R4
B Packaging
Reel Specifications & Packaging Quantity Unit: mm T
- ?C
Packaging Tape Reel f
Type Quantity Width | Diameter OA oB oC H i 0 [<’ B M T
oS T ®B
5K | 8mm | 7inch | 178.5+1.5 | 60" | 13.0£0.2 | 9.0+0.5 | 12.5+0.5 o/ D ] i
ﬁg,’;ﬁ Paper | 10K | 8mm | 10inch | 254.0+1.0 | 100£0.5 | 13.00.2 | 9.5:0.5 | 13.5:0.5
~
20K | 8mm 13 inch 330.0+1.0 | 100£0.5 | 13.0+0.2 | 9.5+0.5 | 13.5+0.5 oA w o]
T
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
i ¥ A
— AN N AN AN AN AN E
=l A ESN | A NZ ;
CT T U UL w
B
N ) L L LT L
| 4
H\
T i Pi |P2| P irecti |
Paper Tape Resistor ﬁ 1 ’ﬁ 2'4 0 Direction ofunreellng}
Unit: mm
Type A B w E F Po P P, ®D, T
ASF42 1.20+0.1 2.20+0.1 8.0+0.2 1.75+0.1 3.5+0.05 4.0+0.1 2.0+0.05 | 2.0+0.05 |1.50+0.1,-0| 0.70+0.1
ASF43 1.95+0.1 3.50£0.1 8.0+0.2 1.75£0.1 3.51£0.05 4.0+0.1 4.0+0.05 2.0£0.05 |1.50+0.1,-0| 0.85%0.1
BRecommend Land Pattern
Unit: mm
Type A B C | P
ASF42 2.10 1.80 0.30 0.50 0.50
ASF43 3.10 2.85 0.45 0.80 0.80
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2> Viking

Thick Film Array Chip Resistor (Flat Termination) —CNF Series

lFeatures

—AEC-Q200 Compliance

—Small size and light weight

—Reduction of assembly costs and
matching with placement machines

— Reliability, high quality

— Suitable for IR reflow soldering

—Alternative CN series

—MSL: Level 1

B Applications

— Entertainment

—Computer & Related Products
— Communication Equipment
—Power Equipment
—Measuring Instrument

lDimensions

<

Il Construction

® ® ©

T

®
©) @)
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® | Top Electrode ® |External Electrode © [Secondary Overcoat

I Derating Curve

100
90
80
70
60
50
40
30
20
10

Power ratio(%)

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60

70 80 90 100 110 120 130 140 150 160

Ambient Temperature(C)

CNF22 CNF42/43
Unit: mm
Number Weight

Type of L w H A A1 B C Y (9)
Resistors (1000pcs)

CNF22 2 1.20+£0.10 | 1.00+0.10 | 0.35+0.10 | 0.43+0.10 - 0.82+0.05 | 0.224+0.10 | 0.30£0.15 1.6

CNF42 4 2.00£0.10 | 1.00£0.10 | 0.45+0.10 | 0.35+£0.10 | 0.45+0.10 | 0.50+0.10 | 0.20+£0.10 | 0.35%0.15 3.2

CNF43 4 3.20+0.10 | 1.554£0.10 | 0.55+0.10 | 0.45+0.15 | 0.60+0.10 | 0.80+0.05 | 0.20+0.10 | 0.47+0.15 10.2
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lPart Numbering

)3 1002
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
22: 0402x2 F: 1% T: Taping Reel F: +200 Y: 1/16W 0030: 3Q
42: 0402x4 J: 5% or Jummper - : No Specified X: 1/10W 1000: 100Q
43: 0603x4 (For Jumper) W: 1/8W 1002: 10KQ
2201: 2.2KQ
1003: 100KQ
1004: 1MQ
RORO: 0Q
B Standard Electrical Specifications
Power Rating . . Number Resistance Range
ltem at 70°C Operating |Max. Operating| Max. Overload of TCR
Tvpe Jumper Temp. Range Voltage Voltage Resistors (PPM/°C)
yp Rated Current 1% 5%
1/16W 1Q - 1IMQ +200
CNF22 -55 ~ +155°C 25V 50V 2
Jumper: 1A - 0Q (<50mQ) -
1/16W 10Q - 1MQ 1Q - 10MQ +200
CNF42 -55 ~ +155°C 50V 100V 4
Jumper: 1A - 0Q (<50mQ) -
E 100-1MQ | 1Q-10MQ | 200
CNF43 -55 ~ +155°C 50V 100V 4
Jumper: 1A - 0Q (<50mQ) -
Operating Voltage=,/ (P*R) or Max. Operating Voltage Listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Requi t
Item U Test Method
1% | +5% | Jumper
Temperature Coefficient of At 25°C/-55°C and 25°C/+125°C, 25°C is the reference
! As Spec.
Resistance (T.C.R.) temperature
) RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload +(1.0%+0.05Q) | £(2.0%+0.05Q) | <50mQ lower for 5 seconds
Insulation Resistance =10G Max. Overload Voltage for 1 minute
Endurance +(2.0%+0.10Q) | +(3.0%+0.10Q) | <50mQ E(r)ig":cllzRCWV for 1000 hrs with 1.5 hrs “ON” and 0.5
: 40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
Damp Heat with Load +(2.0%+0.10Q) | £(3.0%+0.10Q) | <50mQ “ON” and 0.5 hr “OFF”
Dry Heat +(1.0%+0.05Q) | £(1.5%+0.10Q) | <50mQ at +155°C for 1000 hrs
Bending Strength +(1.0%+0.05Q) | £(1.0%+0.05Q) | <50mQ Bending once for 60 seconds with 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds
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Requirement

Item Test Method
+1% | +5% Jumper
Resistance to Soldering Heat 1+(0.5%+0.05Q) | £(1.0%+0.05Q) | <50mQ 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute

) Individual leaching area =5%
Leaching ) 260+5°C for 30 seconds
Total leaching area = 10%

Rapid Change of Temperature +(0.5%+0.05Q) | £(1.0%+0.05Q) | <50mQ -565°C to +155°C, 5 cycles

RCWV/(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date

I Equivalent Circuit Diagram

Rl [R2 1 R2 R3 R4
CNF22 CNF42/CNF43
B Packaging
Reel Specifications & Packaging Quantity
.
oC
& ) H o os
O&’VS
Q 1/ U i -
BA W !!
Unit: mm
. . Tape Reel
Type |[Packaging Quantity Width Diameter DA ®B ®C w T
CNF22 Paper 10K | 8mm 7 inch 178.5¢1.5 60" 13.00.2 9.0+0.5 12.5+0.5
CNF42 Paper 10K | 8mm 7 inch 178.5+1.5 60" 13.040.2 9.0£0.5 12.50.5
CNF43 Paper 5K | 8mm 7 inch 178.5+1.5 6010 13.0+0.2 9.0+0.5 12.5+0.5
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BPackaging_

Paper Tape Specifications

Bottom Tape

Top Tape
¢ Do
¥ A
— S A A D—D—d E
=l N A ESN | W N N -
uipkuiuliniaiyie
B
B 2 | L‘,
] T A 4
T : P P P irecti i
Paper Tape Resistor ﬁ 1 ’ﬁ 2': 0 R Direction of unreellng}
Unit: mm
Type A B w E F Po P4 P, ®D, T
CNF22 1.20£0.1 1.45+0.1 8.0+0.2 1.75+0.1 3.54+0.05 4.0+0.1 2.04+0.05 2.0£0.05 [1.50+0.1,-0| 0.43%0.1
CNF42 1.20£0.1 2.20+0.1 8.0+0.2 1.75+0.1 3.5+0.05 4.0+0.1 2.04+0.05 2.0£0.05 [1.50+0.1,-0| 0.70+40.1
CNF43 1.95+0.1 3.50+0.1 8.0+0.2 1.7540.1 3.54+0.05 4.0+0.1 4.04+0.05 2.0£0.05 [1.50+0.1,-0| 0.85+0.1
BRecommend Land Pattern
II B
CNF42/CNF43 CNF22
Unit: mm
Type A B (o3 | P
CNF22 1.50 1.25 - 0.35 0.80
CNF42 2.10 1.80 0.30 0.50 0.50
CNF43 3.10 2.85 0.45 0.80 0.80
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Metal Film Precision MELF Resistor—CSRYV Series

2> Viking

I Construction
L
L1
\
D 77\ i 7]j Nl B
[
xl
.Features ‘ @ |Insulation Coating @ |Electrode Cap
—AEC-Q200 Compliance @ |Trimming Line ® |Resistor Layer
—Thin film technology - -
. ® |Ceramic Rod ® |Marking
—Excellent overall stability
—Sn termination on Ni barrier layer
—Tight tolerance down to +0.1%
— Extremely low TCR down to +5 PPM/°C
—High power rating up to 1 Watts . . ]
—SMD enabled structure .Dlmenswns Unit: mm
—Lead-free and RoHS compliant Weight
—MSL: Level 1 Type L L1 min. ®D D, K (9)
(1000pcs)
CSRV0102( 2.20+0.10 1.1 1.10+£0.10 | D +0/-0.15| 0.45+0.05 7.7
B Applications
) CSRV0204( 3.50+0.20 1.7 1.40£0.15| D +0/-0.2 | 0.8%0.1 18.7
— Automotive (non-safety parts)
— Industrial CSRV0207( 5.90+0.20 2.9 2.20+0.20 | D +0/-0.2 | 1.3+0.1 80.9
— Telecommunication
—Medical Equipment
—Measurement/Testing Equipment
W Derating Curve o
I
aoF
gy
3 Wy
® om |
g @
a0 b
ot
|:| 1 1 L L i 1 1 1 1 L x i i 1 1 1 1 L a i 1
S0 -3 -0 -0 -0 -0 0 10 X0 D 0 3D A T0 30 W K D 200 40 D 1E
WPart Numbering Ambient Temperatured’s)
[CSRv | [ 0204 | IEI>\ IIID\ I\I/I |10|00|
I
Product Dimensions Resistance Packaging TCR Power Resistance
Type (Lx®D) Tolerance Code (PPM/°C) Rating
0102: 2.2x1.1 B: +0.1% T: Taping Reel S: 5 T 1W 0100: 10Q
0204: 3.5x1.4 C: £0.25% 8:7” Taping Reel, B: +10 U: 1/2wW 1000: 100Q
0207:5.9x2.2 | | D: +0.5% Antistatic Tape™ || N: 15 V: 1/4W 2201: 2200Q
F: 1% W:13” Taping Reel C: 25 G: 2/5W 1001: 1KQ
J: 5% or Jumper| | M:13" Taping Reel, D: +50 P: 1/5W 1004: 1MQ
Antistatic Tape™ || E: +100 W: 1/8W ROR0: 0Q
- : Jumper L: 0.3W R050: 0.05Q
22R1:22.1Q
R100: 0.1Q
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B Standard Electrical Specifications

Item| Power | Operating Max. Max. Resistance Range TCR
Rating Temp. | Operating | Overload (PPM/°C)
Type at70°C Range Voltage Voltage +0.1% *0.25% +0.5% *1% *5%
49.90-56KQ - +15
4.020- 4.020-
65 ~ 100Q-82KQ - +25
0102 1/8W i | 1sov 300V 200KO 390KQ
- 10Q-1MQ 0.22Q-1MQ +50
- 0.22Q-1MQ +100
-55 ~
+125°C 200V 400V 10Q-332KQ - 5
10Q-20KQ - +10
0204 1/4W 10Q-300KQ - +15
-55 ~
+1550¢c | 200V 400v 10Q-1MQ 10Q-3.4MQ 10-3.4MQ +25
10Q-1MQ 10-3.4MQ 0.20-10MQ +50
- 0.1Q0-10MQ +100
-55 ~
+125°C 300V 600V 10Q-332KQ - 5
10Q-20KQ - +10
10Q-300KQ - +15
0207 1/2W 55 ~
+155°C 300V 600V 10Q-1MQ 10Q-3.4MQ 1Q-3.4MQ +25
10Q-1MQ 1Q-3.4MQ 0.20-10MQ +50
- 0.1Q-10MQ +100
B High Power Rating Electrical Specifications
Item| Power Operating Max. Max. Resistance Range TCR
Rating Temp. Operating | Overload (PPM/° C)
Type at70°C Range Voltage | Voltage 10.1% 10.25% 10.5% 1% 5%
49.90-56KQ - +15
4.020- 4.020-
100Q-82KQ - 25
0102 g/gw -55 ~ 200V 400V 200KQ 390KQ
) +155°C - 1Q-1MQ 0.22Q-1MQ 150
- 0.220-1MQ +100
95~ 100-332KQ
+125°C 200V 400V 5
10Q-20KQ - +10
0204 2/5W 5 - 10Q-300KQ - 15
155°C 200V 400V 10Q-1MQ 10Q-3.4MQ 1Q-3.4MQ +25
+ (o]
10Q-1MQ 10-3.4MQ 0.2Q-10MQ +50
- 0.1Q-10MQ +100
95~ 100-332KQ
H25°C 350V 700V 5
10Q-20KQ - +10
0207 w o 10Q-300KQ - +15
'1 . 350V 700V 10Q-1MQ 10Q-3.4MQ 10-3.4MQ +25
+155°
10Q-1MQ 10-3.4MQ 0.2Q-10MQ +50
- 0.1Q-10MQ +100

Operating Voltage=,/ (P*R) or Max. Operating Voltage Listed above, whichever is lower.

Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.
lViking is capable of manufacturing the optional spec based on customer’s requirement.
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Item
Power Rating Operating Temp.Range Resistance Rated Current
Type
1/8W
CSRV0102 1/5W -55 ~ +155°C 2A
0.3W
CSRV0204 1AW 55 ~ +155°C 0Q(<15ma) 3A
2/5W i
1/2W
CSRV0207 -55 ~ +155°C 5A
1w
BEnvironmental Characteristics
o Requirement e P
em 5% and Below Jumper estfietho
At 25°C/-55°C and 25°C/+125°C, 25°C is the
Temperature Coefficient of As Spec reference temperature
Resistance (T.C.R.) P 5ppm: At 25°C/-10°C and 25°C/+85°C, 25°C is
the reference temperature
10Q-270KQ: £(0.1%+0.01Q)
. 0 ,, . .
Short Time Overload <10Q & >270KQ: £(0.15%+0.01Q) <15mQ RCWV*2.5 or Max. Overload Voltage whichever is
0102: £(0.15%+0.01Q) lower for 5 seconds
5ppm: £(0.05%+0.01Q)
Insulation Resistance >10G Max. Overload Voltage for 1 minute
Condition D Steady State TA=125°C at derated
10Q-270KQ: £(0.25%+0.01Q) power. Measurement at 24+4 hours after test
Operational Life <10Q & >270KQ: £(0.5%+0.01Q) <15mQ conclusion.
. o 5ppm: 70+2°C, RCWYV for 1000 hrs with 1.5 hrs
0102: £(0.5%+0.01Q) “ON” and 0.5 hr “OFF"
<10Q: £(1%+0.01Q)
10Q-270KQ: £(0.5%+0.01Q) .
. - 1000 hrs 85°C/85%RH 10% of operating power.
Biased Humidity >270KQ-3.4MQ: £(1%+0.01Q) <15mQ (= 100V) ° o Of operating pow
>3.4MQ: £(2%+0.01Q)
0102: £(2%+0.01Q)
10Q-270KQ: £(0.25%+0.01Q)
High Temperature Exposure <10Q & >270KQ: £(1%+0.01Q) <15mQ at +125°C/+155°C for 1000 hrs
0102: £(1%+0.01Q)
10Q-270KQ: £(0.1%+0.01Q)
Board Flex <10Q & >270KQ: £(0.5%+0.01Q) <15mQ Bending once for 60 seconds with 2mm
0102: +£(0.5%+0.01Q)
Solderability 95% min. coverage 245+5°C for 3 seconds
10Q-270KQ: £(0.1%+0.01Q)
<10Q & >270KQ: £(0.25%+0.01Q)
Resistance to Soldering Heat 0102(=1Q): £(0.25%+0.01Q) <15mQ 260+5°C for 10 seconds
0102(<1Q): £(0.50%+0.01Q)
5ppm: £(0.05%+0.01Q)
Voltage Proof No breakdown or flashover 1.42 times Max. Operating Voltage for 1 minute
Individual leaching area =5%
Leaching 260+5°C for 30 seconds
Total leaching area = 10%
10Q-270KQ: £(0.25%+0.01Q)
Temperature Cycling <10Q & >270KQ: +(0.5%+0.01Q) <15mQ -55°C to +125°C, 1000 cycles
0102: £(1%+0.01Q)
. Wave Form: Tolerance for half sine shock pulse.
Mechanical Shock +(0.25%+0.010) <15mQ Peak value is 100g’s. Normal duration (D) is 6.
S 5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration +(0.5%+0.01Q) <15mQ 10-2000 Hz
ESD 1(0.5%+0.01Q) <15mQ Human body, 0102/0204:2KV; 0207:4KV
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Item

Requirement

5% and Below

Jumper

Test Method

Resistance to solvents

No visible damage on appearance and marking.

Add aqueous wash chemical - OKEM Clean or
equivalent. Do not use banned solvents.

Terminal stren

gth

No broken

Force of 1.8kg for 60 seconds.

Flammability

No ignition of the tissue paper or scorching or the
pinewood board

V-0 or V-1 are acceptable. Electrical test not
required.

RCWV(Rated Continuous Working voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1, 6429; AEC-Q200; MIL-STD-202;
JESD22; UL9%4
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

B Packaging
Packaging Quantity & Reel Specifications Unit :mm
T
Reel Emboss oC
Type Diameter DA oB oC W T Plastic
Tape (EA) 0 B |
7 inch 178.5+1.5 60.0+1.0 13.04£0.2 9.01£0.5 12.5+0.5 3,000 - B
CSRV0102 & i
13 inch 330.0+1.0 | 100.0£0.5 | 13.0+0.2 9.51+0.5 13.5£0.5 10,000 I
7 inch 178.5+1.5 | 60.0+1.0 | 13.0%0.2 9.0+0.5 12.5+0.5 3,000
CSRV0204
13 inch 330.0+1.0 | 100.0£0.5 | 13.0+0.2 9.51+0.5 13.5£0.5 10,000 DA W H
7 inch 178.5+1.5 | 60.0+1.0 | 13.0+0.5 | 13.0£0.5 | 15.5+0.5 2,000
CSRV0207
13 inch 330.0+1.0 99.0+£0.5 13.5£0.5 13.4£1.0 17.8+1.0 6,000
Emboss Plastic Tape Specifications
Top Tape
b rap ¢ Do
” K ¥ E X A
D DD DD s Jany Y
SO L A MRV (I Wﬁ
F W]
* . e Bl e * * . . Y
N ]
| | v | | | |
N ' ! ' ! ! YD 0.9 Min (CSRV0102)
o . 1 0.9 Min (CSRV0204)
T Resistor Pr | P2 Po direction of unreeling 1.4 Min (CSRV0207)
Emboss Tape "
Unit: mm
Type A B w E F Po P P, ®D, T
CSRV0102 | 1.30+0.20 | 2.40+0.20 | 8.0+0.10 | 1.75+0.10 | 3.50+0.05 | 4.00+£0.10 | 4.00+0.10 | 2.00£0.05 | 1.50+0.10 | 1.50+0.10
CSRV0204 | 1.55+0.20 | 3.65+0.20 | 8.0+0.10 | 1.75+0.10 | 3.50+0.05 | 4.00+£0.10 | 4.00+0.10 | 2.00£0.05 | 1.50+0.10 | 1.80+0.10
CSRV0207 | 2.40+0.10 | 6.15+£0.10 | 12.0£0.10 | 1.75+£0.10 | 5.50+0.05 | 4.00+£0.10 | 4.00+0.10 | 2.00£0.05 | 1.50+0.10 | 2.70+£0.10
BRecommend Land Pattern
Unit: mm
______ % A
Type A B C
C CSRV0102 1.0 0.8 1.5
% ______ / CSRV0204 1.6 1.2 1.6
4
CSRV0207 3.0 1.7 2.4
B
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Metal Film High Frequency MELF Resistor —CSRF Series

e2oViking

I Construction
L
L1
|
D ] _m__ BB __
I
Akl
Insulation Coatin Electrode Ca
lFeatures o ° @ P
@ |Trimming Line ® |Resistor Layer
—Thin film technology ® |Ceramic Rod © | Marking
—Suitable for RF applications
— Specialty trimmed technology
—Sn termination on Ni barrier layer
—SMD enabled structure
—Lead-free and RoHS compliant .Dimensions Unit: mm
—MSL: Level 1 _
Weight
Type L L min. oD oD, K (9)
(1000pcs)
) ] CSRF0102| 2.20+0.10 1.1 1.10£0.10 | D +0/-0.15 [ 0.45+0.05 7.7
B Applications
. CSRF0204 | 3.50+0.20 1.7 1.40+£0.15 | D +0/-0.2 | 0.80+0.10 18.7
—Industrial
— Telecommunication CSRF0207(5.90£0.20 | 2.9  |2.20£0.20 | D +0/-0.2 | 1.30¢0.10| 80.9
lPart Numbering
[ CSRF | | 0204 | IIF\ \IT\ \IIDI I\I/I 1000
I
Product Dimensions Resistance Packaging TCR Power Resistance
Type (Lx®D) Tolerance Code (PPM/°C) Rating
0102: 2.2x1.1 F: 1% T: Taping Reel D: £50 T 1W 1R50: 1.5Q
0204: 3.5x1.4 8:7” Taping Reel, u: 1/2wW 0100: 10Q
0207: 5.9x2.2 Antistatic Tape® V: 1/4W 1000: 100Q
W:13” Taping Reel G: 2/5W
M:13” Taping Reel, P: 1/5W
Antistatic Tape™ L: 3/10W

** Letter “R” is a decimal point.

W Derating Curve

100
an
a0
ok
G0
0 F

I
o
10 F

Power ratiof%)

i
I
1
[
i
I
[}
i
I
[}
i
4

S0 30 -0 -ED -0 -0 O 10 33 D 40 30 &0 T 3D S0 100 10 120 13D 140 150 180

Ambient Termperaturedizh
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B Standard Electrical Specifications

Item Power Rating Operating Temp. Max. Operating Resistance Range TCR

Type at70°C Range Voltage +19% (PPM/°C)
0102 1/5W -55 ~ +155°C 150V 50Q, 6.80-100Q 150
0204 1/4W -55 ~ +155°C 200V 50Q, 1.50-220Q +50
0207 1/2W -55 ~ +155°C 300V 50Q, 6.80-220Q 50

B High Power Rating Electrical Specifications

Item Power Rating Operating Temp. Max. Operating D e TCR

Type at70°C Range Voltage +19% (PPM/°C)
0102 3/10W -55 ~ +155°C 150V 50Q, 6.8Q-100Q +50
0204 2/5W -55 ~ +155°C 200V 50Q, 1.50-220Q 150
0207 1w -55 ~ +155°C 300V 50Q, 6.80Q-220Q +50

Operating Voltage=,/ (P*R) or Max. Operating Voltage Listed above, whichever is lower.

Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.
HViking is capable of manufacturing the optional spec based on customer’s requirement.

BEnvironmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

As Spec.

At 25°C/-55°C and 25°C/+125°C, 25°C is the
reference temperature

Short Time Overload

+(0.15%+0.01Q)

RCWV*2.5 or Max. Overload Voltage whichever
is lower for 5 seconds

Endurance

+(0.5%+0.05Q)

70+£2°C, RCWV for 1000 hrs with 1.5 hrs “ON”
and 0.5 hrs “OFF”

Damp Heat with Load

+(0.5%+0.05Q)

40+2°C, 90~95% R.H., RCWV for 1000 hrs with
1.5 hrs “ON” and 0.5 hrs “OFF”

Dry Heat

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times Max. Operating Voltage for 1 minute

Leaching

Individual leaching area =5%
Total leaching area = 10%

260+5°C for 30 seconds

Rapid Change of Temperature +(0.25%+0.05Q) -565°C to +155°C, 5 cycles
Human body,

ESD +(0.5%+0.01Q) 8;84212?882)/\;/;
0207:2000V

Resistance to Solvents

No visible damage on appearance
and marking.

Add Aqueous wash chemical - OKEM Clean or
equivalent. Do not use banned solvents.

Terminal Strength

No broken

Force of 1.8kg for 60 seconds.

Flammability

No ignition of the tissue paper or
scorching or the pinewood board

V-0 or V-1 are acceptable. Electrical test not
required.

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1 ; JIS-C 5201-1 ; MIL-STD-202 ; AEC-Q200 ; JESD22 ; UL94
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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B Packaging
Packaging Quantity & Reel Specifications Unit: mm
Reel Emboss T
TyPe | piameter | PA B @C w T Plastic oC
Tape (EA)
7 inch 178.5¢1.5| 60.0+1.0 | 13.0£0.2 9.0+0.5 12.5+£0.5 3,000
CSRF0102 N }
13inch |330.0£1.0| 100.0£0.5| 13.0+0.2 | 9.5+0.5 13.5+0.5 10,000 : = »B
7 inch 178.5¢1.5| 60.0+1.0 | 13.0£0.2 | 9.0£0.5 12.5+0.5 3,000 Q [7 M —L
CSRF0204
13inch |330.0£1.0| 100.0£0.5| 13.0+0.2 | 9.5+0.5 13.5+0.5 10,000
7 inch 178.5¢1.5| 60.0+1.0 | 13.0£0.5 | 13.0£0.5 | 15.5+0.5 2,000 A
CSRF0207 2 W
13inch | 330.0£1.0| 99.0+0.5 | 13.520.5 | 13.4+1.0 | 17.8%1.0 6,000
Emboss Plastic Tape Specifications
TopTa
p lape ¢ Do
1/ S :
Ja n N SN W WS n s S S I
I T S S LA S
< [ | Y I I [ \E‘» F W
'3 * o Bl e . . . 3
2 i
N - L) L 4
T p Ipl o _ ¢ Dt o9 Min (CSRF0102)
Resistor 1 2 0 direction of unreeling 0.9 Min (CSRF0204)
Emboss Tape N e < > 1.4 Min (CSRF0207)
Unit: mm
Type A B w E F Po P P, ®D, T
CSRF0102 | 1.30+£0.20 | 2.40+0.20 | 8.0+0.10 1.75£0.10 | 3.50+£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.50+£0.10
CSRF0204 | 1.55+0.20 | 3.65+0.20 | 8.0+0.10 | 1.75%£0.10 | 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 1.50+0.10 | 1.80+0.10
CSRF0207 | 2.404+0.10 | 6.15£0.10 | 12.0£0.10 | 1.75£0.10 | 5.50£0.05 | 4.00+£0.10 | 4.00£0.10 | 2.00£0.05 | 1.50+0.10 | 2.70+0.10
BRecommend Land Pattern
Unit: mm
/ A
------ Type A B C
C CSRF0102 1.0 0.8 1.5
% / CSRF0204 1.6 1.2 1.6
7 4 CSRF0207 3.0 1.7 2.4
B

A
A 4

A
\ 4
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Carbon Film Resistor— CFS Series

[lFeatures

—SMD style carbon resistor

—Free direction for mounting due to cylindrical design
—High solder ability due to specially plated electrodes
—Electrodes strength is higher than flat chip resistors
—Lower current noise than thick film flat chip resistors

— Suitable for reflow, flow and iron soldering

B Applications
— Telecommunication
—Medical Equipment
— Consumer Product

Il Construction

oD

©@ 0| o

@ |Insulation Coating

@ |Electrode Cap

@ |Trimming Line

® |Resistor Layer

® |Ceramic Rod ® |Marking
lDimensions Unit: mm
Wight Packagin
Type L ®D m'i(n (9) J ,g
* |(1000pcs) 180mm/7
CFS0204 | 3.50+0.20 | 1.40+0.15 | 0.5 19 3,000EA
CFS0207 | 5.90+0.20 | 2.20+0.20 | 0.5 81 2,000EA

W Derating Curve

100

o)
o

Power ratio(%)
3

-t

40
20 N
O 1 \
0O 20 40 60 8 100 120 140 160 180
Ambient Temperature('C)
lPart Numbering
_CFs | [ 0204 | L G | = Vv ] 1000
I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance
Type (Lx®D) Tolerance Code (PPM/°C) Rating
0204: 3.5x1.4 G: +2% T: Taping Reel -: No specified S: 2W 0010: 1Q
0207: 5.9x2.2 J: 5% B: Bulk T 1W 1R20: 1.2Q
U: 1/2wW 1000: 100Q
V: 1/4W 2201: 2200Q
1001: 1KQ
1004: 1MQ
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B Standard Electrical Specifications

2> Viking

1
tem Power Rating Operating Temp. Max. Max. Resistance Range
at 70°C Range Operating Voltage | Overload Voltage
Type 2% +5%
0204 1/4W 200V 400V 1Q - 1MQ
-55 ~ +155°C
0207 12W 300V 600V 1Q - 1MQ
lHigh Power Rating Electrical Specifications
Item . . i
Power Rating Operating Temp. Max. Max. Resistance Range
at 70°C Range Operating Voltage | Overload Voltage
Type g A 9 +2% £5%
0207 1w -55 ~ +155°C 350V 700V 1Q - 1MQ

Operating Voltage=," (P*R) or Max. operating voltage Listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. overload voltage Listed above, whichever is lower.

BEnvironmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

1Q — 100KQ: +350ppm
101KQ — 500KQ: £700ppm
501KQ — 1MQ: £1000ppm

-55°C~+125°C, 25°C is the reference temperature

Short Time Overload +(0.5%+0.05Q)

RCWV*2.5 or Max. Ooverload Voltage whichever is
lower for 5 seconds

Endurance +(3%+0.05Q)

Standard:
70+2°C, for 24 hrs

High Power:
70+2°C, for 1000 hrs with DC 1.5 hrs “ON” and 0.5 hrs
“OFF"

Damp Heat with Load +(5%+0.05Q)

Standard:
Room temperature + 100°C, 90%~95% RH,
Dipping time: 0.5hr

High Power:
40+2°C, 90~95% R.H., for 1000 hrs with 1.5 hrs “ON”
and 0.5 hrs “OFF”

Solderability 95% min. coverage

23515°C for 3 seconds

Resistance to Soldering Heat +(1%+0.05Q)

260x5°C for 10 seconds

Resistance to Solvent

Epoxy Insulation coating can not be peeled

There are 3 cycles, each circle takes 1 min

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: JIS-C 5201-1

B Storage Temperature: 15~28°C; Humidity <80%RH

B Shelf Life: 1 year from production date
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High Precision Metal Film Leaded Resistor—MFD Series

Il Construction
@)
o) ® 9y
| e 9
T ] £ | @ l
 —— I U 1:2223d D
< :I < >
L H
@ |Ceramic Core ® |Lead Wire
@ |Resistor Element ® |Molding
® |Terminal @ |Marking
@ |Connection
W Features HDimensions Unit: mm
—Very tight tolerance down to +0.02% - 1 5 " . W‘(EIS;Iht Packaging
o e
—E?(tremely. low TCR down to +5PPM/*C yp (10 ngcs) Ammo
—High precision
— Excellent stability 1,000
MFDO727 | 7.0+0.3 | 2.7+0.4 2613 0.6+0.05 230
2,000
MFD1040 | 10.2+0.3 | 4.0+0.4 25+3 0.6+0.05 430 1,000
M Applications M Derating Curve
—Precision Equipment
—Measurement Equipment 100 \
—~ 80 :
g !
S & T
& NI
5 4 ; =
5 ! \
e 2 i
; N
0 1 \
0 20 40 60 8 100 120 140 160
Ambient Temperature (°C )
lPart Numbering
[ MFD | [ o727 | | [ B ] [c ] [ v ] 1001
I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance
Type (LxD) Tolerance Code (PPM/°C) Rating
0727:7.0x2.7 Q: £0.02% A: Ammo S: 15 U: 1/2W 0100: 10Q
1040: 10.2x4.0 A: £0.05% B: Bulk B: +10 V: 1/4W 2201: 2200Q
B: £0.1% N: £15 1002: 10000Q
F: +1% C: 25 1001: 1KQ
1004: 1MQ
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2> Viking

Resistance
Item Power . Max. Max.
Rating Oper:tmg UL Operating Overload Range P:;ic
Type at 70°C I e Voltage | 44 029 | £0.05% | £0.1% | +1% ( )
10Q - 500KQ +5
0727 1/4W 250V 500V +10
10Q - 1MQ +15
+25
-55 ~+125°C 10Q — 500KQ
1040 1/2W 300V 600V +10
10Q - 1MQ +15
+25

Operating Voltage=,/ (P*R) or Max. Operating Voltage Listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.

BEnvironmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient

Resistance value at room temperature and room

As Spec.

of Resistance (T.C.R.) P temperature +60°C

) RCWV*2.5 or Max. Overload Voltage whichever is lower for 5
Short Time Overload 1(0.05%+0.05Q)

seconds
Insulation Resistance >1,000MQ Apply 500Vpc for 1 minute
Endurance $(0.2%+0.05Q) 70+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr “OFF”
) 40£2°C, 90~95% R.H., RCWV for 1000 hrs with 1.5 hrs “ON”

Damp Heat with Load 1(0.2%+0.05Q)

and 0.5 hr “OFF”

Solderability

95% min. coverage

245+5°C for 5 seconds

Resistance to Soldering Heat

+(0.05%+0.01Q)

350+10°C for 3 seconds or 260+5°C for 10 seconds

Terminal Strength

Tensile: =2.5kg

Tensile strength: for 10 sec.
Torsional strength: Rotated through 360°, 5 rotations

Pulse Overload

+(0.1%+0.01Q)

4 times RCWYV for 10000 cycles with 1second “ON” and 25
seconds “OFF”

Temperature Cycle

+(0.05%+0.05Q)

-25°C (30min.)/+85°C (30min.), 5 cycles

Resistance to Solvent

No deterioration of coatings
and markings

Trichroethane for 3 min. with ultrasonic

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: MIL-STD-202, JIS-C 5201-1
B Storage Temperature: 15~28°C; Humidity <80%RH
B Shelf Life: 1 year from production date
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Metal Film Leaded Precision Resistor—MFR Series

>

Il Construction

@ |Insulation Coating ® |Resistor Layer
@ |Trimming Line ® |Marking
® |Ceramic Core @ |Lead Wire
@ |Electrode Cap
lFeatures lDimensions Unit: mm
— Excellent overall stability T L 5 ’ g W?i?ht
- : 0 ype g
\E/ery t|gh|t tloler‘_’:lrrg:: ;jown to i?(.)1lpr/ . (1000pcs)
—Ext tox °
xiremely fow TLR down fo MFR0318 | 3.4%03 | 1.840.30 | 29430 | 045:0.03 )
—High power rating up to 3 Watts
_ Excellent ohmic contact MFR0623 6.3+0.5 2.340.30 28+3.0 | 0.55%0.03 150
MFR0932 9.0+0.5 3.2+0.50 26+3.0 0.65+0.03 350
MFR1145 11.5+1.0 4.5+0.50 35+3.0 0.78+0.03 770
M Applications MFR1550 | 15.5¢1.0 | 5.0+0.50 32:¢3.0 | 0.78:0.03 | 1040
— Telecommunication
—Medical Equipment
W Derating Curve BHot-Spot Temperature
160 T T T
() MFR1550
100 S 140+
\ N iy MFR1145
$ sl N Q 120
& 801g i
g : : \ 6'10{]—
S eof N 3 MFR0932
= i ; \ S a0 MFR0623(3/5W)
2 0l | Y] 7 MFRO623(1/4W / 1/2W)
54 ; @ 60- MFRO318(2/5W)
| | — MFRO318(1/8W / 1/4W)
20 ; ; (j” 404
o | N -~
60 40 -20 0 20_40 60 80 100 120 140 160
Ambient Temperature (C) 04
o]
lPart Numbering
[ MFR | [ 0318 | [ B | LT ] N | L w | [ 1001 | | |
[ [ [ [ [ [ I I
Product Dimensions Resistance Packaging TCR Power Resistance Special
Type (LxD) Tolerance Code (PPM/°C) Rating
0318: 3.4x1.8 A: £0.05% A: Ammo S: 15 R: 3W R100: 0.1Q : Standard
0623: 6.3x2.3 B: +0.1% B: Bulk B: +10 S: 2W 0010: 1Q MA: MA-type
0932: 9.0x3.2 C: £0.25% T: Taping Reel| | N: £15 T 1W 1000: 100Q MC: MC-type
1145: 11.5x4.5 D: +0.5% C: 25 u: 1/2wW 2201: 2200Q FA: FA-type
1550: 15.5x5.0 F: 1% D: £50 V: 1/4W 1001: 1KQ FB: FB-type
E: £100 F: 3/5W 1004: 1MQ FC: FC-type
G: 2/5W FD: FD-type
W: 1/8W
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B Standard Electrical Specifications

2> Viking

Item ::::gr Operating Opg;):ing Ovhgfl)c(;a 4| Voltage Resistance Range TCR
Type ™\ | at70°C |®™P Ra"%| yioitage | Voitage | P'O°" [20.05% | 0.1% | z025% | z05% 1% | (PPMI°C)
T
- |100-1MQ 10Q-100KQ - 1-150
- |100-1mMa - +15
0318 | 1/8W |-55~+155°C| 150V | 300V | 300V [ 100-1MQ 25
- 10Q-1MQ 100-4.99MQ | 10Q-10MQ +50
[100-1ma| 100-4.99Ma [ 0.10-10MQ | £100
10Q-1MQ - 15
100-1MQ 100Q-22KQ +10
100-1MQ | 100-499KQ +15
0623 | 14w |-55~+155°C| 250V | 500V | 500V
10Q-1MQ +25
- 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ 50
- [100-1Ma | 100-4.99m0 | 0.10-10MQ | £100
10Q-1MQ - o
100-1MQ | - £15
0932 | 12w |-55~+155°C| 350V | 500V | 500V - 100-1MQ 125
- 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ 50
- [100-1M] 100-4.99Ma | 0.10-10MQ | £100
- 10Q-1MQ +25
1145 1W  |-55~+155°C| 500V | 700V | 700V - 10Q-1MQ 100Q-4.99MQ | 10Q-10MQ +50
- [100-1M] 100-4.99MQ | 0.10-10MQ | £100
- 10Q-1MQ +25
1550 2W |-55~+155°C| 500V | 1000V | 1000V | - 10Q-1MQ 100-4.99MQ | 10Q-10MQ +50
- [ 100-1MQ | 100-4.99MQ | 0.10-10MQ | £100
lHigh Power & Ultra High Power Rating Electrical Specifications
Power . Max. Max. i
Type e :a;glg Tfn’::.r ellatlar:\%e °\’,’§|’t§““9 c:;’elzfad Vg:gagfe resisianes ange (P;:\:IIIIEC)
ge | Voltage £0.05% | #0.1% ‘:0.25% +0.5% 1%
- 100-1MQ +25
1/4W 200v | 400v | 300V - 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ 50
- [100-1Ma | 100-4.99MQ | 0.10-10MQ | +100
0318 -55 ~ +155°C
- 10Q-1MQ +25
2/5W 200v | 400v | 300V - 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ 50
- [100-1Ma | 100-4.99M | 0.10-10MQ | +100
10Q-1MQ - 15
10Q-1MQ 100Q-22KQ +10
100-1MQ | 10Q-499KQ +15
1/2W 300v | 500V | 500V
10Q-1MQ +25
- 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ 50
0623 55 ~ +155°C - [100-1M [ 100-4.99MQ | 0.10-10MQ | +100
- 100Q-22KQ +10
- 10Q-499KQ +15
3/5W 350V | 500V | 500V - 100-1MQ +25
- 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ 50
- 10Q-1MQ | 100-4.99MQ | 0.1Q-10MQ | +100
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B High Power & Ultra High Power Rating Electrical Specifications

Power . Max. Max. Resistance Range
T tem Ratir:g T:n?:.r:::i%e Operating | Overload V:'I,t:gfe (P;:\:II'IEC)
ype bt Voltage | Voltage $0.05% | 201% | 20.25% | $0.5% +1%
+5
10Q-1MQ - +10
10Q-1MQ | - +15
0932 1w -55 ~ +155°C 400V 600V 500V 10Q-1MQ +25
- 10Q-1MQ 10Q-4.99MQ| 10Q-10MQ +50
- | 10Q-1MQ | 10Q-4.99MQ | 0.1Q-10MQ +100
- 10Q-1MQ +25
1145 2w -55 ~ +155°C 500V 700V 700V - 10Q-1MQ 10Q-4.99MQ| 10Q-10MQ +50
- |1OQ-1MQ 10Q-4.99MQ| 0.1Q-10MQ +100
- 10Q-1MQ +25
1550 3W -55 ~ +155°C 500V 1000V 1000V - 10Q-1MQ 10Q-4.99MQ| 10Q-10MQ +50
- |1OQ-1MQ 10Q-4.99MQ| 0.1Q-10MQ +100

Operating Voltage=,/ (P*R) or Max. Operating Voltage Listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.

B Environmental Characteristics

Item

Requirement

Test Method

Resistance Value 1Q-10MQ Measure at a distance of 10mm from the cap end
Short Time Overload *(0.25%+0.05Q) 2.5 times RCWV for 5 seconds
Insulation Resistance >1000MQ

The measure was executed by V-Block methods

Endurance

+(1.5%+0.05Q)

70£2°C, at RCWV (or Umax., whichever less) for 1000 hrs
with 1.5 hrs “ON” and 0.5 hrs “OFF”

Damp Heat, Steady State

+(1.5%+0.05Q)

40+2°C, 90~95% R.H. for 56 days, loaded with 0.1 times
RCWV (or Umax., whichever less)

Solderability 95% min. Coverag 245+5°C for 3+0.5 seconds

Voltage Proof By Type In V-Block for 60 seconds

Temperature Coefficient By Type Resistance value at room temperature and room
temperature+100°C

Periodic-Pulse Overload Test +(0.75%+0.05Q) 4 times RCWYV (or Umax., whichever less) for 10000 cycles

with 1 second “ON” and 25 seconds “OFF”

Solvent Resistance To Marking

No obvious abnormality in
coatings and markings

IPA for 520.5 Min. with ultrasonic

Robustness of Terminalations

Tensile: = 2.5kg (24.5N)

Direct Load for 10 sec.
In the direction off the terminal leads

Resistance to Soldering Heat

0318: £(0.75%+0.05Q)
06238&0932: +£(0.5%+0.05Q)
1145&1550: £(0.25%+0.05Q)

The solder iron heated to 260°C+5°C and applied to the
termination for a duration of 10+1 seconds

Temperature Cycling

+(0.75%+0.05Q)

30 min

-55°C/125°C with 5 cycles. the duration at each temperature

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1

B Storage Temperature: 25+3°C; Humidity <80%RH
B Shelf Life: 1 year from production date
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Metal Oxide Film Leaded Resistor—MOF Series

2> Viking

Il Construction
y ®
/ ©® o © @
> " |: =|< =|
[ L | H !
@ |Ceramic Rod @ |Non-flame Paint With Sol Vent-proof

.Features @|Tinned Iron Caps ® |Color Code
—Excellent Long-Time stability ®|Metal Oxide Film © |Lead Wire
— Cimplete Flameproof Construction UL-94V0
—Wide resistance range: 0.1Q0~1MQ
— Controlled temperature coefficient . .

_ P HDimensions Unit: mm
—Resistance standard tolerance: 5% T
— Coating and marking resist trichlorethylene, Type L D H d ?‘5’ t

freon, and other cleaing agents (1000pcs)
MOF0623 6.310.5 2.310.3 28+3.0 0.55+0.03 156
MOF0932 9.0+0.5 3.240.5 26+3.0 0.65+0.03 355
.Appllcatlons MOF1145 11.5£1.0 4.5+0.5 35+3.0 0.78+0.03 760
— Telecommunication
— Medical Equipment MOF 1550 15.5+1.0 5.0£0.5 32+3.0 0.78+0.03 1040
MOF1765 17.5+1.0 6.0£0.5 35+3.0 0.78+0.03 1800
MOF2485 | 24.5+1.0 8.0£0.5 35+3.0 0.78+0.03 4000
W Derating Curve BHot-Spot Temperature
200 T T
100, g 1 MOF2485
— i l\\ g’::" 60 1 MOF1765
gsc ! . \ [¢] 140 ] 7 MOF1550
':'g : : N\ o ] ] MOF1145
S sofs ! N % 100 ] o]
g Aol ; b o MOF0932
T |i i : & o0y MOF0623
1 1 I —_ 404 a

il | : S .

ol | : = 0 T T T T

60 -30 0 30 60 90 120 150 180 210 240 o 20 40 60 80 100

Ambient Temperature (C)
.P N beri Applied Load % Of RCWV
a umbering
[ MOF | | 0623 | L F | [ A ] [ 6 | | U | [ 1001 | [ MA |
l l l l I | I l
Product Dimensions Resistance Packaging TCR Power Resistance Special
Type (LxD) Tolerance Code (PPM/°C) Rating
0623: 6.3x2.3 F: +1% A: Ammo G: 300 D: 5W R100: 0.1Q : Standard
0932: 9.0x3.2 G: +2% B: Bulk R: 3W 0010: 1Q MA: MA-type
1145: 11.5x4.5 J: 5% T: Taping Reel S: 2W 1000: 100Q MC: MC-type
1550: 15.5x5.0 T 1W 2201: 2200Q FA: FA-type
1765: 17.5x6.0 U: 1/2W 1001: 1KQ FB: FB-type
2485: 24.5x8.0 V: 1/4W 1004: 1MQ FC: FC-type
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B Standard Electrical Specifications

ltem| Power Oberatin Max. Max. Dielectric Resistance Range oy
Rating P 9 Working Overload |Withstanding .
- at70°c | 1emP- Range | voltage Voltage Voltage +19% +29, +59, (PPM/°C)
0623 1/4W 200V 350V 350V 0.1Q - 1MQ
0932 1/2wW 250V 400V 350V 0.1Q - 1MQ
1145 1w 500V 600V 500V 0.1Q - 1MQ
-55 ~ +235°C +300
1550 2W 500V 600V 500V 0.1Q - 1MQ
1765 3w 500V 1000V 750V 0.1Q - 1MQ
2485 5w 750V 1000V 750V 0.1Q - 1MQ
B High Power Rating Electrical Specifications
Item( Power Overatin Max. Max. Dielectric Resistance Range TCR
Rating P 9 Working Overload |Withstanding (PPMI"C)
- at70°c | TémP- Range | voltage Voltage Voltage +1% +29, +5%
0623 12W 250V 400V 350V 0.1Q - 1MQ
0932 1w 300V 500V 400V 0.1Q - 1MQ
1145 2W -55 ~ +235°C 500V 600V 500V 0.1Q - 1MQ +300
1550 3w 500V 800V 600V 0.1Q - 1MQ
1765 5W 700V 1000V 750V 0.1Q - 1MQ

Operating Voltage=, (P*R) or Max. operating voltage Listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. overload voltage Listed above, whichever is lower.

lFor resistance value out of above range is by request. Below 10Q and over 51K(excluded) are using alloy film.

Il Resistor body color:

Standard Power Rating: Grey

High Power Rating: Grey or Pink are available

B Environmental Characteristics

Item

Requirement

Test Method

Resistance Value

0.1Q - 1MQ

Measure at a distance of 10mm from the cap end

Short Time Overload

+(1%+0.05Q) for standard power
+(2%+0.05Q) for high power

2.5 times RCWYV for 5 seconds

Insulation Resistance

>1000MQ

The measure was executed by V-Block methods

Endurance

+(5%+0.05Q)

70£2°C, RCWV (or Umax., whichever less) for 1000 hrs with
1.5 hrs “ON” and 0.5 hr “OFF”

Damp Heat, Steady State

+(5%+0.05Q)

40+2°C, 90~95% R.H. for 56 days, loaded with 0.1 times
RCWV (or Umax., whichever less)

Solderability 95% min. Coverage 245+5°C for 3+0.5 seconds

Voltage Proof By Type In V-Block for 60 seconds

Temperature Coefficient By Type Resistance value at room temperature and room
temperature+100°C

Periodic-Pulse Overload Test +(2%+0.05Q) 4 times RCWYV (or Umax., whichever less) for 10000 cycles

with 1second “ON” and 25 seconds “OFF”

Solvent Resistance of Marking

No obvious deterioration of coatings
and markings

IPA for 5+0.5 Min. with ultrasonic

Robustness of Terminations

Tensile: =2.5kg(24.5N)

Direct Load for 10 seconds
In the direction off the terminal leads

Temperature Cycling

+(1%+0.05Q)

55°C /155°C with 5 cycles the duration at each temperature 30
min

Resistance to Soldering Heat

+(1%+0.05Q)

The solder iron heated to 260+5°C and applied to the
termination for duration of 10+1 seconds

RCWV(Rated Continuous Working Voltage)=, (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1 JIS-C 5201-1

B Storage Temperature: 25210°C; Humidity <80%RH
B Shelf Life: 1 year from production date
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High Ohmic / High Voltage Metal Glazed Leaded Resistor—MGQ Series

Construction
®
® ool oe
i T
—— | i[ZZZT D
) P N
< L rl <« Vl
Features
— Similar characteristic With metal film but resistance @ |Insulation Coating ® |Resistor Layer
Value can be as high a§ 1GB . @ |Trimming Line ® |Marking
—Metal-glaze elements high stable performance against . :
environmental conditions and overload Resistant to heat, ® |Ceramic Core © |Lead Wire
Humidity & solvents @ |Electrode Cap
—Tolerance: £1%, +5%
—RoHS compliant / Lead-free available
lDimensions Unit: mm
Weight .
Packagin
(1000pcs)
MGQ0623 6.3+0.5 2.3+0.3 27+3.0 0.45+0.05 196.0 5,000
MGQ0932 9.0+1.0 3.5+0.5 26+2.0 0.56+0.05 389.0 2,500
MGQ1145 11.0£1.0 4.5+0.5 34+2.0 0.65+0.05 776.0 1,000
MGQ1550 15.0+1.0 5.0+0.5 33+2.0 0.80+0.05 1108.5 1,000
MGQ1760 17.0£1.0 6.0+0.5 32+2.0 0.80+0.05 1800.0 500
lPart Numbering
MGQ 0623 [ 4 v ] 1004
[ [
Product Dimensions Resistance Packaging TCR Power Resistance
Type (LxD) Tolerance Code (PPM/'C) Rating
0623: 6.3x2.3 F:+1% A: Ammo 4: +350 V: 1/4W 1003: 100KQ
0932: 9.0x3.5 J: 5% u: 172w 1004: 1MQ
1145: 11.5x4.5 T 1W 1006: 100MQ
1550: 15.5x5.0 S: 2W
1760: 17.0x6.0 R: 3W
W Derating Curve
70°C
100
= g S
S 60
= 40 ~C
= 20
<
SN
=550 20 40 60 80 100 120 140 160 180

AMBIENT TEMPERATURE (C)
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B Standard Electrical Specifications

Item . Max. Max. Dielectric .
Pov:;(l:::lng V\\Ilglrtlging 0\;/e|:;oad Withstanding b e (P:ﬁlﬁ <)

Type ge CUERS Voltage *1% +5%

0623 1/4W 1600V 3000V 300V 100Q~100MQ +350

0932 1/2W 3500V 7000V 500V 100Q~100MQ +350

1145 1W 5000V 10000V 500V 100Q~100MQ +350

1550 2W 7000V 14000V 600V 100Q~100MQ +350

1760 3w 7000V 14000V 600V 100Q~100MQ +350
M Resistor body color: Pink
BEnvironmental Characteristics

Item Requirement Test Method

Short Time Overload

=1(1%R+0.5Q)
Shall be no mechanical breakage

AC or DC voltage 2.5 times the rated voltage for 5 seconds

Endurance

=+(5%R+0.1Q)
Shall be no mechanical breakage

70°C, apply rated voltage for 1000 hrs with 1 hrs “ON” and
0.5 hrs “OFF”

Damp Heat with Load

=+(5%R+0.1Q)
Shall be no mechanical breakage

40+2°C, 90~95% R.H. apply rated voltage for 1000 hrs with
1.5 hrs “ON” and 0.5 hrs “OFF”

Solderability

95% min. Coverage

26015°C for 5+0.5 seconds

Voltage Endurance

No breakdown or flashover

Place the resistor in the "V" slot and hold for one minute, as
shown in specifications

Temperature Coefficient of
Resistance (T.C.R)

+350PPM

R-Re 10°

PPM/C =
T T

R = Measured resistance (Q) atT

Ro = Measured resistance (Q) atToT =
Measured test temperature(°C)

To = Measured base temperature(°C)

Resistance to solvent

No visible damages to protective
coating and marking

The resistor shall be completely immersed for 3 min in IPA and
rubbed 10 times with the whisk

Resistance To Soldering Heat

=1(1%R+0.5Q)
Shall be no mechanical breakage

Dip the lead in to a solder bath having a temperature of 350
+10°C up to 3+0.05mm from the body of the resistor

and hold it for 3.5£0.5seconds leave the resistor ,at room
temperature 1 hours after ,then Measure

Terminal Strength

Shall be no mechanical breakage

Pull test apply 3.5KG force to the lead in the direction of
lead axis for 30+5 seconds

Endurance at upper-limit temperature

< +(5%R+0.1Q)

At 125°C temperature, duration of 1000h

Flammability

No evidence of flaming

The test flame shall be applied and removed for 15

secretary respectively, and repeated cycle for 5times

M Storage Temperature: 30+/-5°C ; Humidity: <65%

BShelf Life: 2 years from production date
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Carbon Film Leaded Resistor—CFR Series

2> Viking

Il Construction
® T@ o © (iD ®
e T‘d D
|: ;l: =|
| L | H !
@ |Ceramic Rod @ |Non-flame Paint With Sol Vent-proof
.Features @|Tinned Iron Caps ® |Color Code
— The characteristics correspond to the IEC 60115-1 ®|Carbon Film © |Lead Wire
standard specification
— General-purpose lead-type resistors
—Automatic insertion is applicable . . )
— Availability of various types and excellent long .Dlmenswns Unit: mm
. o Weight
tlm.e stabl.llty Type L D H d @)
—Wide resistance range from 0.1 Q to 10 MQ (1000pcs)
CFR0318 3.410.5 1.8+0.3 29+3.0 0.41~0.48 92
M Applications CFRO623 | 6.3:05 | 2.3:03 | 28+30 | 0.43-058 | 155
— Telecommunication CFR0932 | 9.0:0.5 3.2¢0.5 26+3.0 | 0.58~0.68 352
—Medical Equipment
CFR1145 11.5+1.0 4.5+0.5 35+3.0 0.68~0.81 775
CFR1550 15.5+1.0 5.0£0.5 32+3.0 0.75~0.81 1042
B Hot-Spot Temperature W Derating Curve
o - - -
460 4 CFR1550 100 :\
040 ~ 80 ! \
i«m- ] CFR1145 % | \\
= 100 B 60 +
w B i
— €04 1 = !
i CFR0932 40 |
By [% I
T |
L 0 -] CFR0623 20 |
T ] CFR0318 ! \
2 ; I ‘ o |
i} 20 a0 &0 =n) 100
APPLIED LOAD % OF RCWY 0O 20 40 60 8 100 120 140 160 180
Ambient Temperature('C)
lPart Numbering
| _CFR_| | 0318 | Ld (I R W 1001
I I I I I I I
Product Dimensions Resistance Packaging TCR Power Resistance Special
Type (LxD) Tolerance Code (PPM/°C) Rating
0318: 3.4x1.8 J: 5% A: Ammo -:No R: 3W R500: 0.5Q : Standard
0623: 6.3x2.3 B: Bulk specified | | s: 2w 0010: 1Q MA: MA-type
0932: 9.0x3.2 T: Taping Reel T 1W 1000: 100Q MC: MC-type
1145: 11.5x4.5 U: 1/2W 2201: 2200Q FA: FA-type
1550: 15.5x5.0 V: 1/4W 1001: 1KQ FB: FB-type
W: 1/8W 1004: 1MQ FC: FC-type
FD: FD-type
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B Standard Electrical Specifications

Item| Power Rating Operating nglrall()i(l.*lg Ovlzfl):).a d Wg;leslteac::ic:l g Resistance Range
Type at 70°C Temp. Range Voltage Voltage Voltage *5%(E6) 15%(E24)
0318 1/8W 150V 300V 300V 0.1Q - 0.68Q 1Q - 10MQ
0623 1/4W 250V 500V 500V 0.1Q0-0.68Q 1Q - 10MQ
0932 12W -55 ~ +155°C 350V 700V 700V 0.1Q - 0.68Q 1Q - 10MQ
1145 1w 450V 1000V 1000V 0.1Q-0.68Q 1Q - 10MQ
1550 2W 500V 1000V 1000V 0.1Q - 0.68Q 1Q - 10MQ
B High Power Rating Electrical Specifications
Item| Power Rating Operating W':)n:():hg Ovn:fl)c()'a d Wli::;'neslfacr::ilii\g Resistance Range
Type at 70°C Temp. Range Voltage Voltage Voltage *5%(E6) +5%(E24)
0318 1/4W 200V 400V 400V 0.1Q - 0.68Q 1Q - 10MQ
0623 12W 300V 500V 500V 0.1Q-0.68Q 1Q - 10MQ
0932 1w -65 ~ +155°C 400V 800V 800V 0.1Q-0.68Q 1Q - 10MQ
1145 2W 500V 1000V 1000V 0.1Q-0.68Q 1Q - 10MQ
1550 3w 500V 1000V 1000V 0.1Q - 0.68Q 1Q - 10MQ

Operating Voltage=, (P*R) or Max. Operating Voltage Listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. Overload Voltage Listed above, whichever is lower.

HlResistor body color:
Standard power rating: Light Brown
High power rating 0318 size: Light Brown is available only other sizes: Light Brown or Pink are available.
Please specify which color is acceptable else the light brown is a top priority.

lFor resistance value out of above range is by request. Below 10Q are using alloy film

BEnvironmental Characteristics

Item Requirement Test Method
Resistance Value 1Q ~ 10MQ Measure at a distance of 10mm from the cap end
Short Time Overload +(0.75%+0.05Q) 2.5 times RCWV for 5 seconds
Insulation Resistance >1000MQ The measure was executed by V-Block methods
o 70+2°C, RCWYV (or Umax.,whichever less) for 1000 hrs

Endurance +(3%+0.05Q) with 1.5 hrs “ON” and 0.5 hrs “OFF”

<100KQ+3% 40+2°C, 90~95% R.H. for 56 days, loaded with 0.1 times
Damp Heat, Steady State >101KQ+5% RCWV (or Umax.,whichever less)
Solderability 95% min. coverage 2454+5°C for 3+0.5 seconds
Voltage Proof By Type In V-Block for 60 seconds

1145/1550:

<1Q £1500ppm

10Q~100KQ +350ppm
100KQ~1MQ -0ppm-500ppm
TMQ~10MQ -Oppm-1000ppm Resistance value at room temperature and room

temperature+100°C

Temperature Coefficient
Other sizes:

<1Q £1500ppm

1Q~100KQ +350ppm-500 ppm
100KQ~1MQ -0ppm-700ppm
1MQ~10MQ -Oppm-1500ppm

4 times RCWYV (or Umax., whichever less) for 10000

Periodic-Pulse Overload Test cycles with 1 second “ON” and 25 seconds “OFF”

+(1%+0.05Q)

No obvious deterioration of coatings and

Solvent Resistance of Marking markings

IPA for 5+0.5 Min. with ultrasonic

Direct Load for 10 seconds

Robustness of Terminations

Tensile: =2.5 kg (24.5N)

In the direction off the terminal leads

Temperature Cycling

+(1%+0.05Q)

-55°C /155°C with 5 cycles
the duration at each temperature 30 min

Resistance to Soldering Heat

+(1%+0.05Q)

The solder iron heated to 260+5°C and applied to the

termination for duration of 101 seconds

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1
B Storage Temperature: 25210°C; Humidity <80%RH

B Shelf Life: 1 year from production date
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Metal Film Flame-Proof Resistor— FMR Series

I Construction

®
® 00| @
i T
i[ll;f D
P N
L " H !
@ |Insulation Coating ® |Resistor Layer
.Features @ |Trimming Line ® |Marking
—Low Noise @3 |Ceramic Core @ |Lead Wire
—Low TCR from +15~100PPM/C
~ High Precision from +0.1%~1% @ |Electrode Cap
—Flameproof Coating equivalent to UL94V-0
lDimensions Unit: mm
B Applications Weight
—Telecommunication Type L D H d 1063)
—Medical Equipment ( pes)
— Consumer Product FMR0623 6.310.5 2.3+0.3 28+3.0 0.55+0.03 196.0
FMR0932 9.0+0.5 3.240.5 26+3.0 0.65+0.03 389.0
FMR1145 11.5%£1.0 4.5+0.5 35+3.0 0.78+0.03 776.0
FMR1550 [ 15.5+1.0 5.0£0.5 32+3.0 0.78+0.03 1108.5
lPart Numbering
__FMR | | 0623 | . B | O N v L1001 | | |
l l l l I | I l
Product Dimensions Resistance Packaging TCR Power Resistance Special
Type (LxD) Tolerance Code (PPM/°C) Rating
0623: 6.3x2.3 B: £0.1% A: Ammo B: £10 R: 3W 0010: 1Q : Standard
0932: 9.0x3.2 C: £0.25% B: Bulk N: £15 S: 2w 1000: 100Q MA: MA-type
1145: 11.5x4.5 D: +0.5% T: Taping Reel | | C: 25 T 1W 2201:2200Q || MC: MC-type
1550: 15.5x5.0 F: +1% D: £50 F: 3/5W 1001: 1KQ FA: FA-type
E: +100 U: 1/2W 1004: 1MQ FB: FB-type
V: 1/4W FC: FC-type
FD: FD-type
W Derating Curve Bl Hot-spot Temperature
100 75 e T T T
| ; FMR1550
K80 I % 1 JE
3 : Tk
Seo i 10 ]
| O
® ! = FMR0932
§4° 1 E 2] 4 FMROS23(35W)
| w @ " FuRoezz
20 ' &)
i <L a0
| L
o v r X x|
-60 -40 0 40 60 80 100 120 140 160 |
Amblent Temperature((,) wn 3_

P 43 100

APPLI ED LOAD % OF RCWV
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B Standard Electrical Specifications

Item :::;’:; S ch\)n:()i(ﬁg Ovngfl):a ’ V:Itagfe Resistance Range TCR
Type at7oec |TomP-Range| Voltage | Voltage | O T T o0 T 0y w9 | CPPMPQ)
100Q~22KQ +1
100~499KQ
0623 1/4W 250V 500V 350V 10Q-1MQ +25
10Q-1MQ 10Q-4.99MQ | 10Q-10MQ +50
- [100-1ma| 100-4.99m0 |0.10-10MQ|  +100
10Q-1MQ +25
0932 VAW | | 3OV 500V 400V 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ +50
- [100-1mMa| 100-4.90Ma [0.10-10MQ|  +100
10Q-1MQ +25
1145 W 500V 700V 500V 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ +50
- [100-1mMa| 100-4.99MQ [0.10-10MQ|  +100
10Q-1MQ +25
1550 2w 500V 1000V | 750V 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ +50
- [100-1M| 100-4.99MQ [0.10-10MQ|  +100
B High Power Rating Electrical Specifications
Item ::::; ORI wlr::i(hg OVI:ﬂ);ad Vg:tagfe Resistance Range TCR
Type at7oec |1eMP-Range| Voltage | Voltage *” [01% | z025% | z05% R
100Q-22KQ +1
10Q-499KQ +15
1/2W 300V 500V 350V 10Q-1MQ +25
10Q-1MQ 100Q-4.99MQ | 10Q-10MQ +50
- 10Q-1MQ | 10Q-4.99MQ | 0.10-1MQ +100
0623 100Q-22KQ +10
10Q-499KQ +15
3/5W 300V 500V 350V 10Q-1MQ +25
10Q-1MQ 100Q-4.99MQ | 10Q-10MQ +50
-55 ~ +155°C - | 100-1ma | 100-4.99MQ | 0.10-1MQ +100
10Q-1MQ +25
0932 1w 400V 600V 400V 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ +50
- | 100-1ma | 100-4.99M0 | 0.10-1MQ +100
10Q-1MQ +25
1145 2w 500V 700V 500V 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ +50
- | 100-1ma | 100-4.99MQ | 0.10-1MQ +100
10Q-1MQ +25
1550 3w 500V 1000V | 750V 10Q-1MQ 10Q-4.99MQ | 10Q-10MQ +50
- | 100-1m0 | 100-4.99MQ | 0.10-1MQ +100

Operating Voltage=,/ (P*R) or Max. operating voltage listed above, whichever is lower.
Overload Voltage=2.5*/ (P*R) or Max. overload voltage listed above, whichever is lower.

HResistor body color : Grey
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BEnvironmental Characteristics

e2oViking

Item Specification Test Method
Resistance Value 1Q-10MQ Measure at a distance of 10mm from the cap end
Short Time Overload 1(0.25%+0.05Q) RCWV*2.5 for 5 seconds
Temperature Coefficient By Type Resistance value at room temperature and room temperature+100°C
Voltage Proof By Type In V-Block for 60 seconds
Periodic-Pulse Overload 1(0.75%+0.05Q) ?1:223592\/?3/9(5;336)(' whichever less) for10000cycles
Insulation Resistance >1000MQ The measure was executed by V-Block methods

Endurance

+(1.5%+0.05Q)

70x2°C, at RCWYV (or Umax., whichever less) for 1000 hrs with 1.5 hrs
“ON” and 0.5 hrs “OFF”

Damp Heat (Steady State)

+(1.5%+0.05Q)

40+2°C, 90~95% R.H., for 56 days , loaded with 0.1 times RCWV (or
Umax. whichever less)

Solderability

95% Min. Coverage

245+5°C for 3+0.5 seconds

Resistance to Soldering Heat

0623 / 0932 sizes:
1145/ 1550 sizes:

+(0.5%+0.05Q)
+(0.25%+0.05Q)

The solder iron heated to 260+5°C and applied to the termination for
a duration of 10+1 seconds

Solvent Resistance of Marking

No obvious deterioration of coatings
and markings

IPA for 5+0.5 min. with ultrasonic

Robustness of Terminations

Tensile: =2.5kg (24.5N)

Direct Load for 10 sec.
In the direction off the terminal leads.

Temperature Cycling

+(0.75%+0.05Q)

-55°C/155°C with 5 cycles. the duration at each temperature 30 min

RCWV(Rated Continuous Working Voltage)= ,/ (P*R) or Max. Operating Voltage whichever is lower
mReference Standards: IEC 60115-1

mStorage Temperature: 25210°C; Humidity <80%RH
mShelf Life: 1 year from production date
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Wire Wound Leaded Resistor— KNQ Series

Construction
/ ® ® ®
/ NI
® o)
Features
—Low resistance value @ |Non-flame Paint With Sol|@ |Copper-Nickel Alloy
—Flame retardat coating Vent-proof Wire Wound Film
—Standard tolerance +5% @ |Ceramic Rod ® [Marking (Expose)
—RoHS compliant / lead-free available ® |End Cap © |Lead Wire
B Applications MDimensions
— Suitable for Use In A Variety of Military
Electronics Power, Sampling, Start, Oscillation
Circuit, etc.
}
[ |:éd D
i | I t
| | L |
i H I i
W Derating Curve
Unit: mm
Weight [ Packagin
100 Type L D H d (9) g9
i Tol oy | (1000pcs) [ Ammo
% | 1 )\ | |
= | \\ [ 0932 9.01£0.5 3.5+0.5 26+2.0 | 0.56+0.05 373.0 2500PCS
% &0 | _L"- L
E o | |1 ! l | : ! 1145 11.5+1.0 | 4.5+0.5 34+2.0 |0.65+0.05| 758.0 1000PCS
= " ! [ 1550 15.54¢1.0 | 5.0+0.5 33+2.0 |0.70+0.05| 1108.5 1000PCS
0 L L L
SR R AR AL R LR S 1760 | 17.0+1.0 | 6.0#0.5 | 32+2.0 |[0.70£0.05| 1648.0 | 500PCS
Ambient Temperature ¢
2480 | 24.0+1.0 | 8.0+0.5 28+2.0 |0.70+0.05| 3832.0 | 250PCS
lPart Numbering
[ KNQ | | 0932 | L J ] [ A ] G | | u 1000
[ I [ I I [
Product Dimensions Resistance Packaging TCR Power Resistance
Type (LxD) Tolerance Code (PPM/°C) Rating
0932: 9.0x3.5 J: 5% A: Ammo G: =300 D: 5W R100: 0.1Q
1145: 11.5x4.5 B: Bulk R: 3W 0010: 1Q
1550: 15.0x5.0 S: 2w 0100: 10Q
1760: 17.0x6.0 T. 1W 1000: 100Q
2480: 24.0x8.0 uU: 1/2W
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iz i i Dielectric Resistance Range
Power Rating | Operating Temp. Withstanding g TCR
Type at 70°C Range Voltage +59, (PPM/°C)
0932 12W 300V 0.1Q~300Q
1145 1w 350V 0.1Q~500Q
1550 2W -55 ~ +155°C 350V 0.10~1KQ =300
1760 3w 500V 0.10~1.5KQ
2480 5W 500V 0.10~2.5KQ
lHigh Power Rating Electrical Specifications
Item . . Dielectric Resistance Range
Power Rating | Operating Temp. Withstanding TCR
Type at 70°C Range Voltage £5% (xPPM/°C)
0932 1w 300V 0.1Q~500Q
1145 2W 350V 0.1Q~500Q
-55 ~ +155°C =300
1550 3w 350V 0.10~1KQ
1760 5W 500V 0.10~1.5KQ

HResistor body color : Grey

BEnvironmental Characteristics

Item

Requirement

Test Method

Short Time Overload

=1(2%R+0.05Q)
Shall be no mechanical breakage

AC or DC voltage 2.5 times the rated voltage for 5 seconds

Endurance

=+(5%R+0.05Q)
Shall be no mechanical breakage

70°C, apply rated voltage for 1000 hrs with 1 hrs “ON” and
0.5 hrs “OFF”

Damp Heat with Load

=+(5%R+0.1Q)
Shall be no mechanical breakage

40+2°C, 90~95% R.H. apply rated voltage for 1000 hrs
with 1.5 hrs “ON” and 0.5 hrs “OFF”

Solderability

95% min. Coverage

260+5°C for 5+0.5 seconds

Voltage Endurance

No breakdown or flashover

Place the resistor in the "V" slot and hold for one minute, as
shown in specifications

Temperature Coefficient of
Resistance (T.C.R)

=300PPM

R-Re 10°
PPM/C =

Ro T T
R = Measured resistance (Q) atT
Ro = Measured resistance (Q) atToT=
Measured test temperature(°C)
To = Measured base temperature(°C)

Resistance To Soldering Heat

=1(2%R+0.05Q)
Shall be no mechanical breakage

Dip the lead in to a solder bath having a temperature of 350
+10°C up to 3+0.05mm from the body of the resistor

and hold it for 3.5+0.5seconds leave the resistor ,at room
temperature 1 hours after ,then Measure

Terminal Strength

Shall be no mechanical breakage

Pull test apply 3.5KG force to the lead in the direction of
lead axis for 30+5 seconds

Vibration

Shall be no mechanical breakage

set a resistor at the vibration table and vibrate 10HZ—55HZ
10HZ/s. with 1.5mm amplitude in 1 min.
when the change of frequency shall be completed uniformly. the
vibration shall apply to 3 directions, vertical and horizontal to the
axis of resistor each for 3h.

Endurance at upper-limit temperature

<+(5%R+0.1Q)

At 125°C temperature, duration of 1000h

B Storage Temperature: 30+5°C ; Humidity: < 65% RH
W Shelf life: 2 years from production date
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B Taping/Packing Specifications (For MFR/ MOF / CFR/ FMR)
1.Standard Type (Reel & Ammo)

188

Packing Methods r —
N B A _ N— @-
P Bl | . B2 o
< T >
0.8max—- [ * y —
I Y =
(D 5 115151 305
g
(i, -
® J K
FI]JID v 1225
‘\g]]l])—/‘ —r- -] 2max 3
|<-0.5 max ! _>|\ 4 at beginning e
|620.5mm and end N & -
A
(1) Resistor (4) Flange
(2) Bandolier (5) Cylinder
(3) Paper .
Unit: mm
Packing Methods Reel Packing
Type
A B1-B2 S Across Flange (A) MFR Qty CFR Qty MOF Qty FMR Qty
52+1/-0 1.2 72
0318 26+0.5/0 10 5+0.3 - 5,000 5,000 - -
52+1/-0 1.2 72
0623 +0. 5,000 5,000 5,000 5,000
26+0.5/-0 1.0 5:0.3 -
0932 52+1/-0 1.2 5+0.3 72 2,500 2,500 2,500 2,500
73+1/-0
1145 1.5 5+0.3 95 2,000 2,000 2,000 2,000
52+1/-0
73+1/-0
1550 1.5 10+0.8 95 1,000 1,000 1,000 1,000
52+1/-0
1760 73+1/-0 1.5 10+0.8 95 - - - -
1765 73+1/-0 1.5 10+0.8 95 - - 1,000 -
2480 88+1/-0 1.5 10+0.8 110 - - - -
2485 88+1/-0 1.5 10+0.8 110 - - 500 -
A i . ol
mmo Packing C ,| .
'/x'\;:‘a' ¥y
i e
_—-""'/
B
v N
..
M-
A
Unit: mm
Packing Methods Ammo Packing
Type
M A |B1B2| s A B c MFRQty | CFRQty | MOF Qty | FMR Qty
52+1/-0 1.2 79+2 733 257+5
0318 5+0.3 5,000 5,000 - -
26+0.5/-0 | 1.0 52+2 74+3 25245
52+1/-0 1.2 79+2 10043 25715
0623 5+0.3 5,000 5,000 5,000 5,000
26+0.5/-0 | 1.0 52+2 10943 25245
0932 52+1/-0 1.2 5+0.3 79+2 58+3 257+5 1,000 1,000 1,000 1,000
73+1/-0 103+2 82+3 26215
1145 1.5 5+0.3 1,000 1,000 1,000 1,000
52+1/-0 81+2 85+3 25615
73+1/-0 103+2 96+3 26515
1550 1.5 10+0.8 1,000 1,000 1,000 1,000
52+1/-0 8212 10843 25815
1760 73+1/-0 1.5 10+0.8 103+2 82+3 26215 - - - -
1765 73+1/-0 1.5 10+0.8 103+2 8213 26215 - - 500 -
2480 88+1/-0 1.5 10+0.8 11542 73+3 26515 - - - -
2485 88+1/-0 1.5 10+0.8 11542 7313 26515 - - 250 -
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2. Special Type (Bulk)

L

MC Type

)

—»] i4tr3mm

FB Type
Unit: mm
Product Type P H H1/h H2/G JI192 D L d E
ype

0318 MA 541 8.0+1 - - 1.8£0.3 34105 | 0.45:0.03 -
MA 10£1 10.0+1 - - 2.3:0.3 6.3:0.5 | 0.55:0.03 -
0629 FD 5~15 27.0£2 1242 2.3:0.3 6.3:t0.5 | 0.55:0.03 341
MA 12.541 10.0+1 - - 3.2:0.5 9.0:0.5 | 0.65:0.03 -

MC 12,541 6.5+2 3.5¢2 - 3.240.5 9.0:0.5 | 0.65:0.03 -
0932 FA 5~15 5.0£2 - - 3.2405 9.0:0.5 | 0.65:0.03 3¢1
FB 5~15 4.0£2 - 3£2 3.2:0.5 9.0:0.5 | 0.65:0.03 3¢1
FC 5~15 10.03 - 412 3.2¢0.5 9.0:0.5 | 0.65:0.03 341

MA 151 12,541 - - 4.5:0.5 11.5¢1.0 | 0.780.03 -

MC 1541 9.5¢2 452 - 4.5:0.5 11.5¢1.0 | 0.780.03 -
1145 FA 5~15 5.0£2 - - 4.5£0.5 11.5¢41.0 | 0.780.03 341
FB 5~15 4.0£2 - 3£2 4.5:0.5 11.5¢1.0 | 0.780.03 3¢1
FC 5~15 10.03 - 412 4.5:0.5 11.5¢41.0 | 0.78+0.03 3¢1

MA 2041 15.0+1 - - 5.0£0.5 15.5¢1.0 | 0.780.03 -

MC 2041 13.5£2 3.5¢2 - 5.0¢0.5 15.5¢1.0 | 0.78:0.03 -
1550 FA 5~15 5.0£2 - - 5.0£0.5 15.5¢1.0 | 0.780.03 3¢1
FB 5~15 4.0£2 - 312 5.0£0.5 15.5¢1.0 | 0.78+0.03 341
FC 5~15 10.03 - 412 5.0£0.5 15.5¢1.0 | 0.780.03 3¢1

MA 2541 15.0+1 - - 6.0£0.5 17.5¢1.0 | 0.78£0.03 -

1760 MC 2411 5.0¢1 6.0£2 - 6.0£0.5 17.5¢1.0 | 0.78:0.03 -
1765 FB 5~15 7.043 - 312 6.0£0.5 17.5¢1.0 | 0.78£0.03 341
FC 5~15 7.03 - 412 6.0£0.5 17.5¢1.0 | 0.780.03 3¢1

2480 MA 3041 15.0+1 - - 8.0:0.5 | 24.5:1.0 | 0.78+0.03 -
2485 FC 5~15 7.03 - 412 8.0£0.5 24.5¢1.0 | 0.78£0.03 3+1
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