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Thin Film Precision Chip Resistor—AR Series

lConstruction
L
®
@
o I;il ©
- (ONO]
D2 @ @
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Overcoat
.Features ® |Top Electrode ® |External Electrode ©® [Marking
—Advanced thin film technology [lIDimensions Unit: mm
—Very tight tolerance down to £0.01% -
—Extremely low TCR down to +1PPM/°C Size Weight
Xtremely low ownto * Type (Inch) L W T D1 D2 (g)
—Wide resistance range 1ohm ~ 3Mega ohm (1000pcs)
—Miniature size 0201 available ARO1 0201 0.58+0.05 | 0.29+0.05 | 0.23+0.05 | 0.12+0.05 | 0.15+0.05 0.14
—AEC-Q200 Compliance AR02 0402 1.00+0.05 | 0.5020.05 | 0.30+0.05 | 0.20+0.15 | 0.20£0.10 0.54
—Test proven immunity to biased humidity ARO3 0603 1.55+0.10 | 0.80%0.10 | 0.45+0.10 | 0.30+0.25 | 0.30+0.20 | 1.83
(85°C/B5RH) ARO5 | 0805 | 2.000.15 | 1.25£0.15 | 0.55£0.10 | 0.30£0.25 | 0.40:0.20 |  4.71
ARO06 1206 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.30 | 0.35+0.25 9.02
B Applications AR13 | 1210 | 3.1020.15 | 2.40+0.15 | 0.55+0.10 | 0.40+0.30 | 0.55+0.25 | 10.00
—Medical Equipment AR10 2010 4.90£0.15 | 2.4040.15 | 0.55+0.10 | 0.60+0.40 | 0.5040.25 | 23.61
—Testing / Measurement Equipment AR10
. . 2010 4.90+0.15 | 2.40+0.15 | 0.554+0.10 | 0.60+0.40 | 2.20+0.25 26.68
— Printer Equipment (1/2W)
— Automatic Equipment Controller AR12 2512 6.30+0.15 | 3.10+0.15 | 0.554+0.10 | 0.60+0.40 | 0.50+0.25 38.06
—Converters ARI2 | 2512 g 30.0.15 | 3.10£0.15 | 0.55:0.10 | 0.600.40 | 0.50£0.25 | 44.65
- ) (1W) (1-1000Q)
— Communication Device, Cell Phone, GPS, AR12 2512
PDA (1W) | (1010 above) 6.30£0.15 | 3.10+£0.15 | 0.55+0.10 | 0.60+0.40 | 2.50+0.25 44.65
lPart Numbering
L AR | [ 03 | [ T | L - T L X 1001 @
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: 25 V: 1/4W
12: 2512 D: +50 O: 1/3W
uU: 12w
Q: 3/4W
T 1W
*Remark: Standard part no need for power rating code.
100 :
M Derating Curve % \
9 |
T 60 I \
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B Standard Electrical Specifications
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Power
Rating
at 70°C

Item

Type

Operating
Temp. Range

Max.
Operating
Voltage

Max.
Overload
Voltage

Resistance Range

TCR

10.05%

+01% | $0.25% | #0.5% |

1%

(PPM/°C)

ARO1 (0201)| 1/32w

-55 ~ +155°C

15V

30V

22Q - 75KQ

25
+50

AR02 (0402)| 1/16W

-56 ~ +155°C

50V

100V

49.9Q - 12KQ

4Q - 511KQ

25
+50

ARO3 (0603)| 1/16W

-56 ~ +155°C

50V

100V

4.7Q - 332KQ

10 - 1MQ

25
+50

ARO5 (0805) 1/10W

-55 ~ +155°C

100V

200V

4.7Q - 1MQ

1Q - 2MQ

25
+50

ARO06 (1206) 1/8W

AR13 (1210) |  1/4wW

-56 ~ +155°C

150V

300V

4.7Q - 1MQ

1Q - 3MQ

25
+50

AR10 (2010)| /4w

AR12 (2512) 12W

-55 ~ +155°C

150V

300V

4.7Q - 1IMQ

1Q - 3MQ

25
+50

B| ower Resistance:1~10Q

B Special Electrical Specifications

Power
Rating
at 70°C

Item

Type

Operating
Temp. Range

Max.
Operating
Voltage

Max.
Overload

Resistance Range

Voltage

$0.01% [+0.05%] #0.1%

$0.25% | 20.5% | #1%

TCR
(PPM/°C)

AR02 (0402)| 1/16W

-556 ~ +155°C

50V

49.9Q - 4.99KQ —

100V

49.9Q) - 20KQ

49.9Q - 20KQ

49.9Q - 100KQ

ARO3 (0603)| 1/16W

-65 ~ +155°C

50V

24.90Q - 15KQ —

100V

24.9Q - 60KQ

24.90Q -
100KQ

4.7Q -
332KQ

4.7Q - 511KQ

ARO5 (0805)|  1/10W

-65 ~ +155°C

100V

24.9Q - 30KQ —

200V

24.90Q - 150KQ

24.9Q -
200KQ

4.7Q - 1IMQ

ARO06 (1206) 1/8W

-565 ~ +155°C

150V

24.9Q - 49.9KQ -

300V

24.90Q - 300KQ

24.9Q -
499KQ

4.7Q - 1.5MQ

AR13 (1210)|  1/4W

-565 ~ +155°C

150V

24.9Q - 49.9KQ -

300V

24.9Q - 300KQ

24.9Q -
499KQ

4.7Q - 1MQ

AR10 (2010) 1/4W

-55 ~ +155°C

150V

24.9Q - 100KQ -

300V

24.9Q - 300KQ

24.9Q -
499KQ

4.7Q - 1IMQ

AR12 (2512)|  1/2w

-55 ~ +155°C

150V

24.9Q - 100KQ -

300V

24.9Q - 300KQ

24.9Q -
499KQ

4.7Q - 1IMQ




lHigh Power Rating Electrical Specifications

Item

Type

Power
Rating
at 70°C

Operating
Temp.
Range

Max.
Operating
Voltage

Max.
Overload
Voltage

Resistance Range

10.01% | £0.05% | *0.1%

10.25% | +0.5% 1%

TCR
(PPM/°C)

ARO1
(0201)

1/20W

-56 ~ +155°C

25V

50V

22Q - 75KQ

+25
+50

AR02
(0402)

1/10W

-55 ~ +155°C

50V

100V

49.9Q - 4.99KQ

+1
2
13

49.90Q - 20KQ

15

49.9Q - 12KQ

49.9Q) - 100KQ

+10
+15

49.90 -
12KQ

4.7Q - 255KQ

25
+50

AR03
(0603)

1/10W

-55 ~ +155°C

75V

150V

24.9Q - 15KQ

*1
12
13

24.9Q - 60KQ

15

24900 -| 4.7Q-

4.7Q - 511KQ

+10
15

100KQ | 332KQ

1Q -1MQ

+25
+50

*1/6W

-56 ~ +155°C

100V

150V

10Q - 332KQ

+25
+50

ARO5
(0805)

1/8W

-55 ~ +155°C

150V

300V

24.9Q - 30KQ

+1
2
+3

24.90Q - 150KQ

15

24900-| 4.7Q

4.7Q - 1MQ

+10
+15

200KQ | - 511KQ

1Q - 2MQ

+25
+50

*1/4W

-56 ~ +155°C

150V

300V

10Q - 499KQ

+25
+50

AR06
(1206)

1/4W

-556 ~ +155°C

200V

400V

24.9Q) - 49.9KQ

+1
+2
+3

24.90Q - 300KQ

15

24.9Q -

4.7Q - 1MQ

+10
+15

499KQ 10 -

1MQ

1Q - 3MQ

+25
+50

*1/13W

-55 ~ +155°C

200V

400V

10Q - 1MQ

+25
+50

AR13
(1210)

1/3W

-55 ~ +155°C

200V

400V

24.9Q - 49.9KQ

+1
+2
+3

24.90Q - 300KQ

15

24.90Q -

4.7Q - 1MQ

+10
+15

499KQ 10 -

1MQ

1Q - 3MQ

+25
+50

AR10
(2010)

1/3W

-55 ~ +155°C

200V

400V

24.9Q) - 49.9KQ

+1
+2
+3

24.90

- 300KQ

+5

24.9Q -

4.7Q - 1MQ

+10
+15

499KQ 10 -

1MQ

1Q - 3MQ

+25
+50

1/2W*'

-55 ~ +155°C

200V

400V

24.90 - 4.7Q - 1IMQ

1Q - 1MQ

+10
+15

2KQ | 4.7Q- | 4.7Q-

1™MQ 3MQ

1Q - 3MQ

+25
+50

AR12

3/4W

-55 ~ +155°C

200V

400V

saon.| 470Q-2KQ

1Q - 2KQ

+10
+15

2KQ 4.7Q- | 47Q-

2KQ 3MQ

1Q - 3MQ

+25
+50

(2512)

1w

-55 ~ +155°C

200V

400V

24.90 - 4.7Q - 1MQ

1Q - 1MQ

+10
+15

2KQ | 47Q- | 47Q-

1MQ 3MQ

1Q - 3MQ

+25
+50

*&*!: Ultra High Power
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.
BViking is capable of manufacturing the optional spec based on customer’s requirement.
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Requirement

Short Time Overload

AR0.2% for Ultra High power rating

Item Test Method
Tol. = 0.05% Tol. > 0.05%
;I'_Ie_zgp;zr)ature Coefficient of Resistance| , Spec. +25/-55/+25/+125/+25°C
AR0.05% AR20.1% 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

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

Low Temperature Operation

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

(for 0201 size) AR0.3% “ON” and 0.5 hr “OFF”

Bending Strength AR20.05% AR0.1% Eg?g,ir;%;);cs?zfé:620msrﬁcongsther sizes: 3mm

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

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

(0201 product is excluded)

Temperature Cycling AR+0.2% -55°C ~125°C, 1000 cycles
Human body model
A e 200
AR10, AR12, AR13: 2KV
Sulfur Test AR0.2% 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.




BPackaging

Packaging Quantity & Reel Specifications Unit: mm
Embossed =
Paper N
OA B (o]0 w T Plastic
Type Tape (EA) Tape (EA)
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 - ,
ARO3 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5+1.0 5,000 -
ARO5 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5¢1.0 5,000 -
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
AR12 | 178.0+1.0 | 60.0+1.0 | 13.5+0.7 | 13.5#1.0 | 15.5+1.0 - 4,000 ~ ah
Paper Tape Specifications
Bottom Tape Top Tape
< Y 7 ¢ Do
\\\ // C / E A
\ / \ ™~ Jah) TN Y TN ™ ™
o — D —PaD—P—P—P—P1%
M I X F
[ ﬂ Ll | W
|
il L v
T |
///Pa‘;rerTape\x Resistor B P4 ‘1P2" Po | Direction of unreeling
Unit: mm
Type A B w E F P P4 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
ARO03 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
ARO5 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
”TopTape ’ ¢ Do
‘ C 4\»/
/ \ 4k (N A 1N [
Y ,\_FLJ/J A EI-‘\ ; )
I' '%'
1 N l—
/ AN
I H N\ ¢ Dy1.4Min.
b, \ Resistor Py [P 47Po . Direction of unreeling
/ Embossed Tape "
Unit: mm
Type A B w E F Po P1 Pz QDo 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
IRecommend Land Pattern Unit: mm
Type A B C
- Y ARO1 0.25 0.30 0.40+0.2
e —— % 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
/f.-;;‘-’ """ 4 L 2 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
< i > 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

lConstruction

0O e

@ |Alumina Substrate

@ |Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode ® |Barrier Layer Overcoat
® |Top Electrode ® |External Electrode © |Markin
BlFeatures P 9
—Advanced thin film technology
—SMD Type designed for automatic insertion .Dimensions Unit: mm
—Wide resistance range 1ohm ~ 2.49Mega
ohm si Weight
T ze L w T D1 D2
YPe | (inch) (9)
(1000pcs)
ARGO02 | 0402 | 1.00+0.05 | 0.50+0.05 | 0.30+0.10 | 0.20+0.10 | 0.20+0.10 0.54
. . ARGO03 | 0603 | 1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 1.83
B Applications
— Medical Equipment ARGO05 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.50+0.10 | 0.30+0.20 | 0.40+0.20 4.71
— Testing / Measurement Equipment ARGO06 | 1206 | 3.10£0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 0.35+0.25 9.02
— Printer Equipment
— Automatic Equipment Controller
— Converters
— Communication Device, Cell Phone, GPS,
PDA
lPart Numbering
[ ARG | | 03 | [ F | LT | ¢ | [ 1001 | N |
| | | | I l l
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
W Derating Curve
100
80
&
o 60
|-
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

Item . f Max. Max. Resistance Range TCR
e T:)n?:.r zllat::m%e CPUCEUNE] || OHE Rl (PPM/°C)
Type Voltage Voltage | 101% | £0.25% | 205% | 1%
ARGO02 (0402) 1/16W -55 ~ +155°C 50V 100V 4.7Q) - 255KQ fgg
ARGO3 (0603) 1/10W -65 ~ +155°C 75V 150V 1Q - 1MQ fgg
ARGO05 (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.
(Lower Resistance:1~10Q ; High Power Rating)
BEnvironmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Resistance

(TCR) As Spec. +25/-55/+25/+125/+25°C

Short Time Overload AR+0.29% RCWV*2.5 or Max. Overload Voltage whichever is lower
e for 5 seconds

Insulation Resistance >9999 MQ Apply 100Vpc for 1 minute

Endurance AR+0.5% 704+2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
+0. “OFF"

. 40+2°C, 90~95% R.H. RCWV for 1000 hrs with 1.5 hrs
0, )
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

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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Unit: mm
Paper
Type DA 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
N
AN ] // \/\ ) - i N E *
NP O—P—P—1
SO o H | | | Fl
|
I ‘
.
/,/ Pa;IarTapex Resistor Pi P2 Po R Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, 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 1.104£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
IRecommend Land Pattern Unit: mm
Type A B (o3
______ % 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
% """ y ARGO6 2.00 1.15 1.70£0.2
B

P
<«

B
»

A
\ 4
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Aluminum Nitride Thin Film Precision Chip Resistor—ARN Series

[lFeatures

lConstruction

@ |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 - Weight
Type (Inch) L w T D1 D2 (9)
. . (1000pcs)
B Applications
. 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
—Power Switching ARNO5 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.43+0.15 | 0.35+0.15 | 0.60+0.20 3.95
—Braking System ARNO6 | 1206 | 3.05£0.20 | 1.55+0.20 | 0.43x0.15 | 0.50£0.15 | 1.20%0.20 10.98
. ARN12 | 2512 | 6.30+0.20 | 3.10+0.20 | 0.43+0.15 | 0.70+0.25 | 1.60+0.25 42.32
B Typical Performance
—TCR 25ppm/°C
—TOL. 0.1%
lPart Numbering
AN [0 | [ c | [ T | [ c | [ s | 1000
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 u: 12w 0500: 50Q : Standard Marking
05: 0805 C: £0.25% B: Bulk D: 50 T:1W 1000: 100Q N: No Marking
06: 1206 D: £0.5% S: 2W 5000: 500Q
12: 2512 F: +1% I: 6W 1002: 10KQ
M Derating Curve
100
20
&
o 60
s
L 40
E 20
0
-55 -25 5 35 65 95 125 155 185
Ambient Temperature(“C)
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BStandard Electrical Specifications

Item - a Max. Max. Resistance Range TCR
e T:#I):.r ;t:l"l%e CPIEEUIE) || (STeEs (PPM/°C)

Type Voltage Voltage 0.1 % | $025% | +0.5% ‘ +1%
(1) . +25
ARNO3 (0603) | 1/2w 55 ~ +155°C 75V 150V 50Q — 30.1KQ o
(1) . +25
ARNO5(0805) |  1.0W .55 ~ +155°C 100V 200V 50Q — 30.1KQ o
) . +25
ARNO6 (1206) | 2.0W .55 ~ +155°C 100V 200V 50Q — 30.1KQ o
) . 25
ARN12 (2512) | 6.0W 55 ~ +155°C 100V 200V 50Q — 30.1KQ o

M Dependant on component mounting by user.
Operating Voltage=V(P*R) or Max. operating voltage listed above, whichever is lower.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.

B Environmental Characteristics

Item Requirement Test Method

;I'_?rg;;er)ature Coefficient of Resistance 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 RCWYV 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
HReference Standards: MIL-STD-202, JIS-C 5201-1

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

BShelf Life: 2 years from production date.
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BPackaging

Packaging Quantity & Reel Specifications Unit: mm
Paper [Embossed
Type OA OB (0] w T Tape Plastic

(EA) | Tape (EA)
ARNO3 [178.0+1.0{ 60.0 + 1.0 | 135+0.7 | 95+ 1.0 [11.5+1.0| 5,000 -
ARNO5 [178.0+1.0{ 60.0 + 1.0 | 135+0.7 | 95+ 1.0 | 11.5+1.0| 5,000 -
ARNO6 [178.0+1.0{ 60.0 + 1.0 | 135+0.7 | 95+ 1.0 | 11.5+1.0| 5,000 -
ARN12 [178.0£1.0{ 60.0 + 1.0 [ 135+0.7 | 135+ 1.0 [ 1565+1.0| - 4,000

Paper Tape Specifications -

Bottom Tape Top Tape

< - ¢ Do
\\ v P /,‘\,v,/»‘(/:‘\,‘\l) | qoc NP | D ‘ FX
= w W
o | T T
% / v |
S Dy f‘* v
St |
// Pa;;ls-arTape\ Resistor P4 P, <7Po R Direction of unreeling
Unit: mm
Type A B w E F Po 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
W
AN ¢ D41.4Min.
‘4 Resistor P4 Pz‘ Pq Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F Po P4 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
BRecommend Land Pattern
?_, ______ g{/ x Unit: mm
Type A B C
/ C ARNO3 0.37 0.99 0.86+0.1
f‘ ------ ﬁ v ARNO05 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
B A

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

lConstruction

|<—>| D1

©0 e

>
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Overcoat
® |Top Electrode ® |External Electrode © |Markin
BlFeatures P 9
— Wider bottom terminal enabling higher
p(.)we.r. capability (short side termlnal) .Dimensions Unit: mm
— Significantly larger power handling
capability than existing same size resistors Size Weight
e a Type L w D1 D2 (9)
—Size: 1206, Power rating: 1.0W, (Inch)
(1000pcs)
Resistance range: 10 ~ 100KQ
— AEC-Q200 Compliance ARPO06 | 1206 | 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 1.10+0.20 9.02
—Advanced sulfur resistance verified
according to ASTM B 809
B Applications
—Power Source Related Devises
—DC Motors, Inverters
—Robotics, Industrial Control System
lPart Numbering
[ ARP | | | B LT ] L c ] | | | 1001 | @
I l | | l I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
06: 1206 B: £0.1% T: Taping Reel C: 25 : Standard* 0100: 10Q : Standard Marking
D: +0.5% B: Bulk D: 50 (See Remark) 10R2: 10.2Q for E96 / E24
F: 1% 1000: 100Q N: No Marking
1001: 1KQ
1003: 100KQ

*Remark: Standard part no need for power rating code.

B Derating Curve

100

Power ratio(%s)
[ I - B
e ©o & o

[=1

-55 -25 5

35 65

95 125 155 185

Ambient Temperature(°C)
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B Standard Electrical Specifications

item Power Rating Operating |Max. Operating| Max. Overload Resistance Range TCR (PPM/°C)
t 70°C Temp. Range Voltage Voltage
Type 4 p.Rang 9 9 $01% | $05% | *1%
47Q - 100KQ 25
ARPO06 (1206) 1w -55 ~ +155°C 200V 400V
47Q - 100KQ | 10Q - 100KQ +50
Operating Voltage=V(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

As Spec.

(TCR)

+25/-55/+25/+125/+25°C

Short Time Overload

<47Q AR+0.4%
=47Q AR#0.2%

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

Insulation Resistance

>1000 MQ

Apply 100Vpc for 1 minute

Endurance

<47Q AR#0.5%
=47Q AR£0.25%

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

High Temperature Exposure

<47Q AR0.25%
=47Q AR%0.1%

at +155°C for 1000 hrs

Biased Humidity

<47Q AR+0.25%
=47Q AR+0.1%

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

Temperature Cycling

<47Q AR0.25%
=47Q AR#0.1%%

-55°C to +125°C, 1000 cycles

Bending Strength (Board Flex)

AR+0.1%

Bending amplitude 3 mm for 60 seconds

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

<47Q AR0.25%
=47Q AR+0.1%%

260+5°C for 10 seconds

Terminal Strength No broken Force of 1.8kg for 60 seconds
. Wave Form: Tolerance for half sine shock pulse.

0,

Mechanical Shock AR0.1% Peak value is 100g’s. Normal duration (D) is 6.

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

0,

Vibration AR%0.1% 10-2000 Hz

ESD AR+0.5% Human body model

1206 : 1KV

Resistance to solvents

Marking Unsmeared

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

Flammability

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

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

Sulfur Test

AR+1%

105%2°C no power rating for 750 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

Bl Shelf Life: 2 years from production date
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Packaging Quantity & Reel Specifications
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i
oA
i
Unit: mm
Paper [Embossed
Type DA OB oC w T Tape Plastic
(EA) | Tape (EA)
ARP06 |178.0+ 1.0/ 60.0+1.0|13.5+0.7| 95+1.0 [ 11.5+1.0 | 5,000 -
Paper Tape Specifications
Bottom Tape Top Tape
N / ¢ Do
\ 1/ ¥ ; . E A
[ \ A P AN A A AN AN v
\ / I N L N \\L/’ NI NI N A
N [= > [ T e o | I .
| L | 1 R W
1 —— e
e \\ |
/ Pa;LrTape\ Resistor e P4 NF’z Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P2 ®D, T
ARPO6 | 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
______ y A
/ Type A B C
// c ARP06 0.8 1.9 1.8
% """ / 4
lPlease design the land pattern considering heat dissipation to the board
B A so that the terminal temperature will not exceed 155°C
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Anti-Corrosive Thin Film Precision Chip Resistor—PR Series

lConstruction

[lFeatures
—Long term life stability and demonstrated the

Anti—Corrosion claims

— Special passivated NiCr film for Anti-Acid and
Anti-Damp

—Tight tolerance down to +0.1%
—Extremely low TCR down to +15 PPM/°C

—Wide resistance range 10ohm ~ 1.5Mega

ohm

B Applications
—High-end Computer

—Industrial Equipment

— Automatic Equipment Controller
—Medical Equipment

/ ©)
/) e
— g \ w\ ®
il | ®
|| @000 @
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Passivation
® |Top Electrode ® |External Electrode © |Overcoat
lDimensions Unit: mm
. Weight
Type (Isr"':ﬁ) L w T D1 D2 )
(1000pcs)
PRO2 | 0402 | 1.00+0.05 | 0.50+£0.05 | 0.30+0.05 | 0.20+0.10 | 0.20+0.10 0.55
PR03 | 0603 | 1.55+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 1.85
PR05 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.55+0.10 | 0.30+£0.20 | 0.40+0.25 | 4.76
PRO6 | 1206 | 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 0.35+0.25 9.1
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 | 3.10+0.15 | 0.55+0.10 | 0.60+0.30 | 0.50+0.25 | 38.46

W Derating Curve

—Telecommunication Device 100
—High-end Multimedia Electronics 30
— Outdoor Electronic Applications g 60
]
2
5 40
E 20
0
-55 -25 5 35 65 95 125 155 185
Ambient Temperature(°C)
lPart Numbering
‘P|R“O|3“I|D‘||T|‘I|D“)|(‘ 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 V: 1/4W
U: 1/2W

*Remark: Standard part no need for power rating code.
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BStandard Electrical Specifications

2> Viking

item Power Rating Operating Max. Operating | Max. Overload Resistance Range TCR (PPM/°C)
2 Temp. Range Voltage Voltage
Type R p- Rang 9 9 $01% | $0.25% | *0.5%

49.90 - 12KQ 15
PRO2 (0402) 1/16W -55 ~ +155°C 25V 50V 25
24.9Q - 24.9KQ +50
15
PRO3 (0603) 1/16W -55 ~ +155°C 50V 100V 24.9Q - 332KQ 25
+50
15
PRO5 (0805) 1/10W -55 ~ +155°C 100V 200V 10Q - 1MQ 125
+50
15
PRO06 (1206) 1/8W -55 ~ +155°C 150V 300V 10Q - 1MQ 125
+50
24.9Q - 1MQ +15
PR10 (2010) 1/4W -55 ~ +155°C 150V 300V 25

10Q - 1.5MQ "
+50
24.9Q - 1MQ +15
PR12 (2512) 172W -55 ~ +155°C 150V 300V 725

10Q - 1.5MQ N
+50

B High Power Rating Electrical Specifications
= Power Rating Operating Max. Operating | Max. Overload Resistance Range TCR (PPMI°C)
Type at 70°C Temp. Range Voltage Voltage $04% | $0.25% | *05%

+15
PRO3 (0603) 1/10W -55 ~ +155°C 75V 150V 24.9Q - 220KQ +25
+50
+15
PRO5 (0805) 1/8W -55 ~ +155°C 150V 300V 24.9Q - 680KQ +25
+50
+15
PRO6 (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.
mViking is capable of manufacturing the optional spec based on customer’s requirement.

B Environmental Characteristics

Requirement

Item Size Size Test Method
0603 / 0805 / 1206 0402
2010 /2512
=0.02% RCWV*2.5 or Max. Overload Volt whichever is lower for
Short Time Overload =40.1% 2 coconde o Tverioac ToTage WIChever is fowe
=+0.2% for high power rating
=+0.05% . . -
Endurance < +0.25% 70+2°C, RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
==+0.25% for high power rating “OFF”
=+0.05% 40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 h
Damp Heat with Load =+0.5% - ° . or rs with 1.5 1rs
<+0.25% for high power rating ON”and 0.5 hr “OFF
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat =+0.02% =+0.1% 260+5°C for 10 seconds
Thermal Shock =+0.02% =+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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BPackaging

Packaging Quantity & Reel Specifications Unit: mm e
Paper [Embossed
Type OA OB (0] w T Tape Plastic
(EA) | Tape (EA) L
PR02 (178.0+1.0/60.0+1.0[13.5+£0.7| 95+1.0 [ 11.5+£1.0| 10,000 - : K

PR0O3 |178.0+1.0/60.0+1.0[13.5+0.7 | 95+1.0 [ 11.5+1.0 | 5,000 -
PR05 |178.0+1.0/60.0+1.0[13.5+0.7 | 95+1.0 [ 11.5+1.0 | 5,000 -
PR06 |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 [13.5+1.0 155+ 1.0 - 4,000
PR12 |178.0+£1.0|/60.0+1.0[13.5+0.7 [13.5+1.0 [ 155+ 1.0 - 4,000 = - —

Paper Tape Specifications

Bottom Tape Top Tape

N ) 7 ¢ Do
N B¢ e
N\ — / \ TN ™ TN AN N AN AN
AN ; oAl O ——1—*%
¢ > L ‘ ol "\ | o ‘ .
W\ 4 11 4V;W
|
/% . < v Ly | |
/ H?H " i P4 ‘ P, Po | Direction of unreeling
/' Paper Tape Resistor le— 2 |
Unit: mm
Type A B w E F Po P, P, oD, T

PR0O2 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

A

LT |\ o _ ¢ D41.4Min.
/e ‘4 Resistor Pi P2 e Po N Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F Po 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 | 1.75+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

IRecommend Land Pattern

Unit: mm
ﬁ """ %/ * Type A B C
/ %/ C PR02 0.50 0.50 0.60+0.2
,/‘ ______ / l PR03 0.80 1.00 0.90+0.2
2 < PRO5 1.00 1.00 1.35£0.2
PR06 2.00 1.15 1.70£0.2
B A PR10 3.60 1.40 2.50£0.2
< > > PR12 4.90 1.60 3.10+0.2
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Resistor of Advanced Meter Thin Film Chip Resistor—RAM Series

lConstruction

®
@
®
©®
@)
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Overcoat
® |Top Electrode ® |External Electrode © |Marking
Features Dimensions Unit: mm
|
—Q/GDW 11179.3 Compliance Size Weight
— Advanced thin film technology Type (Inch) L w T D1 D2 (9)
—RoHS compliant (1000pcs)
. . . ) RAMO2 | 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
RAMO5 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.55+0.10 | 0.30£0.20 | 0.55+0.20 | 4.71
.Applications RAMO6 | 1206 | 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 0.50+0.25 9.02
—Smart Meter RAM13 [ 1210 | 3.10+0.15 | 2.40+0.15 | 0.55+0.10 | 0.40+0.20 | 0.60+0.25 10
—Testing / Measurement Equipment RAM10 | 2010 | 4.90+0.15 | 2.40+0.15 | 0.55+0.10 | 0.60+0.30 | 0.65+0.25 | 23.61
—Advanced Metering Infrastructure RAM12 | 2512 | 6.30£0.15 | 3.10£0.15 | 0.55:0.10 | 0.60£0.30 | 0.65+0.25 | 38.06

lPart Numbering

(Rav | [0 | [ B | [T | [ c | [ x]
| | | 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 W2 1/ew
10: 2010 - | M:ew
12: 2512 - V: 1/4W

O: 1/3W

U: 1/2W

*Remark: Standard part no need for power rating code.

W Derating Curve

100

80

60

Power ratio(%)

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

= Power Rating | Operating o “:;’,:in Ovn:?I):a d Resistance Range TCR
T at70°C | Temp. Range p 9 (PPM/°C)
ype Voltage Voltage $0.1% [ #0.25% | #0.5% [ #1%
RAMO2 (0402) | 1/16W | -55 ~ +155°C 25V 50V 10 - 100KQ 2
RAMO3 (0603) | 1/16W -55 ~ +155°C 50V 100V 10 - 332KQ fgg
RAMO5 (0805) | 1/10W 55 ~ +155°C 100V 200V 10 - 1MQ fgg
RAMO6 (1206) 1/8W 55 ~ +155°C 150V 300V 10 - 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) 172w -55 ~ +155°C 150V 300V 10 - 1MQ fgg
B Special Electrical Specifications
ltem! power Rating | Operating o h:r?;in OVI::I);a d Resistance Range TCR
= at70°C | Temp. Range p 9 (PPMI°C)
ype Voltage Voltage £01% | $025% | $0.5% | *1%
RAMO5 (0805) | 110W | -55~+155°C | 100V 200V 4.7Q - 15KQ e
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 ﬂg
RAM12 (2512) 172w -55 ~ +155°C 150V 300V 4.7Q - 20KQ ﬂg
B High Power Rating Electrical Specifications
—— Power Rating | Operating o “:;’;in Ovhgfl);a d Resistance Range TCR
at70°C | Temp. Range p 9 (PPM/°C)
Type Voltage Voltage $01% | *0.25% | *05% | 1%
RAMO3 (0603)|  1/10W .55 ~ +155°C 75V 150V 1Q - 100KQ fég
470 -15KQ o
RAMO5 (0805) 1/8W -55 ~ +155°C 150V 300V on
10 - 1MQ oo
4.7Q - 20KQ ﬂg
RAMO6 (1206) 1/4W -55 ~ +155°C 200V 400V o
1Q-1MQ o

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.

B Environmental Characteristics

Item Requirement Test Method
;I'_?rgrker)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 econds
U rn 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
oern 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.
B H
tased Humidity 1000 hrs AR0.5% 1000 hrs 85°C/85%RH 10% of operating power.
e 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 51 seconds
Hiah T ture E 96 hrs AR+0.1% at +155°C

Igh lemperature Exposure 1000 hrs AR+0.3% Measurement at 4 hours after test conclusion
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Item

Requirement

e Viking
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.

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

BPackaging

Packaging Quantity & Reel Specifications

7
!
a B - Unit: mm
Paper Embossed
Type DA ®B ®C w T Plastic
Tape (EA) Tape (EA)
RAMO2 | 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 95+1.0 11.5+1.0 5,000 -
RAMO5 | 178.0+1.0 60.0 +1.0 13.5+0.7 95+1.0 11.5+£1.0 5,000 -
RAMO6 | 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 95+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
N /¢ Do
\ 1/ < 4 $
/ N P A A A A A Ey
\\ ¥ NI /,\,,,/ "_Aﬂ (N N N \‘ J A
P o \ A ’ \ HF
| | W
/" h
S | . |
/,/ Pa;;rer Tape\ Resistor P4 P, le Po Direction of unreeling
Unit: mm
Type A B w E F P 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
RAMO3 | 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
RAMO05 | 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
RAMO6 | 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
- - <‘» // o
A s n WA ) U4 R WA
) V ¥ N} ‘ /‘ /)(A )‘&‘// (\j} T } ‘ f\‘//
A
w
- Y o Bl e ] * .
T [ I VI I R
- AN
LT BN N\ ¢ D11.4Min.
. P, P, P, | Direction of l
/> "4 Resistor 1 3 Po | Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F Po P, P, ®D, 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
IRecommend Land Pattern
Unit: mm
A
% ------ %/ Type A B E
/ C RAMO02 0.50 0.50 0.60+0.2
% RAMO3 0.80 1.00 0.90+0.2
= 4 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 2.50£0.2
< >l > RAM12 4.90 1.60 3.10£0.2
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lConstruction

e2>Viking

High Frequency (up to 70GHz) Thin Film Precision Chip Resistor — ARF Series

/
: /
_ /
i /
b " 1 /o
R DB 2O
0402/0603/0/05/1206 0201
M Features . . .
High purity Alumina .
—Small standard size 0201 case size D |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
B Applications Size Weight
—Low Noise Ampplifiers Type (inch) L w T D1 D2 (9)
—Attenuation (1000pcs)
—Line Termination ARFO01 0201 0.58+0.05|0.30+£0.05(0.21£0.07 - 0.15+0.10 0.12
. 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
_TCR. 25 ppm/°C ARFO3 | 0603 |[1.55+0.10|0.80£0.10|0.45+0.15(0.30£0.20(0.30£0.20| 2.08
—TOL. 0.1% ARFO5 | 0805 [2.00£0.15|1.25£0.15|0.45+0.15(0.30£0.20(0.35+0.20| 4.15
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
_ARF | [ 02 B | ¢ | [N 0500
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:1/132W 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
B Derating Curve
100
a0
&
o 60
<
= 40
8
0
-55 25 5§ 35 65 95 125 155 185
Ambient Temperature(“C)
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BStandard Electrical Specifications

Item ; ; Max Max Resistance Range
Power feng | Operating | operating | Overloaa (—— o ettt | TR
s : Voltage | Voltage | *01% | $0.25% | $0.5% | #1%
ARFO01 (0201) 1/32W -55°C ~ +155°C 15V 30V 20Q~500Q fgg
ARFO02 (0402) 1/20W -55°C ~ +155°C 30V 60V 10Q~1KQ fgg
ARF03 (0603) 1/8W 55°C ~+155°C | 50V 100V 100~1KQ 2
ARFO5 (0805) 1/5W -55°C ~ +155°C 50V 100V 100~1KQ fgg
ARFO06 (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.
BEnvironmental Characteristics
Item Requirement Test Method

Temperature Coefficient of Resistance

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

Short Time Overload AR+0.29% RCWV*2.5 or Max. overload voltage whichever is
e lower for 5 seconds

Insulation Resistance >9999 MQ Apply 100Vpc for 1 minute

Endurance AR+0.5% 704£2°C, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5
=0T hrs “OFF”

. o 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 Strength AR+0.1% Bending once for 60 seconds

2010 2512 sizes: 2 mm Other sizes: 3 mm

95% min. coverage

Solderability 0201: excep 245+5°C for 3 seconds

Resistance to Soldering Heat ngoﬁO:';ZZep 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

RCWV(Rated continuous working voltage)= ,/ (P*R) or Max. Operating voltage whichever is lower
B Storage Temperature: 15~28°C; Humidity < 80%RH
W Reference Standards: JIS-C 5201-1; MIL-STD-202

B Shelf Life: 2 years from production date.
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lPackaging

Packing Quantity & Reel Specifications

e2>Viking

1
H B
i
W]
LI
Unit :mm
Paper
Type A [%]:] [7]0 w T Tape (EA)
ARFO01 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
ARFO06 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
p p lap ¢ Do
[ ] ¥ E A A
— B Dad—D—D | }
FM RV TR | AN
F
BT \W
L )w | | | | | | | LF
| I A4
e
Resistor P1 P2 Po direction of unreeling
Paper Tape N A > >
Unit: mm
Type A B w E F Py 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
ARFO02 | 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
ARFO03 | 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
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
ARFO06 2.00+0.05 | 3.55+0.05 | 8.00+£0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+£0.10 | 4.004£0.10 | 2.00+£0.05 | 1.55+0.05 | 0.75+0.05
IRecommend Land Pattern
Unit: mm
??, _____ % 7y Type A B (o3
c ARFO01 0.25 0.30 0.40+0.2
/ / ARF02 0.50 0.50 0.60+0.2
e ] ¥ ARF03 0.80 1.00 0.90+0.2
ARF05 1.00 1.00 1.35+0.2
B A ARF06 2.00 1.15 1.70£0.2
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Thick Film Chip Resistor—CR..AC Series

lConstruction

CISRCR®)

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® | Top Electrode ©® |External Electrode © |Secondary Overcoat
[lFeatures
—AEC-Q200 Compliance
—Small size and light weight lIDimensions Unit: mm
—Highly reliable multilayer electrode construction ) Weight
— Compatible with all soldering process Type (Isnlzﬁ) L w T D1 D2 (9)
1009 ; ; (1000pcs)
100% CCD inspection
CR-01 | 0201 [0.60+0.03 | 0.30+0.03 | 0.23+0.03 | 0.15+0.05 | 0.15+0.05| 0.150
.App"cations CR-02 | 0402 | 1.00+0.05 | 0.50+0.05 | 0.35+0.05 | 0.20+0.10 | 0.20+0.10| 0.620
— Telecommunication Equipment CR-03 | 0603 | 1.60+0.10 [ 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 | 2.042
—Car Media CR-05 | 0805 |2.00£0.10 | 1.25+0.10 | 0.50+0.10 | 0.35+0.20 [ 0.40£0.20 | 4.368
— Digital Cameras, Watches, Pocket Calculators
9! . CR-06 | 1206 |3.10+0.10 | 1.55+0.10 | 0.55+0.10 | 0.50+0.25| 0.50+0.20 | 8.947
— Computers, Instruments
— Medical Equipment CR-10 | 1210 | 3.1040.10 | 2.60+0.15 | 0.55+0.10 | 0.50+0.25 [ 0.50+0.20 | 15.959
CR-0A | 2010 |5.00+0.10 | 2.50+0.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20 | 24.241
CR-12 | 2512 | 6.35+0.10 | 3.10+0.15| 0.55+0.10 | 0.60+0.25 [ 0.50+0.20 | 39.448
lPart Numbering
LOrR | [0 | [ F |
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: i0-255% 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 TR 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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Standard Electrical Specifications

ltem| " OWer Roating ; Max. Max. Resistance Range
at 70°C Operating Temp. Operating | Overload [¢] TCR
T Jumper Range Voltage Voltage . > (PPM/°C)
ypo Rated Current 9 g9e | +1%(E24 - E96) |  5%(E24)
CR-01 (0201) 1/20W .55 ~ +155°C 25V 50V 1Q - 10MQ £200
10-9.760 200
CR-02 (0402) 116W 55 ~ +155°C 50V 100V 1_0120,\% _12"0%0 o
20.5MQ - 100MQ +£400
10-9.760 200
CR-03 (0603) 110w 55 ~ +155°C 75V 150V 1_(;20,\?0' ! 2"0?\/'0 i;gg
20.5MQ - 100MQ +400
10-9.760 200
CR-05 (0805) 1/8W 55 ~ +155°C 150V 300V 1_0120,\% -12A0§|)VIQ 288
20.5MQ - 100MQ +400
1Q-9.760 200
CR-06 (1206) 1/4W .55 ~ +155°C 200V 400V Lo I L100
20.5MQ - 100MQ +£400
10-9.760 200
CR-10 (1210) 1/3W -55 ~ +155°C 200V 400V 1_0120“?0' _12"OQMQ 288
20.5MQ - 39MQ +400
10-9.760 200
CR-0A (2010) 3/4W 55 ~ +155°C 200V 400V Lo T oo
20.5MQ - 100MQ +£400
10-9.760 200
CR-12 (2512) 1w .55 ~ +155°C 250V 500V 1_0120“?0' _12"OQMQ z;gg
20.5MQ - 100MQ +400
TC50 Electrical Specifications
AT Power Rating Operating Temp. o Max: LEEE Res(lzt2a4n?eEQRGa)nge TCR
. at 70°C Range lagtin) | (o - - - — (PPMI°C)
ype 9 9 $0.1% | $0.25% | £0.5% | *1%
CR-02 (0402) 116W 50V 100V - 100Q - 1MQ
CR-03 (0603) 110W 75V 150V
CR-05 (0805) 1/8W 150V 300V
CR-06 (1206) 1/4W 55 ~ +155°C 200V 400V 100.- +50
10Q - 10MQ
CR-10 (1210) 1/3W 200V 400V 1MQ
CR-0A (2010) 3/4W 200V 400V
CR-12 (2512) 1w 250V 500V
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B High Precision Electrical Specifications

Resistance Range

. . Max. Max.
Item| Power R:atlng Operating Temp. Operating | Overload (E24 -~ E96) TCR:
Type at 70°C Range (PPM/°C)
Voltage | Voltage +01% | *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
BHigh Power & Ultra High Power Rating Electrical Specifications
tem| power Rating | Function | Operating Max. Max. Resistance Range TCR
at 70°C Code |Temp. Range Operating | Overload T0.5% 1% v (PPM/°C)
Type : Voltage Voltage =49 70 =47 5%
(E24 - E96) | (E24 ~ E96) | (E24)
1/10W M
CR-02 (0402) 50V 100V
1/8W P
CR-03 (0603) 1/4W = 75V 150V
CR-05 (0805) 1/3W = 150V 300V
1/3W P . - 10-9.76Q | 10-9.76Q | +200
CR-06 (1206) oy g | e rse] 200v 400V 1 100-1MQ | 10Q-1MQ | 10Q-1MQ |  £100
112w 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.

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

BJumper(0Q)
. Item Rated Current Function Resistance Operating Temp.
ype Code 5% Range
CR-01 (0201) 1A
CR-02 (0402) 1A
CR-03 (0603) 1A
CR05 (080°) 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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Bl High Current Jumper(0Q)

e2oViking

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
Lo +1% and Below| +5% Jumper festietied
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
series
Short Time Overload +(1.0%+0.05Q) |+(2.0%+0.05Q) | <50mQ
ort fime Lverioa (1.0%+0.050) | £(2.0%+0.05Q) | <50m Ultra High Power (2512) : RCWV*2 or Max.
Overload Voltage whichever is lower for 5
seconds
Insulation Resistance >10G Max. Overload Voltage for 1 minute
70+2°C, RCWV for 1000 hrs with
Endurance +(1.0%+0.10Q) | +(2.0%+0.10Q) | <100mQ
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 Strength +(1.0%+0.05Q) |+(1.0%+0.05Q) |<50mQ Bending once for 60 seconds
g =treng #(1.0%+0.050) 1:£(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
i 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

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

BPackaging
Reel Specifications & Packaging Quantity Unit: mm
e | Quantty |widt |Diameter| ©®A | ©8 | ©¢ | w | T
CR-01 Paper |15K| 8mm | 7inch |178.521.5| 60""° [13.0£0.2| 9.0£0.5 [12.5+0.5 , e
10K| 8mm | 7inch [178.5+1.5| 60"° |13.0+0.2| 9.0+0.5 |12.5+0.5
SE:S; Paper |20K| 8mm | 10inch | 254+1.0 [100+0.5[13.0£0.2| 9.5+0.5 |13.5+0.5 o I
40K| 8mm | 13inch | 330+1.0 |100+0.5|13.0+0.2| 9.5+0.5 |13.5+0.5 /
CR-03 5K | 8mm | 7inch |178.5x1.5| 60""° [13.0£0.2| 9.0£0.5 [12.5+0.5 '
CR-05 paper |10K| 8mm | 10inch | 254+1.0 [100£0.5|13.0£0.2| 9.5:0.5 | 13.5:0.5
gE:?g 20K| 8mm | 13inch | 330£1.0 |100£0.5(13.0+0.2| 9.5+0.5 |13.5+0.5| - - AL
CR-0A Embossed 4K |12mm| 7inch |178.5+1.5| 60" |13.0+0.5|13.0+0.5|15.5+0.5
CR-12 8K [ 12mm | 10inch | 250+1.0 | 62+0.5 |13.0£0.5|12.5+0.5|16.5+0.5
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Packaging

Paper Tape Specifications

Bottom Tape

Top Tape

S / ﬁd) Do
N O/ ¢ d 3
\ — / N Jan A } 1/—}—; o A /l E v
/ AN NS < N/ L L/ NN \l/
JEP T R | { el
] i —
/
/
//Pa?:Tap:\ Resistor B Py >4F’z= Po ,, Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
CR-01 | 0.384+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
¢ ¥
1/ S S & o o ol
TG 2 AR GRS RPN G
) \ Fw
] L — ¢ . \A'
K\
< —— T } —H .

7~ N\

o
A1 N\
"4 Resistor

/Embossed Tape

——— ¢ D11.5+0.25.-0

Direction of unreeling
>

>

Unit: mm
Type A B w E F Po P4 P, oD, T
CR-0A | 2.80+0.10 | 5.40+0.20 | 12.00.30 | 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 | 3.5040.10 | 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
S N % ¥ Type A B c
/ CR-01 0.30 0.25 0.30
/ / C CR-02 0.50 0.45 0.60
/,2? """ /,?: 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
< 2 >le A > CR-10 2.00 0.90 2.80
CR-0A 3.80 0.90 2.80
CR-12 4.90 1.60 3.50
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Thick Film High Power Chip Resistor—CRP Series

(Aluminum Nitride Substrate)

B Construction

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ® |Secondary Overcoat
lFeatures
— Thick film resistive element on an aluminum
nitride (AIN) substrates HDimensions Unit: mm

— Lead (Pb)-free wraparound termination over
nickel barrier

CRP06 1206 3.10£0.13 | 1.52+0.13 | 0.51%0.13 | 0.38+0.13 | 1.22+0.13

B Applications CRP12 | 2512 | 6.35£0.13 | 3.15:0.13 | 0.51£0.13 | 0.60£0.25 | 2.70+0.10
—Industrial

— Telecom markets

lPart Numbering

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
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B Standard Electrical Specifications

ltem  power Rating Operating Temp. Max. Resistance Range TCR

Type at 70°C Range Operating Voltage $1%(E24 - E96) | £5%(E24) (PPM/°C)
CRPO6 (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.

I Environmental Characteristics

Item Requirement Typical Test Method
Temperature Coefficient of o o 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 % PPl
CRP12:7.7W applied for 5s

Endurance +0.50 % +0.20 % 70i2°C“:, 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

CRPO06:2kg 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)=y (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

lPackaging

Reel Specifications & Packaging Quantity ' Unit: mm
Type | Packaging Quantity | Tape Width Di:;Z't o oA oB ocC 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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Packaging

Paper Tape Specifications

Bottom Tape Top Tape

/

i

i %ﬁjL ™

P Lpz Po | Direction of unreeling
N

) /P N an N /"\ E
F

/

// Paper Tape * Resistor

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

111\ ——— ¢D11.5+0.25.-0
> ‘4 Resistor Py |P Po N Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F P P4 P, ®D, T

CRP12 | 3.5%0.10 6.7+0.10 | 12.0£0.30 | 1.75+x0.10 | 5.50+£0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 |1.50+0.1, -0 12"

BMarking
No Marking

IRecommend Land Pattern

W _____ o A Unit: mm
/ C Type A B c
% ______ / l CRP06 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
Bl Construction

[lFeatures

—Extended resistance range(110MQ~ 1GQ)
— Surface mount package
—Highly reliable multilayer electrode

@ |Alumina Substrate

Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode

Barrier Layer

Primary Overcoat

® | Top Electrode

External Electrode

Secondary Overcoat

construction
HlDimensions Unit: mm
B Applications oo | Size ] w . » o Wt(eig;jht
—Voltage dividers and hybrids yp (Inch) It Oogpcs)
—X-Ray equipment
. . I — HMRO5| 0805 |[2.00+0.10|1.25+0.10|0.50+0.10 | 0.35+0.20 | 0.40+£0.20| 4.368
—Low signal detection or amplification circuits
— High input impedance quartz amplifiers HMROB| 1206 |3.10£0.10|1.55:0.10 | 0.55:0.10 | 0.50£0.25 | 0.50£0.20 | 8.947
— Testing devices
lPart Numbering
0 o e O 200
I 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

9 |
80 |
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BStandard Electrical Specifications

e2oViking

ltem Power Rating | Operating Temp. Opn:raa)’:ing Ovngfl);a . OB EANED R TCR
Type at 70°C Range Voltage Voltage 5% (PPM/°C)
(E24)
110MQ - 500MQ +500
HMRO5 (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.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental 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.) P 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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Packaging

Reel Specifications & Packaging Quantity

”J ;
< !
/ -— -——
Unit: mm
Packaging . .
Type Quantity Tape Width | Reel Diameter DA (0]=] ®C w T
5K 8mm 7 inch 178.5¢1.5 60"""° 13.0£0.2 9.0£0.5 12.540.5
HMROS Paper 10K 8mm 10 inch 254+1.0 100+0.5 13.0£0.2 9.5£0.5 13.54£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
N a /¢ Do
\\\ 1/ < ¥ : ‘ E 7y
—1/ \ ™ M . D /7 AN Py v
. / [ A N N NP A
. \:» \h el gl X ! | F
) | W
i 11 10
,///}‘?)1 \\\ . ‘ P P P i i i
/' Paper Tape * Resistor e P11 73 Fo | Direction of unreeling
Unit: mm
Type A B w E F Py 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
s N % ’ Type A B c
/ Cc HMRO05 1.20 0.70 1.30
______ HMRO06 2.00 0.90 1.60
/‘A ,fé A 4

\ 4

A
\ 4
A
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Pulse Withstanding Chip Resistor—PWR Series

lConstruction

CASRCRE)

@ |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 11723 (Inch) L w T D1 D2 (9)
. . (1000pcs)
—Excellent pulse withstanding performance
_ Improved working voltage ratings PWR02 | 0402 |1.00£0.05|0.5040.05 | 0.35+0.05 | 0.20+0.10 | 0.20£0.10| 0.6
—Standard package sizes of 0402~2512 PWR03 | 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 PWRO05 | 0805 |2.00£0.101.25£0.10 [ 0.50£0.10 | 0.35:0.20 | 0.40t0.20| 4.4
PWR05
P 0805 |2.00+0.10 | 1.25+0.10 | 0.5020.10 | 0.35£0.20 | 0.40£0.20| 5.0
B Applications (172w)
_ Metering (Testing/Measurement) PWR06 | 1206 |3.10£0.10|1.55£0.10|0.55+0.10 | 0.50+0.25| 0.50+0.20| 8.9
— Diagnostic Equipment P;’)’:\{,sﬁ 1206 |3.10£0.10 | 1.55£0.10 | 0.55¢0.10 | 0.50+0.25 | 0.50+0.20| 9.5
— Medical Devices ( )
_ Industrial Controls PWR13 | 1210 |3.10£0.10]2.60£0.15 | 0.55+0.10 | 0.50+0.25 | 0.50£0.20|  16.0
—Plasma PWR10 | 2010 |5.00£0.10|2.50+0.15|0.55¢0.10 | 0.60£0.25 | 0.50£0.20 | 24.2
—LCD Video Monitors
PWR12 | 2512 |6.35£0.10|3.100.15| 0.55+0.10 | 0.60+0.25 | 0.50£0.20 |  39.4
Péxmz 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
[ PWR | [ 12 | [ J ] T RERN [ A ] 1001 | \ \
| | | | | l 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 A:1.5W 1001: 1KQ - Standard Marking
03: 0603 F: +1% V:10"Taping Reel || F: +200 TAW 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
13f 1210 -2 No specified O 1/3W
10: 2010 V14w
12: 2512 W: 1/8W
X: 1/10W
P: 1/5W
S: 2W
K: 1.25W
100
. an |
BMDerating Curve |
§ o or
T 60 f
® &0 b
s |
g
o 20
20
10 F
]

Armbient Termperature =)

-E0 -30 -40 30 -I -0 0 10 X0 30 40 50 &0 TO S0 S0 100 110 120 130 140 150 160
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B Standard Electrical Specifications

Item Power Rating| Operating Max: Max. Resistance Range TCR
at 70°C Temp. Range el el ) ) 0 (PPM/°C)
Type : Voltage Voltage £0.5% 1% 5%
(E24,E96) (E24,E96) (E24)
- 10-20Q +
PWR02 1/5W 55~ +155°C| 50V 100V 0 300
(0402) 100Q-1MQ 20Q-1MQ +100
10Q - 294Q 1Q - 294Q +200
P(‘;\égg3 110w 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 113W 55~ +155°C| 200V 400V
(1206) 10Q - 20MQ +100
10Q - 20Q 1Q - 20Q +200
PWR13 1120 .55~ +155°C| 200V 400V
(1210) 10Q - 20MQ +100
10Q - 20Q 1Q - 20Q +200
P%TSO 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
BHigh Power & Ultra High Power Rating Electrical Specifications
en Power Rating | Operating o I:Iri:;in OVI::I);a d REEEEIED RS TCR
Type at70°C | Temp.Range | ~\hor® 09 | TETOS 0.5% 1% 5% (PPM/°C)
yp 9 9 (E24,E96) | (E24,E96) (E24)
1/aW 10Q - 294Q 1Q - 294Q +200
'?g\éggf 1/3W -55 ~ +155°C 75V 150V 10Q - 1MQ +100
Jumper: *5A - ‘ 0Q(=8mQ) -
10Q - 294Q 1Q - 294Q +200
PWRO5 2/5W 55~ +155°C| 150V 300V |
(0805) 10Q - 1MQ +100
W 100 - 294Q | 1Q - 294Q +200
F(’(‘;\éggf -55 ~ +155°C 400V 600V 10Q - 1MQ +100
Jumper: *6A - | 00(=5m0) -
10Q - 20Q 10 -20Q +200
PWROG 1/2W .55~ +155°C| 200V 400V |
(1206) 10Q - 1MQ +100
s 100-20Q | 10Q - 20Q £200
Fg;/\ég{g)e -55 ~ +155°C 500V 1000V 10Q - 1IMQ +100
Jumper: *10A - | 00(=5mQ) -
3/4W 10Q - 20Q | 1Q - 20Q +200
F()\{\éﬁ{g)?’ 1w -55 ~ +155°C 200V 400V 10Q- 1MQ +100
Jumper: *12A - | 00(=4m0) R
W 100 -20Q | 1Q - 20Q +200
Fg\(’)ﬁ{a)o 1.25W -55 ~ +155°C 400V 800V 10Q- 1MQ +100
Jumper: *12A - | 00(=5m0) -
o 10Q 10-10Q +350
F(’XVSFE)Z -55 ~ +155°C 500V 1000V 10Q - 200K +100
Jumper: *16A - | 00(=5mQ) R

*: Ultra High Power: double side printed resistor element

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 155C.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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B Environmental Characteristics

e2oViking

Item

Requirement

+5% and Below |

Jumper

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)

0603:
0805:
1206:
1210:
2010:
2512:

=8mQ
=5mQ
=5mQ)
=4mQ
=5mQ)
=5mQ)

RCWV*2.5 or Max.Overload Voltage whichever is lower
for 5 seconds
Jumper:2*lmax for 5 seconds

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Endurance

+(1.0%+0.05Q)

0603:
0805:
1206:
1210:
2010:
2512:

=8mQ
=5mQ)
=5mQ)
=4mQ
=5mQ)
=5mQ

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)

Ultra High Power *
+(1.0%+0.05Q2)

0603:
0805:
1206:
1210:
2010:
2512:

=8mQ
=5mQ
=5mQ
<4mQ
=5mQ
=5mQ

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

Dry Heat

+ (0.5%+0.05Q)

0603:
0805:
1206:
1210:
2010:
2512:

=8mQ
=5mQ
=5mQ
<4mQ
=5mQ
=5mQ

at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

0603:
0805:
1206:
1210:
2010:
2512:

=8mQ
=5mQ
=5mQ
=4mQ
=5mQ
=5mQ

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)

0603:
0805:
1206:

=8mQ
=5mQ
=5mQ
1210: =4mQ
2010: =5mQ
2512: =5mQ

260+5°C for 10 seconds

Voltage Proof

No breakdown or flas

hover

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)

0603:
0805:
1206:

=8mQ
=5mQ
=5mQ
1210: =4mQ
2010: =5mQ
2512: =5mQ)

-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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Packaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
(YRS Quantity | Width | Diameter | ®A L ®C W L
10K | 8mm | 7inch |178.5¢1.5| 60""° | 13.0£0.2 | 9.0+0.5 | 12.5+0.5
PWR02 | 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
PWRO03 5K | 8mm | 7inch |178.5+1.5| 60""° | 13.0+0.2 | 9.0+0.5 | 12.5+0.5 &
PWROS | o per [10K | 8mm | 10inch | 254£1.0 | 100:0.5 | 13.0:0.2 | 9.5:0.5 | 13.5:0.5
PWRO06
PWR13 20K | 8mm | 13inch | 330+1.0 | 100+0.5 | 13.0+0.2 | 9.5+0.5 | 13.5+0.5
PWR10 4K |12mm| 7inch |[178.5¢1.5| 60""° | 13.0£0.5 | 13.0£0.5 | 15.5£0.5 | _ -
Embossed
PWR12 8K [12mm| 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
) ) i Eﬁﬁ
AN ) /l‘ X
\\4 F
L [ *W
/ v
/'//y/par;l(;r'rap e\‘ Resistor B P4 ><P27 Po | Direction of unreeling .
e 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| 0.45+0.1
PWRO3 | 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
PWRO5 | 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
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| 0.85+0.1
Embossed Plastic Tape Specifications
”Top Tape ¢ Do
LS i
/;:V' \“ \Jr Y
o H .
N W11, W
P“h /‘J ‘
N ~ ¢ D41.5+0.25,-0
T "4 Resistor Po | Direction of unreeling
’,,”"Embossed Tape >
Unit: mm
Type A B w E F Po P, P, ®D, 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"
IRecommend Land Pattern Unit: mm
ﬁ ______ y 4 Type A B c
C PWRO02 0.50 0.45 0.60
% PWRO03 0.90 0.60 0.90
o /xﬁ v PWRO05 1.20 0.70 1.30
PWR06 2.00 0.90 1.60
PWR13 2.00 0.90 2.80
B A
P | R PWR10 3.80 0.90 2.80
PWR12 4.90 1.00 3.40
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Surge Withstanding Chip Resistor—SWR Series

lConstruction

CASRCRE)

@ |Alumina Substrate

@ |Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode

® |Barrier Layer

Primary Overcoat

® |Top Electrode

® |External Electrode ®

Secondary Overcoat

MFeatures BDimensions Unit: mm
—High power rating si Weight
—Excellent surge withstanding & pulse Type (Inltzzﬁ) L w 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 | 0.20£0.10 |  0.64
— Standard package sizes of 0402~2512
— AEC-Q200 Compliance SWRO03 | 0603 |1.60£0.10|0.800.10 | 0.45£0.10 | 0.30£0.20 | 0.30:0.20 | 2.042
SWRO5 | 0805 |2.00£0.10 | 1.25£0.10 [ 0.50£0.10 | 0.35£0.20 | 0.40£0.20 | 4.368
B Applications S(¥>/2F\{/8§3 0805 |2.00£0.10 | 1.25£0.10 | 0.50£0.10 | 0.35+0.20 | 0.40£0.20 | 5.049
— Metering (Testing/Measurement) SWRO06 | 1206 |3.10+0.101.55:0.10]0.55+0.10 [0.50£0.25 | 0.50+0.20 | 8.947
— Medical Devices o R R R R i
—Power supply ONvo | 1206 |3.10£0.10| 1.5540.10 | 0.550.10 | 0.50£0.25 | 0.50£0.20 | 9.541
—Charger ( )
— Inverter SWR13 | 1210 [3.10£0.10|2.60+0.15 | 0.55+0.10 | 0.5040.25 | 0.50£0.20 | 15.959
—LCD Video Monitors SWR10 | 2010 |5.00£0.10 | 2.500.15 | 0.55£0.10 | 0.60£0.25 | 0.50+0.20 | 24.241
SWR12 | 2512 [6.35£0.10|3.10£0.15 | 0.55£0.10 | 0.60£0.25 | 0.50£0.20 | 39.448
sxgz;z 2512 |6.35£0.20 | 3.15£0.15 | 0.6020.10 | 0.60£0.25 | 0.60£0.20 | 42
lPart Numbering
\svslfR\ \112\ |f| \IT\ \IE\\AI\\ |10|01| @
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
02: 0402 J: £5% T: 7Taping Reel || E: +100 S: 2w 1001: 1KQ  Standard Marking
03: 0603 K: +10% V:10'Taping Reel | | F: 4200 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

90
W Derating Curve 80t
70k
B0
a0
40
30 F
20

Fawer ratiof %)

|
1
|
|
1
i
|
1
1
1
T
|
1
|
|
Il
|
|
1
1
|
|
|
i
1
|

-60 -850 -40 -30 .20 .10 0 1D X0 30 40 S0 6O TO

&0 90 100 110 120 130 140 150 160

Ambient Temperature(*C)
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B Standard Electrical Specifications

= Power Rating Operating Max. Operating | Max. Overlaod REBBETER REAED TCR
Type at 70°C Temp. Range Voltage Voltage +5% +10% +20% (PPM/°C)
(E24) (E24) (E24)
10 -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
220 - 20MQ +100
10Q-20Q +200
SWR13 (1210) 12w -55 ~ +155°C 200V 400V
220 - 20MQ +100
10Q-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
220 - 20MQ +100
B High Power Rating Electrical Specifications
e Power Rating Operating Max. Operating | Max. Overload R BTN TCR
Type at 70°C Temp. Range Voltage Voltage 5% +10% +20% (PPM/°C)
(E24) (E24) (E24)
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) *112W -55 ~ +155°C 400V 600V
300Q - 1TMQ +100
10Q-20Q +200
SWRO06 (1206) 12w -55 ~ +155°C 200V 400V
220 - 1MQ +100
10 -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
1w 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=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 155 ° C.

B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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I 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%+0.05Q)

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

Damp Heat with Load

+(3.0%+0.05Q)

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

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
Reel Specifications & Packaging Quantity e
[ > B i
\ 1
Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter PA g ®C R L
10K | 8mm 7 inch 178.5+1.5 60" 13.0+0.2 9.0+0.5 12.5+0.5
SWRO02 Paper |20K| 8mm 10 inch 254+1.0 100+0.5 13.040.2 9.5+0.5 13.5+0.5
40K | 8mm 13 inch 330+1.0 100+0.5 13.040.2 9.5+0.5 13.5+0.5
SWR03 5K 8mm 7 inch 178.5+1.5 60" 13.0+0.2 9.0+0.5 12.5+0.5
:wigz paper | 10K| 8mm 10 inch 254+1.0 1000.5 13.0£0.2 9.540.5 13.5+0.5
SWR13 20K | 8mm 13 inch 330+1.0 100+0.5 13.040.2 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
mposse
SWR12 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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Packaging

Paper Tape Specifications

Bottom Tape Top Tape
< — ¢ Do
\\ —/ / ( ¥ A
AN — / \ ™ M A D ,/}' i AN /"\ E v
\ W I\ /\.,/ Y~ NN (N NV NI ‘\J»/ A
P . \ & f \ \ HF
w‘: \ w
o |
5 d L v
SN N
/,/'/H \ ‘ . . .
/ Pa;;I(—erTape\ Resistor P1 P2 Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
SWR02 | 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 | 3.5040.2 8.00+0.2 1.751£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 1.751£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
‘ / ™ AR\
/;J/ < N
==
* v
| |
TL . ¢ D41.5+0.25,-0
PRES Y Resistor P4 P2> Po Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F Po P4 P, ®D, T
SWR10 2.80+0.10 | 5.40+0.20 | 12.0+0.3 1.751£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 1.751£0.1 5.51+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 SWR02 0.50 0.45 0.60
/ / SWRO03 0.90 0.60 0.90
\ 4
’; f SWRO05 1.20 0.70 1.30
SWRO06 2.00 0.90 1.60
B A SWR13 2.00 0.90 2.80
- r - SWR10 3.80 0.90 2.80
SWR12 4.90 1.00 3.40
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Anti-Sulfurated Th|ck Film Chip Resistor—AS Series

lConstruction

e2oViking

O®O 0O

Alumina Substrate

Edge Electrode

Resistor Laye!

r

@ |Bottom Electrode

® |Barrier Layer

Primary Overcoat

® | Top Electrode

® |External Electrode

Secondary Overcoat

lDimensions

W Features Unit: mm
— Special construction to prevent sulfuration Size Weight
in a sulfur containing environment Type (Inch) L w T D1 D2 “ OfggZ)cs)
AS01(STD) | 0201 | 0.60+0.03 | 0.30+£0.03 | 0.23+0.03 | 0.17+0.05 | 0.15+0.05 0.15
.Applications ASO01(HP) | 0201 | 0.60+£0.03 [ 0.30£0.03 | 0.23+£0.03 | 0.15+0.05 | 0.15+0.05 0.15
—High-end Computer AS02(STD) | 0402 | 1.00£0.05 | 0.50+0.05 | 0.35+0.05 | 0.25+0.10 | 0.25+0.10 0.55
— Industrial Equipment ASO02(HP) | 0402 | 1.00£0.05 [ 0.50£0.05 | 0.35+£0.05 | 0.20+0.10 | 0.20+0.10 0.55
—Automatic Equipment Controller AS03 | 0603 | 1.60£0.10 | 0.80£0.10 | 0.45£0.10 | 0.3040.20 [ 0.30:0.20 |  2.04
—Medical Equipment
— High-end Multimedia Electronics AS05 0805 [2.00+0.10| 1.25+£0.10 | 0.504£0.10 | 0.35+0.20 | 0.40+0.20 4.37
— Outdoor Electronic Applications AS06 1206 | 3.10£0.10 | 1.55+0.10 [ 0.55+0.10 | 0.50£0.25 | 0.50+0.20 8.94
AS10 1210 | 3.10+0.10 | 2.60+0.15 | 0.55+0.10 | 0.5040.25 [ 0.50+0.20 15.96
ASOA 2010 | 5.0040.10 [ 2.504£0.15 [ 0.55+£0.10 | 0.60+0.25| 0.50+0.20 | 24.24
AS12 2512 [ 6.35+0.10 [ 3.104£0.15 [ 0.55+£0.10 | 0.60+0.25| 0.50+0.20 | 39.44
.Part Numbering Il STD: Standard HP : High Power
[ As | [ 03 ] [ F ] 1003
I 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 H: +400 3:1/12W 1000: 100Q
05: 0805 K: 7"15K/Reel - : No Specified X 110W 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 U: 12w
Q: 3/4W
T 1W

*Remark: Standard part no need for power rating code.

B Derating Curve

Power ratio(%)
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0
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49



B Electrical Specifications

= Power Rating | Operating Temp. | Max. Operating | Max. Overload Resistance Range TCR
Type at 70°C Range Voltage Voltage 10.5% 1% *5% (PPM/°C)
(E24 - E96)|(E24~E96)| (E24)
— 10 -9.76Q +400
1/20W 10Q - 1IMQ +200
AS01(0201) 25V S0V - | 1.02mMQ-10MQ +200,£400
Jumper: 0.5A — |OQ(<50mQ) —
— ] 10-9.76Q +200,+400
1/16W 10Q - 1MQ +100,+200
AS02 (0402) sov 1oov - | 1.02mQ-10MQ +200,+400
Jumper: 1A — |0Q(<50mQ) —
- 10 -9.76Q +200
1/10W 10Q - 1IMQ +100
AS03 (0603) 75V 150V — T 1.02v0-1oM0 200
Jumper: 1A — |OQ(<50mQ) —
10 - 9.76Q +200
1/8W 10Q - 1MQ +100
AS05 (0805) 150V 300V T 02Ma - 1oV 200
Jumper: 2A s — [0Q(<50mQ) —
-85~ +186°C 10-9.760 200
1/4W 10Q - 1MQ +100
AS06 (1206) 200V 400V T 0aMO - 1oV 200
Jumper: 2A — |OQ(<50mQ) —
10 - 9.76Q +200
1/3W 10Q - 1MQ +100
AS10 (1210) 200V 400V T 02Ma - 10V 200
Jumper: 2.5A — |0Q(<50mQ) —
10 - 9.76Q +200
3/4W 10Q - 1IMQ +100
ASOA (2010) 200V 400V T 0aMO - 1oV 200
Jumper: 3.5A — |OQ(<50mQ) —
10 - 9.76Q +200
W 10Q - 1MQ +100
AS12 (2512) 250V 500V T 02Ma - 10V 200
Jumper: 4A — |0Q(<50mQ) —
B High Power Rating Electrical Specifications
ltem . . . Resistance Range
Power Rating | Operating Temp. | Max. Operating | Max. Overload TCR
Type at 70°C Range Voltage Voltage +0.5% +1% +5% (PPM/°C)
(E24 - E96)|(E24~ E96)| (E24)
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 ‘
(0595) -55 ~ +155°C 10Q - 1MQ £100
AS06 (1206 1/2W 200V 400V - 10-9.760 =200
(1206) 10Q - 1MQ +100
AS10 (1210) 3/4W 200V 400V - | 10 -9.760 +200
10Q - IMQ +100
ASOA (2010 1w 200V 400V - | 19-9.760 £200
(2010) 10Q - 1MQ +100

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.
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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

0201,0402,0603 (Standard) : >1G
0201,0402,0603(High Power) & Other sizes : >10G

Max. Overload Voltage for 1 minute

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

Endurance £2.0%+0.10Q) | +(3.0%+0.10Q)  |<100mQ T e
o] o~ 0,
Damp Heat with Load £(2.0%+0.10Q) | +(3.0%+0.10Q) | <100mQ 1042°C, 907350 R H. ROWY Tor 1000 fhrs
0201,0402,0603
(Standard) :
+(2.0%+0.050)  |9201,0402,

0603:<100mQ

Dry Heat +(1.0%+0.05Q) at +155°C for 1000 hrs
0201,0402,0603 Other sizes-
(High Power) & <50mQ '
Other sizes:
+(1.5%+0.10Q)
Bending Strength +(1.0%+0.050Q +(1.0%+0.05Q <50mQ Bending once for 60 seconds
g >ireng 1.0%+0.050) - 1:+(1.0%+0.050) 2010, 2512 sizes: 2mm  Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
0201,0402,0603
(Standard):
+(1.0%+0.05Q)
Resistance to Soldering Heat +(1.0%+0.05Q) <50mQ 260+5°C for 10 seconds
0201,0402,0603
(High Power) &
Other sizes:
+(0.5%+0.05Q)
Voltage Proof No breakdown or flashover :ﬁﬁ]zljtt;mes Max. Operating Voltage for 1
. 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
0201,0402,0603(High Power) & Other sizes:
+(0.5%+0.05Q) +(0.5%+0.05Q) <50mQ H2S, 50+2°C, 91~93% R.H., no power
rating for 1000 hrs
0201(Standard):
Sulfur Test Soaked in industrial oil with sulfur substance
5 0%+0.050 5 0%+40.050 100ma contained 105°C+3°C, for 500 hours
+(5.0%+0. +(5.0%+0. <100m
(5.0% ) (5.0% ) 0402,0603(Standard):
Soaked in industrial oil with sulfur substance
contained 105°C+3°C, for 1000 hours

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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Packaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel

Type Quantity Width |Diameter i ol e W L
AS01(STD) 15K
AS02(STD)| Paper [10K| 8mm | 7inch | 178+2.0 |58.0+2.0/13.0+0.5| 9.5+1.0 [12.5+1.5
AS03(STD) 5K 7

10K| 8mm | 7inch |178.5+1.5| 60°"° [13.0+0.2| 9.0+0.5 [12.5+0.5
228;2:3 Paper |20k| 8mm | 10inch | 254+1.0 [100£0.5[13.0:0.2| 9.5:0.5 [13.5:05
40K| 8mm | 13inch | 330£1.0 |100+0.5[13.0+0.2| 9.5+0.5 [13.5+0.5

ASO3(HP) 5K | 8mm | 7inch [178.5:1.5| 60" |13.0£0.2| 9.0+0.5 |12.5£0.5| _

AS05 paper |10K| 8MM | 10inch | 254£1.0 |100£0.5|13.040.2| 9.5:0.5 |13.5¢0.5

AS06

AS10 20k| 8™ | 13inch | 330£1.0 [100£0.5[13.040.2 9.540.5 [13.540.5

ASOA 4K | 12mm | 7inch [178.5+1.5| 60""° |13.0+0.5|13.0+0.5[15.5+0.5

Embossed
AS12 8K | 12mm | 10inch | 250+1.0 | 62+0.5 [13.0£0.5|12.5+0.5(16.5+0.5
Bottom T
Paper Tape Specifications ottom Tape Top Tape
A Ao o JEST
\Jr/ N N N
- IW
A 4

= I

/,/ par;l:ngape\ Resistor | Po _ Direction of unreeling Unit: mm
Type A B w E F Po P4 P, ®D, T
AS01(STD) | 0.40+0.10 | 0.70+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+0.10 | 0.42+0.20
AS02(sTD)| 0.70+0.10 | 1.20+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+0.10 | 0.45+0.10
AS03(STD) | 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+0.10 | 2.00+0.05 | 1.50+0.10 | 0.70+0.10
AS01(HP) | 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
ASO02(HP) | 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
AS03(HP) | 1.10+0.10 | 1.904+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
AS05 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 . ¢ Do
4 | ES ]
\‘\’/(7 A
“ Fow
y EERN
= N N 2
u - & D:1.5+0.25,-0
T 4 Resistor P, |P «PO R Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B W E F Po P4 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
e % 4 Type A B (o}
/ AS01 0.30 0.25 0.30
c AS02 0.50 0.45 0.60
ﬁ ------ /é v ASO03 0.90 0.60 0.90
AS05 1.20 0.70 1.30
AS06 2.00 0.90 1.60
B A AS10 2.00 0.90 2.80
< >le > ASOA 3.80 0.90 2.80
AS12 4.90 1.60 3.50
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Trimmable Thick Film Chip Resistor—RT Series

lConstruction

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 Size Weight
— Small size and light weight Type quh) L w T D1 D2 (9)
— Highly reliable multilayer electrode (1000pcs)
construction
. . ) RT-02 | 0402 |1.00+£0.05|0.50+0.05|0.35+£0.05|0.20+0.10|0.20+0.10| 0.62
— Compatible with all soldering process
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
.Apphcatlons RT-05 | 0805 |2.00+0.10|1.25+0.10]0.50+0.10|0.35+0.20 | 0.40+0.20 43
—Tuner
— Sensor Control Circuit 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
— Camcorder
. RT-10 | 1210 |3.10+0.10|2.60+0.15|0.55+0.10| 0.50+0.25| 0.50+0.20 | 15.95
—Portable Audio
—Photo Sensor 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
— Portable Measuring Equipment
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- @
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 BRI
06: 1206 9: 10” Reel 8Kpcs P
-“ 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
100
Wl Derating Curve 90 |
80
;\? 70 |
}_;’ 60
® 50 |
S 40 |
g 30 |
o
20 |
10

-60

-50 -40 -30 -20 -10

0 10 20 30 40 50 60

Ambient Temperature(C)

70 80 90 100 110 120 130 140 150 160
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BStandard Electrical Specifications

ltem| o \wer Ratin g| Operating Opn::a):ing Ovn:;):ad Resistance Range(E24) TCR
Type at 70°C Temp. Range Voltage Voltage 0 0% 0= 20% Fe (PPM/°C)

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) 13W 200V 400V 1.1MQ - 10MQ +200
RT-0A (2010) 3/14W 200V 400V
RT-12 (2512) W 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, RCWV 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., 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

+(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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Packaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity  (Width| Diameter wL ok e W L -+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+1.0 | 100£0.5 | 13.0£0.2 | 9.5+0.5 | 13.5+0.5 i
ol
40K | 8mm | 13inch 330+1.0 | 100+0.5 | 13.0+0.2 | 9.5+0.5 | 13.5+0.5 !
RT-03 5K [8mm | 7inch |[178.5£1.5| 60"° |13.020.2| 9.0£0.5 |12.5+0.5
2182 Paper [10K|8mm | 10 inch 254+1.0 [100+0.5 [ 13.0£0.2 | 9.5+0.5 | 13.5+0.5
RT-10 20K| 8mm | 13inch | 330+1.0 |100£0.5 | 13.0£0.2 | 9.5+0.5 | 13.5+0.5
RT-0A 4K [12mm| 7 inch 178.5¢1.5 | 60" |13.0£0.5 | 13.0£0.5 | 15.5+0.5
Embossed
RT-12 8K |12mm| 10inch | 250%1.0 | 62+0.5 | 13.040.5 | 12.5+0.5 | 16.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
\\\ ] N ] E A
N S—PH—P—b X
PR oy i F
2 1 W
&
//7 v
/
/ T ) . . .
/ paper Tape * Resistor P P <7F’o .| Direction of unreeling Unit: mm
Type A B w E F Po P4 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 ¢ Do
/ , .
A D o +F
‘ F
E .;Ek W
T \\
, h & D11.5+0.25,-0
JA 4 Resistor P1 >}<E2’< PL, Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F Po P1 Pz QDo 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
______ :5”/ 4 Type A B c
c RT-02 0.50 0.45 0.60
/ RT-03 0.90 0.60 0.90
/f’ """ ,&’;’ 4 RT-05 1.20 0.70 1.30
RT-06 2.00 0.90 1.60
B A RT-10 2.00 0.90 2.80
< >le > RT-0A 3.80 0.90 2.80
RT-12 4.90 1.60 3.50
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Thick Film Chip Resistor(Wide Terminal) —CRW Series

lConstruction

-3
1
4
200 :
\ 2
3 /. ¢
. P 9
| 4 ) 8
7
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer

@ |Bottom Electrode ®
lFeatures ® | Top Electrode ®

— Highly reliable multilayer electrode construction
— Compatible with all soldering process

Barrier Layer Primary Overcoat

External Electrode ©]

Secondary Overcoat

[lIDimensions

Unit: mm
M Applications Type (I‘?"‘fﬁ) L w T D1 D2
— Telecommunication Equipments
) CRWO08 0.30£0.15
—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 CRW08(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
CRW?25 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
| CRW | L 25 | [ F ]
I l I
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
08: 0508 D: +0.5% L:Standard & High 4:7" Reel  4Kpcs ---20R: 200
62: 0612 F:+1% Precision 7:7" Reel 5Kpcs ---1R2:1.2Q
20: 1020 J: +5% P: High Power ----0R: 0Q
25: 1225 “-“ to fill up 6 spaces

W Derating Curve
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BStandard Electrical Specifications

e2oViking

em e REC T 0|_:Iv_erating o Max. o Malx. Resistance Range TCR
at 70°C emp. perating verload 5 . - (PPM/°C)
Type Range Voltage Voltage %0.5% 1% *5%
(E24 - E96) (E24 - E96) (E24)
10~9.76Q +150
CRWO08 (0508) 0.75W -55 ~ +155°C 200V 400V
10Q~1MQ +100
CRW®62 (0612) 1w -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
WHigh Power Electrical Specifications
em o Operating Max. Max. Resistance Range
Po::;(l;aémg Temp. Operating Overload (P;I(\:IIII-\:C)
Type Range Voltage Voltage 10.5% 1% *5%
(E24 - E96) (E24 - E96) (E24)
10~9.76Q +150
i\
CRWO08 (0508) -55 ~ +155°C 200V 400V 10Q~1MQ +100
Jumper:5A - ‘ 0Q(<10mQ) -
1.5W 10~1MQ +100
CRW®62 (0612) -55 ~ +155°C 200V 400V
Jumper:6A - ‘ 0Q(<10mQ) -
10~9.76Q +150
2W
CRW?20 (1020) -55 ~ +155°C 200V 400V 10Q~1MQ +100
Jumper:10A - ‘ 0Q(<10mQ) -
aw 10~29.4Q +200
CRW25 (1225) -55 ~ +155°C 200V 400V 30Q~1MQ +100
Jumper:12A - ‘ 0Q(<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.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
I 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

210G

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
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Item

Requirement

Test Method

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
Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%
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
BPackaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width |Diameter L L bE L U f
CRWO08 . +1/-0
CRW62 Paper [5K | 8mm 7inch |[178.5+1.5( 60 13.0£0.2| 9.0+0.5 | 12.5+£0.5
CRW20 7inch |178.51 0 113.0£0.5/13.0+0.5[15.5+ - - -
CRW25 Embossed | 4K [ 12mm inc 8.5£1.5| 60 3.0£0.5(13.0£0.5|15.54£0.5
Paper Tape Specifications
Bottom Tape Top Tape
N // ¢ Do
AN / C ¥ A A
N 1/ \ i } - A A /r E Y
. / 1V NIV N NV L/ NV
« ﬁ > < ‘ > f E
s v
) - hl ! v
/P\
/
’/,,,/ Paper Tape * Resistor < Py LPA Po | Direction of unreeling
Unit: mm
Type A B w E F Po P, P, QDo 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
CRW®62 | 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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Packaging

Embossed Plastic Tape Specifications

Top Tape ¢ Do

& D41.5+0.25.-0

) > a4 Resistor le P4 ><P ” Po | Direction of unreeling R
/ Embossed Tape :
Unit: mm
Type A B w E F Py P4 ) ®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

IRecommend Land Pattern

Unit: mm

/ A
————— /// Type A B ©
% / CRW08 0.55 0.90 2.00
/ C CRW62 0.70 0.80 3.20
/ % CRW20 1.00 1.20 5.00
_____ % CRW25 1.00 2.00 7.00

/mm

A
\4
A
\ 4

59



Thin Film Current Sensing Chip Resistor—TCS Series

lConstruction

w
3
[ 4
) ;
6
_D2_ 9 8 7 1 2
® |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 . )
— Extremely low TCR down to +50 PPM/°C Imensions Unit: mm
—Resist lues from 50m to 1oh i Weight
§S|s anF:e va ues rom 50m to o.m Type Isr::ﬁ L w T D1 D2 @
—High purity alumina substrate for high power ( ) (1000pcs)
dissipation TCS02 | 0402 | 1.00£0.05 | 0.50£0.05 | 0.320.10 | 0.25£0.10 | 0.20£0.10 | 0.56
. . TCS03 | 0603 | 1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 3.1
B Applications
L 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
— Switching Power Supply TCS06 | 1206 | 3.05+0.15| 1.55+0.15 | 0.55+0.10 | 0.50+0.30 | 0.40+0.25| 12.3
— Over Current Protection in Audio Applications TCS10 | 2010 | 5.00+0.20 | 2.45+0.15| 0.60+0.15 | 0.60+0.30 | 0.50+0.25| 26.7
—Voltage Regulation Module (VRM) TCS12 | 2512 | 6.35:0.20 | 3.15£0.15 | 0.60£0.10 | 0.60£0.30 | 0.55:0.25 | 49.6
—DC-DC Converter, Battery Pack, Charger, Adaptor TCS12
— Automotive Engine Control (3W) 2512 | 6.35+0.20 | 3.15+0.15| 0.75+0.10 | 0.60+0.30 | 0.55+0.25 | 49.6
— Disk Driver
—Portable Devices (PDA, Cell Phone)
BlPart Numbering
OmesT [ [ [ |EE | \\Roso\@
I I I | l 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 part no need for power rating code.

Bl Derating Curve
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BStandard Electrical Specifications

2> Viking

Item Resi R
Power Rating Operating esustz(zrr:‘cg) e TCR
at 70°C Temp. Range (PPM/°C)
Type +0.5% | +1%
TCS02 (0402) 116w -55~+155°C 500 - 1000 f;go
TCS03 (0603) 110w 200 - 300 +100
301 - 1000 +50
TCS05 (0805 1/8W osmese 200 - 300 +100
(0805) 301 - 1000 +50
— 50 - 100 +200
TCS06 (12086) 1/4W -55~+155°C 101 - 300 +100
301 - 1000 +50
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 +50
B High Power Rating Electrical Specifications
Item Power Rating Operating Resnst?rl:‘c;;e)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)
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
I Environmental Characteristics
Item Requirement Test Method
;I'_Ie_agpF?;ature Coefficient of Resistance As Spec. +25/-55/+25/+125/+25°C
Short Time Overload +1% RCWV*2.5 or Max.Overload Voltage whichever is lower
for 5 seconds
Insulation Resistance >1000MQ Apply 100V for 1 minute
Endurance +1% 70%2°C," RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5
hr “OFF
. o 40+2°C, 90~95% R.H., RCWYV for 1000 hrs with 1.5 hrs
Damp Heat with Load +0.5% “ON" and 0.5 hr “OFF”
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.

W 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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BPackaging

Packaging Quantity & Reel Specifications

Unit: mm
Embossed
Paper Plastic
Type OA B (o]0 w T Tape (EA)| Tape
(EA)
TCS02 |178.0+1.0/60.0+1.0|135+£0.7| 95+1.0 [ 11.5+1.0| 10,000 - ”
TCS03 |178.0+1.0/60.0+1.0|13.5+£0.7 | 95+1.0 [ 11.5+£1.0 5,000 -
TCS05 |178.0+1.0/60.0+1.0|13.5+£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 -
TCS10 |178.0+1.0/ 60.0+1.0| 13.5£0.7 [ 13.5+1.0 [ 155+1.0 - 4,000
TCS12 |178.0+1.0/ 60.0+1.0| 13.5+£0.7 | 13.5+1.0 [ 155+1.0 - 4,000 -
Paper Tape Specifications
Bottom Tape Top Tape
< a ¢ Do
\\\ ] // \ L4 4
/ N jan an Jan N an Jan E v
AN ¥ NI /,\,,,/ "_ﬂﬂ (N J N \\,‘,/ A
. \ & HF
| W
L/ - v

A
8

/

Sl | . |
/,/ Pa;;I;rTape\ Resistor P P2 Po | Direction of unreeling
Unit: mm
Type A B w E F Po P, 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 ¢ Do
/s ¥
— v [ ‘ | /4 \\ g h
/;\EV H* x
1. L 4 .—&7 * v
%\ 4 | Y |
N ¢ D41.4Min.
T 4 Resistor P4 Pz‘ Po Direction of unreeling
/Embossed Tape .
Unit: mm
Type A B w E F Po P1 Pz QDQ 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
e % 4 Type A B c
/ TCS02 0.50 0.50 0.60+0.20
C TCS03 0.80 1.00 0.90+0.20
ﬁ """ 7 v TCS05 1.00 1.00 1.35+0.20
TCS06 2.00 1.15 1.704£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

lConstruction

©)
®
®
- ©®
|<—>| @0 e
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode © |Secondary Overcoat
lFeatures lDimensions Unit: mm
— 3 Watts power rating in 1 Watt size, 1225 Weight
package Type Size L w T D1 D2 (9)
—Low TCR of 100 PPM/°C (1000pcs)
_ Resistance values from 1m to 1 ohm CS01 0201 0.60+0.03 | 0.30£0.03 | 0.23+0.05 | 0.12+0.05 | 0.15+0.05 0.18
— High purity alumina substrate for high power | CS02 0402 1.000.05 | 0.50+0.05 | 0.3240.10 | 0.25+0.10 | 0.20£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 | 1.9
—Long side terminations with higher power
rating CS05 0805 2.00+0.10 [ 1.25+0.10 | 0.55£0.10 | 0.30+0.20 | 0.40+0.25 5.3
—RoHS Compliance CS06 1206 3.10+0.10 [ 1.55+0.10 | 0.55+£0.10 | 0.50+0.30 | 0.40+0.25 | 8.82
CS06 1206
(W) | (102 - 1000ma) 3.15+0.10 | 1.60£0.15 | 0.65+0.10 | 0.80+0.20 | 0.80+£0.20 | 12.15
.Applications CS13 1210 3.10+0.10 | 2.60+0.15 | 0.55+£0.10 | 0.50+0.30 | 0.50+0.25 | 15.5
— Power Management Applications CS10 2010 5.00+0.10 | 2.50+0.15 | 0.60+0.15 | 0.60+0.30 | 0.50+0.25 [ 27.03
— Switching Power Supply CS12 2512 6.35+0.10 | 3.10£0.15 | 0.60+0.10 | 0.60+0.30 | 0.55+0.25 | 43.08
~Over Current Protection in Audio Applications | G312 e | 8:35%0.20 | 3.1520.15 | 0.7420.10 | 0.60£0.30 | 0.55:0.25 | 53.08
—Voltage Regulation Module (VRM) C()S1% 2512
,E‘)‘dc_DtC 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 | 53.08
captor CS25| 1225 |3.20:0.156.45£0.15 | 0.90£0.15 | 0.6040.30 | 0.800.25 | 64.88
— Disk Driver
CS37 3720 2.00+0.20 | 3.75+0.20 | 0.60+0.10 | 0.40+0.20 | 0.40+£0.20 | 19.96
CS75 7520 2.00+0.20 | 7.50+0.30 | 0.60+0.10 | 0.40+0.20 | 0.40+0.20 | 35.71
CS62 0612 1.55+£0.10 | 3.10+0.15 | 0.55+0.10 | 0.30£0.15 | 0.45+£0.15| 10.19
lPart Numbering
\CIS\\OIG\ ||F \IT\\CIB\\LIJ\ \R1|00\ |||
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% F: 200 (See Remark) R100: 0.1Q N: No Marking
03: 0603 J: 5% G: £300 A 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 part no need for power rating code.
(CS06 1W No Marking )

3% Part Number : CSO6FTFTR100N
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BStandard Electrical Specifications

Item

Resistance Range

Power Rating |Operating Temp.| Max. Operating (mQ) TCR
Tvoe at 70°C Range Current (PPM/°C)
e 1% *2% 5%
100 - 147 +1000
CS01 (0201) 1/20W 0.70A 150 - 500 +600
510 - 1000 +300
50 - 100 +400
CS02 (0402) 1/16W 1.11A 102 - 500 +300
510 - 1000 +200
20 -50 +600
51-100 +400
CS03 (0603) 1/10W 2.23A 102 - 300 +300
301 - 1000 +200
20-50 +600
51-100 +400
CS05 (0805) 1/8W 2.50A 102 - 196 +300
200 - 1000 +200
CS06 (1206) 1/4W 5.00A
CS13 (1210) 1/2W 7.07A ;? i gg fggg
CS10 (2010) 3/4W 007 HIsHe 8.66A 51-91 £300
: 100 - 1000 +200
CS12 (2512) W 10.0A
3-5 +300
CS25 (1225) 3w 31.6A 261 '_2300 f?gg
33 - 8000 +100
10-18 +300
CS37 (3720) 1W 10.0A 20 - 500 150
— 1-4 +300
CS75 (7520) 2w 44.7A 5-10 +200
11 -350 +150
10 - 27 +600
30 - 91 +300
CS62 (0612) W 10.0A 100 - 499 £200
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% +5% (PPM/°C)
CS02 (0402) 1/8W 1.56A
. 51-100 +400
CS03 (0603) 1o 55~ +155°C 1.98A 102 - 500 £300
1/aW 510 - 1000 +200
CS05 (0805) oW 2.21A
CS06 (1206) 1/2W 7.07A
CS13 (1210) 3/4W 8.66A 10 - 20 +600
21-50 +400
CS10 (2010) 1w -55 ~ +155°C 10.0A 51 - 91 +300
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

W CS06 1W: double side printed resistor element without marking
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e2oViking

Item| Power Rating |Operating Temp.| Max. Operating Resistz(zrr:g)Range TCR
Type at 70°C Range Current % T 2% | 5% (PPM/°C)

CS05 (0805) 1/8W 1.11A 100 - 1000 +100
CS06 (1206) 1/4W 1.58A 100 - 1000 +100
CS13 (1210) 12W 2.58A 75 -1000 100
CS10 (2010) 3/4W 3.87A 50 - 1000 100
CS12 (2512) 0\ 95~ +155°C 7.07A 20 - 1000 100
CS12 (2512) *2W 6.32A 50 - 1000 +100
CS37 (3720) i\ 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=y/ (P/R)

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

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

+(0.5%+0.05Q)

+(1.0%+0.05Q)
For High power rating

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, RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5 hr
“‘OFF”

Damp Heat with Load

+(0.5%+0.05Q)

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”

Dry Heat

+(0.5%+0.05Q)

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

Resistance to Soldering Heat

+(0.5%+0.05Q)

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

Rapid Change of Temperature

+(0.5%+0.05Q)

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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Ambient Tem perature('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;;s:;:ce A B c
CS01 0.25 0.30 0.40+0.2 CS12 10 - 99mQ 4.90 1.60 3.20+0.2
CS02 0.50 0.50 0.60+0.2 CS12 100 - 1000mQ 1.00 3.55 3.20+0.2
CS03 0.80 1.00 0.90+0.2
CS05 1.00 1.00 1.35+0.2
CS06 2.00 1.15 1.70+0.2
CS06 (1W) 0.90 1.70 1.70£0.2
CS13 2.00 1.15 2.50+0.2
CSs10 3.60 1.40 2.50+0.2
Cs12 4.90 1.60 3.20£0.2
CS25 1.20 2.00 7.00£0.2
CS37 1.00 1.80 3.90£0.2
CS75 1.00 1.80 7.60+0.2
CS62 0.60 1.00 3.20£0.2
BPackaging
Packaging Quantity & Reel Specifications Unit: mm
Paper Embos_sed T
Type ®A oB ocC w T Tape | riasic
(EA) pe (EA)
CS01 178.0+£1.01 60.0+1.0 | 13.5+0.7 | 95+0.1 11.5+1.0 10,000 - < i
CS02 178.0+£1.01 60.0+1.0 | 13.5+£0.7 | 95+0.1 11.5+1.0 10,000 - /

CS03 178.0+1.0( 60.0+1.0 [ 13.56+0.7 | 95+0.1 | 11.5+1.0 5,000 -
CS05 178.0+1.0( 60.0+1.0 [ 13.56+0.7 | 95+0.1 | 11.5+1.0 5,000 -
CS06 178.0+1.0( 60.0+1.0 [ 13.56+0.7 | 95+0.1 | 11.5+1.0 5,000 -
CS13 178.0+1.0( 60.0+1.0 [ 13.56+0.7 | 95+0.1 | 11.5+1.0 5,000 -

Cs10 178.0+1.0( 60.0+1.0 [ 13.56+0.7 [ 13.5+1.0 [ 155+1.0 - 4,000
CS12 178.0+1.0( 60.0+1.0 [ 13.56+0.7 [ 13.5+1.0 [ 155+1.0 - 4,000
CS12 (2w) |178.0+£1.0| 60.0+1.0 | 13.5+0.7 | 135+x1.0 | 155%+1.0 - 2,000
CS25 178.0+1.0( 60.0+1.0 [ 13.5+0.7 [ 13.5+1.0 [ 155+x1.0 - 2,000
CS37 178.0+1.0( 60.0+1.0 [ 13.5+0.7 [ 13.5+1.0 [ 155+1.0 - 2,000
CS75 178.0+1.0( 60.0+1.0 [ 13.5+x0.7 [ 17.5+1.0 [ 19.5+x1.0 - 2,000

CS62 178.0+1.0( 60.0+1.0 [ 13.5+0.7 | 95+0.1 | 11.5+1.0 5,000 -
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Paper Tape Specifications

Bottom Tape

<

Top Tape

I1SO
13485
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e2>Viking

/ paper Tape * Resistor P, Py Po, Diccton of ureeling
’ Unit: mm
Type A B w E F Po P4 P, ®D, T
CS01 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
CS02 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
CS03 1.104£0.10 | 1.904£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 | 3.504+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 2.90+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
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
n / ¥ \
/ ™ D {it\ N (/ E \4
e V/ /‘ e (H > \L g e 7 ’
H i Fw
|l e 1| e v
(\ ‘ —
A N ¢ D41.4Min.
T \‘ Resistor P; | Py Py | Direction of unreeling R
/ Embossed Tape ] Unit: mm
Type A B w E F Po 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
CS37 2.50+0.20 | 4.45+0.20 | 12.04£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
BMarking
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 R0O75 R015 R750 R820

5% for 0603: 3 digits marking in E24

1% for 0603: 3 digits marking with under-line in E96 (non-including E24 series)

R10

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

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

243

Y- AN
DAY T
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Current Sensing Chip Resistor—CSN Series

lConstruction <
D1

®
@
®
®
@0 o
@ |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 T si . W T b1 0o Wt(eig)ht
_ ype ize g
LowTCR _ (1000pcs)
’Z'i'g:ipr;‘;irgz alumina substrate for high power CSNo5| 0805  [2.00+0.10[1.2540.10{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
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
MApplications 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 CSN12 2512
_ Switching Power Supply (2W) | (10-1000mey) | 6-35%0-10{3.10£0.150.7420.10| 0.60£0.30| 2.10£0.10|  53.6
— Over Current Protection in Audio Applicati 2512
verLurrent Frotection in Audio Applications | CSN12 6.35£0.10 | 3.1040.15 [ 0.74%0.10 | 0.60£0.30 | 2.10£0.10|  53.6
—Voltage Regulation Module (VRM) (2W) | (46~49mQ)
_ 2512
DC-DC Converter, Battery Pack, Charger, CSN12 6.35£0.10 | 3.15£0.15 | 0.90£0.10 | 0.6040.30 | 0.60+0.30 | 65.3
Adaptor (2W) | (20-45mQ)
— Disk Driver *: Low TCR
lPart Numbering
| CSN | | 06 | L F | T [ F | Y R100
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: 1/2wW
H: +400 V: 1/4W
J: 600 W: 1/8W

W Derating Curve

100

80 F
B0
0 F
60
80
40 F
a0 F
T
10

Power ratio(%)

£0 -50 40 -30 -20 40 0 10 20 30 40 50 6O
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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
CSNO05 (0805) 1/8W -55 ~ +155°C 2.5A 102 - 196 110 -180 +300
200 - 1000 200 -1000 +200
CSNO06 (1206) 1/4W 5.0A
CSN13 (1210) 1/2W 7.07A ;g i gg ;g ) gg figg
CSN10 (2010) 3/4W o HIeHe 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 —y
1% *2% +5%
20-50 20 -50 +600
51-100 51-100 +400
CSNO5 (0805) 1/4W 2.21A 102 - 196 110 -180 +300
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) 1.5W 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 o 51
1% *2% +5%
100 - 196 100 - 180 +100
CSNO5 (0805) 1/4W 1.58A 200 - 499 200 - 470 +75
500 - 1000 500 - 1000 +50
CSNO06 (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) 3/14W 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 - 140 175
150 — 1000 150 - 1000 150

*: 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)

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

+(1.0%+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

0

Cc

y N
\ 4
A
\ 4
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Unit: mm
Resistance
1 Type Range = = c

CSNO5  [20-1000mQ 1.00 1.00 1.35+0.2
CSNO06  [10-1000mQ 2.00 1.15 1.70+0.2
v CSN13  [10-1000mQ 2.00 1.15 2.50+0.2
CSN10 [10-1000mQ 3.60 1.40 2.50+0.2
CSN12  [10-1000mQ 4.90 1.60 3.20+£0.2

CSN12
(2W) 10-1000mQ 1.00 3.55 3.20£0.2

*CSN12
(2W) 20-45mQ) 4.90 1.60 3.20+£0.2

*CSN12
(2W) 46-1000mQ 1.00 3.55 3.20+0.2

* Low TCR
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Packaging
Packaging Quantity & Reel Specifications
Unit: mm
Packaging |Tape| Reel N
Type | "Quantity |Width|Diameter] ®A oB oC b U N
CSNO05 )
CSNO6| Paper | 5K |8mm| 7inch [178.5+1.5| 60" |13.0£0.2| 9.0+0.5 | 12.5+0.5 i
%
CSN13
/ 1
CSN10 . +1/-0
Embossed| 4K |12mm| 7 inch [178.5+1.5| 60 13.0+0.5 | 13.0+£0.5 | 15.5+£0.5 /
CSN12 4
CSN12 . +1/-0
2w) Embossed| 2K |12mm| 7 inch [178.5+1.5| 60 13.0+0.5 | 13.0+£0.5 | 15.5+£0.5
Paper Tape Specifications
Bottom Top
< / Vam D
\\\ //’ C p/ (/) ’ E A
\ o // \\ Jan ‘,/:'\\f s ‘/——\"‘ ) Jan Pany v
T o et o o—o—H
N LU
|
/ 4 ResistorR Pi |P2| Po | Direction of
/" Paper > >
Unit: mm
Type A B w E F Po P4 P, ®D, T
CSNO05 1.60£0.10 | 2.404£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
: // A
/"HAHJ\P <
L d
L= v
1 . E & D+1.4Min.
/ 4 Resistor P4 le Pa | Direction of unreelina
/ Embossed Tape ] Unit: mm
Type A B w E F Po P4 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
C(i\l;lv1)2 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
*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
EMarking
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

7/
T¢|

<« PEOE®OOO

B Construction

0603-2512
L

D1
<»
~//

D2

0402

O@®®

@ e —p s N

—Low resistance resistor for current detection
— Metal foil construction ensures high reliability W i
and performance with very low and stable TCR ; l_?
— Designed for current sense circuits in power ©20e @ ® 66
electronic systems
—Pb-Free to meet RoHS requirements @ |Alumina Substrate ® |Barrier Layer ® [Primary Overcoat
—AEC-Q200 Compliance @ |Bottom Electrode ©® |External Electrode © [Marking
— Inherently Anti-Sulfur ® [Top Electrode @ |Adhesive
@ |Edge Electrode Resistor Layer
B Applications
—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 | T T | LE | [Lu | __R100 | @
| | 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 : Standard
03: 0603 F:+1% E: +100 vV 1/4W R010: 0.01Q (Standard Power /
05: 0805 G: £2% K: 150 U: 172w R100: 0.1Q High Power)
06: 1206 J: 5% F: £200 Q: 3/4W N: No Marking
10: 2010 G: £300 T 1w (Standard Power)
12: 2512 A: 1.5W
S: 2W
W Derating Curve
Standard Power High Power
100 100 AN
80 = 80 : LY
2 ° 1 \\
560 T 60 4
E = 1 \
L 40 8 40 . AN
: * ' AN
a 20 20 : N
0 5 ! AS
-55 25 5 35 65 95 125 155 185 0 20 40 60 80 100 120 140 160 180
Ambient Temperature(°C)
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BDimensions Unit: mm
Type Size Power Re;;s:;:ce L W T D1 D2 W((e;g)]ht
(Inch) Rating (mQ) (1000pcs)
3-18 1.05+0.10 0.55+0.10 0.50£0.10 - 0.27+0.10 1.1
CSM02 0402 1/4W
19 - 50 1.05+0.10 0.55+0.10 0.45+0.10 - 0.27+0.10 0.93
1/8W 10-29 1.55+0.10 0.85+0.10 0.40+0.10 | 0.30+0.15 0.35+0.25 2.98
30- 100 1.55+0.10 0.85+0.10 0.40+0.10 | 0.30+0.15 0.35+0.25 2.86
CSMO03 | 0603
1120 3-18 1.70+0.15 1.00+0.15 | 0.55+0.15 | 0.35+0.25 0.35+0.25 2.98
19 - 100 1.70+0.15 1.00+0.15 | 0.50+0.15 | 0.35+0.25 0.35+0.25 2.86
1/4W 10-29 2.0040.15 1.25+0.15 0.55+0.10 0.304+0.20 0.40+0.25 8.14
30-100 2.00+0.15 1.25+0.15 0.52+0.10 | 0.30+0.20 0.40+0.25 7.06
CSMO05 | 0805
3/4W 3-18 2.1540.15 1.40+0.15 0.68+0.15 0.4040.25 0.404+0.25 8.14
19 - 100 2.15+0.15 1.40+0.15 | 0.62+0.15 | 0.40+0.25 0.40+0.25 7.06
1120 10 - 29 3.05+0.15 1.55+0.15 0.58+0.15 | 0.50+0.25 0.50+0.25 15.06
30- 100 3.05£0.15 1.550.15 0.55+0.15 | 0.50+0.25 0.50+0.25 13.16
CSMO06 | 1206
W 3-18 3.20+0.15 1.70£0.15 | 0.68+0.15 | 0.50+0.25 0.50+0.25 15.06
19-100 3.20+0.15 1.70£0.15 | 0.62+0.15 | 0.50+0.25 0.50+0.25 13.16
3/AW 10-29 5.00+0.20 2.50+0.20 0.58+0.15 0.60+0.30 0.60+0.30 31.42
CSM10 2010 30 - 100 5.00+0.20 2.50+0.20 0.55+0.15 0.60+0.30 0.60+0.30 28.35
1 5W 3-18 5.00+0.20 | 2.50+0.20 0.6810.15 0.60+0.30 0.60+0.30 31.42
' 19 - 100 5.00+0.20 | 2.50+0.20 0.6210.15 0.60+0.30 0.60+0.30 28.35
W 10-29 6.30+£0.20 3.15+£0.20 0.58+0.15 0.60+0.30 0.70+£0.30 45.21
30 - 100 6.30+0.20 3.15+£0.20 0.55+0.15 0.60+0.30 0.70£0.30 43.49
CSM12 2512
oW 3-18 6.40+0.20 3.20+0.20 0.6810.15 0.70+0.30 0.70+£0.30 45.21
19 -100 6.40+0.20 3.20+0.20 0.6210.15 0.70+0.30 0.70+0.30 43.49
Standard Electrical Specifications
Resistance Range
— Power Rating Operating : (mQ) g TCR
Type at 70°C Temp. Range +0.5% 1% | +2% +5% (PPM/°C)
10-19 +100
CSMO03 (0603) 1/8W - 150
20 - 100 £100
- 10 -19 +100
CSMO5 (0805) 1/4W 150
30-100 20 - 100 +100
- 10 -19 +100
CSMO6 (1206) 1/2W -55 ~ +155°C +50
30-100 20 - 100 >
+100
- 10-19 +100
CSM10 (2010) 3/4W 150
30-100 20 - 100 +100
- 10-19 +100
CSM12 (2512) W 150
30-100 20 - 100 +100

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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MHigh Power Rating Electrical Specifications

Resistal R
izl Power Rating Operating Max. esis (:.:i% ange TCR
Type at 70°C Temp. Range Overload Current +05% | +1% | 2% | 5% (PPM/°C)
11.2A 30-50 10 - 50 +100
CSMO02 (0402) 1/4W 13.4A - 7-9 +200
20.4A - 3-6 +300
15.8A 30-100 10- 100 +100
CSM03 (0603) 12W 18.9A - 7-9 +100
28.9A - 3-6 +150
19.4A 30-100 10- 100 +50
CSM05 (0805) 3/4W -55 ~ +170°C
35.4A - 3-9 +100
22.4A 30-100 10 - 100 +50
CSMO06 (1206) 1w
40.8A - 3-9 +100
27.4A 30-100 10 - 100 +50
CSM10 (2010) 1.5W
50.0A - 3-9 +100
28.3A 30 - 100 10-100 50
CSM12 (2512) 2W
51.6A - 3-9 +100
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.
I Environmental Characteristics
For Standard Series
Item Requirement Test Method

Temperature Coefficient of Resistance

(TC.R) As Spec. -55°C~+125°C, 25°C is the reference temperature
Short Time Overload +(0.5%+0.05Q) 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”

Damp Heat with Load

+(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”

Dry Heat

+(0.5%+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 Environmental Characteristics
For High Power Rating Series

e2oViking

Item

Requirement

Test Method

Temperature Coefficient of

Resistance (T.C.R.) As Spec. -55°C~+125°C, 25°C is the reference temperature
) 2512 size: 4* Rated Power for 5 seconds.
0,
Short Time Overload ARs#1%R Other sizes: 5* Rated Power for 5 seconds.
Insulation Resistance =1000MQ Max. Overload Voltage for 1 minute
. . Condition D Steady State Ta=125°C at derated power.
< 0,
Operational Life ARSH1%R Measurement at 24+4 hours after test conclusion
Biased Humidity AR<+1%R 85°C/85RH.,' 1900 hrs, apply 10% of operating.power
(current) or limiting element current whichever is lower
High Temperature Exposure AR<+1%R at +155°C for 1000 hrs
Temperature Cycling ARs£1%R -55°C to +125°C, 1000 cycles
Bending Strength (Board Flex) | A Rs+1%R 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<£1%R

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.

Wave Form: Tolerance for half sine shock pulse.

or the pinewood board

. <410
Mechanical Shock ARsH1%R Peak value is 100g’s. Normal duration (D) is 6.
Vibration AR<H%R 150?2302% f'(; min., 12 cycles each of 3 orientations,
Human body model
ESD ARst1%R 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

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

Packaging
Packaging Quantity & Reel Specifications Unit: mm
Emboss o
Type oA oB oc w T Tazzﬂ;rm P!f:‘:;f
(EA) L
CSM02 [178.0+1.0| 60.0+1.0 | 13.5¢0.7 | 9.5+0.1 | 11.5£1.0 | 10,000 - e
CSM03 [178.0+1.0| 60.0+1.0 | 13.5£0.7 | 9.5¢0.1 | 11.5£1.0 | 5,000 - o
CSMO05 [178.0+1.0| 60.0+1.0 | 13.5£0.7 | 9.5¢0.1 | 11.5£1.0 | 5,000 -
CSM06 [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
CSM12 [178.0+1.0| 60.0+1.0 | 13.50.7 | 13.5¢1.0 | 15.5+1.0 - 4,000 = i T
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Paper Tape Specifications

Bottom Tape  Top Tape
N / /& Do
AN 1/ q ¥ A 4
\\ — / \“ ) Jan Pany Jan i Ja Py E v
Tl I ZAN N E/P7 VO P A NP A N P A NP AN £
4 \\ I F
|
= QL t : YL : : 1 |
S
/,,/ Pa;—el‘ 4 Resistor P, P 47F’o ,, Direction of unreeling
— Unit: mm
Type A B w E F P, P, P, ®D, i
((313/2"\/?5 0.66£0.06 | 1.1840.06 | 8.00£0.20 | 1.75:0.10 | 3.5040.05 | 4.00£0.10 | 2.00£0.05 | 2.00£0.05 | 1.55+0.05 | 0.60+0.06
CSM03 | 1.10£0.10 | 1.90£0.10 | 8.00£0.20 | 1.75£0.10 | 3.50%0.05 | 4.0020.10 | 4.00£0.05 | 2.00%0.05 |1.50+0.1,-0| 0.70£0.10
%S/g"v?,"; 1.10£0.10 | 1.85:0.10 | 8.00£0.20 | 1.75:0.10 | 3.5040.05 | 4.0040.10 | 4.0040.05 | 2.00+0.05 |1.50+0.1,-0| 0.60+0.05
CSM05 | 1.6020.10 | 2.40£0.20 | 8.0020.20 | 1.75£0.10 | 3.50%0.05 | 4.0020.10 | 4.00£0.05 | 2.00%0.05 |1.50+0.1,-0| 0.85:0.10
%52"\/3‘;3 1.6040.10 | 2.35:0.20 | 8.0040.20 | 1.75£0.10 | 3.50£0.05 | 4.0040.10 | 4.00£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.95+0.05
CSMO6 | 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
0(31'\\/"\,(;6 1.9040.10 | 3.50£0.20 | 8.0040.20 | 1.75£0.10 | 3.50£0.05 | 4.0040.10 | 4.00£0.05 | 2.00£0.05 |1.50+0.1,-0| 0.95:0.05
Embossed Plastic Tape Specifications
D oo
—
w | Flw
L 2 "
L) LN
——— ¢D+1.4Min.
JAAR \\ Resistor P >£>L P >‘Direction of R
/ Embossed -
Unit: mm
Type A B w E F Po P, P, ®D, T
CSM10 | 2.80£0.10 | 5.50+0.10 | 12.0£0.10 | 1.750.10 | 5.5%0.05 | 4.00£0.05 | 4.00£0.10 | 2.00%0.05 | 1.50+0.10 | 1.00£0.20
(i | 2:8520.10 | 5455010 | 12.0:0.10 | 1752010 | 5.5:0.05 | 4.00:0.05 | 4.0080.10 | 2.00£0.05 | 1.50+0.10 | 1.00:0.20
CSM12 | 3.50£0.10 | 6.7020.10 | 12.0£0.10 | 1.7520.10 | 5.5£0.05 | 4.00£0.05 | 4.00£0.10 | 2.00£0.05 | 1.50+0.10 | 1.00£0.20
Cowy. | 3405010 | 6.65:0.10 | 12.080.10 | 1.7520.10 | 55:0.05 | 4.00:0.05 | 4.0020.10 | 2.00£0.05 | 1.50+0.10 | 1.00£0.20
BRecommend Land Pattern Pad Layout
Type Resistance A B C t
[ yy
% ——————— //‘7 Range (mm) (mm) (mm) (um)
CSM02 3-50mQ 0.50 0.50 0.60 35
C 10-29mQ 0.40 120 0.90 -
/ _______ / CSMo3 30-100mQ 0.70 1.05 0.90 -
_,.-""‘ f v CSMO03(1/2W) 3-100mQ 0.50 1.00 0.90 35
10-29mQ 0.80 1.10 1.35 -
CSMoS 30-100mQ 1.00 1.00 1.35 -
B A CSMO05(3/4W) 3-100mQ 0.80 1.30 1.30 70
CSM06 10-29mQ 0.90 1.70 1.70 -
< >l > 30-100mQ 1.50 1.40 1.70 -
CSMO6(1W) 3-100mQ 1.50 1.40 1.70 105
10-29mQ 1.70 2.35 2.50 -
CSM10
30-100mQ 2.80 1.80 2.50 -
CSM10(1.5W) 3-100mQ 2.70 1.80 2.90 105
10-29mQ 2.30 2.90 3.20 -
CSM12
30-100mQ 3.60 2.25 3.20 -
CSM12(2W) 3-100mQ 3.80 2.10 3.40 105
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Current Sensing Thick Film Chip Resistor—RS Series

lConstruction

i

D1|

7

|+
D2

@O ®6

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ® |Secondary Overcoat
lFeatures HlDimensions Unit: mm
—Low inductance si Weight
—Highly reliable multilayer electrode construction Type (Inlcz:ﬁ) L w T D1 D2 (@)
— Higher component and equipment reliability (1000pcs)
—Reduced size of final equipment reliability RS-02 | 0402 [1.00£0.050.500.05|0.35:0.05 |0.20£0.10 [0.20£0.10| 0.620
—RoHS Compliance
RS-03 0603 |[1.60+£0.10(0.80+0.10|0.45+0.10|0.30+0.20 | 0.30+0.20| 2.042
M Applications RS-05 | 0805 |2.00+0.10|1.25+0.10 |0.50£0.10 |0.35£0.20 [ 0.40£0.20 | 4.368
—Power Management Applications
— Switching Power Supply RS-06 1206 |3.10+0.10|1.55+0.10]0.55+0.10|0.50+0.25| 0.50+0.20 | 8.947
—Over Current Protection in Audio Application RS-10 | 1210 |3.10£0.10|2.60£0.15 | 0.55£0.10 | 0.50£0.25 [ 0.50£0.20 | 15.959
—Voltage Regulation Module (VRM)
—DC-DC Converter, Battery Pack, Charger, RS-0A | 2010 [5.00+0.10(2.50+0.15|0.55+0.10|0.60+0.25|0.50+0.20 | 24.241
Adaptor
_ Disk Driver RS-12 | 2512 |6.35£0.10|3.10£0.15|0.550.10 | 0.60£0.25 | 0.50+0.20 | 39.448
lPart Numbering
RS- - 0R047
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

Ml Derating Curve

D: 13” Reel 20Kpcs
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40 F
/L
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00 110 120 130 140 150 160
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BStandard Electrical Specifications

Resistance Range

Item| Power Rating Operating Max. Operating (mQ) TCR
Type at 70°C Temp. Range Current (PPM/°C)
1% | +5%
. 50 - 91 +800
RS-02 (0402) 1/16W -55~+155°C 1.11A 100 - 976 +500
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
5 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 Res'St?:Ic;)Range TCR
Type at 70°C Temp. Range Current (PPM/°C)
1% | *5%
o 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
55~ +155°C 20 - 47 +1200
50 -91 +800
RS-06 (1206) 172W 7.07A 100 - 976 1500
RS-10 (1210) 1/2wW 7.07A
10-18 +1500
RS-0A (2010) W -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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e2oViking

Item

Requirement

+1%

5%

Test Method

Temperature Coefficient of

As Spec.
Resistance (T.C.R.) P

At 25°C/-55°C and 25°C/+125°C, 25°C is the
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, RCWYV 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., 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 once for 60 seconds

Bending Strength ] .
2010, 2512 sizes: 2mm  Other sizes: 3mm

£(1.0%+0.05Q) +(1.0%+0.05Q)

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

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

Voltage Proof No breakdown or flashover

. 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) -55°C to +155°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=y (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

BMarking

No Marking for 0402
1%, 5% for 0805/1206/1210/2010/2512: 4 digits marking

Example:
Resistance 47mQ 75mQ 15mQ 750mQ 820mQ
Marking R047 R0O75 R015 R750 R820

5% for 0603: 3 digits marking in E24

1% for 0603: 3 digits marking with under-line in E96 (non-including E24 series)

R10

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

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

243

A AN
AN AN
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Packaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape [ Reel
Type Quantity Width |Diameter wL ol e W L
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 | 9.5+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
RS-03 5K [8mm | 7inch [178.5£1.5) 60""° |13.0£0.2| 9.0£0.5 | 12.5+0.5
22_82 Paper [10K|8mm | 10inch | 254+1.0 | 100+0.5 | 13.0+0.2 | 9.5+0.5 | 13.5+0.5
RS-10 20K [8mm | 13inch | 330+1.0 | 100+0.5 | 13.0¢0.2 | 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 | 12.5+0.5 | 16.5£0.5
Paper Tape Specifications
Bottom Tape Top Tape
— ¢ Do

A
Ja ’ E
,4'7;/
. )
nah Pi P2 Po | Direct -
/ F’aPerTape\ Resistor ! 3 "0 | Direction of unreeling
‘ Unit: mm
Type A B w E F Py P4 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 oy
C
'L‘i\j)
-
\ N ¢ D41.5+0.25,-0
\‘ Resistor P4 P» 47Po N Direction of unreeling
,,ﬂ"Embossed Tape -
Unit: mm
Type A B w E F Po P1 Pz QDQ 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
BRecommend Land Pattern Unit: mm
y _______ %/ 2 Type A B c
C RS-02 0.50 0.45 0.60
RS-03 0.90 0.60 0.90
% ------ ﬂ/; v 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
< Ple > RS-12 3.80 1.60 3.50
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Current Sensing Chip Resistor (Wide Terminal) —CSW Series

lConstruction
| W
Ld 3
0; d /(D
)
< (/LS 3
2
r
T %o ®
” 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 :
; At i ; . Weight
—Long side terminations with higher power ratin
J , gnerp g Type | S2¢ L w T D1 D2 ©)
—RoHS Compliance (Inch) (1000pcs)
CSW08 | 0508 |[1.25+0.15]2.00+0.15|0.60+0.10|0.30+0.20 | 0.35+0.15 6
Apbli . CSW62 | 0612 |[1.60+0.15(3.20+0.15|0.60+0.10 | 0.30+0.20 | 0.45+0.15 12
ications
. pp CSW20 | 1020 |2.50+0.15|5.00+0.15|0.60+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

\CS|W\|2|5|\|F\\|T\\IE\\LIJ\|R1|00| I;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: 1/2W 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

Ml Derating Curve

100

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

Power ratio(%)

-B0 -50 40 30 -20 440 0O 10 20 30 40 S0 BO YOO &0 90 100 110 120 130 140 150 160

Ambient Temperature("C)
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BStandard Electrical Specifications

Item

Resistance Range
(mQ)

Power Rating Operating Temp. Max. Operating TCR
Type at 70°C Range Current +1% +5% (PPM/°C)
(E24 - E96) (E24)
10-27(E24) +600
CSWO08 (0508) 1/2W 7.07A
30-510 +200
10-27(E24) +600
CSWe62 (0612) 3/4W 8.66A
30-510 +200
-55 ~ +155°C
10-27(E24) +600
CSW20 (1020) 1w 10A
30-750 +200
10-27(E24) +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
Type at 70°C Range Current #1% 5% (PPM/°C)
(E24 -~ E96) (E24)
10 - 27(E24) +600
CSWO08 (0508) 1w 10.0A
30-510 +200
10 - 27(E24) +600
CSW62 (0612) 1.5W 12.2A
30 -510 +200
-55~+155C
10 - 27(E24) +600
CSW20 (1020) 2W 14.1A
30 - 750 +200
10 - 27(E24) +600
CSW25 (1225) 3W 17.3A
30 - 750 +200
BHigh Power Rating Electrical Specifications
It Resistance Range
€M power Rating | Operating Temp. Max. Operating (mQ) TCR
Type at 70°C Range Current +1% +5% (PPM/°C)
(E24 -~ E96) (E24)
CSWO08 (0508) 1w 3.16A 100 - 510 +100
CSWe62 (0612) 1.5W 7.07A 30-510 +100
-55~+1557C
CSW20 (1020) 2W 8.16A 30 -750 +100
CSW25 (1225) 3W 10.0A 30 -750 +100

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.

I Environmental Characteristics

Item Requirement Test Method
Temperature Coefficient of Resistance A At 25°C/-55°C and 25°C/+125°C, 25°C is the
s Spec.
(T.C.R) reference temperature
Short Time Overload 1(2.0%+0.05Q) RCWV*2 for 5 seconds
Insulation Resistance =10G Max. Overload Voltage for 1 minute
70°C+2°C,RCWV for 1000 hrs with 1.5 hrs “ON” and
0, )
Endurance +(2.0%+0.05Q) 0.5 hr “OFF”
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Item

Requirement

Test Method

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

BPackaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
TYPe | "Quantity |Width | Diameter | PA RE e 5 K ; A
,
cswos Paper |[5K| 8mm | 7inch |178.0+1.0| 60" [13.5+0.7| 9.5+0.1 |11.5+1.0 | = ) 1
CSW62
CSW20 | e possed| 4K | 12mm | 7inch [178.0¢1.0| 60°"° |13.540.7 [13.041.0|15.5¢1.0
CSW25
Paper Tape Specifications
Bottom Tape Top Tape
< — ¢ Do
\\ C N K/ N R ) E A
\ —P—Da ’5 ——P—
[ I | W
\
/4 )
/ PaperTape\ Resistor ‘ P4 2 e Po | Direction of unreeling
Unit: mm
Type A B w E F Po P, P, ®D, T
CSWO08 | 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 | 2.000.05 |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| 0.850.10
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BPackaging_

Embossed Plastic Tape Specifications

Top Tape

o E

D
[MF
"

¥

4"\\

/ N . ~
o
"4 Resistor

’,/’Embossed Tape

— & D1 1.4Min.

Direction of unreeling
>

>

Unit: mm

Type A B w E F Po P P, D, 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 | 4.000.10 | 2.00+0.05 | 1.50+0.10 | 1.000.20
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 | 4.000.10 | 2.00£0.05 | 1.50+0.10 | 1.000.20
IRecommend Land Pattern Unit: mm

:,.;'/ 'y Type A B (o3

/ ----- / CSW08 0.55 0.90 2.00

/ / c CSW62 0.70 0.80 3.20

/ / CSW20 1.00 1.30 5.00

% / CSW25 1.60 1.20 6.40

)

A
v
A
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Current Sensing Metal Chip Resistor (Wide Terminal) —CSMW Series

lConstruction
0306 0508~1225
o = o
® 00 ® ®©0
@ |Alumina Substrate @ |Resistor Layer ® |Bottom Electrode
MFeatures @ |External Electrode ® |Primary Overcoat ® |Marking
—SMD Type designed for automatic insertion on the
product surface
—Low resistance resistor for current detection
— Metal foil construction ensures high reliability and .Dimensions Unit: mm
performance with very low and stable TCR Resiel i
—Designed for current sense circuits in power Type Size e;;sng:ce L w T D1
electronic systems (Inch) (mQ)
—Pb-Free to mest RoHS requirements CSMW36| 0306 | 5-100 | 0.80£0.20 | 1.60£0.20 | 0.5040.20 | 0.20%0.15
—AEC-Q200 Compliance
P CSMWO08| 0508 3-100 1.25+0.20 | 2.00+0.20 | 0.55+0.20 | 0.30+0.20
. . CSMW62| 0612 3-100 1.60+0.20 | 3.20+0.20 | 0.55+0.20 | 0.30+0.20
B Applications
o CSMW20| 1020 3-100 2.50+0.20 | 5.00+£0.20 | 0.55+0.20 | 0.45+0.20
—Power Management Applications
— Switching Power Supply csmw20! 1295 3-19 3.10+0.20 | 6.30+£0.20 | 0.55+0.20 | 0.55+0.20
— Over Current Protection in Audio Applications 20 -100 3.10+0.20 | 6.30+£0.20 | 0.55+0.20 | 0.50+0.20
—Voltage Regulation Module (VRM)
—DC-DC Converter, Battery Pack, Charger, Adaptor
lPart Numbering
ICS?AWI | 3|6 | IF | IT | T’ | T | R1|°° @
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating
36: 0306 F:+1% T: Taping Reel D: 50 uU:1/2wW 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 F: +200 S: 2W
25: 1225 R: 3W
Bl Derating Curve
100
S
= 80
: N
S 60 \
o
2 \
£ 40
2 \\
o
= 20
14 \
0
0 20 40 60 80 100 120 140 160 175

Ambient temperature (°C)
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BStandard Electrical Specifications

tom o - Resistance Range TCR
. perating Temp. mQ
. Power Rating Range ite) (PPM/°C)
ype 2% 5%
5-19 +150
CSMW36 (0306) 1/2W 20-100 100
i +
3-19 +100
CSMW08 (0508) 1w 20-100 50
" +
3-19 +100
CSMW62 (0612) 1.5W 55 ~ +175°C 20-100 50
3-19 +100
CSMW?20 (1020) 2w 20-100 50
i +
3-19 +100
CSMW25 (1225) 3w 20-100 50
i +

Operating Current=,/ (P/R)

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

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

Insulation Resistance =1000MQ Max. Overload Voltage for 1 minute

. ) Condition D Steady State Ta=125°C at derated power.
<+19,

Operational Life AR<£1%R Measurement at 24+4 hours after test conclusion

Biased Humidity AR<+1%R 85°C/85RH.,_ 1_0_00 hrs, apply 10% of operating_power
(current) or limiting element current whichever is lower

High Temperature Exposure AR<t1%R at +155°C for 1000 hrs

Temperature Cvclin AR<t1%R -55°C to +155°C, 100 cycles

P yeling ARs+2%R -55°C to +155°C, 1000 cycles

Bending Strength (Board Flex) AR<t1%R

Bending once for 60 seconds
Bending displacement:2mm

Solderability 95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat AR<£1%R

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.

Wave Form: Tolerance for half sine shock pulse.

or the pinewood board

. <10
Mechanical Shock ARst1%R Peak value is 100g’s. Normal duration (D) is 6.
Vibration AR<H1%R 150%:]2505(2; fl(; min., 12 cycles each of 3 orientations,
Human body model
ESD AR<t1%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.

Terminal strength No broken

Force of 1.8kg for 60 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, AEC-Q200, MIL-STD-202, UL-94, JEDS22

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

B Shelf Life: 2 years from production date.
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Packaging
Packaging Quantity & Reel Specifications Unit: mm
Emboss T
Paper Plastic
Type DA B oC w Tape (EA) Tape
(EA) J .
CSMW36 | 178.0£1.0| 60.0+1.0 | 13.5£0.7 | 9.5+0.1 | 11.5%1.0 5,000 - e
CSMW08 [ 178.0£1.0| 60.0+1.0 | 13.5£0.7 | 9.5+0.1 | 11.5%1.0 5,000 - |/ '
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 | 13.540.7 | 13.5£1.0 | 15.5¢1.0 - 4,000
Paper Tape Specifications
Bottom Tape Top Tape
AN ///7 (/) Dn
\ — / - ¥ A
D= VA NN e S—d—Ex
N ¥ / : L/ NI (ﬂ, N % L/ ‘ ~ AN %
u un T
@ \ ] "W
| 1
E . % oy f | | \
/ |
/ FT \\\ i ‘ P1 P2/ Py | Direction of unreeling
/' Paper Tape Resistor L > >
Unit: mm
Type A B w E F P 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
”TopTape ¢ Dy
¥ A
/ﬂ_‘ Q/‘\w AL fﬂt\\ N N M | E
U /ﬁq»,"f\)‘;v/ ‘ N N N,
‘ | Flw
| | '{ .E \" 7
v | AN
J N
T11 0\ ¢ D11.4Min.
/e 4 Resistor Py |P Po | Direction of unreeling
/Embossed Tape ! -
Unit: mm
Type A B w E F Po P1 Pz QDQ 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 C
P (um)
ﬁ 7'y CSMW36 0.25 0.68 1.70 35
/ / CSMW08 0.60 0.70 2.20 35
C CSMW62 0.60 0.90 3.40 35
% _______ / CSMW20 1.20 1.40 5.20 100
\ 4
CSMW25 2.20 1.00 6.60 100
t:  copper toil minimum thickness of PCB
B A
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Four Terminal High Precision Current Sense Resistors —4T Series

lFeatures

—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

Bl Construction
@
L\ | |
@

1 T

1 ]
i

©,
,‘—’\L l

.Appllcatlons @ |Alumina Substrate ® |Electrode
—Power Management Applications @ |Resistor Layer @ |Protection coat
— Switching Power Supply
— Over Current Protection in Audio Applications
—Voltage Regulation Module (VRM)
—DC-DC Converter, Battery Pack, Charger, .Dimensions Unit: mm
Adaptor )

— Automotive Engine Control Size Weight

. . Type L w T D1 D2 (9)
— Disk Driver (Inch) (1000pcs)
—Portable Devices (PDA, Cell Phone) 4706 1206 |3.0£0.2 | 1.6£0.2 [0.5:0.15( 1.0£0.2 [0.55:0.2| 10

4T10 2010 |5.0+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
—| = current terminal
\/ ¢ 0/
C O
lPart Numbering
| 41 | [ 10 [ e D O e [ o | R010
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: 1/2W N: No Marking
G: +2% E: +100
J: 5%
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B Standard Electrical Specifications

2> Viking

ltem| power Rating | Operating Temp. Resistance Range TCR
at 70°C Range PPM/°C
Type J £0.5% 1% £2% 5% ( )
+50
4T06 (1206) 112W -55 ~ +155°C 10mQ-20mQ 175
+100
+50
4710 (2010) 3/4W -55 ~ +155°C 10mQ-20mQ 175
+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

(TC.R) As Spec.

+25/-55/+25/+125/+25°C

Short Time Overload +(0.5%+0.0005Q)

RCWV*1.5 for 5 seconds

Insulation Resistance >1000MQ

Apply 100Vp¢ for 1 minute

Endurance +(0.5%+0.0005Q)

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

Damp Heat with Load 1(0.5%+0.0005Q)

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

Bending Strength 1(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 1(0.5%+0.0005Q)

-55°C ~155°C, 5 cycles

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

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

IRecommend Land Pattern

A L
I |_ Unit: mm
- - T
//// W/ IW Type L W A B
: T 4T06 1.75 1.10 1.00 0.30
T B 4T10 2.55 1.55 1.40 0.50

i)
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BPackaging

N

A

Packing Quantity & Reel Specifications Unit :mm

4T06 |178.0+1.0| 60.0+1.0 | 13.5£0.7 | 9.5+1.0 | 11.5£1.0 5,000 -
4710 |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
¥ y
Ny Sy ~ o | EJ
V¥ R o /

& L L, L

T
Resistor B 1t direction of unreeling
Paper Tape [« g >

<

| |
N\ [ | Al ] [ [ |
< F
{ 5 W

Unit: mm

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 w Do
( ¥ A
NN TN N NS E
N N A

f¢ hw AP T
| I

Q‘J I | T T I

T\Resistor

Emboss Tape

4>
IR gt
=

@ Di 14Min.
P2l Po direction of unreeling

Unit: mm

4710 | 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

lConstruction
[~ ol
_Zf/ﬁ?ﬂj:ﬂ
T |
I | o o

®@

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 (only LR12 Black)

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|\|T\\|E\\|S\ |R0|02| @

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
9 | i
80 | i
70 | |
60 | i
50 | i
40 | i
30 | |
20 | i

:

1

L

Power ratio(%)

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 7‘0 80 90 100 110 120 130 140 150 160 170 180

Ambient Temperature(C)

91



lDimensions Unit: mm
Weight
Part No. Resistance (mQ) L w 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 0.7510.20 1.55+0.38 131.11
LR120ToR001 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 1.4040.38 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 1.4040.38 62.59
LR120ToR005 5.00 6.35+0.254 3.18+0.254 0.35+0.20 1.4040.38 49.84
LR120ToR0O06 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 0.3040.20 1.40+0.38 35.85
LR120ToR0O07 7.00 6.35+0.254 3.184+0.254 0.2710.20 1.40+0.38 34.01
LR120ToR010 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) TCI%
Part No. at 70°C 1% | +3% | 5% (PPM/°C)
LR120TDoooo 1w 0.5,0.75,1,1.5,2 50
LR120TWoooo 1w 6,6.5,7 +75
LR120TEoooo 1w OETC mHIT0C 4,5,10 +100
LR120TKoooo 1w 25,3 +150
Operating Current=,/ (P/R), Operating Voltage=, (P*R)
BHigh Power Rating Electrical Specifications
Bt Item Pov:; (I)?:gmg Operating Temp. Range _ ‘:’esustanc:;/oangj (m(;)s% (p;;;Rﬂc)
LR120TDSoooo 2W 05,075,1,15,2 +50
LR120TWSoooo 2W 6,65,7 +75
LR120TESooon 2W 4,5,10 +100
LR120TKSoooo 2W 25,3 +150
-55°C ~ +170°C
LR12o0TDRoooo 3W 0.5,0.75,1,1.5,2 +50
LR120TWRoooo 3W 6,6.5 7 75
LR120TEROooD 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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I Environmental Characteristics

e2>Viking

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% ZOJ_rZ‘: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% -55°C ~ 150°C, 100 cycles

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

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

BPackaging

Embossed Plastic Tape Specifications

X
N E v
A
Flw
. v
\
. AN \ 2
FEE N | L]
T "4 Resistor P, P b P, | Direction of unreeling
LEmbossed Tape
Unit: mm
Type Re(sﬁg')‘ce A B w E F Po P, P, oD, oD, T Q‘('Ezt)'ty
LR12 0.50-0.75]3.40+0.1(6.75+0.1112.0+£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 3.404£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 1mm 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

lConstruction
“*\
— L
/i\j\ ) T
= >
.,_/’ ~
B
® ®
.Featu res @ |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 5
Size Weight
Type (Inch) L w T D (9)
(1000pcs)
LRPO5 0805 2.05+0.10 [ 1.25+£0.10 | 0.40+0.15 | 0.55+0.15 4.5
LRP06 1206 3.15£0.10 | 1.45+0.10 | 0.55+0.10 | 0.55+0.15 10.5
. . LRP10 2010 5.00£0.10 | 2.40+0.15 | 0.60+0.10 | 0.80+0.20 40
B Applications 5515
NB (for Power Management) 2-200mQ 6.40+0.25 | 3.20+0.25 | 0.70+0.20 | 0.90+0.30 52.6
—MB (for Power Management) IRP12 | 2912 1640+0.25(3.20£0.25 | 0.700.20 [ 1.45:0.30 | 526
—SWPS (DC-DC Converter, Charger, Adaptor) 2'512
. 6.40+0.25 | 3.20+0.25 | 0.70+0.20 | 1.85+0.30 52.6
— Monitor (for Power Management) 1mQ
[l Derating Curve
100 100
9% | : 90 H
80 | i 20 i
e | 5 10
ol | S
T 50 | ! T oso p!
S 40 | ! 5 40 L
1 z !
5 30 r ! G
20 | | 20
10 i 10 |
H 1 I N (N N N (N N N (N N N (N (Y (N N (N ) N A |
0-60 -50 -40 30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 18¢ 030 40 - -I0 -0 0 0 20030 40 30 B0 TOOE0 50100 110 120 130 1400150 180 170 150

Ambient Temperature(C)

lPart Numbering

Terminal Temperature(t”')

|_LRP | [ 12 | N . D | s | R015
| | I I 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
12: 2512 E: +100 Q: 3/4W
K: £150
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Power Rated n i
ltem Rating Terminal Operating Resistance Range (mQ) TCR
Type Temp. Range .. 5 5 (PPM/°C)
at 70°C | Temperature +0.5% *1% *5%
2,5 175
0.75W
LRPO5 (0805) 110°C -55 ~ +170°C (10, 15, 20 +50
1w 2,5 +75
8,10, 12, 15, 20, 25, 30, 33, 40 +50
LRPO06 (1206) 1w 110°C -55 ~ +170°C +75
3,4,5,7,8,10, 12, 15, 20, 25, 30, 33, 40 +‘100
1w 4,5, 10, 15, 20, 30, 50, 68, 75, 100
LRP10 (2010) 110°C -55 ~ +170°C 75
2W 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)

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

I Environmental 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 +1.0% 5*rated power for 5 seconds
Insulation Resistance >10G 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)=y" (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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Packaging

Reel Specifications & Packaging Quantity

- 7 - - Unit: mm
Resistance Packaging Tape Reel
14522 (mQ) Quantity Width | Diameter | @A ©8B ®c w T
LRP05 2~20 Paper 5K 8mm 7 inch 178.5¢£1.5 60+1/-0 13.0£0.2 9.0£0.5 12.5+0.5
LRP06 3~40 Paper 5K 8mm 7 inch 178.5¢1.5 60+1/-0 13.0+0.2 9.0+0.5 12.5+0.5
LRP10 4~100 Embossed | 4K 12mm 7 inch 178.5+1.5 60+1/-0 13.0£0.5 13.0£0.5 15.5+0.5
LRP12 1~200 Embossed | 4K 12mm 7 inch 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
AN — / » N
\ — / A I A P N A E
\\ v N o 4_3‘ AN N N NI NP
< g \ H 1 A1 \ \ T F
. hpniinalinalinsNmis®
|
YymeApRpRpRgRnjnayte
///7‘ h .
//Pap-ngape "4 Resistor P4 P> Po | Direction of unreeling
Unit: mm
Type A B w E F Py 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 ¢ Dq
\ 1 » #
) \/‘ LA 4)
[ / <> |
N
. ji’io Bl e
e L ‘ ‘JV |
L . ‘ wD11.5+0.25,-0
/ T»\ A Resistor <« P1 ,P3 Po  Direction of unreeling
/ Embossed Tape -
Unit: mm
Type A B w E F Po P4 P, ®D, 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
BRecommend Land Pattern Unit: mm
y ______ // A Type A B c
/ C LRPO5 0.65 1.10 1.40
% ______ // LRPO6 150 140 1.70
\ 4
= LRP10 3.60 1.40 2.50
LRP12
B A (2~200mQ) 4.00 2.00 3.50
LRP12
< >le > (1~1.5mQ) 2.30 2.65 3.50
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Ultra-Low Chip Resistor Jumper—LRJ Series

Construction
LRJ0O6 / LRJ10/ LRJ12
&
@ |Alloy Plate @ |Internal Electrode
- @ |Overcoat ® |Barrier Layer
® |Marking ® |[Solder Plating
lFeatures
— Ultra-Low resistance values Max. 0.5 mQ ~/v7/ \\
—High current application LRJ02/LRJO3/LRJOS
—Pb Free i
@ |Alumina Substrate @ |Overcoat
@ |External Electrode No Marking
. . ® i
.Appllcatlons Resistor Layer
—NB
— Mobil Device
—Server
— Electrical tools
—Power Management
lDimensions Unit: mm
. Weight
Type (Isn':ﬁ) L w T D @)
(1000pcs)
LRJO2 0402 1.00+£0.05 | 0.50+0.05 | 0.25+0.10 | 0.30+0.10 0.69
LRJO3 0603 1.50+0.15 | 0.80+0.15 | 0.42+0.10 | 0.40+0.10 1.90
LRJO5 0805 1.95+0.15 | 1.20+0.15 | 0.58+0.10 | 0.55+0.10 5.49
LRJO6 1206 3.10+£0.20 | 1.45+0.20 | 0.45+0.20 | 0.55+0.20 9.62
LRJ10 2010 4.85+0.20 | 2.50+0.20 | 0.45+0.20 | 0.75+0.20 31.50
LRJ12 2512 6.20+0.20 | 3.20+0.20 | 0.60+0.20 | 0.90+0.20 55.80

B Derating Curve

100
90
80
70
60 |
50
40 |
30
20
10 |

0

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)
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lPart Numbering
Ry | [ 10 ] [ - ]

[ B

| RORO
I

Product Dimensions Resistance

Type (LxW) Tolerance

Packaging TCR
Code (PPM/C)

Power Resistance
Rating

02: 0402
03: 0603
05: 0805
06: 1206
10: 2010
12: 2512

-: No Specified

T: Taping Reel -: No Specified

: Standard RORO: Jumper

BStandard Electrical Specifications

= 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. 224
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)

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

B Environmental Characteristics

Item

Requirement

Test Method

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

o 05m0 R St ooz o2
Endurance Max. 0.5 mQ Zc())ﬁ%";dR;tsegrcs;t{‘r(r)angor 1000 hrs with 1.5 hrs
Damp Heat with Load Max. 0.5 mQ jv?tiz;)% h%?%s’:k ;’Ebgaﬁfﬁ%up"p?nt 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=y (P*R).

B 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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Packaging
Reel Specifications & Packaging Quantity
Unit: mm
Packaging Tape Reel r
fES Quantity Width | Diameter o4 L ®C kY v
LRJO2 Paper 10K| 8mm 7 inch 178+1.0 | 60.0+1.0 | 13.5¢0.7 | 9.5£1.0 |11.5+£1.0 i
LRJO3 Paper 5K 8mm 7inch 178+1.0 | 60.0+1.0 | 13.520.7 | 9.5£1.0 |11.5+£1.0
LRJO5 Paper 5K 8mm 7inch 178+1.0 | 60.0+1.0 | 13.5¢0.7 | 9.5£1.0 |11.5+£1.0
LRJO6 Paper 5K 8mm 7 inch [178.5+1.5| 60+1/-0 | 13.0+0.2 | 9.0+0.5 [12.5+0.5
LRJ10 | Embossed | 4K | 12mm 7 inch |[178.5+1.5| 60+1/-0 | 13.0£0.5 | 13.0£0.5 [15.5+ 0.5
LRJ12 | Embossed | 4K | 12mm 7 inch |[178.5+1.5| 60.0£1.0 | 13.0+0.5 | 13.0£1.0 [15.5+£ 0.5
Paper Tape Specifications
Bottom Tape Top Tape
N /4 Do
\ C '3 A A
o Ay e By
NEE BT T e e e
|
I% an | v
/
/H
/T ; P P P irecti i
/ Paper Tape Resistor 1 2 o Direction ofunreelmg)
Unit: mm
Type A B w E F Po P4 P, ®D, T
LRJ02 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
”ﬂTaDe ﬁ ¢ Do
( /o« ¥ TR
/ \ /T v‘T\ N L *\ ™ d by \ E Y
/?J/; [ANE P T . VRN » N ‘ 7 A
W
ﬁ'
v
i TL\ ¢ D11.5+0.25.-0
<»‘ Resistor P, P3, Po , Direction of unreeling R
/ Embossed Tape Unit: mm
Type A B w E F Po P1 Pz QDo 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
HRecommend Land Pattern Unit: mm
______ ?’t 4 Type A B (o3
/ c LRJ02 0.50 0.65 0.50
LRJO3 0.50 1.00 0.90
i % v
LRJO5 0.80 1.30 1.30
LRJO6 2.00 0.90 1.60
B | A 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

lConstruction

@ |Ceramic Substrate |@ |Primary Overcoat @ |Edge Electrode
[lFeatures . .
@/|Alloy Plate ®|Cu Plating Barrier Layer
—High power rating up to 2 Watts ® [Top Electrod ols dary O « ®Ex | 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 .Deratlng Curve
—Halgen free requirement
-55C 70C )
o 100 ; X 17}0 C
. . g I | \ I
B Applications 3 75— N |
| |
— Switching Power Supply, Over Current Protection % 50 ! ! \ !
—Voltage Regulation Module(VRM) T | | \\ |
c | | |
—DC-DC Converter, Charger g o5 | : . }
—Portable Devices etc b 1 } N
1 1
-75 -50 -25 0 25 50 75 100 125 150 175
Ambient temperature(C)
lDimensions
Figuret Figure2 Figure3
Unit: mm
Size Resistance
Type (Inch) (mQ) L W t a b
MF02 0402 10 1.00+0.10 0.50+0.10 0.40+0.10 =0.35 0.30+0.15
MF03 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+0.15 0.70+0.15 0.40+0.25 0402030
3-4 0.90+0.30
MF06 1206 =5 3.20+0.20 1.60+0.20 0.75+0.15 0.50+0.30 0.5020.30
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 13020 30
>5 0.80+0.30
2 2.30+0.30
3 1.90+0.30
4 1.7040.30
MF12 2512 56 6.40+0.20 3.20£0.20 0.75+0.20 0.90+0.30 12020 30
7 1.10+0.30
>7 0.90+0.30

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

BMFO02 chip resistor is without marking.
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lPart Numbering

» RoHS

' COMPLIANT

I1SO
13485

e2oViking

| L | 06 | ] | | : . J | R005
Product Dimensions| | Resistance Packaging TCR Power Resistance
Type (LxW) Tolerance Code (PPM/C) Rating
02: 0402 F: 1% T: Taping Reel | | D: 50 P: 1/5W R005: 0.005Q
03: 0603 G: ¥2% E: £100 V: 1/4W R010: 0.01Q
05: 0805 J: £5% F: +200 O: 1/3W R100: 0.1Q
06: 1206 uU: 1/2W
10: 2010 Q: 3/4W
12: 2512 T 1W
S: 2W
B Standard Electrical Specifications
Ll ::::r Operating Limiting Max. Resistance Range(mQ) TCR
Type at 700% Temp. Range | Element Current |Overload Current +1% +29, | +5% (PPM/°C)
MF02 1/5W -55 ~ +170°C 4.5A 10A 10 +100
MFO3 1/2wW 55 ~+170°C 12.9A 28.9A °-9 £200
i ' ‘ 10 - 30 +100
3/4W 15.8A 35.4A 3-10 +100
MF -55 ~ +170°
05 A 95~ +170°C 12.9A 28.9A 3-50 +50
MFO06 112W, 1W 55 ~+170°C 18.3A 40.8A 3-9 +100
’ i ' ‘ 5-68 +50
2 +200
MF10 1w -55 ~ +170°C 22.4A 50A 3-9 +100
10 - 100 +50
1w 3.2A 71A 101 - 200 +50
MF12 55 ~ +170°C 2 £200
2w i 31.6A 63.3A 3-9 +100
10 - 100 +50
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

No mechanical damage
AR=%1%

Endurance at upper
Category Temperature

Damp Heat Steady State

Rapid Change of Temperature

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
9 No mechanical damage

270+5°C for 10+1 seconds

Substrate Bending Test AR=+1% 2010, 2512 sizes:2mm Other sizes:3mm
9 Duration: 605 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

No mechanical damage

Component Solvent Resistance AR=+1%

Iso-propyl alcohol (IPA), 231+5°C, 10hrs

lReference Standards: IEC 60115-1

.Stora e Temperature: 5~30°C; Humidity 30~70%RH
g p y
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BPackaging

Packing Quantity & Reel Specifications Unit :mm
Emboss
Type OA 2B agc w T TaP:p(?E%) Plastic L
P Tape (EA) ] ]
MF02 |[178.0+2.0| 58.0+2.0 | 13.0+0.5 | 9.5¢1.0 | 12.5+1.5 10,000 - 1M 2B
MFO03 |[178.0+2.0| 58.0+2.0 | 13.0+0.5 | 9.5¢1.0 | 12.5+1.5 5,000 - I
MFO05 |[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 -
MF10 |[178.0+2.0| 57.0+2.0 | 13.0+£0.5 | 13.0+0.5 | 15.5+1.5 - 4,000 W H
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
T
DO PO “ﬂ*
e 5=
N . =T \\'\\\LL
P Pl
Unit: mm
Type A B w F E P PO P1 ?D0 T
MFO02 | 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
MFO06 | 3.50+0.20 | 1.90+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
Emboss Plastic Tape Specifications
/’Top Tape ) ¢ Do
1/ ¢ ¥ A
A (’{\‘ ‘/\D A w\’\ [J'w’ { ‘\J 1,’ ~N (,‘\\" E *
A
N A T R
‘0 . o Bl e . . . ) Y
N L L LILTTE BN
l %— AN \ ¢ D11.4Min.
: P, P, Pq Direction of unreeling
4 Resistor
/ Embossed Tape
Unit: mm
Type A B w E F Po P4 P, @Dy T
MF10 | 2.82+0.15 | 5.50+0.15 | 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 | 0.84+0.10
MF12 | 3.45+0.15 | 6.784+0.15 | 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 | 0.81+0.10
IRecommend Land Pattern Unit: mm
Type Resistance A B C
3 MF02 10mQ 0.35 1.45 0.6
A MF03 5mQ - 30mQ 0.6 2.8 1.0
3mQ - 4mQ 0.5
B MFO05 5m0 - 50mQ 08 3.2 1.4
3mQ - 4mQ 0.8
MF06 50 - 68mQ 18 4.4 1.8
2mQ 1.0
MF10 3mQ - 9ImQ 1.6 6.3 29
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

e2>Viking

lConstruction

@

@ |Ni/ Sn Plating @ |Alloy Body
.Features @ |Pure Copper Terminal ® [Marking
—E-beam welded metal strip resistors, pure copper ® |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
L WMR | |1|2| \IF\ \IT\ \IID\I?I \R0|05\ IiTI
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: 9W
27: 4527 12: £175
M Derating Curve
~ -55C 70C 125 T we
125 .
1
100 ' - 100
£ £ |
o 75 75
g " \ g
o H - |
%‘ 50 \ N\ & 50 ;
> i N\ 3 |
(v 25 i a5 |
B — \ g
0 1 0 |
-75 -50 -25 0 25 50 75 100 12 150 170 -75 =30 -25 0 50 75 100 150 175
Ambient Temperature(°C) Ambient Temperature (°C)
WMRO06 WMR10~WMR27
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HDimensions

| -

A

L
i f
L

™
.“1. H

|

T

WMRO06

B,

|

ﬁi
£l
.
ri
8
!

b

I
W

1
=

N
}

0M50 — R0O01 R002 — R200
WMR10
1
| l A-l L .A:

:
o]

. \ l I N
<R001 =R001
WMR12 WMR25 WMR28 WMR27
Unit: mm
Type (?:::i) Res(';tg’)‘ce L w T A t
1 3.20+0.20 1.65+0.20 0.80+0.15 0.70+0.20 -
WMRO6 1206 2-25 3.20+0.20 1.6510.20 0.80£0.15 0.60+0.20 -
05-1 5.10£0.20 2.50+0.20 0.80+£0.15 1.70+0.20 0.60+£0.10
WMR10 2010
2 -200 5.10£0.20 2.50+0.20 0.80+£0.15 0.55+0.20 0.60+£0.10
0.5—1 6.40+0.20 3.20+0.20 0.80+0.15 2.30+0.20 -
WMR12 2512 1-4 6.40+0.20 3.20+£0.20 0.80£0.15 1.50+0.20 -
5-50 6.40+0.20 3.20+0.20 0.80+0.15 0.85+0.20 -
0.2, 0.25 6.80+0.20 6.50+0.20 1.20+0.10 1.70+0.15 -
WMR25 2725 05,1,2 25 6.80£0.20 6.50+0.20 1.20£0.10 1.200.15 -
3 6.80+0.20 6.50+0.20 1.20+0.10 1.00£0.15 -
WMR28 2728 3-50 7.20+0.20 6.80+0.20 1.00+0.10 1.10+0.15 -
WMR27 4527 1-100 11.6+0.50 6.60+0.50 2.00+0.20 1.60+0.50 1.60+0.10
B Standard Electrical Specifications
Item T - °pe'§ia':‘9 Temp. Material Resistance Range(mQ) TCR;
Type ge +0.5% % | 5% (PPM/°C)
) - 1 +150
Manganin
WMRO6 (12086) 2w -55 ~ +170°C - 2-8 +100
Kamar - 9-25 +75
FeCrAl - 9-25 +50
. - 0.5-1 +175
Manganin
WMR10 (2010) 2W -55 ~+175°C - 2-7 +100
Kamar - 8 -200 75
) 0.5-1 +150
Manganin
1-2 +100
WMR12 (2512) 3W -55 ~ +175°C FeCrAl 3-4 +50
5-50 +25
Kamar 5-50 +50
WMR25 (2725) AW 55 ~ +175°C Manganin - 0.2,0.25.0.5 +200
FeCrAl - 1,2,25,3 +25
WMR28 (2728) 5W -55 ~+175°C FeCrAl 3-50 +50
Manganin - 1-5 175
WMR27 (4527) 9w -55 ~+175°C Kamar - 6 +75
Kamar - 7-100 +50

104




ROHS ()% )i
conpLiant  \ W) & /)

[E)
quiy)] e omves
e

I Environmental Characteristics

e2>Viking

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, 10 hrs

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

BReference Standards: IEC 60115-1, UL-94; MIL-STD-202
BStorage Temperature: 15~28°C; Humidity < 80%RH

IRecommend Land Pattern

Type Resistance a b ©
b ¢ b y (mQ) (mm) (mm) (mm)
- WMRO06 1-25 1.78 1.27 14
0.5-1 3.0 2.4 14
WMR10
2-200 3.0 1.6 3.0
0.5—1 3.7 3.0 1.3
WMR12 1-4 3.7 2.3 2.8
5_50 3.7 1.9 3.6
0.2-0.25 6.86 3.18 1.32
WMR25
05-3 6.86 2.28 3.12
WMR28 3-50 7.82 2.75 3.51
WMR27 1-100 8.7 3.4 8.0
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BMPackaging

Reel Specifications & Packaging Quantity

Nl 1
Unit: mm
Packaging n .
Type Quantity Tape Width | Reel Diameter DA oB »C w
WMRO06 |Embossed| 5K 8mm 7 inch 178.0+2.0 60.0+1.0 13.5£0.5 8.310.5
WMR10 |Embossed| 4K 12mm 7 inch 178.0£2.0 60.0£1.0 13.5+£0.5 12.3+0.5
WMR12 |Embossed| 4K 12mm 7 inch 178.0£2.0 60.0+1.0 13.5+£0.5 12.3+0.5
WMR25 |Embossed| 1K 12mm 7 inch 178.0+2.0 60.0+1.0 13.5£0.5 12.04£0.3
WMR28 |Embossed| 1K 12mm 7 inch 178.0+2.0 60.0+1.0 13.5£0.5 12.04£0.3
WMR27 |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
e JPr, PE L Pl 1
¥ ||
p &b |d & b=t
| L‘_“ -
AT M 11 M [ y =
i n i H
.."-Ar_
Unit: mm
Type A B w E F PO P1 P2 ®DO0 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
&
Top Tape
&3
*\% 4 ﬁé DAY @ ﬂ} ﬂ} ﬂ}
1 17 M D}JFT 17 o=
Resistor }'u Lu “‘J LJ Lu Lu Lu
_-T Pl P2 PO direction of urreeling
Emboss Tape
Unit: mm
Type A B w E F PO P1 P2 ®Do 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

lConstruction

3

@ |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,

Supports low resistance , High temperature resistant
resin molded encapsulation, strong weather resistance

M Derating Curve

—Low thermal EMF(<1 pV/°C) 15 -55C 70C

— Ultra-low parasitic inductance , fast response, can be I
used for high frequency AC current detection - 100
—AEC-Q200 Compliance £
—RoHS compliant E b

£ 50 :

g

E 23 i

0 !

=75 -50 -25 0 25 50 75 100 125 150 175

Ambient Temperatura (*C)

lPart Numbering

IWI|VIB| |1|2| \IF\ \IT\ \IID\IISI \R0|50\ |K||
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 K: Kamar
27: 4527 J: 5% H: 4w R050: 0.05Q
I: 6W R100: 0.1Q
lDimensions ! }L - -
m e o — —
L N L s i
A, A T S— Y ,
| ‘ > R300
Lo
= [ T
:I: '
= i — I
RO02-RO50 +
R051-R300
2512 4527 Unit: mm
Size Resistance
Type (Inch) (mQ) L w A t T
WMB12 2512 50 — 300 6.40+0.20 3.20+0.20 0.95+0.20 0.60+0.20 0.80+0.15
WMB27 4507 2-50 11.50+0.20 7.20+0.20 3.50+0.20 - 1.00+0.15
0.5 — 300 11.50+0.20 7.20+0.20 1.50+0.20 1.00+0.15 1.50+0.15
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BStandard Electrical Specifications

Item . 5
: Operating Temp. . Resistance Range(mQ) TCR
Power Rating Material o
Type Range 1% | 5% (PPM/°C)
WMB12 (2512) 2W Kamar 50 - 300 50
6W -55 ~ ° K 2-50 +50
WMB27 (4527) 55 ~ +175°C amar
4w Kamar 51-300 +50
B Environmental 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

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

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, 10 hrs

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 one hour, rated voltage load for
45 min, no load for 15 min

Temperature cycling

No visible damage, AR1.0% maximum

-55°C @ 30 min ~ room temperature @ <5 min ~
+125°C @ 30 min, 500 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

lReference Standards: IEC 60115-1, UL-94; MIL-STD-202
Storage Temperature: 15~28°C; Humidity < 80%RH
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B Packaging

Reel Specifications & Packaging Quantity

Packaging . . DA »B (0103 w
Type Quantity Tape Width | Reel Diameter (mm) (mm) (mm) (mm)
WMB12 |Embossed| 4K 12mm 7 inch 178.0£2.0 60.0£1.0 13.5£0.5 12.3+0.5
WMB27 .
(R002-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 13.520.5 25.0£0.5
Embossed Plastic Tape Specifications
s/
Top Tape
i H} D}DW m = =
Resistor iw Lu Lu Lu LM
+IL7 ‘ Pl Jpz PO direction of wwreeling
f/@lgoss Tape ‘ -
Tvoe A B w E F PO P1 P2 ®Do T
yp (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
WMB12 3.50 6.80 12.00 1.75 5.5 4.00 4.00 2.00 1.50 1.20
WMB27
(R002-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
lRecommend Land Pattern
_b__c__b_
a b c
Type
(mm) (mm) (mm)
WMB12 3.70 1.90 3.60
WMB27
(R002-R050) 8.70 5.00 3.51
WMB27
(RO51-R300) 8.70 3.00 7.50
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For Terminal Molding E-Beam Welded Metal Strip Resistor—WMK Series

lConstruction
e
. o
|
“ /
o
@ |Ni/ Sn Plating @
@© |Electron Beam Welding |®
Structure
MFeatures © |Alloy Body
—E-beam welded metal strip resistors, 4-terminal
structure, pure copper Electrodes 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 , fast response, can be
used for high frequency AC current detection
—AEC-Q200 Compliance
—RoHS compliant
BlPart Numbering
|WMK||1|2|\|F\ \IT\\IE\IIRI\RCIOHIKII
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% W: £75 R001: 0.001Q K: Kamar
J: 5% E: £100 R010: 0.01Q F: FeCrAl
K: 150
M Derating Curve
-55°C 70°C
125 .
|
— 100 '
£
E 75
£ 50
g P
o L
-75 -0 -25 0 2 50 75 100 125 150 175
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2512 3637 Unit: mm
Type (Isr::ﬁ) Res(';t;')“:e Material L w T A B c
05 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
WMKA2 9512 1-4 FegrAl 6.40£0.20 | 3.20£0.20 | 0.80+0.15 | 0.76£0.25 | 0.51£0.25 | 1.50+0.20
5-50 fé?n"aAr' 6.40:0.20 | 3.2040.20 | 0.80£0.15 | 0.76+0.25 | 0.51:0.25 | 0.85£0.20
0.2 Manganin | 9.40+0.25 | 9.10+0.25 | 1.00+0.15 | 3.50+0.25 | 1.60+0.25 | 0.82+0.25
WMK37 , 0.3 Manganin | 9.40+0.25 | 9.10+0.25 | 1.00+0.15 | 3.20+0.25 | 1.60+0.25 | 0.82+0.25
3 363 1 Manganin | 9.40+0.25 | 9.10+0.25 | 1.00+0.15 | 2.40+0.25 | 1.60+0.25 | 0.82+0.25
2_30 Kamar | 9.40£0.25 | 9.10+0.25 | 1.00+0.15 | 2.40+0.25 | 1.60+0.25 | 0.82+0.25
B Standard Electrical Specifications
Item i Resistance Range(mQ
Power Rating Oper;tmg Vs Material ge(ma) P;I(\:II?’C
Type ange +0.5% 1% | 5% ( )
Manganin 0.5 +150
Manganin
WMK12 (2512) 3w -55 ~ +175°C Fegw 1-4 100
FeCrAl 550 o5
Kamar
Manganin 0.2,0.3,1 75
WMK37 (3637) 3w 55 ~ +175°C
Kamar 2-30 +25
B Environmental 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

No visible damage, weldable area 95%

Solderability 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

No ignition of the tissue paper or scorching

Flammability 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, 10 hrs

High temperature storage No visible damage, AR+1.0% maximum

1000 hrs @ 125°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 ~
+125°C @ 30 min, 500 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

BReference Standards: IEC 60115-1, UL-94; MIL-STD-202
BStorage Temperature: 15~28°C; Humidity < 80%RH
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B Packaging
Reel Specifications & Packaging Quantity

WMK12 |[Embossed| 4K | 12mm | 7 inch |[178.0+2.0| 60.0£1.0 | 13.5+0.5 | 12.3+0.5

WMK37 |[Embossed| 4K | 16mm | 13 inch [330.0+2.0| 60.0£1.0 | 13.5+0.5 | 16.3+£0.5

Embossed Plastic Tape Specifications

Top Tape D0
4 © 4 o5
© D @
J Fad .
7 . « 1™

\Resistor \@®D1 1.4Min

P1 PO direction of unreeling

Emboss Tape

WMK12 3.50 6.80 12.00 1.75 55 4.00 4.00 2.00 1.50 1.20

WMK37 9.50 9.80 16.00 1.75 7.50 12.00 12.00 6.00 1.50 1.20

IRecommend Land Pattern

H
[?T | -
- Mlw AP

-H;‘ 0.34
3. 34 | -
C

2512 3637
05-4 3.30 0.93 1.66 - -
WMK12
5-50 2.29 0.93 3.68 - -
0.2-0.3 9.90 4.20 1.80 1.80 0.60
WMK37
1-30 9.90 3.20 4.00 1.80 0.60
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Molding E-Beam Welded Metal Strip Resistor—WMP Series

lConstruction

[lFeatures
—E-beam welded metal strip resistors, pure copper @ |Ni/Sn Plating ® |Marking
Electrodes are the ideal solution for current sensing @© |Electron Beam Welding |® |Overcoat
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 .Derating Curve
—Low thermal EMF(<1 pV/°C)
— Ultra-low parasitic inductance , fast response, can be 135 2 e
used for high frequency AC current detection |
|
—AEC-Q200 Compliance - 100
—RoHS compliant E .
£ 50
é 25 %
0 1
-75 -50 =25 0 25 50 75 100 125 150 175
. Ambient Temperatura (°C)
lPart Numbering
\WIIVIPI |1|2| \lF\ \IT\ \?\I?I\RCIO?»\ |F||
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 D: 5W R001: 0.001Q K: Kamar
27: 4527 J: #5% W: 75 E: 7W R010: 0.01Q F: FeCrAl
E: £100 12: 12W
K: 150
lDimensions
L
A A =
T i S '
H [ 5
 e—
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 -
1-2 Manganin 6.40+0.20 3.20+0.20 0.80+0.15 1.50+0.20 -
WMP12 2512 3-4 FeCrAl 6.40+0.20 3.20£0.20 0.80£0.15 1.50+0.20 -
550 FECTA | 6405020 | 3205020 | 0.80£0.15 | 085:0.20 -
amar
1-3 Manganin 7.10+0.20 4.3040.20 1.00£0.15 1.20+0.20 -
WMP17 2817
4-100 Kamar 7.10+0.20 4.3040.20 1.00£0.15 1.20+0.20 -
1-86 Manganin 11.60+0.50 6.60+0.50 2.00£0.20 1.60+0.50 1.60£0.10
WMP27 4527
7 —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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B Standard Electrical Specifications

Item E Oper;t;r;g Temp. Vaterial Resistance Range(mQ) TCR;
Type ge +0.5% % | 5% (PPM/°C)
Manganin 0.5 +150
Manganin 1-2 +100
WMP12 (2512) 3W -55 ~ +175°C FeCrAl 3-4 150
FeCrAl 5-50 +25
Kamar 5-50 +50
4w Kamar - 51-100 +50
WMP17 (2817) W -65 ~ +175°C Manganin - 1-3 175
Kamar - 4-50 +50
. Manganin - 1-6 175
WMP27 (4527) 12W -55 ~ +175°C Kamar - 7100 150
B Environmental 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+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, 10 hrs

High temperature storage

No visible damage, AR+1.0% maximum

1000 hrs @ 125°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+1.0% maximum

-55°C @ 30 min ~ room temperature @ <5 min ~ +125°C @
30 min, 500 cycles

Load life

No visible damage, AR+1.0% maximum

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

BReference Standards: IEC 60115-1, UL-94; MIL-STD-202
BStorage Temperature: 15~28°C; Humidity < 80%RH
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B Packaging
Reel Specifications & Packaging Quantity

.

O
o

Unit: mm
WMP12 |Embossed| 4K 12mm 7 inch 178.0+2.0 60.0+1.0 13.54£0.5 12.320.5
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
i
! s Fa® + & © &
% f <3
9 . « 17
4\\ t
T__ Resistor \ oDl 1. 4Min
Bilioas Tape P1 2/ PO direction of unreeling
Unit: mm
WMP12 3.5 6.8 12 1.75 5.5 4 4 2 1.5 1.2
WMP17 4.7 7.25 12 1.75 5.5 4 8 2 1.5 1.5
WMP27 7.4 11.8 24 1.75 1.5 4 12 2 1.5 23
IRecommend Land Pattern
Unit: mm
_b__c__b |
0.5 3.7 3.0 1.3
%% %ﬂ © WMP12 1-4 3.7 23 2.8
5-50 3.7 1.9 3.6
WMP17 1-50 52 2.75 3.5
WMP27 1-100 8.7 3.4 8.0
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High Voltage Thick Film Chip Resistor—HVR Series

lConstruction

©O e

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

@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
.Features ® | Top Electrode ® |External Electrode ®|Secondary Overcoat
—Highly reliable multilayer electrode

construction IDimensions unit: mm

—Higher component and equipment reliability Weight
—Excellent performance at high voltage Type Is'zﬁ L w T D1 D2 ()
— Reduced size of final equipment (Inch) (1000pcs)

—IEC 62368-1 & IEC 60950-1 Safety Certificate | {yvRo2 | 0402 |1.000.05|0.500.05|0.35+0.05|0.20+£0.10|0.20+0.10| 0.620
issued by UL Demko

HVRO3 | 0603 |1.60+0.10]0.80+0.10(0.45+0.10(0.30+£0.20|0.30+0.20| 2.042

.Applications HVRO5 | 0805 |2.00+0.10|1.25+0.10(0.50+0.10|0.35+0.20(0.40+0.20| 4.368

—Inverter HVRO6 | 1206 |3.10+0.10|1.55+0.10(0.55+0.10(0.50+0.25|0.50+0.20| 8.947
— Outdoor Equipments
— Converter HVROA | 2010 [5.00+0.10(2.50+0.15|0.55+0.10|0.60+0.25|0.50+0.20 | 24.241

—High Pulse Equipment
HVR12 | 2512 |6.35+0.10(3.10+0.15|0.55+0.100.60+0.25|0.50+0.20 | 39.448

lPart Numbering

CHR | [ 03 ] [
l 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% 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: 12W
12: 2512 T 1W

M Derating Curve
00
a0 b
80 k-
JO b
g0
50 F
a0 F
30 F
20
10 F
a

Fower ratiof%)

=G0 -S0 -40 -3 -0 -0 0 10 0 3 40 30 &0 TO 20 SO 100 110 120 130 140 130 180

Armbient TermperatureiZh
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BStandard Electrical Specifications

e2oViking

o
Type at 70°C Voltage Voltage +1% (E24 ~ E96) +5% (E24)
39KQ - 1MQ +100
HVRO02 (0402) 1/16W 100V 200V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
56KQ - 1TMQ +100
HVRO3 (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
05 ISHe 100KQ - 1MQ £100
HVRO6 (1206) 1/4W 500V 1000V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
51KQ - 1MQ +100
HVROA (2010) 12W 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.10.2 (2.5KV impulse test) 10M~100M 10M~100M 100K~100M
G.10.3.2 (10KV surge) 10M~100M 470K~100M 51K~100M 30K~100M
G.10.3.3 (5KV impulse) 100K~100M
B Environmental 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%+0.05Q) 1(2.0%+0.050) 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)

+(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
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Item

Requirement

1%

5%

Test Method

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)=y/ (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 Unit: mm
n . Tape Reel
Type Packaging Quantity Width D] e DA ®B »C w T

10K 8mm 7 inch 178.5+1.5 6010 13.020.2 9.0+0.5 12.5+0.5

HVRO02 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 13.50.5

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 | 12.5:0.5 | 16.5:0.5
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SiRcHs (PEEEE) DViking

BPackaging_

Paper Tape Specifications

Bottom Tape Top Tape

\ ya ¢ Do
\ _— \\ ‘ T an 7\:‘ T e I\‘ ] E
/ ,1\ J ’( )‘ 1 Y W N
4 g F
& W
% -
}
M \ - ,
Pap-gr Tape\ Resistor P4 N Pz Po Direction of unreeling R
Unit: mm
Type A B w E F Po P4 P ®D, T

HVRO02 | 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

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

HVRO6 | 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
A
o W W LS
WS N’
. F w
¢ * - 4 v
k\
‘ \\\
a— \\ - ! o < v
o ¢ D41.5+0.25,-0
ol \ Resistor P+ Pz, Po  Direction of unreeling
Embossed Tape i
Unit: mm
Type A B w E F Po P4 P, ®D, 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 (o3

i . 7 ) HVRO2 050 045 060
/ / c HVRO03 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

lConstruction

)
@
_—®
®
|4+ O®Q O @
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ©® |External Electrode © |Secondary Overcoat
[lFeatures
— Green Resistor without RoHS exemptions
— Highly reliable multilayer electrode construction HlDimensions Unit: mm
— Compatible with all soldering process . Weight
Type (|n|cz::) L w T D1 D2 (@)
(1000pcs)
.Applications CRGO01 | 0201 [0.60+0.03(0.30+0.03{0.23+0.03{0.15+0.05(0.15+0.05| 0.15
— Telecommunication Equipments CRG02 | 0402 |[1.00+£0.05(0.50+0.05|0.35+0.05|0.20+0.100.20+0.10 0.6
—Radio and Tape Recorders, TV Tuners CRGO03 | 0603 [1.60+0.10|0.80+0.10(0.45+0.10|0.304+0.20(0.30+0.20 2

— Digital Cameras, Watches, Pocket Calculators

— Computers, Instruments
— Medical Equipment CRGO06 | 1206 ([3.10+0.10(1.55+0.10(0.55+0.10(0.50+0.25(0.50+0.20 8.9

CRG10| 1210 [3.10£0.10(2.60£0.15|0.55+0.10|0.50+0.25]0.50+0.20 16

CRGO05 | 0805 (2.00+£0.10(1.25+0.10|0.50+0.10|0.35+0.200.40+0.20 4.3

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

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% 6: 7" Reel 10Kpcs - --3K3: 3.3KQ
03: 0603 7: 7" Reel 5Kpcs ---10K: 10KQ
05: 0805 - - 100K: 100KQ
06: 1206 “-" to fill up 6 spaces
10: 1210
0A: 2010
12: 2512

B Derating Curve 1

Fower ratiof %)
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Standard Electrical Specifications

e2oViking

Item Power Rating Max Max .
at 70°C Operating Temp. : : Resistance Range TCR
Operating Overload o
Type Jumper Range Voltage Voltage (PPM/°C)
y Rated Current $1%(E24 ~ E96) |  5%(E24)
1/20W 10 - 4.3MQ +200
CRGO01 (0201) -55 ~ +125°C 25V 50V
Jumper: 1A - | 00 (<50mQ) -
1Q-9.76Q +200
1/16W 10Q - 1MQ +100
CRGO02 (0402) -55 ~ +155°C 50V 100V 1.02MQ - 10MQ +200
Jumper: 1A - | 0Q (<50mQ) -
10-9.76Q +200
1/10W 10Q - 1MQ 1
CRGO03 (0603) /10 -55 ~ +155°C 75V 150V 1.020MQ - 10MQ ﬂgg
Jumper: 1A - | 0Q (<50mQ) -
1Q-9.76Q +200
CRGO5 (0805) 18w 55 ~ +155°C 150V 300V ] 012O|\$/-I)Q- ! '1\"0(,3/'0 fggg
Jumper: 2A - [ 0Q (<50mQ) -
1Q-9.76Q +200
1/4W 10Q - 1MQ +1
CRGO06 (1206) / -55 ~ +155°C 200V 400V 1.020MQ - 10MQ 1288
Jumper: 2A - | 0Q (<50mQ) -
1Q-9.76Q +200
1/3W 10Q - 1MQ +100
CRG10 (1210) -55 ~ +155°C 200V 400V 1.02MQ - 10MQ. 200
Jumper: 2.5A - | 0Q (<50mQ) -
1Q-9.76Q +200
3/4W 10Q - 1MQ +100
CRGOA (2010) -55 ~ +155°C 200V 400V 1.02MQ - 10MQ 1200
Jumper: 3.5A - | 00 (<50mQ) -
1Q-9.76Q +200
1w 10Q - 1MQ +100
CRG12 (2512) -55 ~ +155°C 250V 500V 1.02MQ - 10MQ +200
Jumper: 4A - | 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.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental 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
70+2°C, RCWYV for 1000 h ith
Endurance +(1.0%+0.10Q) |+(2.0%+0.10Q) |<100mQ or rewl
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 “OFE”
Dry Heat +(1.0%+0.05Q) [+(1.5%+0.10Q) | <50mQ at +125°C /+155°C for 1000 hrs
. Bending once for 60 seconds
Bending Strength +(1.0%+0.05Q) |+(1.0%+0.05Q) | <50mQ

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

Solderability

95% min. coverage

245+5°C for 3 seconds
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Requirement
Item Test Method
+1% and Below +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 1(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.
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

- - O Unit: mm
. . . Reel
Type Packaging Quantity | Tape Width D] e OA oB »C w T
CRGO1 , i
+ + + +
CRGO2 Paper 10K 8mm 7 inch 178.5+1.5 60 13.0+£0.2 9.0+0.5 12.54£0.5
CRGO03
CRGO5 . 10
CRGO6 Paper 5K 8mm 7 inch 178.5£1.5 60 13.0+£0.2 9.0+£0.5 12.5+0.5
CRG10
gigg’;‘ Embossed | 4K 12mm 7 inch 178.5+1.5 60""° 13.0¢0.5 | 13.0£0.5 | 15.5x0.5
BPackaging
Paper Tape Specifications Bottom Tape Top Tape
< / S/ ¢ Do
N — / ¥ A
NN A A A e N =
\ —C \T Ao ¢ € O—P X
e §» L l R e _ H E
\‘ 1 v
|
N 1, Lt
/N
// N
’/,// p:‘;l_-:rTape\x Resistor Pi P2| Po ,| Direction of unreeling
Unit: mm
Type A B w E F Po P, P, D, 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
CRGO5 | 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
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Embossed Plastic Tape Specifications

Top Tape ¢ Do

R

Tj AN ¢ D11.5+0.25.-0
A Resistor Py |P Po | Direction of unreeling R

>

/Embossed Tape

Unit: mm

Type A B w E F Po P4 P @D, 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

/ ______ ﬁ A Type A B C
/ / CRGO1 0.30 0.25 0.30
/ c CRGO2 0.50 0.45 0.60
% """ %j il CRGO3 0.90 0.60 0.90
CRGO5 1.20 0.70 1.30

CRGO6 2.00 0.90 1.60

) B 1 A - CRG10 2.00 0.90 2.80
- - 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

[lFeatures

— Special construction to prevent sulfuration in a

sulfur containing environment

lConstruction

>
D2

@ |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
. Weight
o e | o | L w T D1 D2 (g)
B Applications (1000pcs)
~ High-end Computer ASG02 | 0402 [1.00%0.05|0.50+0.05|0.35+0.05|0.20+0.10(0.20+0.10|  0.62
—Industrial Equipment ASGO03 | 0603 [1.60+0.10|0.80+0.10|0.45+0.10|0.30£0.20(0.30£0.20| 2.04
—Automatic Equipment Controller ASGO5 | 0805 [2.00:0.10{1.250.10[0.50£0.10{0.350.20|0.40£0.20| 4.36
—Medical Equipment
— High-end Multimedia Electronics ASGO06 | 1206 |3.10+0.10|1.55+0.10|0.55+0.10|0.50+0.25(0.50+0.20 8.9
— 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 | R 1002
| | l
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 uU: 12w 1003: 100KQ
12: 2512 Q: 3/4W 1004: 1MQ
T: 1W
A: 1.5W

W Derating Curve
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BStandard Electrical Specifications

e2oViking

= Power Rating | Operating Temp. | Max. Operating | Max. Overload Resistance Range TCR
Type at 70°C Range Voltage Voltage 10.5% *1% *5% (PPM/°C)
(E24-E96)|(E24~E96)| (E24)
10 -9.76Q +200
1/16W 10Q - 1MQ +100
ASG02 (0402) 50V 100V 1.02MQ - 10MQ +200
Jumper: 1A — |OQ(<50mQ) —
10 -9.76Q +200
1/10W 10Q - 1MQ +100
ASG03 (0603) 75V 150V 1.02MQ - 10MQ +200
Jumper: 1A - | 0a(<50mQ) -
1Q-9.76Q +200
1/8W 10Q - 1MQ +100
ASGO05 (0805) 150V 300V 1.02MQ - 10MQ +200
Jumper: 2A — |OQ(<50mQ) —
1Q-9.76Q +200
1/4W 10Q - 1MQ +100
ASGO6 (1206) -55 ~ +155°C 200V 400V 1.02MC - 10MQ 200
Jumper: 2A — |OQ(<50mQ) —
10 -9.76Q +200
1/3W 10Q - 1MQ +100
ASG10 (1210) 200V 400V 1.02MQ - 10MQ +200
Jumper: 2.5A — [0Q(<50mQ) —
1Q-9.76Q +200
3/4W 10Q - 1MQ +100
ASGOA (2010) 200V 400V 1.02MQ - 10MQ 200
Jumper: 3.5A — |OQ(<50mQ) —
10Q-9.76Q +200
1w 10Q - 1MQ +100
ASG12 (2512) 250V 500V 1.02MQ - 10MQ 200
Jumper: 4A — |OQ(<50mQ) —
B High Power Rating Electrical Specifications
Resistance Range
= Power Rating | Operating Temp. | Max. Operating | Max. Overload TCR
Type at 70°C Range Voltage Voltage +0.5% +1% +5% (PPM/°C)
(E24-E96)|(E24 - E96)| (E24)
- 1Q-9.76Q +200
ASGO02 (0402) 1/10W 50V 100V
10Q - 1MQ +100
ASG03 (0603) 1/4W 75V 150V ~ ‘ 10 - 9.760 +200
10Q - 1MQ +100
ASGO5 (0805) 1/3W 150V 300V - ‘ 1Q-9.760 +200
10Q - 1MQ +100
-] 1Q - 9.76Q +200
A 12 12W -55 ~ o 200V 400V
SG06 (1206) / 55 ~ +155°C 00 00 100 - 1MQ 100
ASG10 (1210) 3/4W 200V 400V - ‘ 10 -9.760 +200
10Q - 1MQ +100
-] 10-9.76Q +200
ASGOA (2010) 1w 200V 400V 100 - 1MQ +100
- 10Q-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 .

B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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I Environmental 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°(“3, 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 +(2.0%+0.10Q) |+(3.0%+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 Strength +(1.0%+0.05Q) | +(1.0%+0.05Q) |<50mQ Bending once for 60 seconds

g 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 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 -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 ° no power

rating for 1000 hrs

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

126




™ RoHS

< COMPLIANT

Manai

®

I1SO
9001
Quality

IS0
1400

gement 1 vent. J W

|ATF
16949

M

I1SO
13485

Packaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter i ok e W U ~ =
10K 7inch |178.5:1.5| 60""° [13.0£0.2| 9.0+0.5 |12.5+0.5
ASG02| Paper |20K| 8mm | 10inch | 254+1.0 [100+0.5|13.0£0.2| 9.5+0.5 |13.5+0.5 )
40K 13inch | 330+1.0 |100£0.5|13.0+0.2 | 9.5+0.5 | 13.5+0.5
ASG03 5K 7inch |178.5+1.5| 60""° [13.0£0.2| 9.0+0.5 |12.5+0.5 !
ﬁzggg paper |10K| gmm | 10inch | 254x1.0 [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 | 13.5+0.5
ASGOA 4K 7inch [178.5£1.5| 60°"° [13.0£0.513.0£0.5|15.50.5
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
N a /¢ Do
N_HL S s s °
— 1/ \ /TN (M A D ™ b D / v
N 1 [N PP VN % = > N
. SE > t+ el S ‘ ‘ F
w ‘ il W
o |
]
SN x
// %‘* N X . .
/,/ Pa;IarTape\x Resistor Pi Pz . Po | Direction of unreeling
Unit: mm
Type A B W E F Po P, P, ®D, T
ASG02 | 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
ASGO3 | 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| 0.700.10
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
i // C s Y
Y [ “T/J A A
B W
] J' . -
P\\ .
L LJ ‘ ~ $D1.5+0.25-0
u \Resistor <« P1,P3, P, 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°
IRecommend Land Pattern Unit: mm
[ A
------ 7 Type A B c
c ASG02 0.50 0.45 0.60
ASG03 0.90 0.60 0.90
/ ______ / ASG05 1.20 0.70 1.30
7 2 A 4 ASG06 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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Thin Film Array Chip Resistor—TFAN Series

Z
i
>’

lConstruction

® |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%) 100
—RoHS compliant component, compatible
With lead (Pb)-free -
f;;; 60
_ %,
B Applications g
—\Voltage divider a 20
—Feedback circuits 0
—Signal conditioning 55 25 5 35 65 95 125 155 185
Ambient Temperature(°C)
HDimensions Y
i
I I W
Unit:mm
Number of
W Resistors = W i . = = u
TFAN43 4 3.204+0.15 1.60+0.15 0.55+0.10 0.5040.15 0.80+0.05 0.25+0.15 0.30+0.15
BlPart Numbering
(TFAN | | 43 | [ BO | T [eo] A 1001
| 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 X:1/10W 1001: 1KQ for E96
Grade Table %gge 1211: 1.21KQ | | N: No Marking
3323:332KQ
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Accuracy Grade Table

Tolerance Grade TCR Grade
Absolute Tolerance Resistance A Resistance
Code Tolerance Matching Value Code Absolute TCR | TCR Tracking Value
A0 +0.05% N/A 24.9~332K SO +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
Cco +0.25% N/A 24.9~332K B4 +10ppm 10ppm 24.9 ~332K
C2 +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 +0.5% 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 +0.5% 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 C2 +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(eon?:r;t;%gge Operating | Overload R SRR [FEED (P:I\CII?’C)
Type at70°C ) Voltage Voltage $0.05% | #01% [ #0.25% | 05% | 1%
1/16W -55 ~ +155°C 50V 100V +10
+15
24.90~332KQ
1/10W -55 ~ +155°C 75V 150V +25
+50
TFAN 43 +25
1/8W -55 ~ +155°C 75V 150V 24.90~332KQ ;50
1/16W -55 ~ +155° \Y 100V
/16 %5 55°C S0 00 24.90~60KQ 15
1/10W -55 ~ +155°C 75V 150V
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'_Ie_zrgr;er)ature Coefficient of Resistance As Spec. +25/-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 100Vpc 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 RCWYV for 1000 hrs with
1.5 hrs “ON” and 0.5 hrs “OFF”

Dry Heat

1000Hr : 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

M Reference Standards: MIL-STD-202

, JIS-C-5201-1

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

[l Shelf Life: 2 years from production

date.
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Packaging
Reel Specifications & Packaging Quantity

oB

Unit: mm

TFAN 43 Paper | 5K 8mm 7inch [178.5x1.5| 60"° |13.0¢0.2 | 9.0£0.5 | 12.5+0.5

Paper Tape Specifications

Bottom Tape Top Tape

N L)

Paper Tape * Resistor « <

P P, Po | Direction of unreeling
> bttt

Unit: mm

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

BEquivalent Circuit Diagram

= = = =

TFAN43

IRecommend Land Pattern

| S %% X
S| \\//

[aw)

Unit: mm

0.80

Y e ie il TFAN43 | 3.10 2.85 0.45 0.80
‘ ‘ <
%%
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Thick Film Flat Array Chip Resistor—CN-21 & CN-41

lConstruction
®@ ® @
©)
@
®
©®
©) @
@ [Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® | Top Electrode ©® |External Electrode ® [Secondary Overcoat
MFeatures lPart Numbering

— Contribute to higher-density

mounting and reduction in size of [ eN | [ 4 [ g | L] @
devices by remarkably PCB | | | |

— Contribute to the size reduction of Product Dimensions | | Resistance Function Packaging Resistance
small electronic equipment such as Type lCIETANGS Cooc Coic
Mobile phone, HDD 21: 0201x2 F: 1% L: 8P4R / 4P2R 6: 7" Reel 10Kpcs ---1K: 1KQ
' N 41:0201x4 || J: 5% —-3K3: 3.3KQ
—Reduced the mounting time by ——-10K: 10KQ
decreasing the number of **tofll up 6 spaces
components
— Suitable for IR reflow soldering
Applications ‘
WApp M Derating Curve
—Pull-up/pull-down resistors for
digital circuits 100 -~
—Used in interface circuits of LCD a0
displays, memory modules, etc. g0 L
— Communication Equipments = M
T Oe0 b
® =0t
o 40t
:
Kl
2t
10+
-601:':0—1-0-33—5;3400 ID:!DSID W 50 &0 ?DSIIJQD IDDI;DIQD I.;DILD I;'D
.Dlmensmns Terminal Temperature
1
= [} [} _
i [ :t:Y
W
1 I
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 0.500
CN-41 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 0.833
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BStandard Electrical Specifications

Power Rating .
at 70°C Operating Blax Max. Overload| Number Resistance Range TCR
e Jumper Temp. Range el Voltage Pf (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 - |00 (<50mQ) -
1/32W 10Q - 1MQ +200
CN-41 -55 ~ +125°C 12.5V 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.

I Environmental Characteristics

Requirement

Item Test Method
+1% I +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%+0.100) | £(3.0%+0.100) | <100mq | /072, ROWV for 1000 fhrs with 1.5 frs “ON" and 0.5

’ 40+2°C, 90~95% R.H., RCWV 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 +(0.5%+0.05Q) | £(1.0%+0.05Q) | <50mQ -55°C to +125°C, 5 cycles

RCWV(Rated Continuous Working Voltage)=y (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
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Reel Specifications & Packaging Quantity

e2>Viking

Unit: mm
Packaging Quantity Tape Reel
jyes Width | Diameter e ) Wl L L
CN-21 Paper 10K 8mm 7 inch 178.5¢1.5 60" 13.0+0.2 9.0+0.5 12.5+0.5
CN-41 Paper 10K 8mm 7 inch 178.5¢1.5 60" 13.0+0.2 9.0+0.5 12.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
< L
N H/ o E
A= G—P
P —HF
ﬂui W
% ! — v
e
/
///Pa;;I(;rTape Resistor | Pi [P 47Po N Direction of unreeling
Unit: mm
Type A B w E F Po P, P, ®D, 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*%' | 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*%' | 0.50+0.10
IRecommend Land Pattern
=]
S
i
I ] B
T —
P o]
e 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

lConstruction
® @
©)
®
®
® ® ©
[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
matching with placement machines .Part Numbering
— Reliability, high quality
— Suitable for IR reflow soldering e [ 43 | 7] I e | | (1002
—Small size and light weight | | | | | | |
Product || Dimensions | |Resistance|| Packaging TCR Power Resistance
M Applications Type Tolerance Code (PPM/C) Rating
—High-end Computer 21:0201"2 | | F:#1% || T:TapingReel| | F:+200  Standard | | 1000: 1000
—Industrial Equipment 41: 0201*4 J: +5% G: +300 1002: 10KQ
— Automatic Equipment Controller 42: 0402*4 1003: 100KQ
—Medical Equipment 43: 0603*4
—High-end Multimedia Electronics
— Outdoor Electronic Applications
lDimensions
A1 A
+—> <—> 9 { i !
| = 1 .l ' i i
: - | | |
! L '
s ‘l :‘ 1 I_:_J . _ Lt
AS42/ AS43 AS21
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 0.500
AS41 4 1.40£0.10 | 0.60£0.10 | 0.35+0.10 | 0.20+0.10 - 0.40+0.10 | 0.104£0.07 | 0.15+0.05 0.833
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 2.817
AS43 4 3.20+0.15 | 1.60+0.15 | 0.55+0.10 | 0.50+0.15 | 0.65+0.10 | 0.80+0.05 | 0.30+0.15 | 0.30+0.15 8.288

B Derating Curve

P ower ratio(%)
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BStandard Electrical Specifications

e2oViking

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)
(E24,E96) (E24)
- 30-9.1Q +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
AS43 1/10W -55 ~ +155°C 50V 100V 4 10Q - 1MQ 10 - 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.

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

I Environmental Characteristics

Requirement

Item
+1% |

Test Method
+5%

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

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

As Spec.
temperature

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

Short Time Overload
5 seconds

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

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

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

Endurance “OFF”

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

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)

“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

Loachi Individual leaching area =5%
eachin °
g 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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Packaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging | Tape Reel
Type | Quantity |Width|Diameter| ©®A = oC e U
AS21 |Paper|10K| 8mm | 7inch |178.5x1.5| 60" [13.0+0.2| 9.0+0.5 |12.5+0.5 ,
AS41 |Paper[10K| 8mm | 7inch [178.5+1.5[ 60" [13.0:0.2| 9.0+0.5 |12.5+0.5 e
10K| 8mm | 7inch [178.5+1.5| 60" [13.0+0.2| 9.0£0.5 |12.5+0.5 / L
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
5K | 8mm | 7inch [178.5+1.5| 60""° |13.0£0.2| 9.0+0.5 [12.5+0.5 - -l
AS43 |Paper|10K| 8mm | 10inch | 254+1.0 |100+0.5|13.0+0.2| 9.5+0.5 |13.5+0.5
20K| 8mm | 13inch | 330+1.0 |100+0.513.0+0.2| 9.5+0.5 | 13.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
\ — ¢ Do
/ AN
,//“_'\ \\ . . .
// Pa[;ls—arTapex Resistor P1 | Ps . Po  Direction of unreeling
Unit: mm
Type A B w E F Po P, 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
AS43 1.95+0.1 | 3.50+0.1 | 8.0+0.2 | 1.75+0.1 | 3.5+0.05 | 4.0+0.1 | 4.0+0.05 | 2.0+0.05 |1.50+0.1,-0| 0.85+0.1
B Equivalent Circuit Diagram
AS42/AS43 ASA41 L
IRecommend Land Pattern i
e
B
BOEE L B
P el
‘ A
AS41/AS42/AS43 AS21 Unit: mm
Type A B Cc 1 B
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
AS43 3.10 2.85 0.45 0.80 0.80
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Thick Film Array Chip Resistor (Flat Termination) —CNF

[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

B Applications

— Entertainment

— Computer & Related Products
— Communication Equipment
—Power Equipment
—Measuring Instrument

lConstruction

@ ® @

e2oViking

® ® O

'\

©)

@ |Alumina Substrate

Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode

Barrier Layer

Primary Overcoat

® |Top Electrode

External Electrode

Secondary Overcoat

100

[l Derating Curve

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)

BlDimensions
A Yl
N ol
- | I
VR R , !
- - L
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 | 0.22+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 | 1.55+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

CNE 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
BStandard Electrical Specifications
Power I'\Lating o . Max. O inal Max. Overload | Number Resistance Range TCR
i at 70°C perating ax. Operating| Max. Overloa of
Tvpe Jumper Temp. Range Voltage Voltage FesEEs (PPM/°C)
yp Rated Current *1% *5%
1/16W 1Q - 1MQ +200
CNF22 -55 ~ +155°C 25V 50V 2
Jumper: 1A - 0Q (<50mQ) -
1/16W 10Q - 1MQ 10 - 10MQ +200
CNF42 -55 ~ +155°C 50V 100V 4
Jumper: 1A - 0Q (<50mQ) -
11//180V\</V 10Q - 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.

I Environmental 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

) 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 ;?%‘;C':: RCWV for 1000 hrs with 1.5 hrs “ON” and 0.5

. 40+2°C, 90~95% R.H., RCWV 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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e2oViking

Requirement
Item i Test Method
+1% | 5% Jumper
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
Leachi Individual leaching area =5% 26045°C for 30 g
eachin +5°

9 Total leaching area = 10% or 91 seconds

Rapid Change of Temperature +(0.5%+0.05Q) | £(1.0%+0.05Q) | <50mQ -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

BEquivalent Circuit Diagram

= =

=

CNF22 CNF42/43
BPackaging
Reel Specifications & Packaging Quantity
/ -l
| ‘\J;/ == ,
f si J ‘ 1
\ ///
)
Unit: mm
. . Tape Reel
Type Packaging Quantity Width Diameter DA oB »C w T
CNF22 Paper 10K | 8mm 7 inch 178.5¢1.5 600 13.0£0.2 9.0£0.5 12.5+0.5
CNF42 Paper 10K | 8mm 7 inch 178.5¢1.5 600 13.0£0.2 9.0£0.5 12.5+0.5
CNF43 Paper 5K 8mm 7 inch 178.5¢1.5 600 13.00.2 9.0£0.5 12.5+0.5
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Packaging_

Paper Tape Specifications

Bottom Tape Top Tape
N / ya (,b Dg
\\ /o / .
\ ’j , \\‘ D /""\ o \/’\ i i ! /'f\’ E v
N\ » [\ /\Jr AT ‘ N NV N ‘\Jr,/
3 x \ E] \ HF
\‘ W
| B \ 4
|
< |
/'//H\ |
/ T Resistor P4 P> Po Direction of unreeling
/. Paper Tape >< >« > >
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 1.7520.1 3.5+0.05 4.0+0.1 2.0£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 1.7520.1 3.54£0.05 4.0+0.1 2.0£0.05 2.0£0.05 [1.50+0.1,-0| 0.70£0.1
CNF43 1.95+0.1 3.50+0.1 8.0+0.2 1.75£0.1 3.54£0.05 4.0+0.1 4.0+0.05 2.0+0.05 [1.50+0.1,-0| 0.85%0.1
IRecommend Land Pattern
P
B B
i
| B
P
[ 1
A
CNF42/CNF43 CNF22
Unit: mm
Type A B (o | 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

B Construction
@ e L -—
) LI
i i
D
D1
! !
— K —
.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 .DlmenS|ons Unit: mm
—Lead-free and RoHS compliant Weight
Type L L1 min. oD @D, K (9)
(1000pcs)
B Applications CSRV0102|2.20£0.10 | 1.4 |1.10£0.10 | D +0/-0.15| 0.45£0.05 | 7.7
—Automotive (non-safety parts) CSRV0204| 3.50:0.2 | 1.7 [1.40£0.15|D+0/02 | 0.8#0.1 | 187
— Industrial
— Telecommunication CSRV0207| 5.90+0.2 2.9 2.20+0.20 | D +0/-0.2 | 1.340.1 80.9

—Medical Equipment
—Measurement/Testing Equipment

M Derating Curve

100
I
aoF
2o
Tt
T om |
g @
i
o}
|:| i 1 L L A i i 1 1 L I. 1 1 L A i i
=0 -3 -0 -3 -0 -0 0 0 X0 XD &£ D & T O3 S0 KD 10 20 13D 40 10 1ED
WPart Numbering Ambient Temperatureds)
__CSRV | |02|04| | ?l \ E|>l | \lll |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% S:7” Taping Reel, B: +10 uU: 172w 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 RORO0: 0Q
- Jumper L: 0.3W R050: 0.05Q
R100: 0.1Q

skPackaging Code “S” & “M” only for 0102 & 0204 size products, not include 0207 size product.
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BStandard Electrical Specifications

Item| Power | Operating Max. Max. Resistance Range TCR
Rating Temp. Operating | Overload o
. +0.1% +0.25% +0.5% 1% *5% (PPM/*C)
Type at70’C | Range | Voltage | Voltage | o) co0 | (Eraros) | (E24E96) | (E24,696) (E24)
100Q-56KQ - +15
49.9Q- 49.9Q-
_BE ~ 100Q-82KQ - +25
0102 1/8W o | 1sov 300V 200KQ | 390KQ
- 10-1MQ +50
- 10-1MQ +100
-55 ~
+125°C 200V 400V 10Q-332KQ - 5
10Q-20KQ - +10
0204 1/4W . 10Q-300KQ - £15
+1550¢c | 200V 400v 10Q-1MQ 10Q-3.4MQ 10-3.4MQ +25
10Q-1MQ 1Q-3.4MQ 0.2Q-10MQ +50
- 0.1Q-10MQ +100
-55 ~
H125°C 300V 600V 100-332KQ - +5
10Q-20KQ - +10
100-300KQ - +15
0207 12w 55~
157G 300V 600V 10Q-1MQ 100-3.4MQ 10-3.4MQ +25
10Q-1MQ 10-3.4MQ 0.20-10MQ +50
- 0.10-10MQ +100
B High Power Rating Electrical Specifications
Item| Power Operating Max. Max. Resistance Range TCR
Rating Temp. Operating | Overload = o
o +0.1% +0.25% +0.5% 1% *5% (PPM/°C)
Type at70°C Range | Voltage | Voltage | coyroq) | (E24oe) | (E24E96) | (E24,E96) (E24)
100Q-56KQ i +15
1/5W N N
55 ~ 1000-82KQ 200KE 300KD - *25
0102 ) 200V 400V
+155°C - 10-1MQ +50
0.3W
- 10-1MQ +100
-55 ~
100-332KQ -
+125°C 200V 400V +5
10Q-20KQ - +10
0204 2/5W 55 - 100-300KQ - 15
+'1 s50C 200V 400V 10Q-1MQ 10Q-3.4MQ 10-3.4MQ 25
10Q-1MQ 10-3.4MQ 0.20-10MQ +50
- 0.10-10MQ +100
-55 ~
100-332KQ _
+125°C 350V 700V 5
100-20KQ - +10
0207 W - 10Q-300KQ - +15
1o5eC 350V 700V 10Q-1MQ 100-3.4MQ 10-3.4MQ +25
10Q-1MQ 10-3.4MQ 0.20-10MQ +50
- 0.10-10MQ +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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BJumper Specifications

e2>Viking

Item
Power Rating Operating Temp.Range Resistance Rated Current
Type
1/8W
CSRV0102 1/5W -55 ~ +155°C 2A
0.3W
CSRV0204 1w 55 ~ +155°C 00(<15ma) 3A
2/5W
12W
CSRV0207 W -55 ~ +155°C 5A

B Environmental Characteristics

Requirement

Item 5% and Below Jumper Test Method
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)
) <10Q & >270KQ: £(0.15%+0.01Q) RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload 0102: +(0.15%+0.01Q) <15mQ 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%+0.010Q) power. Measurement at 2444 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)
_ © o/ +
. . 10Q-270KQ: £(0.5%+0.010Q) 1000 hrs 85°C/85%RH 10% of operating power.
Biased Humidity >270KQ-3.4MQ: +(1%+0.01Q) <15mQ (=100V)
>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 <15mQ 260+5°C for 10 seconds
0102: £(0.25%+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.
— 5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration +(0.5%+0.01Q) <15mQ 10-2000 Hz
ESD +(0.5%+0.01Q) <15mQ Human body, 0102/0204:2KV; 0207:4KV
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Requirement

Item

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 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, 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

HlPackaging
Packaging Quantity & Reel Specifications Unit :mm
Reel Emboss o7
Type . DA »B ®C w T Plastic
Diameter 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 W
CSRV0102
13 inch 330+1.0 100+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£0.2 9.0+0.5 12.5£0.5 3,000
CSRV0204
13 inch 330+1.0 100+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 = / il T
CSRV0207
13 inch 330+1.0 99+0.5 13.5+0.5 13.4+1 17.8+1 6,000
Emboss Plastic Tape Specifications
TopTa
b rape Y Do
¥
1/ S Ao o o~ o4 |E
/ NS N 2N A A %
§ I I I I T T F F W
—Jny » * o[ Bl e . . . »
¥
§ . | | | | | LF
! ! ! ! ! ! D 0.9 Min (CSRV0102)
o ¥ D' .9 Min (CSRV0204)
1 Resistor P | P2 Po direction of unreeling 1.4 Min (CSRV0207)
Emboss Tape " T - >
Unit: mm
Type A B w E F Py P4 P, oD, 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
IRecommend Land Pattern
ﬂ’) / — Unit: mm
Type A B C
C CSRV0102 1.0 0.8 1.5
% ______ ﬁ CSRV0204 1.6 1.2 1.6
) 4
= CSRV0207 3.0 1.7 2.4
B A
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Metal Film High Frequency MELF Resistor—CSRF Series

e2>Viking

B Construction
— L —
L1
i i R
D
D1 \_|_/
! ! ,
L K e
Insulation Coatin Electrode Ca
lFeatures o 9 ® 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
Weight
Type L L4 min. oD oD, K (9)
(1000pcs)
M Applications CSRF0102|2.20£0.10 | 1.1 1.10£0.10 |D +0/-0.15| 0.45+0.05 | 7.7
— Industrial
- CSRF0204 | 3.50+0.20 1.7 1.40+0.15 | D +0/-0.2 | 0.80+0.10 18.7
— 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 | | 0104 | \ T | \ T \ | ? | | Y | 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 S:7” Taping Reel, uU: 172w 0100: 10Q
0207: 5.9x2.2 Antistatic Tape™ Ve 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.
s¢Packaging Code “S” & “M” only for 0102 & 0204 size products, not include 0207 size product.

B Derating Curve

100

a0 -
U
G0
a0

a0k
wm e
0 F

Powwer ratiof%)

SO10D 110 120 130 1400 130 180

Armbient TemperatureiZ)

S0 -E0 -40 -3 O-20 10 O 10 30 30 40 =0 &0 7O B
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BStandard Electrical Specifications

Item Power Rating Operating Temp. Max. Operating s TCR

Type at70°C Range Voltage +1% (E24) (PPM/°C)
0102 1/5W -55 ~ +155°C 150V 50Q, 6.8Q-100Q +50
0204 1/4W -55 ~ +155°C 200V 50Q, 1.5Q-220Q +50
0207 172W -55 ~ +155°C 300V 50Q, 6.8Q-220Q +50

B High Power Rating Electrical Specifications

Item Power Rating Operating Temp. Max. Operating GEHE DL TCR

Type at70°C Range Voltage +1% (E24) (PPM/°C)
0102 3/10wW -55 ~ +155°C 150V 50Q, 6.8Q-100Q +50
0204 2/5W -55 ~ +155°C 200V 50Q, 1.5Q-220Q +50
0207 1w -55 ~ +155°C 300V 50Q, 6.8Q-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.
lViking is capable of manufacturing the optional spec based on customer’s requirement.

I 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

+(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, RCWYV 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)

-55°C to +155°C, 5 cycles

ESD

+(0.5%+0.01Q)

Human body,
0102:800V;

0204:1000V;
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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M Packaging
Packaging Quantity & Reel Specifications Unit: mm
Reel Emboss
Type . OA oB oC w T Plastic o
Diameter 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 ) £ I i
13 inch 330+1.0 | 100+0.5 | 13.0£0.2 | 9.5+0.5 13.5+£0.5 10,000 S g 5
7 inch 178.5¢1.5| 60.0+1.0 | 13.0£0.2 | 9.0£0.5 12.5+0.5 3,000 !
CSRF0204
13 inch 330+1.0 | 100+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
CSRF0207 [ ’ - -l
13 inch 330+1.0 99+0.5 13.5£0.5 13.441 17.8+1 6,000
Emboss Plastic Tape Specifications
Top Ta
p lape /_ w Do
1/ S Y EJ
/ N I ;\4-/|<—>|I N I ~V } { | N
N F F lw
——n » * o[ Bl e * ° ° 0
w
§ ; [ 4 | | \_;,
T T T 1 T T
T o el o —¥ D' 4.9 min (csRFO102)
Resistor 1 2 0 direction of unreeling 0.9 Min (CSRF0204)
Emboss Tape [ =| >1¢ > »> 1.4 Min (CSRF0207)
Unit: mm
Type A B w E F Po P4 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 | 2.40+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
IRecommend Land Pattern
Unit: mm
[ 7 A
fﬁ/ ______ ﬁ Type A B c
c CSRF0102 1.0 0.8 1.5
% / CSRF0204 1.6 1.2 1.6
i — CSRF0207 3.0 1.7 2.4
B A
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MELF High Voltage Resistor—CSRH Series

lConstruction
® @ @06 ® im
L
.Features @ |Insulation Coating @ |Ceramic Rod
—For SMD enabled structure @ |Marking © |Resistor Layer
—it is epoxy resin coating material ® |Trimming Line ® |Electrode Cap
—high voltage applications for power capacitor
, motor start-up protection, car & motorcycle
engine ignition, etc. other surge energy
request able to design for engineer design
request BlDimensions
Al lications L D1 D2 max D3 max C min
. PP REEE (mm) (mm) (mm) (mm) (mm)
— Industrial
— Telecommunication CSRH0207 | 5.90+0.20 2.204+0.10 2.40 0.15 0.50
—Medical Equi t
edical Equipment , CSRH0309 | 8.500.20 | 3.20£0.20 3.40 0.30 0.50
—Measurement/Testing Equipment

lPart Numbering

[CSRH | | 02|07 | 1003
I
Product Dimensions Resistance Packaging TCR Power Resistance
Type (Lx®D2) Tolerance Code (PPM/°C) Rating
0207: 5.9x2.4 G: 2% T: Taping Reel E: +100 T 1W 1003: 100KQ
0309: 8.5x3.4 J: 5% F: 200 U: 172w 1004: 1MQ

M Derating Curve

1

Power ratio(%)
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BStandard Electrical Specifications

e2oViking

ltem Power Rating| Operating Temp. | Max. Operating | Max. Overload RSB REED TCR
70° 4
Type at70°C Range Voltage Voltage 1% +5% (PPM/°C)
0207 172w 55 ~ +155°C 500V 700V 100KQ-22MQ o
0309 1w 55 ~ +155°C 700V 1000V 100KQ-22MQ oo
B Anti Surge Voltage
Type Power Rating Voltage
0207 1/2wW 100KQ-10MQ : 3KV
0309 1w 100KQ-10MQ: 4KV
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient of

Resistance (T.C.R.) As Spec.

+25/-55/+25/+125°C

Short Time Overload +(1.0%+0.05Q)

V= (P*R)*2.5, 5 seconds

Type 0207 0309
Power rating 1/2W 1w
Voltage Max 200V 250V

Resistance to Soldering Heat +(1.0%+0.05Q)

260+5°C for 10+1 seconds

Solderability 95% min. coverage

245+5°C for 3+0.5 seconds

Thermal Shock Test +(2.0%+0.05Q)

5 cycles for -55°C  30minute 155°C 30minute

70+2°C, DC 1.5 hrs “ON” and 0.5 hrs “OFF”, applied

Load Life Test #(5.0%+0.050) continuously for 1000+48 hrs
. g . |+ - 0, H. H i “ ”
Humidity Resistance +(5.0%+0.050) gogﬁr(‘?bli(l):"%/o R.H., for 1000 hrs with 1.5 hrs “ON” and

Resistance to Solvent not be peeled

Epoxy insulation coating can

3 circles, each circle takes 1 min.

Anti Surge Characteristics +(5%+0.05Q)

Discharge Test:

1/2W=3KV
1W=4KV
10KQ | SW 2838
DC —— C=1000pF >>Rx
Source
|

1000pF capacitor Discharge Pulse 50 time. (1 pluse / 5 sec.
max)

B Reference Standards: JIS-C-5201-1
B Storage Temperature: 5~40°C; Humidity 55~75%RH
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BMPackaging

Packaging Quantity & Reel Specifications Unit: mm T
Reel Emboss
Type . OA oB oC w T Plastic
Diameter Tape (EA) 4 i
’
CSRH0207| 7 inch 178.0+1.0 | 60.0+0.5 | 13.0+0.5 | 13.2+0.5 | 16.0+0.2 2,000 /Y
CSRH0309| 13inch |330.0+1.0 [ 100.0+1.0 | 13.0£0.5 | 17.0+0.5 | 21.5+0.2 2,500
le ’ - -l
Emboss Plastic Tape Specifications
Top Ta
p lape /_lp Do
¥
W/ S ey o oy o o |E
/ VS S S I (A
§ { F |w
——any » * o[ Bl e ° . ° »
L
§ , | | | | \_‘,
T T T 1 T
T o el p o — W D50
Resistor 1 2 0 direction of unreeling
Emboss Tape ) T i g
Unit: mm
Type A B w E F Po P4 P, ®D, T
CSRH0207 | 2.40+0.10 | 6.05+0.10 | 12.0£0.10 | 1.75+0.10 | 5.50+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.10 | 1.50+0.10 | 2.80+0.10
CSRH0309 | 3.50+0.10 | 8.85+0.10 | 16.0£0.10 | 1.75+0.10 | 7.50+0.10 | 4.00+0.10 | 8.00£0.10 | 2.00£0.10 | 1.50+£0.10 | 3.85+0.10
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Wire Wound MELF Resistor— CSRW Series

Features

—Use non-combustible paint, which has the safety
characteristics of non-combustible and insulating

— Miniaturization for easy high-density mounting

— Complies with lead (Pb) and lead-containing
soldering process requirements

— Can be used in automatic surface mount (SMD)

assembly systems, suitable for automatic soldering
through wave soldering and reflow soldering

B Applications

—This standard applies to resistors installed instead of

plug-ins in electronic equipment such as electric light
sources, switching power supplies, chargers,
communication equipment, medical electronic
equipment, test and measurement equipment,
automotive electronics, industrial products and
household appliances

lPart Numbering

lConstruction

03 ® @

e2>Viking

c D1
- > 2 ©) - »
L ’] D2
- 1 - >
@ |Flame Retardant Paint @ |Tin-coated Cap
@ |Marking ® |Ceramic Rod
® |Alloy Wire
lDimensions Unit: mm
D3 C
LS = = = max. min.
CSRWO0207 | 6.30+0.20 1.70+0.10 2.50+0.20 0.10 0.60
CSRWO0309 | 8.80+0.20 | 2.50+0.10 | 3.40+0.20 0.15 1.00
CSRWO0410 | 10.00£0.20 | 3.00+0.10 | 4.00+0.20 0.20 1.50
M Derating Curve
100
N
< 80 ' \\
o |
E 60 ! N
- :
g 40 :
o] |
) :
| \
0 |
0 40 60 80 100 120 140 160 180

Ambient Temperature(C)

(CSRw | [ 0207 | * F * 0100
Product Dimensions Resistance Packaging Power Resistance
Type (LxD2) Tolerance Code (PPM/°C) Rating
0207: 6.3x2.5 F: 1% T: Taping Reel 4: +350 V: 1/4W R100: 0.1Q
0309: 8.8x3.4 G: 2% G: +300 U: 1/2W 0.10: 10Q
0410: 10.x4.0 J: £5% T 1W 1000: 100Q
S: 2W
R: 3W
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BStandard Electrical Specifications

Insulation .
Item Power Rating Operating Voltage Ovl\::l);ad Resistance Range TCR
t70°C Te . R DC /AC Peak PPM/°
Type a emp. Range | ( (il ; I L?e )ea Voltage £1% £2% +5% (PPM/°C)
R 0.10-1Q +350
0207 1/4W 1/2W 1W -55 ~ +155°C 250V 400V 110-1000 +300
R 0.10-1Q +350
0309 12W 1W 2W -55 ~ +155°C 300V 500V 1.10-150Q +300
R 0.10-1Q +350
0410 1W 2W 3w -55 ~ +155°C 350V 600V 1.10-220Q +300

BFusing Characteristic

Definition: When we impose specified overload on fusing resistor, its resistance will increase significantly,

thus leads to current dropping to 1/50 time of the resistor original tested current, which is called fusing.

The time, from specified overload to fusing, is fusing time. Those performances are called fusing characteristics.

Requirements: Under the condition that resistor is imposed specified multiply rated current, fusing time should comply with

following table

Multiplying Power of Rated Current (times)

Fusing Time (S)

1/4W R<1Q: 6 R=1Q: 7

<30

1/2W~3W R<1Q: 6 R=1Q: 6

<30

Note: Fusing characteristic can be made according to customer’s requirements.
It is required that the lightning strike products do not undergo fuse assessment

Bimpact Resistance

According to the map below, closed switch K,cut K2,repeat K1 on-off 100 times, resistor doesn't meltdown

(2 second on and 2 second off)

Sense Resistor

6A Switch
250VAC( 2 5V) — . .
o— —&5 3 - ¥ b . -
\ . K1
10A/1000V A
<> ® 220uF/400V
—]

B Environmental Characteristics

Item Requirement

Test Method

Short Time Overload AR<% (2%R+0.05Q

Resistor is imposed 2.5 times rated voltage and lasts 5 seconds,
then the voltage restores to the normal for 1-2h, and calculate the
resistance change rate

High voltage No breakdown, arcing

Put resistor into a metal V-shaped groove, apply specified insulated voltage to
the position between pigtails and V-shaped groove for 60 seconds.

Resistance to Soldering Heat | AR<* (2%R+0.05Q

260+5°C for 10+0.5 seconds

Solderability 95% min. coverage

260+5°C for 3+0.5 seconds

Endurance ARt (5%R+0.05Q

70+2°C, DC 1.5 hrs “ON” and 0.5 hrs “OFF”, applied continuously
for 1000 hrs

Humidity Test +(5%+0.05Q)

40+2°C, 90~95% R.H., 1.5 hrs “ON” and 0.5 hrs “OFF”, 500 hrs

The fusing time should be

Fusing Features conform the requirements.

Use DC regulated power supply, follow by the rules of load and nominal
value calculated on the subjects resistor test voltage and current value of the
first trial in the test circuit access with participants of the same high power
resistor value resistor, according to the test voltage to adjust current, make
the test current to achieve specified value, disconnect the power, change
subjects resistors,connected to the power supply, if the current is not in the
specified value, shall be transferred to the specified value in a 2 s, since
then no longer to adjust current, observe the ammeter, calculating the
melting time

No open circuit in the

lightning surge resistor

Positive and negative polarity 5 times each
Interval 20S
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B Packaging
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2oViking

’% | | )
| A |
/ -— -——
Packaging Quantity & Reel Specifications Unit: mm
Emboss
Reel N
Type Diameter DA ®B (0103 w T Plastic
Tape (EA)
CSRW0207 13 inch 330.0+2.0 90.0£2.0 13.0£0.5 10.0£1.0 14.5£1.0 6,500
CSRW0309 13 inch 330.0£2.0 90.0+2.0 13.0£0.5 10.0£1.0 14.5£1.0 2,500
CSRW0410 13 inch 330.0+2.0 90.0+2.0 13.0£0.5 10.0£1.0 14.5£1.0 2,000
Emboss Plastic Tape Specifications
Top Ta
p Llape /—L|J Do
1/ S Y E ]
G TRV AL < L AL (I Wﬁ
§ F [w
— » * o Bl e ° ° * »
\ k
N | : : | ! : | \—}- ,
D
WY DI 4 4 min(CSRW0309)
T Resistor Pr P2 Po direction of unreeling
Emboss Tape " T i g
Unit: mm
Type A B w E F Po P, P, oD, T
CSRW0207 | 2.80+0.20 | 6.80+0.20 | 12.0+0.30 | 1.75+0.10 | 5.50+0.10 | 4.00£0.10 | 4.00+0.10 | 2.00£0.10 | 1.50+0.10 | 2.95+0.10
CSRW0309 | 3.70+£0.20 | 9.20+0.20 | 16.0+0.20 | 1.75+0.10 | 7.50+0.10 | 4.00+0.10 | 8.00+0.10 | 2.00+£0.10 | 1.50+0.10 | 3.85+0.10
CSRWO0410 | 4.40+£0.20 | 10.4+0.20 | 16.0+0.20 | 1.75+0.10 | 7.50+£0.10 | 4.00+0.10 | 8.00+£0.10 | 2.00£0.10 | 1.50+0.10 | 4.45+0.10
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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

lConstruction
® ®
0 @ 06| @
—
D - —_—— -
A
|
“K L >
@ |Insulation Coating @ |Electrode Cap
@ |Trimming Line ® |Resistor Layer
®|Ceramic Rod ® |Marking
BDimensions Unit: mm
Wight Packagi
K ackaging
Type L ®D min (9) = =
" |(1000pcs) | 180mm/7” 330mm/13
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 -
CFS0309 | 8.50+0.20 | 3.20+0.20 | 0.5 95 - 2,500EA
M Derating Curve
100
N

80

60

40

Power ratio(%)

20

AN

20

40 60 80 100 120 140 160 180

Ambient Temperature(C)

lPart Numbering

[ cFs |

| 0204 | G | = Vv 1000
l | 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
0309: 8.5x3.2 uU: 172w 1000: 100Q
V: 1/4W 2201: 2200Q
1001: 1KQ
1004: 1MQ
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BStandard 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 10 - 1MQ
0207 12W -55 ~ +155°C 300V 600V 10 - 1MQ
0309 1w 350V 700V 10 - 1MQ
WHigh Power Rating Electrical Specifications
Item . q i
Power Rating Operating Temp. Max. Max. Resistance Range
at 70°C Range Operating Voltage | Overload Voltage
Type J perating Totad J £2% £5%
0207 1w 350V 700V 10 - 1MQ
-55 ~ +155°C
0309 2w 350V 700V 10 - 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.
I Environmental Characteristics
Item Requirement Test Method

1Q — 100KQ: +350ppm
101KQ — 500KQ: £700ppm
501KQ — 1MQ: £1000ppm

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

-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

235+5°C for 3 seconds

Resistance to Soldering Heat +(1%+0.05Q)

260+5°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: 5~40°C; Humidity 55~75%RH
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High Precision Metal Film Leaded Resistor—MFD Series

lConstruction
® ® ®®
| LT 9
 — I U 122223d |D
< > < —
L | H
@® |Ceramic Core ® |Lead Wire
@ |Resistor Element ® |Molding
® |Terminal @ |Marking
@ |Connection
lFeatures HDimensions Unit: mm
—Very tight tolerance down to +0.02% T . 5 » ; W‘(ei%lht Packaging
o e
—Extremely low TCR down to +5PPM/°C yp “ Oogpcs) Ammo
—High precision
— Excellent stability 1,000
MFDO0727 | 7.0£0.3 2.7+0.4 263 0.6+0.05 230
2,000
MFD1040 | 10.2+0.3 | 4.0+0.4 253 0.6+0.05 430 1,000
MApplications MDerating Curve
— Precision Equipment
—Measurement Equipment 100
~ 80 \
IS i
2 60 |
g 1N
540 ; -
2 ! \
g 2 :
| \
0 ]
0 20 40 60 80 100 120 140 160
Ambient Temperature (C )
lPart Numbering
| MFD | | 0727 | | B | | B | [ ¢ ] 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: 5 uU: 12w 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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BStandard Electrical Specifications

e2oViking

Resistance
Item Power . Max. Max.
Rating Oper:tmg DB Operating Overload Range P::I?’C
Type at 70°C 2l EliEEE Voltage | 44 0295 | £0.05% | +0.1% | +1% ( )
10Q - 500KQ 15
0727 1/4W 250V 500V 10
10Q - 1MQ +15
25
-85~ +125°C 10Q — 500KQ 5
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.
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient

As Spec.
of Resistance (T.C.R.) P

Resistance value at room temperature and room
temperature +60°C

Short Time Overload +(0.05%+0.05Q)

RCWV*2.5 or Max. Overload Voltage whichever is lower for 5
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 h ith 1.5 hrs “ON”

Damp Heat with Load +(0.2%+0.050Q) ° or s w s

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 .
and markings

No deterioration of coatings

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: 25°C; Humidity 25~80%RH
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Metal Film Leaded Precision Resistor—MFR Series

lConstruction

@ |Insulation Coating ® |Resistor Layer
@ |Trimming Line ® |Marking
® |Ceramic Core @ |Lead Wire
@ |Electrode Cap
lFeatures lDimensions Unit: mm
—Excellent overall stability T . 5 H 4 Wt(eig)]ht
B ) o ype g
Very tight toIeranCce down to £0.1% o (1000pcs)
_ . o
Extremely low TCR down to +10 PPM MFR0318 | 3.4%0.3 | 1.840.30 | 29430 | 0.45+0.03 90
—High power rating up to 3 Watts
_ Excellent ohmic contact MFR0623 6.3+0.5 2.3+0.30 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 B Hot-Spot Temperature
160 : : T T
) MFR1550
100} + S 10+
! N\ g 1 MFR1145
Sool! A\ 8 120
S~ 80 | 1
g | L\ g'0,
S eofs . \ E 1 MFR0932
= [ ; \ = 80 MFR0623(3/5W)
2 ol . Y] 7 MFR0623(1/4W / 1/2W)
SR ; & 80 MFRO318(2/5W)
| | ~ MFRO318(1/8W / 1/4W)
20 ; ; (-)0 40
ol i \ 204
-60 -40 -20 0_ 20_40 60 80 100 120 140 160
Ambient Temperature (C) <<= @
0 20 40 60 80 100
Applied Load % Of RCWV
lPart Numbering
[ MFR | [ 0318 | [ B | LT | N | | w [ 1001 | I 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 A: £0.05% A: Ammo S: 5 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 Oph:raa);ng Ovhgfl);a 4| Voltage Resistance Range TCR
Type at70°C | TeMP-RaNGE| yoitage | Voltage | "% | 0.05% | 04% | 0.25% |  20.5% 1% |(PPMI°C)
T
- 10Q-1MQ 10Q-100KQ - 1-150
- 10Q-1MQ - +15
0318 1/8W |-55~+155°C| 150V | 300V | 300V ) 100-1MO 125
- 10Q-1MQ 100-4.99MQ | 10Q-10MQ | 250
[100-1ma | 100-4.99MQ [0.10-10MQ| 100
10Q-1MQ - 15
10Q-1MQ 1000-22KQ[  +10
100-1MQ | 10Q-499KQ £15
0623 1/4W | -55~+155°C| 250V | 500V | 500V
10Q-1MQ +25
- 10Q-1MQ 100-4.99MQ | 10Q-10MQ | 50
- [ 100-1MQ | 100-4.99MQ [0.10-10MQ| 100
10Q-1MQ - o
10Q-1MQ | - +15
0932 12W | -55~+155°C| 350V | 500V | 500V ) 100-1MO 25
- 10Q-1MQ 100-4.99MQ | 10Q-10MQ | 50
- [ 100-1MQ | 100-4.99MQ [0.10-10MQ| 100
- 10Q-1MQ 25
1145 1W  |-55~+155°C| 500V | 700V | 700V - 10Q-1MQ 100-4.99MQ | 10Q-10MQ | 50
- [100-1ma | 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
- [ 100-1ma | 100-4.99MQ [0.10-10MQ| 100
BHigh Power & Ultra High Power Rating Electrical Specifications
ltem| POWer Operating L2 LEh Voltage Resistance Range TCR
Type Rati"9 | Temp. Range [Oberating Querload| g ¢ (PPM/°C)
ge | Voltage £0.05% | %0.1% ‘ +0.25% +0.5% 1%
- 10Q-1MQ 25
1/4W 200V | 400v | 300V - 10Q-1MQ 100-4.99MQ | 10Q-10MQ | £50
- | 100-1MQ | 100-4.99M0 [0.10-10MQ|  +100
0318 -55 ~ +155°C
- 10Q-1MQ +25
2/5W 200V | 400v | 300V - 10Q-1MQ 100-4.99MQ | 10Q-10MQ | +50
- | 100-1MQ | 100-4.99M0 [0.10-10MQ|  +100
10Q-1MQ - +5
10Q-1MQ 1000Q-22KQ
100-1MQ | 100-499KQ
1/2W 300V | 500V | 500V
10Q-1MQ +25
- 10Q-1MQ 100-4.99MQ | 10Q-10MQ | +50
0623 -55 ~ +155°C - | 100-1MQ | 100-4.99M0 [0.10-10MQ|  +100
- 100Q-22KQ 10
- 10Q-499KQ +
3/5W 350V | 500V | 500V - 10Q-1MQ +25
- 10Q-1MQ 100-4.99MQ [ 100-10MQ | £50
; 10Q-1MQ | 100-4.99MQ [0.1Q-10MQ| 100
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BHigh Power & Ultra High Power Rating Electrical Specifications

Item :::iv:; Operating Opnen:a):ing Ovngfl);a 4 | Voltage Resistance Range TCR
Type o~ | Temp. Range Proof (PPM/°C)
» at70°c Voltage | Voltage £0.05% | 0.1% | 2025% | 205% 1%
15
10Q-1MQ - +10
10Q-1MQ | - +15
0932 i\ -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
- | 10Q-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
- | 10Q-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.
I 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 RCWYV 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 RCWV (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 5+0.5 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)

-55°C/125°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.
W Reference Standards: IEC 60115-1
B Storage Temperature: 25£10°C; Humidity <80%RH
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Metal Oxide Film Leaded Resistor—MOF Series

lConstruction
® ) @ ® ©® ®
:::% de
’ e J
[ 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: 0.1Q~1MQ
— Controlled temperature coefficient . .

_ P lDimensions Unit: mm
—Resistance standard tolerance: £5% R
— Coating and marking resist trichlorethylene, Type L D H d ?g)’ t

freon, and other cleaing agents (1000pcs)
MOF0623 6.3+0.5 2.3+0.3 28+3.0 0.55+0.03 156
MOF0932 9.0£0.5 3.2+0.5 26+3.0 0.65+0.03 355
M Applications MOF1145 | 11.5¢1.0 | 45105 | 35:3.0 | 0.78:0.03 | 760
— Telecommunication
— Medical Equipment MOF1550 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
M Derating Curve BHot-Spot Temperature
200 T T
100!, @l 1 MOF2485
— i :\\ ?)::' 160-| ] MOF1765
§BD : i \ ® 0] 1 MOF1550
g | i N o o] MOF1145
6o ! N -g 100 —
= | | \. - 0]
2 ol s : Pl MOF0932
& | I : @ ey MOF0623
; g 1 — 404 4

* ! : : S n]

ol 1 : = o4

60 -30 0 30 60_ 90 120 150 180 210 240

Ambient Temperature ("C)
. Applied Load % Of RCWV
lPart Numbering

[ MOF | | 0623 | L F | [ A | | G | | u | | 1001 | [ MA |

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

" et | P10 | e | ovanead (Wt | onee Rare
- at70°c | TemP- Range | voltage Voltage Voltage +1% +2% +5% (PPM/°C)
0623 1/4W 200V 350V 350V 0.1Q - 1MQ
0932 12W 250V 400V 350V 0.1Q - 1MQ
1145 1w 500V 600V 500V 0.1 - IMQ
-55 ~ +235°C 300
1550 2w 500V 600V 500V 0.1 - IMQ
1765 3w 500V 1000V 750V 0.1Q - 1MQ
2485 5W 750V 1000V 750V 0.1Q - 1MQ
B High Power Rating Electrical Specifications
o at70°c | TémP- Range |  voitage Voltage Voltage +1% +29, +5% (PPM/°C)
0623 112W 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 0.10 - 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.

[l Resistor body color:

Standard Power Rating: Grey

High Power Rating: Grey or Pink are available

I Environmental Characteristics

Item Requirement Test Method
Resistance Value 0.1Q - 1MQ Measure at a distance of 10mm from the cap end
) +(1%+0.05Q) for standard power .
Short Time Overload +(2%+0.05Q) for high power 2.5 times RCWV 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.
H Reference Standards: IEC 60115-1 JIS-C 5201-1
B Storage Temperature: 15£10°C; Humidity <80%RH
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High Ohmic / High Voltage Metal Glazed Leaded Resistor—MGQ Series

[lConstruction
®
® ool e
(@) -
| }
I _‘:['_'_'_' D
- o
< P >
| ) L gh g
lFeatures
— Similar characteristic With metal film but resistance @ |Insulation Coating ® |Resistor Layer
Value can be as high as 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
IDimensions Unit: mm
Weight .
Packagin
Type L D H d () o nﬁ’ " 9
(1000pcs)
MGQ0623 6.310.5 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+3.0 0.56+0.05 389.0 2,500
MGQ1145 11.0£1.0 4.5+0.5 25+3.0 0.65+0.05 776.0 1,000
MGQ1550 15.0+1.0 5.0+0.5 33+3.0 0.80+0.05 1108.5 1,000
MGQ1760 17.0£1.0 6.0£0.5 32+3.0 0.80+0.05 1800.0 500

lPart Numbering

e2>Viking

MGQ 0623 [ 4 | v 1004
I |
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: 1/2w 1004: 1MQ
1145: 11.5x4.5 T: 1W 1006: 100MQ
1550: 15.5x5.0 S: 2W
1760: 17.0x6.0 R: 3W
M Derating Curve
70°C
100
N
g 80 N
S 60
£ 40 \\
= 20 ]
\
=55 0 20 40 60 80 100 120 140 160 180

AMBIENT TEMPERATURE ()
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B Standard Electrical Specifications

Item . Max. Max. Dielectric .
Pov;te; ;;::ms’ v\\,’g I';I;';g CC’:: :Ia‘;ae d Withstanding Resistance Range (P:;ic)

Type Voltage 1% *5%

0623 1/4W 1600V 3000V 300V 100Q~100MQ +350

0932 12W 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
I Environmental Characteristics

Item Requirement Test Method

Short Time Overload

=+(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

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)

+350PPM

R-Ro 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%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
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Carbon Film Leaded Resistor—CFR Series

lConstruction
®
' |
::fd D
’ e |
[ 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 .DlmenS|ons Unit: mm
. o Weight
tlmle stabllllty Type L D H d (@)
—Wide resistance range from 0.1 Q to 10 MQ (1000pcs)
CFR0318 3.4+0.5 1.840.3 29+3.0 0.41~0.48 92
B Applications CFR0623 6.3+0.5 2.3+0.3 28+3.0 | 0.43~0.58 155
— 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 Bl Derating Curve
e T T T
Wiad CFR1550 100 AN
0 | 8 AN
& o] 1 CFR1145 S | \
o 5 | \
= 100 4 = 60 +
B o] | 5 |
|§ . CFR0932 % 40 i
w1 CFR0623 o, |
[ 4
5 = CFRO0318 ! \
6] |
0 4 T ' ' ' |
0 20 O @ =n) 100 0
APPLIED LOAD % OF RCWY 0 20 40 60 80 100 120 140 160 180

Ambient Temperature(C)

lPart Numbering

L CPR | [ 0818 e (e
| l l I I l

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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BStandard Electrical Specifications

Type at70°C Temp. Range Voltage Voltage Voltage Ee =
0318 1/8W 150V 300V 300V 0.1Q - 0.68Q 1Q - 10MQ
0623 1/4W 250V 500V 500V 0.1Q -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

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.

BHigh Power Rating Electrical Specifications

Item| Power Rating Operating Wr:()i(;\g o‘,“:'f,f,'ad wli:::,eslf:r::;i‘:\g ReSISta:;’Z —

Type at70°C Temp. Range Voltage Voltage Voltage T =7

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 -55 ~ +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
[l Resistor 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

B Environmental Characteristics

Item Requirement Test Method

Resistance Value 1Q ~ 10MQ Measure at a distance of 10mm from the cap end
Short Time Overload +(0.75%+0.05Q) 2.5 times RCWYV 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%+0.050) 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 245+5°C for 3+0.5 seconds
Voltage Proof By Type In V-Block for 60 seconds
1145/1550:

< 1Q +1500ppm

1Q0~100KQ +350ppm
100KQ~1MQ -Oppm-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 -0ppm-1500ppm

4 times RCWV (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 In the direction off the terminal leads

Tensile: =2.5 kg (24.5N)

-55°C /155°C with 5 cycles

Temperature Cycling the duration at each temperature 30 min

+(1%+0.05Q)

The solder iron heated to 260+5°C and applied to the

Resistance to Soldering Heat termination for duration of 10+1 seconds

+(1%+0.05Q)

RCWV(Rated Continuous Working Voltage)=,/ (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1
B Storage Temperature: 25%10°C; Humidity <80%RH
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Metal Film FIame-Proof Resistor— FMR Series

e2>Viking

lConstruction
®
(D@ @06 @
@ N
I _‘:[’_'_'
|: ,l <
L |
@ |Insulation Coating ® |Resistor Layer
lFeatures @ | Trimming Line ® [Marking
—LowNoise ® |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 H d 10 ég)
—Medical Equipment ( pes)
_ Consumer Product FMR0623 6.3+0.5 2.3+0.3 28+3.0 0.55+0.03 196.0
FMR0932 9.0+0.5 3.2+0.5 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 | T N | L v ] | 1001 | | |
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: 1/2wW 1004: 1MQ FB: FB-type
V: 1/4W FC: FC-type
FD: FD-type
M Derating Curve B Hot-spot Temperature
100 e T T T T
' : FMR1550
—_ l 140 4 4
%so i § ] FMR1145
Q6o : o 1004
B ! = FMR0932
E“O | E =1 A FMR0623(3/5W)
. L =0 4 FMRo622
20 ' &)
. L @
' L
o — . X x|
-60 -40 20 0 20 40 60 80 100 120 140 160 )
Ambient Temperature (C) w 3_

P} 43

0 100

APF’LIED LOAD % OF RCWV
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B Standard Electrical Specifications

Item :::i\’:; Gy ch\)nrak)i(;lg Ovn::I);a . Vgltagfe Resistance Range TCR
Type at7orc | TMP-Range| Voltage | Voltage | " [Tt T o0 T s | roweQ)
100Q~22KQ +1
10Q~499KQ
0623 1/4W 250V 500V 350V 100-1MQ +25
100-1MQ 100-4.99MQ [ 100-10MQ | 250
- [100-1M] 100-4.99MQ [0.10-10MQ|  +100
100-1MQ +25
0932 VW | | 350V 500V 400V 100-1MQ 100-4.99MQ [ 100-10MQ | 250
- [100-1maf 100-4.99Ma [0.10-10mQ]  +100
100-1MQ +25
1145 1w 500V 700V 500V 10Q-1MQ 100-4.99MQ [ 100-10MQ | 50
- [100-1Ma[ 100-4.99ma [0.10-10MQ] 100
100-1MQ +25
1550 2w 500V | 1000V | 750V 100-1MQ 100-4.99MQ [ 100-10MQ | #50
- [100-1mM 100-4.99MQ [0.10-10MQ| 100
B High Power Rating Electrical Specifications
Item :::iv:; Ot ch\fn:()i(;\g OVh::I);ad V.?:t:ffe Resistance Range TCR
Type at7e°c_|TemP-Rande| Voltage | Voltage $0.1% | $0.25% |  $0.5% w1y, | o0
1000-22KQ +1
100-499KQ 15
12W 300V 500V 350V 100-1MQ +25
100-1MQ 100-4.99MQ [ 100-10MQ | 250
- 100-1MQ | 100-4.99MQ | 0.10-1MQ | +100
0623 100Q-22KQ +10
100-499KQ +15
3/5W 300V 500V 350V 100-1MQ +25
100-1MQ 100-4.99MQ [ 100-10MQ | 250
-55 ~ +155°C - [100-1mMa [ 1004.99MQ | 0.10-1MQ | +100
100-1MQ +25
0932 1w 400V 600V 400V 100-1MQ 100-4.99MQ [ 100-10MQ | 250
- [100-1ma | 100-4.99M [ 0.10-1Ma | 100
100-1MQ +25
1145 2w 500V 700V 500V 100-1MQ 100-4.99MQ [ 100-10MQ | £50
- |100-1ma | 100-4.99mMQ | 0.10-1MQ | 100
100-1MQ +25
1550 3w 500V | 1000V | 750V 100-1MQ 100-4.99MQ [ 100-10MQ | £50
- |100-1m | 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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B Environmental Characteristics

e2oViking

Item Specification Test Method
Resistance Value 1Q-10MQ Measure at a distance of 10mm from the cap end
Short Time Overload +(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 +(0.75%+0.05Q)

4 times RCWYV (or Umax. whichever less) for10000cycles
(1sec.on » 25secs.off)

Insulation Resistance >1000MQ

The measure was executed by V-Block methods

Endurance 1(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 RCWYV (or
Umax. whichever less)

Solderability 95% Min. Coverage

245+5°C for 3+0.5 seconds

0623 / 0932 sizes: £(0.5%+0.05Q)

Resistance to Soldering Heat 11145/ 1550 sizes: +(0.25%+0.05Q)

The solder iron heated to 260+5°C and applied to the termination for a
duration of 10+1 seconds

No obvious deterioration of coatings

Solvent Resistance of Marking 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
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Wire Wound Leaded Resistor—KNQ Series

lConstruction

@ @
[lFeatures
—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.
[
C 1”7d D
i | I by
| | |
[ H I L I
Ml Derating Curve
Unit: mm
Weight | Packaging
Type L D H d (9)
00 Ammo
& T TN (o0toe
= I I ~ 0932 9.0£0.5 3.5+0.5 26+2.0 | 0.56+0.05 373.0 2500PCS
% 60 I I \H 1
. | - 1145 11.5¢1.0 | 4.5+0.5 35+2.0 | 0.65+0.05 758.0 1000PCS
= | |
=" I I s 1550 15.5¢1.0 | 5.0+0.5 33+2.0 | 0.70+0.05 1108.5 1000PCS
0
OIS0 2SS0 TS 100 135 1S 4TS 200 128250 278 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+3.0 | 0.70+0.05 3832.0 250PCS
BlPart Numbering
[ KNQ | | 0932 | [ J | A | G ] | u | 1000
I I I 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 U: 172w
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BStandard Electrical Specifications

e2oViking

L (e Rating | Operating Temp. Wz;meslteacr:rdI::\ g Resistance Range TCR
Type at 70°C Range Voltage +5% (PPM/°C)
0932 12W 300V 0.1Q~300Q
1145 1w 350V 0.1Q~500Q
1550 2w -65 ~ +155°C 350V 0.10~1KQ =300
1760 3w 500V 0.10~1.5KQ
2480 5W 500V 0.10~2.5KQ
BHigh Power Rating Electrical Specifications
Item Power Rating | Operating Temp. Wﬁ:slte:r:zﬁlg Resistance Range TCR
Type at 70°C Range Voltage +5% (xPPM/°C)
0932 1w 300V 0.10~500Q
1145 2W 350V 0.10~500Q
-565 ~ +155°C =300
1550 3w 350V 0.10~1KQ
1760 5w 500V 0.1Q0~1.5KQ

HResistor body color : Grey

B Environmental Characteristics

Item Requirement

Test Method

< +(2%R+0.05Q)

Short Time Overload Shall be no mechanical breakage

AC or DC voltage 2.5 times the rated voltage for 5 seconds

= +(5%R+0.05Q)

Endurance Shall be no mechanical breakage

70°C, apply rated voltage for 1000 hrs with 1 hrs “ON” and
0.5 hrs “OFF”

=+(5%R+0.1Q)

Damp Heat with Load 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-Ro 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)

< +(2%R+0.05Q)

Resistance To Soldering Heat 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
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B Taping/Packing Specifications (For MFR/ MOF / CFR/ FMR)
1.Standard Type (Reel & Ammo)

22°30" (16x)
Packing Methods 7 n—%"
@
S
. [ _[}15 /51 305
SRR TQ
1. mex. ol _|N2s
| N o '
B1 | B2 A
(1) Resistor (4) Flange
"‘l |“'_ |"7 A 4’4 I"‘_ (2) Bandolier (5) Cylinder
0.5 max. 6+0.5 mm (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
0318 261050 10 5+0.3 72 5,000 5,000 - -
52+1/-0 1.2
0623 5+0.3 72 5,000 5,000 5,000 5,000
26+0.5/-0 1.0
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 -
Al Packing " »
mmo Packin C N
=
o]
: =
ol
‘\- [
|
A ™
: Unit: mm
Packing Methods Ammo Packing
Type
L A B1-B2 S A B Cc MFRQty | CFRQty | MOF Qty | FMR Qty
52+1/-0 1.2 79+2 7313 25745
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 257+5
0623 5+0.3 5,000 5,000 5,000 5,000
26+0.5/-0 [ 1.0 52+2 10943 252+5
0932 52+1/-0 1.2 5+0.3 79+2 58+3 25745 1,000 1,000 1,000 1,000
73+1/-0 10342 82+3 262+5
1145 1.5 5+0.3 1,000 1,000 1,000 1,000
52+1/-0 81+2 8513 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 82+2 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 82+3 26215 - - 500 -
2480 88+1/-0 1.5 10+0.8 115+2 7313 26515 - - - -
2485 88+1/-0 1.5 10+0.8 11542 7313 26515 - - 250 -
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2. Special Type (Bulk)

P
L Do |-1—D-|
s O ,I |
d \ * 1
P S 0~3mm g}
| [eo3mm FA Type
MA Type MC Type

Al

A

J2

\//::::::
° o
pJ1

]

FD Type
Unit: mm
Product Type P H H1/h H2/G JII2 D L d E
ype

0318 MA 541 8.0¢1 - - 1.8£0.3 3405 | 0.45:0.03 -
MA 1041 10.021 - - 2.3:0.3 6.3:0.5 | 0.55:0.03 -
0629 FD 5~15 27.0£2 1242 2.3:0.3 6.3:0.5 | 0.55:0.03 321
MA 12,541 10.021 - - 3.2¢0.5 9.0¢05 | 0.65:0.03 -

MC 12,541 6.5+2 3.542 - 3.2¢0.5 9.0¢0.5 | 0.65:0.03 -
0932 FA 5~15 5.0£2 - - 3.2:0.5 9.0:0.5 | 0.65:0.03 321
FB 5~15 4.0£2 - 312 3.2¢0.5 9.0¢05 | 0.65:0.03 341
FC 5~15 10.0£3 - 412 3.2¢0.5 9.0:0.5 | 0.650.03 321

MA 1541 12,541 - - 4.5:0.5 11.5¢1.0 | 0.78£0.03 -

MC 1541 9.5:2 4552 - 4.5:0.5 11.5¢1.0 | 0.78£0.03 -
1145 FA 515 5.0£2 - - 4.5:0.5 11.5¢1.0 | 0.780.03 321
FB 5~15 4.0£2 - 312 4.5£0.5 11.5¢1.0 | 0.78£0.03 3¢1
FC 515 10.0£3 - 412 4.5:0.5 11.5¢1.0 | 0.780.03 341

MA 2041 15.0+1 - - 5.0£0.5 15.5¢1.0 | 0.780.03 -

MC 2041 13.542 3.542 - 5.0£0.5 15.5¢1.0 | 0.780.03 -
1550 FA 515 5.0£2 - - 5.0£0.5 15.5¢1.0 | 0.780.03 321
FB 515 4.0£2 - 342 5.0£0.5 15.5¢1.0 | 0.780.03 3¢1
FC 5~15 10.0+3 - 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 | 0.780.03 -

1760 MC 2441 5,041 6.0+2 - 6.0£0.5 17.5¢1.0 | 0.780.03 -
1765 FB 5~15 7.03 - 342 6.0£0.5 17.5¢1.0 | 0.78£0.03 3+1
FC 5~15 7.043 - 442 6.0£0.5 17.5¢1.0 | 0.780.03 341

2480 MA 3021 15.0+1 - - 8.0:05 | 245+1.0 | 0.78£0.03 -
2485 FC 5~15 7.0£3 - 4+2 8.0:0.5 | 24.5:1.0 | 0.78£0.03 341




Foil Initiator Chip Resistor—FIR Series

lConstruction

@ |FR4 Substrate @ |Bottom Electrode
.Features @ |Foil Layer ® |Top Electrode
— Size: 0805, Resistance range:2~8Q ®|Overcoat © |Edge Electrode
—Firing energy down to 1.0mJ
—Firing time down to 250us
lIDimensions Unit: mm
Size Weight
Applications RS - e ! o (@
.M. PP (Inch) (1000pcs)
—Mining
_ Electro-Pyrotechnic FIRO5 0805 2.00+0.15 | 1.20+0.10 | 0.60+0.15 | 0.50+0.15 0.53
— Electric-Detonator
lPart Numbering
IFIIR\\0|5| |l|<\ \ITI\rl\II\OOTO\
Product Dimensions Resistance Packaging TCR Power Resistance
Type (LxW) Tolerance Code (PPM/C) Rating
05: 0805 K: £10% T: Taping F: +200 :Standard* 0020: 2Q
L: +15% Reel (See Remark) .
M- £20% 0030: 3Q
N: £30%
*Remark: Standard part no need for power rating code.
B Electrical Specifications
Item Power Rating Resistance Range TCR
t 70°C PPM/*
Type 4 +10% *15% *20% +30% ( &)
FIR05 1/20W 2~8Q +200
BRange of Ignition Performances
Lou NO FIRE NO FIRE ALL FIRE IGNITION ALL FIRE
Type Current (A) Duration (s) Current (A) TIME (ms) Energy (uJ)
FIR05 0.5t01.2 2t0 10 Down to 1 Down to 0.25 Down to 1000
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B Environmental Characteristics

Item Requirement Test Method
Z.?rgp; r)ature Coefficient of Resistance As Spec. -55°C ~+125°C, 25°C is the reference temperature
High Temperature Exposure AR+5% at +125°C for 1000 hrs
Temperature Cycling AR+5% -55°C to +125°C, 1000 cycles
Operational life AR+2% Ta=125°C at 0.05mW power for 1000hr
Biased Humidity AR+5% 1000 hrs 85°C /85%RH 10% of operating power.
Bending Strength (Board Flex) AR+2% Bending once for 60 seconds, 2mm
Solderability 95% min. coverage 245+5°C for 3 seconds
B e o el e o e
Vibration AR+2% gog(;g fg;ZO min., 10 cycles each of 3 orientations,
ESD AR+5% Air discharge 25KV/1time

m Reference Standards: JIS-C 5201-1; IEC-60115-1; MIL-STD-202; JESD22, AEC-Q200
Hm Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date.

BPackaging
Packaging Quantity & Reel Specifications Unit: mm A M i
S K
Type oA oB oc w T Ta|:)aep(eErI-\) : v
FIRO5 [ 178.0+1.0 [60.0+1.0 [ 13.5+0.7 | 95+1.0 | 11.5+1.0 5,000
Paper Tape Specifications L , _ NN
Bottom Tape Top Tape
N L/ D .
\ | Ey T
P
\ F oW
8
AN v
Sl - .
/,,/ Pa;;gr Tape\ Resistor P4 'ﬁPz“ Po N Direction of unreelmg;
Unit: mm
Type A B w E F Po P1 Pz QDo T

FIR05 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

IRecommend Land Pattern

————— % 1 Unit: mm

C Type A B c
————— v FIR05 1.00 1.00 1.3540.2

a

y N
\ 4
A
\ 4
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Automotive Grade Thin Film Precision Chip Resistor—AR..A Series

[lFeatures

lConstruction

‘<—>| D1

!
@

0 o

@ |Alumina Substrate

@ |Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode

® |Barrier Layer

Overcoat

— AEC-Q200 Compliance ® |Top Electrode ® |External Electrode © |Marking
—Advanced thin film technology
—RoHS compliant
— Special materials, design, and processing  [JDimensions Unit: mm
for high sulfur applications -
— Test proven immunity to humidity, moisture, Size Weight
and sulfur Type (Inch) L w T D1 D2 (9)
(1000pcs)
AR02 | 0402 | 1.00+£0.05 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.20+0.10 0.54
.App"cations AR03 | 0603 | 1.55+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 1.83
— Automotive AR05 | 0805 | 2.00+0.15 | 1.25+0.15 | 0.55+0.10 | 0.30+0.20 | 0.40+0.20 4.71
—Med!cal Equipment _ AR06 | 1206 | 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 0.35+0.25 9.02
— Testing / Measurement Equipment
— Printer Equipment AR13 | 1210 | 3.10+£0.15 | 2.40+0.15 | 0.55+0.10 | 0.40+0.20 | 0.55+0.25 10.00
— Automatic Equi t troll
C“ omatic Equipment Controller AR10 | 2010 | 4.90+0.15 | 2.40£0.15 | 0.55+0.10 | 0.60+0.30 | 0.500.25 | 23.61
—Converters
—Communication Device, Cell Phone, GPS, AR12 | 2512 | 6.30+£0.15 | 3.10+0.15 | 0.55+0.10 | 0.60+0.30 | 0.50+0.25 38.06
PDA
HlPart Numbering
|A|R||0|3||%|\| \IT\\(ll\ ||| 1001
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
02: 0402 T: £0.01% T: Taping Reel S: 5 : Standard* 0100: 10Q A: Automotive Grade
03: 0603 A: +0.05% B: Bulk B: +10 (See Remark) 10R2: 10.2Q
05: 0805 B: £0.1% N: £15 X:1/10W 1000: 100Q
06: 1206 C: +0.25% C:+25 W: 1/8W 1001: 1KQ
13: 1210 D: +0.5% D: +50 V:1/4W 1004: 1MQ
10: 2010 F:+1% G: 2/5W
12: 2512 O: 1/3W
V:1/2W

*Remark: Standard part no need for power rating code.

W Derating Curve
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BStandard Electrical Specifications

e2oViking

Item Pov'ver Operating Max: Max. Resistance Range TCR
Rating Temp. Rande Operating Overload PPM/°C
Type at 70°C P-Range | yoltage Voltage 0.05% $01% | £0.25% | £0.5% | 1% | )
ARO2 (0402) | 1/16W | -55 ~ +155°C 50V 100V 10Q - 12KQ 10Q - 221KQ fgg
ARO3 (0603) | 1/16W | -55 ~ +155°C 50V 100V 10Q — 49.9KQ 4.7Q - 680KQ fgg
ARO5 (0805) | 1/10W | -55 ~ +155°C 100V 200V 10Q - 100KQ 4.7Q - 1MQ fgg
ARO6 (1206) | 1/8W | -55 ~ +155°C 150V 300V 10Q - 200KQ 47Q-1.5MQ fgg
AR13 (1210) | 1/4W | -55 ~ +155°C 150V 300V 10Q - 499KQ 10Q - 1MQ fgg
AR10 (2010) | 1/4W | -55 ~ +155°C 150V 300V 10Q - 499KQ 10Q - 1MQ fgg
AR12 (2512) | 1/2W | -55 ~ +155°C 150V 300V 10Q - 499KQ 10Q - TMQ fgg
B Special Electrical Specifications
Item| Power . Max. Max. Resistance Range
Rating Teo ""):“g;r:‘gg e Operating | Overload (P;I\CII'IEC)
Type at70°C : Voltage | Voltage | +0.01% | #0.05% | #0.1% | %0.25% | +0.5% | *1%
49.9Q - 12KQ +5
ARO2 (0402)| 1/16W | -55~+155°C | 50V 100V 370
49.9Q - 12KQ 49.9Q - 69.8KQ 5
24.9Q - 15KQ +5
ARO3 (0603)| 1/16W | -55~+155°C | 50V 100V 55T To0o JP——
15KQ | 49.9KQ - +
24.9Q - 30KQ +5
ARO5 (0805)[ 1/10W | -55~+155°C | 100V 200V Srea T To0o oo 0
30KQ | 100KQ 15
24.9Q - 50KQ +5
ARO06 (1206)| 1/8W | -55~+155°C | 150V 300V 5150 T T00- oo e
50KQ | 200KQ +15
AR13 (1210)| 1/4W | -55~+155°C | 150V 300V - 100 ~ 10Q - 1MQ +10
499KQ +15
R 10Q — +10
AR10 (2010)| 1/4W | -55~+155°C | 150V 300V - 499K0 10Q — 1MQ 5
. 10Q - +10
AR12 (2512)| 1/2W | -55~+155°C | 150V 300V - 499K0 10Q - 1MQ 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.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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B High Power Rating Electrical Specifications

Item

Type

Power
Rating
at 70°C

Operating
Temp. Range

Max.
Operating
Voltage

Max.
Overload
Voltage

Resistance Range

10.01%

10.05%

0.1%

0.25%

10.5%

+1%

TCR
(PPMI°C)

AR02 (0402)

1/10W

-56 ~ +155°C

50V

100V

10Q - 221KQ

25
+50

ARO3 (0603)

1/10W

1/8W

-56 ~ +155°C

75V

150V

24.9Q

- 15KQ

+5

24.9Q -
15KQ

10Q -
49.9KQ

10Q - 332KQ

10
+15

4.7Q - 680KQ

25
+50

10Q - 680KQ

25
+50

ARO5 (0805)

1/8W

1/5W

-56 ~ +155°C

150V

300V

24.9Q

- 30KQ

+5

24.9Q -
30KQ

10Q -
100KQ

10Q - 1MQ

+10
+15

4.7Q - 1MQ

25
+50

10Q - 1MQ

25
+50

AROB (1206)

1/4W

2/5W

-55 ~ +155°C

200V

400V

24.90

- 50KQ

+5

24.9Q -
50KQ

10Q -
200KQ

10Q - 1MQ

+10
+15

4.7Q - 1.5MQ

10Q - 1.5MQ

+50

AR13 (1210)

113W

12W

-56 ~ +155°C

200V

400V

10Q -
499KQ

10Q - 1MQ

+50

10Q - 1MQ

+50

AR10 (2010)

13W

-55 ~ +155°C

200V

400V

10Q -
499KQ

10Q - 1MQ

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

e2oViking

Requirement

Short Time Overload

1206 2/5W, 1210 1/2W)

AR+0.1% (0402 1/10W, 0603 1/8W, 0805 1/5W,

Item Test Method
Tol. = 0.05% Tol. > 0.05%
;F_? rg;?;r)ature Coefficient of Resistance As Spec. -55°C~+125°C, 25°C is the reference temperature
AR+0.05%

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

AR+0.2% for high power rating

Insulation Resistance >1000 MQ Apply 100VDC for 1 minute
AR+0.05% AR+0.2%
Condition D Steady State TA=125°C at derated
Operational Life >7kQ AR+0.2% power.

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 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:

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

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.
Wave Form: Tolerance for half sine shock pulse.
H 0, 0,
Mechanical Shock AR0.05% AR0.1% Peak value is 100g’s. Normal duration (D) is 6.
_— 5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration AR+0.05% AR+0.1% 10-2000 Hz
Human body model
ARO02: 0.4KV
ESD AR+0.5% ARO03: 1KV
ARO05: 1.5KV

ARO06, AR10, AR12, AR13: 2KV

Resistance to solvents

Marking Unsmeared

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

Sulfur Test

AR+1%

105+2°C, no power rating for 1000 hrs

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)=y (P*R) or Max. Operating Voltage whichever is lower.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1; AEC-Q200; MIL-STD-202; JESD22; UL-94;
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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BPackaging

Packaging Quantity & Reel Specifications Unit: mm
Embossed i
Type ®A oB ocC w T TaPZ'%‘E’A) Plastic /
P Tape (EA) ;
ARO2 | 178.0+£1.0 | 60.0+1.0|13.5+0.7 | 95+1.0 | 11.5+£1.0 10,000 - L
ARO3 | 178.0+£1.0 | 60.0+1.0|13.5+0.7 | 95+1.0 |11.5+£1.0 5,000 - )
ARO5 | 178.0+£1.0 | 60.0+1.0|13.5+0.7 | 95+1.0 | 11.5+£1.0 5,000 -
ARO6 | 178.0+£1.0 | 60.0+1.0|13.5+0.7 | 95+1.0 | 11.5+£1.0 5,000 -
AR13 | 178.0+£1.0 | 60.0+1.0|13.5+0.7 | 95+1.0 | 11.5+£1.0 5,000 -
AR10 [ 178.0£1.0 [ 60.0+1.0 [ 135+0.7 [ 13.5+1.0 [ 155+ 1.0 - 4,000 L _ L
AR12 | 178.0+1.0 | 60.0+1.0|13.5+0.7 | 13.5+1.0| 155+1.0 - 4,000
Paper Tape Specifications
Bottom Tape Top Tape
N / /¢ Do
// C I .,/ n ; E 5
T PP —P—D 1
M i A F
| B [ wW
|
& [ —— x|
,/H \\ |
/'/pa;;l(;r Tape\x Resistor P P2 Po | Direction of unreeling
Unit: mm
Type A B w E F Py P4 P, ®D, T
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
ARO03 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 ¢ Dy
/o » A
WA e N NS Y Y e N2 S .-
W “ N /14»“ )‘\\‘, C ‘ W, L/ | 4'»
L | Flw
1 e e Bl e 3 . L. "k4L
J . | | | | N
~IN\ A —— ; \ 4
f { N S ¢Ds1.4Min.
<« > N Resistor P, ><52 « Po N Direction of unreeling R
/Embossed Tape
Unit: mm
Type A B w E F Po P1 P2 QDo 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
Unit: mm
IRecommend Land Pattern
Type A B C
/ _____ % 4 ARO2 0.50 0.50 0.60:0.2
/ C ARO03 0.80 1.00 0.90+0.2
//Q _____ ‘-/ ARO05 1.00 1.00 1.35+0.2
% AL AR06 2.00 1.15 1.70£0.2
AR13 2.00 1.15 2.50£0.2
B A AR10 3.60 1.40 2.50£0.2
¢ > AR12 4.90 1.60 3.10£0.2
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Automotive Grade Thin Film Precision Chip Resistor (Wide Thrminal)— ARW..A Series
lConstruction

12090

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
.Features @ |Bottom Electrode ® |Barrier Layer Overcoat

® :
— AEC-Q200 Compliance Top Electrode ® |External Electrode ® [Marking

—Advanced thin film technology
—RoHS compliant . .
— Special materials, design, and processing .Dlmensmns Unit: mm

for high sulfgr appligations . . } Weight
— Test proven immunity to humidity, moisture, Type Size L w T D1 D2 ()
and sulfur (Inch) (1000pcs)
ARWG62 | 0612 | 1.55+0.15 | 3.00+0.15 | 0.43+0.10 | 0.25+0.15 | 0.32+0.15 7.69
.Applications ARW20 | 1020 | 2.45+0.20 | 4.90+0.20 | 0.43+0.10 | 0.40+0.20 | 0.52+0.20 20.95
_ Automotive ARW25 [ 1225 | 3.15+0.20 | 6.30+0.20 | 0.45+0.10 | 0.52+0.20 | 0.52+0.20 33.24

—DC Motor, Inverters
— Testing / Measurement Equipment
—Robotics, Industrial Control System

lPart Numbering

CARW | [ 62 | [ B | [T | [ c | [ T |
l | | I l

Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating Code
62: 0612 B: £0.1% T: Taping Reel C: 25 T 1W 0100: 10Q A: Automotive Grade
20: 1020 C: +0.25% B: Bulk D: +50 A: 1.5W 10R2: 10.2Q NA: No Making
25: 1225 D: £0.5% S: 2W 1000: 100Q Automotive Grade
F:+1% 1001: 1KQ
1004: 1MQ

B Derating Curve

ARW Series ARW Series
100 100 \
] ] )
%0 | N 90 |- A
80 N 80 |1 i
| N ! . \
~ 70 = 70 \
£ 60 T 60 ;
3 s 3 %0 i
w40 L w40 |1 L
H ! H ! AN
HEERS s o i \
20 4+ 20 44 ! \
10 + 10 4 !
o . o I sl A
-60-50-40-30-20-10 0 10 20 30 40 50 60 70 80 90 100110120130140150160 -60 -40 -20 0 20 40 60 80 100 120 140 160

Ambient Temperature(°C) Terminal Temperature(°C)
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BStandard Electrical Specifications

ltem| power Rating Operating o pn::a):ing Ovl\gfl)c(;a d Resistance Range TCR

Type at 70T Temp. Range | "y ce Voltage | *0.1% | 20.25% | 20.5% | #1% | (PPM/C)
ARW62 (0612) 1w -55 ~ +155°C 75V 150V 2.50 - 80KQ fﬁﬁ
ARW20 (1020) 1.5W -55 ~ +155°C 100V 200V 2.50 — 200KQ fﬁg’
ARW25 (1225) 2W -55 ~ +155°C 200V 400V 2.50 — 250KQ fﬁﬁ

I Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of Resistance

1020, 1225 sizes: 2mm  Other sizes: 3mm

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

) RCWV*2.5 or Max. Overload Voltage whichever is lower
Short Time Overload AR+0.1% for 5 seconds
Insulation Resistance >1000 MQ Apply 100VDC 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 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:

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.

o oo o e e
Vibration AR0.1% ?Og_’zsofg(r) ilozmin., 12 cycles each of 3 orientations,
ESD AR+0.5% Human body model

0612, 1020, 1225: 2KV

Resistance to solvents

Marking Unsmeared

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

Sulfur Test

AR#1%

105+2°C, no power rating for 1000 hrs

Flammability

No ignition of the tissue paper or scorching

or the pinewood board

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

red.

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; AEC-Q200; MIL-STD-202; JESD22; UL-94;
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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Packaging Quantity & Reel Specifications Unit: mm
Embossed
Paper ;
Type DA ®B (0103 w T Plastic
Tape (EA) Tape (EA)
ARWG62| 178.0+1.0 [60.0+1.0 | 13.5+0.7 | 95+1.0 | 11.5£1.0 5,000 - s
ARW20| 178.0+1.0 [ 60.0+1.0 | 13.5+0.7 | 13.5+1.0 | 155+ 1.0 - 4,000
ARW25| 178.0+1.0 [ 60.0+1.0 | 13.5+0.7 | 13.5+1.0 | 155+ 1.0 - 4,000
Paper Tape Specifications
Bottom Tape Top Tape
\\\ /// R
\ Jany ll | E F\
. L/

/ Pa;}(—erTaPe\x Resistor L P4 ’FPZ' Po | Direction of unreeling
Unit: mm
Type A B w E F Py P, P, ®D, T
ARWG62 | 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
"I'oﬁpTape - ¢ Do
C 3 A A
i N vl\v A T T /AR N /T | E X
/ Y L/ SN “J/ L/ L/ A
[V 2 ‘ i
\ \ Fw
lo * e Bl e * . . A &
,J | N\
[ 1 T ‘ ‘ AN v
AN ~— ¢ D11.4Min.
(L 4 Resistor P, »‘& P, | Direction of unreeling
,, < > >
/ Embossed Tape !
Unit: mm
Type A B w E F Po P P, D, T
ARW20 |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
ARW25 | 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
lRecommend Land Pattern
Unit: mm
Type A B C
C ARWG62 0.70 1.00 3.55+0.2
ARW20 1.20 1.40 5.35+£0.2
ARW?25 2.10 1.20 6.75+0.2
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Automotive Grade Metal Thin Film Chip Resistors —ARM..A Series

lConstruction

‘<—>| D1 ‘

) (GNO) ®
Features
. @ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
—AEC-Q200 Compliance -
— High precision resistance tolerance: +0.02% @ |Bottom Electrode ® |Barrier Layer Overcoat

—Low TCR down to +5ppm/C ® |Top Electrode ® |External Electrode © |Marking

—Advanced sulfur resistance verified according
to ASTM B 809

L HlDimensions Unit: mm
B Applications :

] Size Weight
— Automotive Type Inch L w T D1 D2 (9)
— Telecommunication (Inch) (1000pcs)

—Medical equipment

) ) ARMO2 | 0402 |1.00+0.05)0.504+0.05 [0.30+0.05 | 0.20+0.10 | 0.20£0.10 0.54
—Industrial equipment

Industrial measurement instrumentation, industrial ARMO3 | 0603 |1.55+0.10|0.80+0.10]0.45+0.10|0.30+0.20 | 0.30+0.20 1.83

machines, Various sensors, medical electronics
ARMO5 | 0805 |2.00+0.15]1.25+0.15[0.55+0.10 | 0.30+0.20 | 0.40+0.20 4.71

ARMO6 | 1206 |3.05+0.15|1.55+0.15]|0.55+0.10|0.42+0.20 | 0.35+0.25| 9.02

lPart Numbering

\ATM\IOIGIIIFI\IT\\?\III 1001

Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/C) Rating Code
02: 0402 Q: £0.02% T: Taping Reel S: 5 : Standard* 0100: 10Q A: Automotive Grade
03: 0603 A: £0.05% B: Bulk B: £10 (See Remark) 10R2: 10.2Q NA: No Making
05: 0805 B: +0.1% C: 25 Y:1/16W 1000:100Q Automotive Grade
06: 1206 D: #0.5% D: +50 X:1/10W 1001: 1KQ
M: 1/6W 1004: 1MQ
W: 1/8W
V: 1/4W

*Remark: Standard part no need for power rating code.

W Derating Curve

100

== Ultra high power
application

80
\ ——High power

\ application
60

40 \

20 \\
\ AN

0 35 70 85 105 140 175

Power ratio(%)

Ambient Temperature(°C)
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Item Power Rating Max. Max. Resistance Range
. TCR
Operating| Overload (PPMIC)
Type Standard| High |Ultrahigh| Voltage | Voltage |  +0.02% $0.05% | *0.1% | +0.5%
100Q - 3KQ +5
100Q - 3KQ 47Q - 100KQ +10
?&hgg)z 132W | 116w | 1/8W 75v 100V o
100Q - 3KQ 47Q — 100KQ ook +25
470 - 100 -
- - 100KQ | 150KQ 100
100Q - 5.1KQ +5
ARMOS 100Q - 5.1KQ 47Q - 270KQ +10
116W | 110W | 1/6W 100v | 200V
(0603) 1000-51ka | A7Q- | A79- 1470 _1Mma +25
: 270KQ | 332KQ *
470 -
- - sog | 100-1MQ +50
100Q - 10.2KQ +5
100Q — 10.2KQ 47Q — 475KQ +10
'?&'\3(5))5 110W | /8w 1/4W 150v | 300V oo
1000 -10.2kQ| T 470 - 2.7MQ +25
470 - 00—
- - 27MQ | 2.7MQ %50
100Q — 33.2KQ +5
100Q - 33.2KQ 470 - 1MQ +10
?fz“gg? 18W | /4w - 200V | 400V
1000 - 33.2KQ | 47Q — 1MQ 470 - 51MQ +25
470 - 00—
- - 51MQ | 5.1MQ 150

Operating Voltage=V(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.
Operating Temperature Range=-55 ~ +155°C
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
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B Environmental Characteristics

Item

Requirement

Test Method

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

As Spec.

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

Short Time Overload

=47QAR%0.1%
=47QAR+0.05%
for Standard and High power rating

AR+0.1% for Ultra high power rating

RCWV*2.5 or Max. overload voltage whichever
is lower for 5 seconds

Endurance

Standard power rating at 85°C AR+0.1%
High power rating at 85°C AR+0.25%
Ultra high power rating at 70°C AR+0.5%

RCWYV for 1000 hrs with 1.5 hrs “ON” and 0.5 hrs
“OFF”

Biased Humidity

AR0.1% for Standard power rating

AR=+0.25% for high power rating

AR+0.5% for Ultra high power rating

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

High Temperature Exposure

=470QAR+0.25%
=470QAR+0.1% for 0603/0805/1206 size

=47QAR+0.25%
=47QAR+0.2% for 0402 size

at +155°C for 1000 hrs

Temperature Cycling

=47QAR+0.25%
=470Q0AR%0.1%

-55°C to +1257C, 1000 cycles

Resistance to soldering heat AR+0.1% 260+5°C for 10 seconds
Insulation Resistance >1000 MQ Apply 100Vpc for 1 minute
Bending Strength (Board Flex) AR%0.1% Bending once for 60 seconds

Bending displacement: 1206 sizes: 3 mm

Solderability 95% min. coverage 245+5C for 3 seconds
Terminal strength No broken Force of 1.8kg for 60 seconds.
Wave Form: Tolerance for half sine shock
Mechanical Shock AR+0.1% pulse.
Peak value is 100g’s. Normal duration (D) is 6.
— 5 g’s for 20 min., 12 cycles each of 3
0,
Vibration AR£0.1% orientations, 10-2000 Hz
Human body model
ESD AR+0.5% ARMO02 - ARM03  0.2KV

ARMO05 - ARM0O6 1KV

Resistance to solvents

Marking Unsmeared

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

Sulfur Test

AR+1%

105+2°C no power rating for 750 hrs.

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)= V(P*R) or Max. Operating voltage whichever is lower

B Referernce Standards: JIS-C-5201-1, IEC-60115-1 , MIL-STD-202, JESD22, AEC-Q200, ASTM-B-809-95, UL-94
[l Storage Temperature: 15~28°C; Humidity < 80%RH
[l Shelf Life: 2 years from production date.
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Packing Quantity & Reel Specifications

Unit :mm
Paper
Type A [%]:] [7]0 w T Tape (EA)
ARMO02 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5£1.0 10,000
ARMO3 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5£1.0 5,000
ARMO5 178.0£1.0 60.0+1.0 13.5+0.7 9.5+1.0 11.5£1.0 5,000
ARMO06 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
p p lap ¢ Do
[ ¥ E A A
— D Dad Do }
¥ Y } /\VH} Y | Y % % } L
I ] F W
B A
i ) | | : | | | | M
e
Resistor P1 Pl Po direction of unreeling
Paper Tape [« A > >
Unit: mm
Type A B w E F Po P4 P, ®D, T
ARMO2 | 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
ARMO3 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
ARMO5 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
ARMO06 | 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
Il Recommend Land Pattern Unit: mm
/ _____ :V// 4 Type A B c
/ c ARMO2 0.50 0.50 0.60£0.2
//}/;: _____ / ARMO3 1.00 1.00 1.20£0.2
\ 4
ARMO5 1.20 1.40 1.65+0.2
ARMO06 2.20 1.40 2.00+0.2
B A
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Automotive Grade Professional Thin Film Chip Resistor—ART..A Series

lConstruction

@066

IFeatures @ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
—Operating temperature up to 175°C for 1000 hrs @ |Bottom Electrode ® |Barrier Layer Overcoat
—Rated dissipation Pgs up to 0.4W for size 1206 ® |Top Electrode ® |External Electrode @© |Marking
—AEC-Q200 Compliance
—Superior temperature cycling robustness
—Advanced sulfur resistance verified according to . .
ASTM B 809 HlDimensions Unit: mm
. . . Weight
M Applications Type (f;‘:ﬁ) L w T D1 D2 @)
—Automotive (1000pcs)
— Telecommunications ART02 | 0402 |1.00£0.05(0.50£0.05[0.3040.05(0.20+0.10|0.20+0.10| 0.54
—NMedical equipment
—Industrial equipment ARTO3 0603 |1.55+0.10(0.80+0.10|0.45+0.10|0.30+0.20|0.30+0.20| 1.83
ARTO05 0805 |2.00£0.15(1.25+0.15(0.5510.10|0.30£0.20|0.40+0.20| 4.71
ARTO06 1206 [3.05+0.15|1.55%0.15|0.55+0.10(0.42+0.20|0.35£0.25| 9.02
lPart Numbering
_ART | [ 03 | [ F | T [ | 1001
I I I I I |
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/C) Rating Code
02: 0402 B: £0.1% T: Taping Reel C: 25 : Standard® 0100: 10Q A: Automotive Grade
03: 0603 D: +0.5% B: Bulk D: +50 (See Remark) 10R2: 10.2Q
05: 0805 F:+1% 1000:100Q
06: 1206 1001: 1KQ
1002: 10 KQ
1003: 100KQ
1004: 1M Q

*Remark: Standard part no need for power rating code.

lFunctional Performance

Derating-Standard Operation

Derating- Power Operation

Derating- Advanced Power Operation

100
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Item| o ower Rating Operating Max: Max. Resistance Range TCR
t 850 T R Operating Overload PPM/C
Type a emp. kange v°|tage Voltage +0.1% | +0.5% | 1% ( )
ARTO02 (0402) 1/10W -55 ~ +175°C 50V 100V 10Q — 221KQ +25,+50
ARTO03 (0603) 3/20W -55 ~ +175°C 75V 150V 4.7Q0 - 511KQ +25,+50
ARTO5 (0805) 1/5W -55 ~ +175°C 150V 300V 4.7Q - 1MQ 125,50
ARTO6 (1206) 2/5W -55 ~ +175°C 200V 400V 470 -1MQ 125,50
BEMaximum Resistance Change at Rated Dissipation
Advanced
Operation Mode Sta;dard Pcl;wer Temperature
70 70 P
85
ARTO02 0.063W 0.100W 0.100W
ARTO03 0.100W 0.125W 0.150W
Rated dissipation
ARTO05 0.125W 0.200W 0.200W
ARTO06 0.250W 0.400W 0.400W
Operating temperature range -55 ~125°C -55 ~ 155°C -65 ~ 175°C
Permissible film temperature 125°C 155°C 175°C
ARTO02 10Q — 221KQ 10Q — 221KQ 10Q — 221KQ
ARTO03 4.7Q - 511KQ 4.7Q - 511KQ 4.7Q - 511KQ
Max. resistance change at rated dissipation ARTO5 4.7Q-1MQ 4.7Q-1MQ 4.7Q-1MQ
for resistance range, |AR/R] after: ARTO6 470 — 1MQ 470 — 1MQ 470 — 1MQ
1000hr = 0.15% = 0.3% = 0.5%
8000hr = 0.25% = 0.5% —

Operating Voltage=V(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.
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B Environmental Characteristics

Item Requirement Test Method
El'_ﬁrgp;}r)ature Coefficient of Resistance As Spec. +25/-56/+25/+125/+25°C
Short Time Overload AR+0.10 %
(Standard operation mode) T ° RCWV*2.5 or Max. overload voltage whichever is
Short Time Oyerload AR+0.25% lower for 5 seconds
(Power operation mode)
Insulation Resistance >1000 MQ Apply 100V for 1 minute
1000hrs [ AR+0.15%
Standard at 70°C
8000hrs | AR%0.25%
Endurance 1000hrs [AR%0.3% [RCWV with 1.5 hrs “ON” and 0.5 hrs “OFF”
Power at 70°C
8000hrs | AR+0.5%
Advanced temperature o
at 85°C 1000hrs [ AR+0.5%
125°C AR+0.15%
High Temperature Exposure 155°C AR+0.3% 1000 hrs
175°C AR+0.5%
Temperature Cycling AR+0.25% 30 min at -55°C and 30min at 155°C, 1000 cycles
. - Standard operation mode 1000hrs  85°C /85%RH 10% of operating power
Biased Humidity AR+0 5% (=100 V)
Bending once for 60 seconds
Bending Strength (Board Flex) AR+0.1% Bending displacement:

0402 0603 0805 1206 sizes: 3 mm

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

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

No brofer
Weye orn: Tlerarce o e sine shodk e
Vibration AR+0.1% ?Og’zsofgg iiozmin., 12 cycles each of 3 orientations,
ESD AR+0.5% Human body model

0402 0.4 KV ; 0603 1 KV ; 0805 1.5 KV : 1206 2 KV

Resistance to solvents

Marking Unsmeared

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

Flammability

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

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

External Visual

No visible damage.

Electrical test not required. Inspect device construction,
marking and workmanship.

Physical Dimension

As Spec.

Verify physical dimensions to the applicable device
detail specification.

Note: User(s) and Suppliers Specification. Electrical
test not required.

RCWV(Rated continuous working voltage)= V(P*R) or Max. Operating voltage whichever is lower
HReference Standards: MIL-STD-202, JIS-C-5201-1, EN 60115-1, JESD22, IEC-60115-1, AEC-Q200, UL-94, MIL-STD-883

[l Storage Temperature: 15~28°C; Humidity < 80%RH
[l Shelf Life: 2 years from production date.
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B Packaging
Packing Quantity & Reel Specifications Unit :mm
Paper ¢
Type A 2B (%] w T Tape (EA)
ARTO02 |178.0+1.0| 60.0+1.0 | 13.5£0.7 | 9.5+1.0 11.5£1.0 10,000 i
p
ARTO3 |178.0+¢1.0| 60.0+1.0 | 13.5£0.7 | 9.5+1.0 11.5£1.0 5,000 /Y
ARTO5 |178.0¢1.0| 60.0+1.0 | 13.5£0.7 | 9.5+1.0 11.5£1.0 5,000
ARTO06 |178.0+1.0| 60.0+1.0 | 13.5+0.7 | 9.51.0 | 11.5%1.0 5,000
Paper Tape Specifications
Bottom Tape Top Tape
p p lap ¢ Do
M & ¥ E y
— Jan A D Jan \ 4
F.¢ W API T | W
F:
BT VW
L )w ‘ ; | | | | 1 1 M
| ! A
T
Resistor P1 Pl Po direction of unreeling
Paper Tape < > >
Unit: mm
Type A B w E F Po P, P, oD, T
ARTO02 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
ARTO03 1.104£0.05 | 1.904+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
ARTO05 1.60+0.05 | 2.374+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
ARTO06 | 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+0.10 | 1.55+0.05 | 0.75+0.05
IRecommend Land Pattern Unit: mm
_____ % 2 Type A B c
/ / c ART02 0.50 0.50 0.60£0.2
% ----- y ARTO3 0.80 1.00 0.90+0.2
ARTO05 1.00 1.00 1.35+0.2
B A ARTO06 2.00 1.15 1.70£0.2
B Safety Precautions

Install the following fail-safe design systems to ensure safety. If these products are used in equipment, the defects of these

products may cause casualties or other severe damage, such as damage to vehicles (cars, trains, ships), traffic lights,

medical equipment, aviation Aerospace equipment, electric heating equipment, combustion/gas equipment, rotating

equipment, and disaster/crime prevention equipment.

% The system is equipped with protection circuits and protection devices.

% The system is equipped with redundant circuits or other systems to prevent an unsafe state in the event of a single

failure.

% The system is equipped with a system to prevent the spread of fire or prevent malfunctions.
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Automotive Grade High Power Thin Film Chip Resistors —ARTP..A Series

lConstruction

B Features @ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
—Operating temperature up to 175°C for 1000hr @ |Bottom Electrode ® |Barrier Layer Overcoat
—Rated dissipation up to 0.4W for size 0805
—AEC-Q200 Compliance ® |Top Electrode ® |External Electrode © |Marking
—Superior temperature cycling robustness
—Advanced sulfur resistance verified according to .Dimensions Unit: mm
ASTM B 809
Size Weight
B Applications TvPe | (nch) L w T D1 D2 (@)
) (1000pcs)
—Automotive
_Industrial ARTP02 | 0402 |1.00%0.05/0.50+0.05|0.30+0.05|0.20+0.10/0.20+0.10| 0.54
—High power and high temperature applications ARTPO3 | 0603 |1.55+0.10/0.80+0.10|0.45+0.10|0.30+£0.20|0.30+£0.20| 1.83
—Replacement for larger case sizes ARTPO5 | 0805 |2.00:0.15|1.25:0.15(0.55£0.10[0.3040.20]0.400.20| 4.71
lPart Numbering
_ARTP | [ 05 | [ F | I e | | 1001
| | | I |
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/C) Rating Code
02: 0402 B: £0.1% T: Taping Reel C: 25 : Standard* 0100: 10Q A: Automotive Grade
03: 0603 D: +0.5% B: Bulk D: £50 (See Remark) 10R2: 10.2Q
05: 0805 F:+1% 1000: 100Q
1001: 1KQ
1002: 10 KQ
1003: 100KQ

*Remark: Standard part no need for power rating code.

Functional Performance
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BStandard Electrical Specifications

e2oViking

Item i i Max. Max. Resistance Range
P | rparaind, | operating | oueiosa o )
Type ' Voltage Voltage £0.1% *0.5% #1%
ARTPO2 (0402) 1/5W 50V 100V 47Q —100KQ fgg
47Q —100KQ 10Q —100KQ +25
ARTPO3 (0603) 1/4W 75V 150V
-55 ~ +175°C - 10Q — 100KQ +50
47Q —100KQ 10Q —100KQ +25
ARTPO5 (0805) 2/5W 150V 300V
- 10Q — 100KQ +50
BEMaximum Resistance Change at Rated Dissipation
Operation Mode PT:wer Advanced ';I'emperature
70 85
ARTPO02 0.200W 0.200W
Rated dissipation ARTPO3 0.250W 0.250W
ARTPO5 0.400W 0.400W
Operating temperature range -55 ~155C -55 ~175C
Permissible film temperature 155°C 175°C
ARTPO02 47Q - 100KQ 47Q - 100KQ
ARTPO3 10Q — 100KQ 10Q — 100KQ
Max. resistance change at rated dissipation
for resistance range, |/AR/R| after: ARTPO5 10Q - 100KQ 10Q - 100KQ
1000hr = 0.2% = 0.3%
8000hr = 0.4% —
Operating Voltage=V(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.
I Environmental Characteristics
Item Requirement Test Method
Iﬁgrggature Coefficient of Resistance As Spec. +25/-55/+25/+125/+25°C
Short Time Overload o RCWV*2.5 or Max. overload voltage whichever is
. AR+0.25%
(Power operation mode) lower for 5 seconds
Insulation Resistance >1000 MQ Apply 100Vpc for 1 minute
1000hrs | AR+0.20%
Power at 70°C . “« AN « »
Endurance 8000hrs AR+0.40% Tgo\g/\ér\;vlth 1.5 hrs “ON” and 0.5 hrs “OFF
Advanced temperature
at 85C 1000hrs | AR+0.30%
AR+0.20% +155°C
High Temperature Exposure 1000 hrs
AR+0.30% +175°C
Temperature Cycling AR+0.25% -55°C to +155°C, 1000 cycles
. . Power operation mode 1000 hrs 85°C/85%TH 10% of operating power
Biased Humidity AR*0 5% (=100V)
Bending once for 60 seconds
Bending Strength (Board Flex) AR+0.1% Bending displacement:

0402 0603 0805 sizes: 3 mm

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

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

Terminal strength No broken Force of 1.8kg for 60 seconds.

Mechanical Shock AR0.1% Wave Form: Tolerance for half sine shock pulse.

Peak value is 100g’s. Normal duration (D) is 6.

193




Item Requirement Test Method

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

Vibration 10-2000 Hz

AR+0.1%

Human body model

ESD 0402: 0.4KV ; 0603: 0.5KV ; 0805: 1.5KV

AR+0.5%

Add Aqueous wash chemical - OKEM Clean or

Resistance to solvents equivalent. Do not use banned solvents.

Marking Unsmeared

No ignition of the tissue paper or scorching

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

or the pinewood board

RCWV(Rated continuous working voltage)= V(P*R) or Max. Operating voltage whichever is lower
B Reference Standards: MIL-STD-202, JIS-C-5201-1, IEC-60115-1, AEC-Q200, UL-94

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

BPackaging
Packing Quantity & Reel Specifications Unit :mm =t
Paper
Type OA 2B ac w T Tape (EA)
ARTPO2 | 178.0+1.0 | 60.0+1.0 | 13.520.7 | 9.5+1.0 | 11.5%1.0 10,000 S
ARTPO3 | 178.0+1.0 | 60.0+1.0 | 13.520.7 | 9.5+1.0 | 11.5%1.0 5,000
ARTPO5 | 178.0£1.0 | 60.0+1.0 | 13.5+0.7 | 9.5¢1.0 | 11.5%x1.0 5,000
Paper Tape Specifications - - -l
Bottom Tape Top Tape
p p lap ¢ Do
— _ ¥ E A A
— D D b d | }
Voo s W
I [ [ | [
O | Fw
B v
t ) ‘ | i | | |
] ! T 1 1 I 1 v
T
Resistor P1 P2 Po direction of unreeling
Paper Tape [ T i > Unit: mm
Type A B w E F Po P1 P2 QDo T
ARTPO02 | 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+0.10 | 2.00+£0.05 | 1.55+0.05 | 0.40+0.03
ARTPO3 | 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
ARTPO5 | 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
lIRecommend Land Pattern Unit: mm
[
s N % 1 Type A B c
/ C ARTP02 0.50 0.50 0.60+0.2
%— - % v ARTPO03 0.80 1.00 0.90+0.2
ARTPO05 1.00 1.00 1.35+0.2

J ¥
\ 4
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lConstruction

e2oViking

Automotive Grade High Voltage Thin Film Flat Chip Resistor— ARHV..A Series

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

@ |Bottom Electrode ® |Barrier Layer Overcoat

® |Top Electrode ® |External Electrode ® |Marking
M Features HDimensions Unit:mm
—High operating voltage Umax. Up to 1000V Size Weight
—Low voltage coefficient < 1.5ppm/V Type (Inch) L w T D1 D2 (9)
— Superior moisture resistivity (85°C; 85%RH) (IE00pcs)
—AEC-Q200 Compliance ARHV05 0805 |2.00+0.15| 1.25+0.15 | 0.55+0.10 | 0.30+0.20 | 0.40+£0.25 53
—Test proven immumity to humidity, moisture, ARHV06 | 1206 |3.05+0.15|1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 0.35+0.25 |  10.8

and sulfur
ARHV13 1210 | 3.10+0.15| 2.40+0.15| 0.55+0.10 | 0.40+0.20 | 0.55+0.25 15.7

B Applications

—Industrial and automotive inverters
—Battery management system
—Testing / Measurement Equipment
—Automatic Equipment Controller

HPart Numbering
ARHV | [ 13 | [ B | [ T | [ C | | | 1213
| | I | l
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating Code
05:0805 B: £0.1% T: Taping Reel B: £10 -Standard* 1213:121KQ A: Automotive Grade
06:1206 C: +0.25% B: Bulk N: 15 (See Remark) 1004: 1MQ NA: No Making
13:1210 D: £0.5% C: £25 2004: 2MQ Automotive Grade
F:+1% D: +50
*Remark: Standard part no need for power rating code.
W Derating Curve
100
80
&
© 60
s
= 40
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0
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BStandard Electrical Specifications

Item

Type

Power Rating
at 70°C

Operating
Temp. Range

Max.
Operating
Voltage

Max.
Overload
Voltage

Resistance Range TCR

VCR

+0.1% | £0.25%

(PPM/°C) | (PPM/V)

10.5%

1%

1/5W

-55 ~ +155°C

450V

900V

ARHV05 (0805)

+10
+15
+25
+50

180KQ~1MQ <1.5

ARHV06 (1206) 1/4W -65 ~ +155°C

700V

1400V

+10
15
25
+50

160KQ~2MQ <15

ARHV13 (1210) 1/3W -55 ~ +155°C

1000V

2000V

+10
+15
+25
+50

121KQ~3.01MQ <1.5

I Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of Resistance

(TC.R) As Spec. -55°C~+125°C, 25°C is the reference temperature
) U=2*V(P*R) or Max. overload voltage whichever is
0,
Short Time Overload AR+0.05% lower for 5 seconds
U ="(P*R)
0,
Endurance AR£0.1% 1.5 h on; 0.5 h off; 70 °C; 1000 hrs
U =0.1* V(P*R)
Damp Heat with Load AR%0.1% 40+2°C, 90~95% R.H.
1000 hrs with 1.5 hrs “ON” and 0.5 hrs “OFF”
U =0.3* V(P*R)
Biased Humidity AR+0.25% 1000 hrs 85°C/85%RH
Voltage isn’t exceeding 100V
Temperature Cycling AR+0.1% -55°C to +125°C,1000 cycles
High Temperature Exposure AR%0.2% at +155°C for 1000 hrs
. . U=2x V(P*R)
0,
Single pulse high voltage overload AR+0.1% 10pulses 10us / 700us
.. ) U=2x V(P*R)
0,
Periodic electric overload AR%0.1% 0.1'son: 2.5's off; 1000 cycles
Bending Strength (Board Flex) AR+0.05% Bending amplitude 3mm for 60 seconds
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat AR+0.02% 260+5°C for 10 seconds
Terminal strength No broken Force of 1.8 kg for 60 seconds.
N 5g’s for 20min, 12 cycles each of 3 orientations, 10-
0,
Vibration AR+0.05% 2000Hz
Human body model
ESD AR+0.5% 0805: 2KV

1206, 1210: 6KV

Resistance to solvents

Marking Unsmeared

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

Flammability

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

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

Sulfur Test AR+1%

105+2 °C no power rating for 750 hrs.

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

W Reference Standards: MIL-STD-202, JIS-C-5201-1,IEC-60115-1,AEC-Q200, UL-94,JESD22, IEC61000-4,ASTM-B-809-95
[l Storage Temperature: 15~28°C; Humidity < 80%RH

[l Shelf Life: 2 years from production date.
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Packing Quantity & Reel Specifications

Unit :mm
Paper
Type OA 2B acC w T Tape (EA)
ARHV05 178.0£1.0 60.0£1.0 13.5£0.7 9.5%£1.0 11.5+1.0 5,000
ARHV06 178.0£1.0 60.0£1.0 13.5£0.7 9.5%£1.0 11.5+1.0 5,000
ARHV13 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
p p lap ¢ Do
[ ] § ¥ E A A
— N o 8 A .
v VS | W
T N | P
. JLLIL
T
Resistor P1 P2 Po direction of unreeling
Paper Tape < P> > >
Unit: mm
Type A B w E F Po P4 P, ®D, T
ARHVO05 | 1.60+£0.05 | 2.37+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 | 1.55+0.05 | 0.75+£0.05
ARHVO06 | 2.00+0.05 | 3.55+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 | 1.55+0.05 | 0.75+0.05
ARHV13 | 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
lRecommend Land Pattern Unit: mm
/ _____ % A Type A B c
/ C ARHV05 1.00 1.00 1.35+0.2
/// / ARHV06 2.00 1.15 1.70+£0.2
454 ARHV13 2.00 1.15 2.50+0.2
B A

A
\ 4

A
\ 4




Automotive Grade Metal Foil Chip Fixed Resistor—MF..A Series

[lFeatures

—AEC-Q200 Compliance

—High power rating up to 2 Watts
—Low TCR down to +50 PPM/°C
— Current detecting resistors for power supply, Motor

circuits, etc

— Superior mechanical and frequency characteristics
— Compliant with RoHS directive

—Halogen free requirement

B Applications

— Switching Power Supply, Over Current Protection
—Voltage Regulation Module(VRM)

—DC-DC Converter, Charger

— Automotive Engine Control, Portable Devices etc.

lConstruction

@ |Ceramic Substrate |@ |Primary Overcoat @ |Edge Electrode
@/|Alloy Plate ®|Cu Plating Barrier Layer
® |Top Electrode ® |Secondary Overcoat |© |External Electrode

M Derating Curve

Percent rated load(%)

-55¢C 70¢C
100 : N
| :\
75 ; H—N
1 1
1 1
50— : \\
I 1
1 1
25 | { \\
: | N
1 1
75 50 25 0 25 50 75 100 125 155 170

Ambient temperature(°C)

lDimensions
L
ca ]
\, /
* ”
t
L]
_b_
Figure1 Figure2 Figure3
Unit: mm
Size Resistance

Type (Inch) (mQ) L W t a b
MFO03 0603 5-20 1.60+0.20 0.80+0.20 0.70£0.15 0.35+0.25 0.35+0.20
3-4 0.70+0.30
MF05 0805 547 2.00+0.20 1.25+0.20 0.70+0.15 0.40+0.25 0402030
3-4 0.90+0.30
MF06 1206 556 3.20+0.20 1.60£0.20 0.75+0.15 0.50+0.30 0502030
3 1.60+0.30
MF10 2010 4-5 5.00£0.20 2.50+0.20 0.75+0.20 0.60+0.30 1.30+0.30
6-100 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
8-200 0.90+0.30

.Figure 1 for MFO03 type ; Figure 2 for MF05 2 10mQ / MF06 type / MF12 type ; Figure 3 for MFO5 < 10mQ / MF10 type
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Product Dimensions Resistance Packaging TCR Power Resistance Function
Type (LxW) Tolerance Code (PPM/'C) Rating Code
03: 0603 F:+1% T: Taping Reel D: £50 V: 1/4W R005: 0.005Q A: Automotive Grade
05: 0805 G: 2% E: +100 O: 1/3W R010: 0.01Q
06: 1206 J: 5% F: 200 U: 172w R100: 0.1Q
10: 2010 T 1W
12: 2512 S: 2w
B Standard Electrical Specifications
el Eg::; Operating Limiting Max. Resistance Range(mQ) TCR
Type at 70°C Temp. Range | Element Current |Overload Current +1% +29, | +5% (PPM/°C)
9 +200
1/4W 5.0A 11.2A
10-20 +100
MF03 -55 ~ +170°C
5-9 +200
1/3W, 1/2W 10.0A 22.4A
10 +100
1/4W 3.5A 7.9A 19 - 47 +50
MF05 -55 ~ +170°C 3-9 +100
1/3W, 1/2W 12.9A 28.9A
10 -20 +50
12W 5.0A 11.2A 19 - 56 +50
MF06 -55 ~ +170°C 3-9 +100
12W, 1W 18.3A 40.8A
10 -20 +50
3-9 +100
MF10 1w -55 ~ +170°C 18.3A 40.8A
10-100 +50
1w 3.2A 71A 99 - 200 +50
2 +200
MF12 -55 ~ +170°C
1w, 2w 31.6A 63.3A 3-9 +100
10-100 +50
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

No mechanical damage
AR=#1%

1/2W&1W: 5xrated power for 5s; 2W: 4xrated power for 5s

High Temperature Exposure

No mechanical damage
AR=#1%

1000 hrs.@T=170+2°C .Unpowered.

Temperature Cycling

No mechanical damage
AR=+1%

-55°C(30min)~ normal temperature(< 1min )~ 155°C (30min), 1000 cycles.

Biased Humidity

No mechanical damage
AR=%1%

85 C/85%RH. 1000 hours, Apply 10% of operating power or
limiting element current whichever is lower

Component Solvent Resistance]

Clearly marked
No mechanical damage

Immersed in three solvents after 3min immersion, brush wipe 10 times,
a total of 3 times, washing with washing and cleaning agent, room
temperature on the surface of the ventilation drying

Solderability

95% min. coverage

245+5°C for 3+0.3 seconds

Resistance to Soldering Heat

No mechanical damage
AR=+1%

270+5°C for 10+1 seconds

Mechanical shock

No mechanical damage
AR=%1%

Positive half wave, peak acceleration:100g’s, pulse duration:6ms,
three axis six to each 3 times, a total of 18 times
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Item

Requirement

Test Method

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

No mechanical damage

Frequency:10Hz~2000Hz,acceleration:5g S, a loop 20 min, X,Y,Z

Vibration AR=+1% three directions, each direction 12 cycles,36 cycles
Thermal Shock Z;zfﬁt}?mcal damage -55°C(15min)~ normal temperature(<20sec )~ 155°C (30min), 300 cycles|

Operational Life

No mechanical damage
AR=+1%

70+ 2°C, 1000hrs,

rated current or limiting element current
whichever is lower for 1.5 hrs "ON” and 0.5hrs “OFF”

125+ 2°C, 1000hrs, de-rated current for 1.5 hrs "ON” and 0.5hrs “OFF”

Operation at Low Temperature

No mechanical damage
AR=+1%

-55+5°C , 1h without load rated voltage or limiting element voltage
whichever is lower for 45min, 15min without load.

Flammability

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

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

Substrate Bending Test

No mechanical damage

Bending distance: 2mm

AR=+1% Duration: 60+5s.
. No mechanical damage .
Terminal Strength AR=+1% Appling force 17.7N for 60+1s

B Reference Standards: IEC 60115-1; JIS-C 5201-1; AEC-Q200; MIL-STD-202; JESD22; UL-94
B Storage Temperature: 5~30°C; Humidity 30~70%RH

BPackaging
Packing Quantity & Reel Specifications Unit :mm P
Paper Emboss
Type A 2B agc w T Plastic
Tape (EA) | 106 (EA)
MF03 |[178.0+2.0| 58.0+2.0 | 13.0£0.5 | 9.5£1.0 | 12.5+1.5 5,000 - o
MFO05 |[178.0+2.0| 58.0+2.0 | 13.0£0.5| 9.5£1.0 | 12.5+1.5 5,000 -
MFO06 |[178.0+2.0| 58.0+2.0 | 13.0£0.5 | 9.5£1.0 | 12.5+1.5 5,000 -
MF10 |[178.0+2.0| 57.0+2.0 | 13.0£0.5 | 13.0+£0.5 | 15.5+1.5 - 4,000
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
Bottom Tape Top Tape
¢ Do
] e ¥ y
— R S M NS NS ~ ~ | EN
“g [\ |/‘M < > | ]/ | ] ‘ NP | N 4
f_k | I Al 1 | I |
\ Flw
|I B A
L |
ol A - e Y LF ,
T
Resistor B | 2 J 0 A direction of unreeling
Paper Tape I« > . >
Unit: mm
Type A B w E F Po P, P, @Dy T
MFO03 | 1.10+0.10 | 1.85+0.10 | 8.00+0.20 | 1.75+0.10 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+£0.10 | 0.75+0.10
MFO5 | 1.65+0.10 | 2.35+0.10 | 8.00+0.20 | 1.75+0.10 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 0.95+0.10
MF06 | 1.90+0.20 | 3.50+0.20 | 8.00+0.20 | 1.75+0.10 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 0.95+0.10
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Emboss Plastic Tape Specifications

e2>Viking

Top Tape
p Tap ¢ Do
( R 3 A A
A N e SN N N N N2 N B
W ;|_W/ ﬁTﬂw/ I Y I | N
y
\ LE W
Y ™ e Bl e ™ . ™ ° A
| ¥
] sl | M
] T A 4 .
5 ¢ D1 1.4Min.
EJ Resistor Pr | P2\ Po | girection of unreeling
Emboss Tape ! ! "
Unit: mm
Type A B w E F Po P, P, @Dy T
MF10 | 2.82+0.15 | 5.50+0.15 | 12.0£0.10 | 1.75¢0.10 | 5.5+0.10 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 0.84+0.10
MF12 | 3.45+0.15 | 6.78+0.15 | 12.020.10 | 1.75¢0.10 | 5.5+0.10 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.10
BRecommend Land Pattern Unit: mm
Type Resistance A B (o3
EI MF03 5mQ - 20mQ 06 2.8 1.0
3mQ - 4mQ 0.5
A MFOS 5mQ - 47mQ 0.8 3.2 4
3mQ - 4mQ 0.8
: MF06 =5 E6m0 T8 4.4 1.8
3mQ - 9ImQ 16
MF10 10mQ - 100mQ 27 6.3 2.9
2mQ - 4mQ 1.0
MF12 5mQ - 200mQ 3.8 8.0 34

201




Automotive Grade Tantalum Nitride Thin Film Precision Chip Resistor—TAR Series

B Construction

’ <—>| D1

OO e

© © O

® |Alumina Substrate @ |Edge Electrode @ |Resistor Layer

@ |Bottom Electrode ® |Barrier Layer Overcoat

® |Top Electrode ® |External Electrode ® |Marking
[lFeatures HlDimensions Unit: mm
— Tantalum nitride thin film resistor Size Weight
— High stability in humid environments Type (Inch) L w T D1 D2 (9)
—AEC-Q200 Compliance (1000pcs)

) TARO2 | 0402 | 1.00+0.05 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.20+0.10 0.54

—Tight tolerance down to +0.05%
— Extremely low TCR down to +10PPM/°C TARO3 | 0603 | 1.55+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 1.83
— Resistance values from 10 ohm to 1M ohm TARO5 | 0805 | 2.00+0.15 | 1.25+£0.15 | 0.55+0.10 | 0.30£0.20 | 0.40+0.20 4.71
— Special materials, design, and processing for TARO6 | 1206 | 3.05+0.15 | 1.55+0.15 | 0.55+0.10 | 0.42+0.20 | 0.35+0.25 9.02

high sulfur applications
— Test proven immunity to humidity, moisture,
and sulfur

B Applications MDerating Curve

— Automotive
—Medical Equipment
— Testing / Measurement Equipment

—
o
=1

o
=

— Automatic Equipment Controller

@
=

—Converters

AN

N\
N\

0 20 40 60 80 1000 1200 1400 180 180

— Communication Device

=
=}

Power ratio (%)

[~
=

]

Ambient Temperature (C)

BlPart Numbering

(AR [ | A ] LT | [ c | [ m]
I I I I | I

@

202

Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
02: 0402 A: £0.05% T: Taping Reel B: £10 Y: 1/16W 0100: 10Q . Standard Marking
03: 0603 B: £0.1% B: Bulk N: +15 M: 1/6W 1001: 1KQ for E96 / E24
05: 0805 C: +0.25% C: £25 P: 1/5W 1004: 1MQ N: No Marking
06: 1206 D: £0.5% D: £50 uU: 12w
F: 1%
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BStandard Electrical Specifications

e2oViking

Item Power Operating Max. Max. Resistance Range TCR
Rating Temp. Operating Overload (PPMI°C)
Type at 85°C Range Voltage Voltage | +0,05% | 20.1% | £0.25% | 0.5% | 1%
+10
TARO2 (0402) 1/16W -55 ~ +155°C 50V 100V 40Q - 35KQ f;g
150
+10
TARO3 (0603) |  1/6W  |-55~+155°C| 75V 150V 40Q — 130KQ f;g
+50
+10
TARO5 (0805) 1/5W -55 ~ +155°C 100V 200V 10Q — 350KQ f;g
150
+10
TARO06 (1206) 12W -55 ~ +155°C 200V 400V 10Q - 1MQ f;g
+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

Temperature Coefficient of Resistance

(TCR) As Spec. -55°C~+125°C, 25°C is the reference temperature
Short Time Overload AR+0.1% RCWV*2.5 or Max. Overload Voltage whichever is lower
for 5 seconds
Insulation Resistance >1000 MQ Apply 100Vpc for 1 minute
. ) Condition D Steady State Ta=125°C at derated power.
0,
Operational Life AR£0.1% 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 AR+0.15% at +155°C for 1000 hrs

Temperature Cycling

AR+0.1% for 125°C
AR#0.2% for 155°C

-55°C to +125°C, 1000 cycles
-55°C to +155°C, 1000 cycles

Bending Strength (Board Flex)

AR+0.1%

Bending 2mm for 60 seconds

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

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

Terminal strength No broken Force of 1kg for 60 seconds

. Wave Form: Tolerance for half sine shock pulse.

0,

Mechanical Shock AR£0.1% Peak value is 100g’s. Normal duration (D) is 6.

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

0,

Vibration AR+0.1% 10-2000 Hz

Human body model
ESD AR+0.1% TARO2 ~ TARO3  0.2KV

TAROS - TARO6 1KV

Resistance to solvents

Marking Unsmeared

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

Requirement

Test Method

Sulfur Test AR+1% 10512 °C no power rating for 750 hrs
Flammability No |gn|_t|on of the t_|ssue paper or V-0 or V-1 are acceptable. Electrical test not required
scorching or the pinewood board
1000 +48/-0 hours, loaded with RCWV or Vmax in
Endurance AR£0.1% chamber controller 85 +2°C, 1.5 hours on and 0.5
hours off
Moisture Resistance AR£0.1% 6512°C, 80~100% RH, 10 cycles, 24 hours/cycle

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; JESD22; UL-94; EIA-977
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date.

BPackaging
Packaging Quantity & Reel Specifications Unit: mm
Paper

Type DA OB oC w T Tape (EA) / . \

TARO02 178.0£1.0 | 60.0+1.0 13.5+0.7 9.5+1.0 11.5£1.0 10,000 : > A

TARO3 178.0£1.0 | 60.0+1.0 13.5+0.7 9.5+1.0 11.5£1.0 5,000 b

TARO5 178.0£1.0 | 60.0+1.0 13.5+0.7 9.5+1.0 11.5£1.0 5,000

TARO6 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
\. — . .
\ / E

>

/,: \\
/R N

N
Y

Q N N N

N N A AN
I A N
ulie 'R
{

|
tf/ —t v

/ PaperTape\ Resistor P sz“ Po , Direction of unreeling
Unit: mm
Type A B w E F Py P, P2 QDo T
TARO2 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
TARO3 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
TARO5 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
TARO6 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
IRecommend Land Pattern Unit: mm
- o Type A B C
A
/ """ % TARO2 0.50 0.50 0.60+0.2
C TARO3 0.80 1.00 0.90+0.2
TARO5 1.00 1.00 1.35+0.2
% """ e v TARO6 2.00 1.15 1.70£0.2
B

A
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Automotive Grade Chip Resistor—CR..A Series

lConstruction

|<—> D1

|
[+

D2

@ |Alumina Substrate @

Edge Electrode @

Resistor Layer

@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
.Features ® |Top Electrode ® |External Electrode ® |Secondary Overcoat
—AEC-Q200 Compliance
— Highly reliable multilayer electrode construction .Dimensions Unit: mm
— Special con.stl.'uctlon .to prevent sulfuration in a S Weight
sulfur containing environment Type (Inch) L w T D1 D2 (9)
— Compatible with all soldering process (1000pcs)
—100% CCD inspection CR-01 | 0201 [0.60+0.03|0.30+0.03 | 0.23£0.03 | 0.15+0.05 | 0.15+0.05 0.15
CR-02 | 0402 [1.00£0.05|0.50+0.05|0.35+0.05 | 0.20+0.10 | 0.20+0.10 0.62
CR-03 | 0603 [ 1.60+0.10|0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 2.04
M Applications CR-05 | 0805 [2.00£0.10 | 1.25+0.10 | 0.5040.10 | 0.35£0.20 | 0.40£0.20 |  4.37
—Automotive Industry CR-06 | 1206 |3.10+0.10 | 1.5540.10 | 0.55+0.10 | 0.50£0.25 | 0.50+0.20 |  8.95
~ Telecommunication Equipments CR-10 | 1210 [3.10£0.10|2.60+0.15| 0.55+£0.10 | 0.50+0.25 | 0.50+0.20 15.96
—Radio and Tape Recorders, TV Tuners i — B— B— — — i
_ Digital Cameras, Watches, Pocket Calculators CR-0A | 2010 |5.00£0.10 | 2.5040.15 | 0.55+0.10 | 0.60£0.25 | 0.50+0.20 | 24.24
— Computers, Instruments 35\;\%“ 2010 | 5.00+0.10 | 2.50+0.15] 0.74+0.10 | 0.60+0.30 | 1.70£0.20 36.86
—Medical Equi t
edical Equipmen CR-12 | 2512 | 6.35£0.10 | 3.10£0.15 | 0.55£0.10 | 0.60£0.25 | 0.50:0.20 | 39.45
C(g{VJ)Z 2512 | 6.35£0.20 | 3.15£0.15 | 0.74+0.10 | 0.60£0.30 | 2.10:0.20 | 53
lPart Numbering
CR-
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
01: 0201 D: £0.5% A: Automotive Grade 4: 7" Reel 4Kpcs _--1R2:1.20
02: 0402 F: +1% C: High Power & 6: 7" Reel 10Kpcs ---3K3: 3.3KQ
03: 0603 J: 5% Automotive Grade 7: 7" Reel 5Kpcs ---10K: 10KQQ
06: 1206 Automotive Grade A: 10" Reel 10Kpcs -“ to fill up 6 spaces
10: 1210 B: 10” Reel 20Kpcs
0A: 2010 U: Ultra High Power C: 13" Reel 40Kpcs
12: 2512 & Automotive Grade || D: 13" Reel 20Kpcs
Q: Ultra High Power 1
& Automotive Grade
100
i
Wl Derating Curve B0 |
g M
3 e
® o}
T 40 |
E i S
20
10

-B0) -50 40 30 -20 40 0 10 20 30 40 50 60 TO

Ambient Temperature(C)

80 90 100 110 120 130 140 150 160
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BStandard Electrical Specifications

Power Rating .
Item at 70°C Operating Temp. Max: Max. Resistance Range TCR
Operating Overload
Type Jumper Range Voltage Voltage (PPM/°C)
Rated Current *1% (E24 ~ E96) +5% (E24)
CR-01 (0201) 1/20W -55 ~ +155°C 30V 50V 1Q - 10MQ +200
10-9.76Q +200
CR-02 (0402) 1/16W -55 ~ +155°C 50V 100V 10Q - 1MQ +100
1.02MQ - 10MQ +200
1Q-9.76Q +200
CR-03 (0603) 1/10W -55 ~ +155°C 75V 150V 10Q - 1MQ +100
1.02MQ - 10MQ +200
1Q-9.76Q +200
CR-05 (0805) 1/8W -55 ~ +155°C 150V 300V 10Q - 1MQ +100
1.02MQ - 10MQ +200
1Q-9.76Q +200
CR-06 (1206) 1/4W -55 ~ +155°C 200V 400V 10Q - 1MQ +100
1.02MQ - 10MQ +200
10Q-9.76Q +200
CR-10 (1210) 1/2wW -55 ~ +155°C 200V 400V 10Q - 1MQ +100
1.02MQ - 10MQ +200
10Q-9.76Q +200
CR-0A (2010) 3/4W -55 ~ +155°C 400V 800V 10Q - 1MQ +100
1.02MQ - 10MQ +200
10Q-9.76Q +200
CR-12 (2512) 1w -55 ~ +155°C 500V 1000V 10Q - 1MQ +100
1.02MQ - 10MQ +200
B High Precision Electrical Specifications
f f Max. Max. Resistance Range
Item| Power Roatlng Operating Temp. Operating Overload TCIE
Type at 70°C Range Volta Volta (PPM/°C)
g g +0.5% (E24 - E96)
CR-02 (0402) 1/16W 50V 100V 10Q - 1MQ +100
CR-03 (0603) 1/10W 75V 150V 10Q - 1MQ +100
CR-05 (0805) 1/8W 150V 300V 10Q - 1MQ +100
CR-06 (1206) 1/4W -55 ~ +155°C 200V 400V 10Q - 1MQ +100
CR-10 (1210) 12W 200V 400V 10Q - 1MQ +100
CR-0A (2010) 3/4W 400V 800V 10Q - 1MQ +100
CR-12 (2512) 1w 500V 1000V 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.
[l Viking is capable of manufacturing the optional spec based on customer’s requirement.
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BHigh Power & Ultra High Power Rating Electrical Specifications

e2oViking

Max Max Resistance Range
Item| Power Rating | Function | Operating Operating Overlo.a d TCR
O, 0
Type at 70°C Code Temp. Range Voltage Voltage £0.5% 1% = (PPM/°C)
(E24 ~ E96) | (E24 - E96) (E24)
1/10W D - 1Q-9.76Q +200
CR-02 (0402) 50V 100V
1/8W 10Q - 1MQ +100
- 10 -9.76Q +200
CR-03 (0603) 1/4W C 75V 150V
10Q - 1MQ +100
- 10 -9.76Q +200
CR-05 (0805) 1/3W C 150V 300V
10Q - 1MQ +100
- 10 -9.76Q +200
CR-06 (1206) 1/2W C 200V 400V
10Q - 1MQ +100
-55 ~ +155°C - 10 -9.76Q +200
CR-10 (1210) 1w C 200V 400V
10Q - 1MQ +100
1w - 1Q-9.76Q +200
CR-0A (2010) *1.25W U 400V 800V
10Q - 1MQ +100
2W
- 1Q-9.76Q +200
2W C 500V 1000V
10Q - 1MQ +100
CR-12 (2512)
- 1Q-9.76Q +200
“3W U 250V 500V
10Q - 1MQ +100

*: 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.

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.

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

BJumper(0Q)
o
CR-01 (0201) 1A
CR-02 (0402) 1A
CR-03 (0603) 1A
CR-05 (0805) 2A
A <50mQ -55 ~ +155°C
CR-06 (12086) 2A
CR-10 (1210) 2.5A
CR-0A (2010) 3.5A
CR-12 (2512) 4A
B High Current Jumper(0Q)
CR-02 (0402) 1.5A
CR-03 (0603) 2A
CR-05 (0805) 2.5A
CR-06 (1206) 3.5A C <20mQ -55 ~ +155°C
CR-10 (1210) 5A
CR-0A (2010) 6A
CR-12 (2512) 7A
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B Environmental Characteristics

Requirement

Item Test Method
+1% +5% Jumper
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
) lower for 5 seconds, 2 seconds for high power series
[v) 0,
Short Time Overload 1(1.0%+0.05Q) | £(2.0%+0.05Q) [ <50mQ Ultra High Power: RCWV*2 or Max. Overload Voltage
whichever is lower for 5 seconds
Insulation Resistance >10G Max. Overload Voltage for 1 minute
. . Condition D Steady State TA=125°C at derated power.
Operational Life +(1.0%+0.10Q) [+(2.0%+0.10Q) | <100mQ Measurement at 24+4 hours after test conclusion.
1000 hrs. 85°C/85%RH 10% of operating power
Biased Humidity +(1.0%+0.10Q) |+(2.0%+0.10Q) |<100mQ (= 100V) ° o Of operating pow
High Temperature Exposure | £(1.0%+0.05Q) [£(1.5%+0.10Q) | <50mQ at +155°C for 1000 hrs.
Bending once for 60 seconds
Board Flex 1(0.25%+0.05Q)| £(1.0%+0.05Q) | <50mQ 2010, 2512 sizes: 2mm  Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat | +(0.25%+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%
Temperature Cycling +(0.5%+0.05Q) | £(1.5%+0.05Q) | <50mQ -55°C to +125°C, 1000 cycles
. Wave Form: Tolerance for half sine shock pulse.
0, 0,
Mechanical Shock 1(0.25%+0.05Q)| £(1.0%+0.05Q) | <50mQ Peak value is 100g’s. Normal duration (D) is 6.
S 5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration 1(0.5%+0.05Q) | £(1.0%+0.05Q) | <50mQ 10-2000 Hz
Human body model
0201: 0.5KV
#(3%+0.05Q) 0402/0603: 1KV
ESD 0805 and above: 2KV
3 positive + 3 negative discharges
+(1%+0.05Q) p 9 9

ESD voltage acc. to size

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.

Sulfur Test

AR+1%

<50mQ

60+2°C, no power rating for 500 hrs.

RCWV(Rated continuous working voltage)=y (P*R) or Max. Operating Voltage whichever is lower.
B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1; AEC-Q200; MIL-STD-202;

JESD22; UL-94 ; EIA-977

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
Type Packaging | 1,0, width i) oA oB e w T
Quantity Diameter
10K 8mm 7 inch 178.5+1.5 6010 13.0+0.2 9.0+0.5 12.5+0.5
CR-01
CR.02 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
CR-03 5K 8mm 7 inch 178.5+1.5 6010 13.020.2 9.0+0.5 12.5+0.5
R-
gR g: Paper 10K 8mm 10 inch 254+1.0 100+0.5 13.04£0.2 9.5+0.5 13.5+£0.5
CR-10 20K 8mm 13 inch 330+1.0 100+0.5 13.0+0.2 9.5+0.5 13.540.5
CR-0A 4K 12mm 7 inch 178.5¢1.5 6010 13.0£0.5 13.0£0.5 15.5+0.5
Embossed
CR-12 8K 12mm 10 inch 250+1.0 62+0.5 13.0+0.5 12.5+0.5 16.5+0.5
CR-12(3W) | Embossed | 2K 12mm 7 inch 178.5+1.5 6010 13.0+0.5 13.0+0.5 15.5+0.5
Paper Tape Specifications
Bottom Tape Too Tape
~ — ¢ Da
N p—
™ J E
NP J NP
\ ]
N 10 w
|
AN
/ AN
Sl L L . .
/ 4 Resistor Pi P Po | Direction of unreeling
/" Paper Tap S0y SRR N Unit: mm
Type A B w E F Py P, 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
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BPackaging

Embossed Plastic Tape Specifications

Top Tape ¢ Do
/ . p/ £
N < < S S S PR o B2 ¢ !
e .
" F 'w
* * ° Bl . * . f OR4L
an —— SNy
,/T AN & D+1.5+0.25.-0
"4 Resistor P+, P3 . Po  Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F Py P, 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°
CZE\;\(/))A 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 | 1.55+0.05 | 1.20+0.20
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
CE;;J)Z 3.40+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 | 1.55+0.05 | 1.45+0.20
BRecommend Land Pattern Unit: mm
Type A B C
o A
/ _____ ,5?// CR-01 0.30 0.25 0.30
C CR-02 0.50 0.45 0.60
% _____ CR-03 0.90 0.60 0.90
A 4 CR-05 1.20 0.70 1.30
CR-06 2.00 0.90 1.60
CR-10 2.00 0.90 2.80
P B 1 A CR-0A 3.80 0.90 2.80
CR-0A(2W) 1.40 2.40 2.80
CR-12 4.90 1.60 3.50
CR-12(3W) 1.00 3.55 3.50
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Automotive Grade Thick Film High Precision Low TCR Chip Resistor—CRTC..A Series

lConstruction

© e

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
.Featu res ® |Top Electrode © |External Electrode © |Secondary Overcoat
—AEC-Q200 Qualified
—Small size and light weight
— Highly reliable multilayer electrode construction
— Compatible with all soldering process .Dimensions Unit: mm
—100% CCD inspection e Weight
B Applications Type L w T D1 D2 (9)
ne) (1000pcs)
— Telecommunication Equipment
_ Car Media CRTCO02| 0402 | 1.00+0.05| 0.50+0.05 | 0.35+0.05 [ 0.18+0.10 | 0.20+0.10 0.6
— Digital Cameras, Watches, Pocket Calculators CRTCO03| 0603 |1.60+0.10| 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 2.0
—Computers, Instruments CRTCO05| 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 CRTCO6| 1206 |3.10£0.10|1.55£0.10 [ 0.55£0.10 [ 0.50+0.25 | 0.50£0.20 | 8.9
lPart Numbering
ICR|T0|\0|6\ \lF\ \lc\ \\ll\ \10|02\ \ﬁl\\
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating

02: 0402 B: +0.1% T: 7"Taping Reel C: 25 Y: 1/16W 1000: 100Q A: Automotive Grade

03: 0603 C: £0.25% V110"T3Pi'.‘9 Reel D: 50 X: 1/10W 2201: 2.2KQ

05: 0805 D: £0.5% W:13"Taping Reel W: 1/8W 1002: 10KQ

06: 1206 F: +1% P: 1/5W 1004: 1MQ

V: 1/4W
O: 1/3W

Ml Derating Curve

For Standard power rating

100

For High power rating

LN i
80 i
70 i
60 |
50 |
40 i
30 |
20 i

i

i
10 :

Power ratio(%)

100
a0
80
70
60

1
1
1
1
1
1
1
1
1
50 1
1
1
1
1
1
1
1
1
1

40
30
20
10

Power ratio(%)
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Ambient Temperature(C)
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0
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Ambient Temperature(C)
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BStandard Electrical Specifications

Item ; ; Max. Max. Resistance Range (E24 - E96)
Pov;:;;aémg Oper;tlar;%'eremp. Operating | Overload (P;I\CIIII-\:’ c)
Type Voltage | Voltage | 191 $025% | $05% | 1%
CRTCO02
(0402) 1/16W 50V 100V 300Q~1MQ
C(E;SI'&O)B 110W 75V 150V 10Q~1MQ a8
CRTCO5 -55 ~ +155°C 20
(0805) 1/8W 150V 300V 10Q~3MQ [10Q~6.8MQ 10Q~10MQ B
CRTCO6 1/4W 200V 400V 100~5.1MQ 100~10MQ
(1206)
B High Power rating Electrical Specifications
Item ; ; Max. Max. Resistance Range (E24 - E96)
Pov:;;actmg Oper;tlar;%;remp. Operating | Overload (P;I\cn?’C)
Type Voltage | Voltage | 191 $0.25% | *05% | #1%
CRTCO02
(0402) 1/8W 75V 100V 300Q~1MQ
C(I;;SI'(%))Z% 1/5W 100V 150V 10Q~1MQ 405
CRTCO5 -55 ~ +155°C 250
(0805) 1/4W 150V 300V 10Q~3MQ |10Q~6.8MQ 10Q~10MQ B
C('EOCGO)G 1/3W 200V 400V 10Q~5.1MQ 10Q~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.
*TCR(25°C/-55°C): -50~+25PPM/°'C
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
I Environmental Characteristics
Item Requirement Test Method
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 +(0.2%+0.05Q) lower for 5 seconds

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

For Standard power rating:

02 (R=30KQ) : £(0.2%+0.05Q) 70+2°C, RCWV for 1000 hrs with
02 (R>30KQ) : £(0.4%+0.05Q) 1.5 hrs “ON” and 0.5 hr “OFF”
03,05,06 : £(0.2%+0.05Q)
Endurance
For High power rating:
02 (R=30KQ) : £(0.2%+0.05Q) 85+2°C, RCWV for 1000 hrs with
02 (R>30KQ) : £(0.4%+0.05Q) 1.5 hrs “ON” and 0.5 hr “OFF”
03,05,06 : £(0.2%+0.05Q)
) o 1000hrs 85°C/85%RH 10% of operating power
Biased Humidity +(1.0%+0.10Q)

(=100V).

02 (R=30KQ) /03 (R=200KQ): £(0.2%+0.05Q
High Temperature Exposure 02 (R>30KQ) /03 (R>200KQ ) : £(0.5%+0.05Q) At +155°C for 1000 hrs
05,06 : +(0.2%+0.05Q)

Board Flex +(1.0%+0.05Q) Bending once for 60 seconds 3mm

Solderability 95% min. coverage 245+5°C for 3 seconds
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Item Requirement Test Method
Resistance to Soldering Heat +(0.2%+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%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%

02 (R=30KQ) : #(0.2%+0.05Q)
Temperature Cycling 02 (R>30KQ) : £(0.5%+0.05Q) -55°C to +125°C, 1000 cycles
03,05,06 : £(0.2%+0.05Q)

Wave Form: Tolerance for half sine shock pulse.

Mechanical Shock +(0.25%+0.05Q) Peak value is 100g’s. Normal duration (D) is 6.

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

Vibration £(0.5%+0.05Q) 10-2000 Hz

Human body model
ESD +(3%+0.05Q) 0402/0603: 1KV
0805 and above: 2KV

Add aqueous wash chemical — OKEM Clean or

Resistance to Solvents No visible damage on appearance and marking. equivalent. DO not use banned solvents

Terminal Strength No broken Force of 1.8kg for 60 seconds

No ignition of the tissue paper or scorching or the| V-0 or V-1 are acceptable. Electrical test not

Flammability pinewood board required

Sulfur Test /ARt1% 6012°C, no power rating for 500 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

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

B Shelf Life: 2 years from production date
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Packaging

Reel Specifications & Packaging Quantity

Unit: mm
Type |Packaging Quantity l=ps 2] DA ®B ®C w T
Width Diameter
10K 8mm 7 inch 178.5+1.5 60" 13.0¢0.2 | 9.0¢0.5 | 12.5+0.5
CRTCO02 Paper 20K 8mm 10 inch 254+1.0 1004£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
CRTCO3 5K 8mm 7 inch 178.5¢41.5 | 60" | 13.0:0.2 | 9.0#0.5 | 12.5:0.5
CRTCO05 Paper 10K 8mm 10 inch 254+1.0 100£0.5 | 13.0£0.2 | 9.5+0.5 | 13.5+0.5
CRTC06 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
- e ¢ Do
N\ PR /// A
\\\ —] // any ‘( E v
\\ ] N N F A
4LW
=) | |
/ AN
/,// ‘41!1 \\‘ : P+ P2 Py | Direction of unreeling
/' Paper Tape * Resistor D —— > >
Unit: mm
Type A B w E F Po P, P, ®D, T

CRTCO02| 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

CRTCO03| 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

CRTCO05| 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| 0.85x0.10

CRTCO06| 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| 0.85x0.10

IRecommend Land Pattern Unit: mm
5}/ ______ ﬁ/ A Type A B (o3
/ % CRTC02 0.50 0.45 0.60

/ C CRTCO03 0.90 0.60 0.90
% """ e v CRTCO5 1.20 0.70 1.30
CRTCO06 2.00 0.90 1.60

B A
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Automotive Grade Anti-Sulfurated Chip Resistor—AS..A Series

» RoHS

' COMPLIANT

lConstruction

|| 000 o
D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
.Features ® |Top Electrode ® |External Electrode ®© |Secondary Overcoat
— Special construction to prevent sulfuration
in a sulfur containing environment
—AEC-Q200 Compliance
—100% CCD inspection .Dimensions Unit: mm
. Weight
Type (Isr‘l'zﬁ) L w T D1 D2 ©)
) . (1000pcs)
M Applications ASO1 | 0201 |0.60+0.03 |0.30+0.03 | 0.23£0.03 | 0.15+0.05 [ 0.15£0.05 | 0.150
—Automotive AS02 | 0402 |1.000.05 | 0.50+0.05 | 0.350.05 | 0.20£0.10 | 0.20£0.10 | 0.620
— High-end Computer
_ Industrial Equipment AS03 | 0603 |1.60£0.10 | 0.80£0.10 | 0.45:0.10 | 0.30£0.20 | 0.30:0.20 | 2.042
— Automatic Equipment Controller ASO05 | 0805 [2.00+0.10 | 1.25+0.10 [ 0.50+0.10 | 0.35+£0.20 | 0.40+0.20 | 4.368
—Medical Equipment AS06 | 1206 |3.10£0.10 | 1.550.10 | 0.55£0.10 | 0.50£0.25 | 0.50£0.20 | 8.947
— High-end Multimedia Electronics
. L AS10 | 1210 |3.10+0.10 | 2.60+0.15| 0.55+0.10 | 0.50+0.25 | 0.50+0.20 | 15.959
— Outdoor Electronic Applications
ASOA | 2010 |5.004+0.10|2.50+0.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20 | 24.241
AS12 | 2512 |6.35+0.10 | 3.10+0.15| 0.55+0.10 | 0.60+0.25 | 0.50+£0.20 | 39.448
lPart Numbering
\Als\\OS\ \IF\ 1002
|
Product Dimensions Resistance Packaging TCR Resistance Marking
Type Tolerance Code (PPM/"C)
01: 0201 D: £0.5% T: Taping Reel E: +100 1000: 100Q : Standard
02: 0402 F: 1% V:10"Taping Reel | | F: +200 1002: 10KQ A: Automotive Grade
03: 0603 J: 5% W:13"Taping Reel | | - : No Specified | | 2201: 2.2KQ
05: 0805 1003: 100KQ
06: 1206
10: 1210
0A: 2010
12: 2512
B Derating Curve 1
a0k
a0 F
g o F
S 60 b
T oap
g @
DD_ /T
20 F
0 F

A0 30 .40 -E -0 <10 0O 10 20 3 40 20 &l

L )

Armbient Termperaturedich

SO 10D 110 120 130 14 150 160
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B Electrical Specifications

el Power Rating | Operating Temp. |Max. Operating| Max. Overload sl aEe R TCR
Type at 70°C Range Voltage Voltage +0.5% +1% +5%, (PPM/°C)
(E24,E96) |(E24,E96)| (E24)
AS01 (0201) 1/20W 25y 50V - 1Q - 10MQ +200
Jumper: 1A - [ 0Q(<50mQ) -
1Q-9.76Q +200
1/16W 10Q - 1MQ +100
AS02 (0402) 50V 100V 1.02MQ - 10MQ +200
Jumper: 1A - | 0Q(<50mQ) -
10-9.76Q +200
1/10W 10Q - 1MQ +100
AS03 (0603) 75V 150V 1.02MQ - 10MQ +200
Jumper: 1A - | 00(<50mQ) -
1Q-9.76Q +200
1/8W 10Q - 1MQ +100
ASO05 (0805) 150V 300V 1.02MQ - 10MQ +200
Jumper: 2A - | 0a(<50mQ) -
95~ +185°C 10-9.760 200
1/4W 10Q - 1MQ +100
AS06 (1206) 200V 400V 1.02MQ - 10MQ 1200
Jumper: 2A - | 0Q(<50mQ) -
10Q-9.76Q +200
1/3W 10Q - 1MQ +100
AS10 (1210) 200V 400V 1.02MQ - 10MQ 1200
Jumper: 2.5A - | 0Q(<50mQ) -
10Q-9.76Q +200
3/4W 10Q - 1MQ +100
ASOA (2010) 200V 400V 1.02MQ - 10MQ 1200
Jumper: 3.5A - | 0Q(<50mQ) -
10Q-9.76Q +200
1w 10Q - 1MQ +100
AS12 (2512) 250V 500V 1.02MQ - 10MQ +200
Jumper: 4A - [ 0Q(<50mQ) -
WHigh Power Rating Electrical Specifications
e Power Rating | Operating Temp. |[Max. Operating| Max. Overload FeHREEE REEE TCR
Tvpe at 70°C Range Voltage Voltage +1% +5% (PPM/°C)
yp (E24,E96) (E24)
10 -9.76Q +200
AS02 (0402) 1/8W 50V 100V
10Q - 1MQ +100
1Q-9.76Q +200
AS03 (0603) 1/4W 75V 150V
10Q - 1MQ +100
10Q-9.76Q +200
ASO05 (0805) 1/3W 150V 300V
10Q - 1MQ +100
1Q-9.76Q +200
AS06 (1206) 1/2W -55 ~ +155°C 200V 400V
10Q - 1MQ +100
10 -9.76Q +200
AS10 (1210) 3/4W 200V 400V
10Q - 1MQ +100
1Q-9.76Q +200
ASOA (2010) 1w 200V 400V
10Q - 1MQ +100
10 -9.76Q +200
AS12 (2512) 2W 250V 500V
10Q - 1MQ +100

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.

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

e2oViking

Requirement

Item Test Method
+1% and Below| +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
B ST High Power: 2 times RCWYV or Max. Overload Voltage
whichever is lower for 5 seconds
Insulation Resistance =10G Max. Overload Voltage for 1 minute
Operational Life 1(1.0%+0.100) | £(3.0%+0.100) | <100mQ Condition D Steady State TA=125°C at derated power.
P #(1.0%+0.100) | £(3.0%+0.100) Measurement at 24+4 hours after test conclusion.
Biased Humidity +(1.0%+0.10Q) | +£(3.0%+0.10Q) | <100mQ 1000 hrs 85°C/85%RH 10% of operating power(=100V)
High Temperature Exposure | £(1.0%+0.05Q) | +(1.5%+0.10Q) | <50mQ at +155°C for 1000 hrs
Board Flex +(1.0%+0.05Q) | +(1.0%+0.05Q) | <50mQ Bending once for 60 seconds
2010, 2512 sizes: 2 mm Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering o o fo) o
Heat +(0.5%+0.05Q) | +(1.0%+0.05Q) | <50m 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%
Temperature Cycling +(0.5%+0.05Q) | £(1.5%+0.05Q) | <50mQ -55°C to +125°C, 1000 cycles
. Wave Form: Tolerance for half sine shock pulse.
0, 0,
Mechanical Shock 1(0.25%+0.05Q)| +(1.0%+0.05Q) | <50mQ Peak value is 100g’s. Normal duration (D) is 6.
5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration +(0.5%+0.05Q) | +(1.0%+0.05Q) | <50mQ 13Zm0Hz 4
Human body model
0201: 0.5KV
ESD 1+(3%+0.05Q)

0402/0603: 1KV
0805 and above: 2KV

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.

Sulfur Test

AR£1%

<50mQ

105+2°C, no power rating for 750 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; EIA-977; AEC-Q200; MIL-STD-202;
JESD22; UL-94

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

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
fES Quantity Width | Diameter A = ®C e U
10K 7inch |178.5+1.5| 60""° [13.0£0.2| 9.0+0.5 |12.5+0.5
228; Paper |20K| 8mm | 10inch | 254+1.0 |100+0.5|13.0+0.2 | 9.5+0.5 | 13.5+0.5
40K 13inch | 330+1.0 |100+0.5|13.0+0.2| 9.5+0.5 | 13.5+0.5
AS03 5K 7inch [178.5+1.5| 60""° |13.0£0.2| 9.0+0.5 | 12.5+0.5
2282 paper |10K| 8mm | 10inch | 254+1.0 |[100£0.5(13.0:0.2| 9.5£0.5 [13.5:0.5
AS10 20K 13inch | 330+1.0 |100+0.5|13.0+0.2 | 9.5+0.5 | 13.5+0.5
ASOA 4K 7inch [178.5+1.5| 60""° |13.0+0.5|13.0+0.5|15.5+0.5
Embossed 12mm
AS12 8K 10inch | 25041.0 | 62+0.5 | 13.0+0.5|12.5+0.5 | 16.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
N a— /& Do
\\\ | // - P E [

i

v

:\ A4
T
/,/ Pa;LrTape Resistor }‘31 kg y Po , Direction of unreeling>
Unit: mm
Type A B W E F Py P, P, oD, T
ASO1 | 0.38+0.05 | 0.68+0.05 | 8.0+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 8.0+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
AS03 | 1.10+0.10 | 1.90+£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 | 0.70+0.10
ASO5 | 1.60+0.10 | 2.40+£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 | 0.85+0.10
AS06 1.90+£0.10 | 3.50+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 | 0.85+0.10
AS10 | 2.90+0.10 | 3.50+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 | 0.85+0.10
Embossed Plastic Tape Specifications
) Top Tape ¢ Do
- / b/ A
A Db NEPEN . | Eq
A VAT | & S . ¥
T T . F
e Bl e _ e »\‘ok W
v\ | | LN
‘ N ¢ D11.5+0.25,-0
4 Resistor P4 >+PZ»< PL, Direction of unreeling
/ >
/ Embossed Tape
Unit: mm
Type A B w E F Po P1 Pz QDo 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%°
IRecommend Land Pattern Unit: mm
V/ ______ % 4 Type A B c
ASO01 0.30 0.25 0.30
C AS02 0.50 0.45 0.60
% ______ / AS03 0.90 0.60 0.90
2 = 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
< Pi< > AS12 4.90 1.60 3.50
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Automotive Grade Current Sensing Chip Resistor—CS..A Series

lConstruction

‘

@O ®6

||

D2

@

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode © |Secondary Overcoat
lFeatures i
—AEC-Q200 Compliance
—Highly reliable multilayer electrode .Dimensions Unit: mm
construction Weiaht
B : ) . eig
Reduced size of final PCB design Type Size L w T D1 D2 ©)
—3 Watts power rating in 1 Watt size, 1225 (1000pcs)
package CS02 | 0402  |1.00£0.05|0.50+0.05 | 0.32+0.10 | 0.25+0.10 [ 0.20+0.10 | 0.7
—Low TCR of £100 PPM/°C
_ Resistance values from 1m to 1 ohm CS03 0603 1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 | 1.99
—High purity alumina substrate for high power CS05 0805 2.00+0.10 | 1.25+0.10 | 0.55+0.10 | 0.30+0.20 | 0.40+0.25 5.3
dissipation o CS06 | 12068  [3.1020.10 | 1.55+0.10 | 0.5540.10 | 0.50+0.30 | 0.40£0.25 | 8.82
—Long side terminations with higher power
rating CS13 1210 3.10+0.10 | 2.60+0.15 | 0.55+0.10 | 0.50+0.30 | 0.50+0.25| 15.5
— Special construction to prevent sulfuration in CS10| 2010  |5.00£0.10 | 2.50+0.15 | 0.60+0.15 [ 0.60+0.30 | 0.50+0.25 | 27.03
a sulfur containing environment
—RoHS Compliance CS12 2512 6.35+0.10 | 3.10+0.15 | 0.60+0.10 | 0.60+0.30 | 0.55+0.25 | 43.08
—100% CCD inspection CS12 2512
° p @W) | (10-sema) 6.35+0.20 | 3.15+0.15 | 0.74+0.10 | 0.60+0.30 | 0.55+0.25| 53.08
B Applicati CS12| 2512 |63540.20 | 3.15£0.15 | 0.74x0.10 | 0.600.30 | 2.10:0.10 | 53.08
pplications (2W) (100 - 1000mgy)| O-29F7-<Y | - 19ECA9 | B 1420 1L | 1.00EL. 30 | £ 1020, :
—Automotive Industry CS25 1225 | 3.20%0.15 | 6.45£0.15 | 0.90+0.15 | 0.60+0.30 | 0.80£0.25 | 64.88
— Power Management Applications CS37| 3720  |2.00£0.20 | 3.75£0.20 | 0.60£0.10 | 0.40£0.20 | 0.40+0.20 | 19.96
— Switching Power Supply
— Over Current Protection in Audio Applications CS75 7520 2.00+0.20 | 7.50+0.30 | 0.60+0.10 | 0.40+0.20 | 0.40+0.20 | 35.71
—Voltage Regulation Module (VRM) CS62 0612 1.55+0.10 | 3.10+0.15| 0.55+0.10 | 0.30+0.15 | 0.45+0.15( 10.19
—DC-DC Converter, Battery Pack, Charger,
Adaptor
— Automotive Engine Control
— Disk Driver
lPart Numbering
\CIS\\OIG\ \lF\ \lT\\lF\\lIJ\ |R1|00|
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type (LxW) Tolerance Code (PPM/°C) Rating
02: 0402 F: 1% T: Taping Reel E: £100 : Standard* R010: 0.01Q NA: No Marking
03: 0603 G: 2% F: +200 (See Remark) R100: 0.1Q A: Automotive Grade
05: 0805 J: 5% G: £300 S: 2w 1R00: 1Q
06: 1206 H: +400 A: 1.5W
13: 1210 J: 600 T 1W
10: 2010 K: £150 Q: 3/4W
12: 2512 uU: 12w
25: 1225 V: 1/4W
37: 3720 P: 1/5W
75: 7520 W: 1/8W
62: 0612

*Remark: Standard part no need for power rating code.
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Standard Electrical Specifications
Resi R
e Power Rating | Operating Temp. | Max. Operating eswt&(:::::) i TCR
Type at 70°C Range Current 1% I 2% | 5% (PPM/°C)
50 - 100 +400
CS02 (0402) 1/16W 1.11A 102 - 500 +300
510 - 1000 +200
20 -50 +600
51-100 +400
CS03 (0603) 1/10W 2.23A 102 - 300 +300
301 - 1000 +200
20-50 +600
51-100 +400
CS05 (0805) 1/8W 2.50A 102 - 196 +300
200 - 1000 +200
CS06 (1206) 1/4W 5.00A
10-20 +600
CS13 (1210) 1/2wW o i 7.07A 21 -50 +400
99 ~ +135° 51-91 +300
CS10 (2010) 3/4W 8.66A 100 - 1000 +200
CS12 (2512) 1w 10.0A
3-5 +300
6-20 +200
CS25 (1225) 3w 31.6A 21-30 +150
33- 8000 +100
10-18 +300
CS37 (3720) 1w 10.0A 20.- 500 4150
— 1-4 +300
CS75 (7520) 2W 44.7A 570 300
11 - 350 +150
10-27 +600
30-91 +300
CS62 (0612) 1w 10.0A 100 . 499 4200
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 (PPM/°C)
1% | 2% | 5%
CS02 (0402) 1/8W 1.58A
1/8W 50 - 100 +400
CS03 (0603) 1/5W 1.58A 102 - 500 +300
14w 510 - 1000 +200
CS05 (0805) 1/2W 2.23A
CS06 (1206) 1/2wW 55 ~ +155°C 3.16A
CS13 (1210) 3/4W 3.87A
50 -91 +300
CS10 (2010) 1w 4.47A 100 - 1000 200
CS12 (2512) 1.5W 5.47A
CS12 (2512) *2W 6.32A
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Resistance Range
Item| Power Rating | Operating Temp. | Max. Operating (mQ) TCR
Type at 70°C Range Current (PPM/°C)
*1% *2% *5%
CS05 (0805) 1/8W 1.11A 100 - 1000 +100
CS06 (1206) 1/4W 1.58A 100 - 1000 +100
CS13 (1210) 12W 2.58A 75-1000 +100
CS10 (2010) 3/4W 3.87A 50 - 1000 +100
-55 ~ +155°C
CS12 (2512) 1w 4.47A 50 - 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)
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
I 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

+(0.5%+0.05Q)

Short Time Overload

+(1.0%+0.05Q)
For High power rating

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

Insulation Resistance

=10G

Max. Overload Voltage for 1 minute

Operational Life

+(1.0%+0.05Q)

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

Biased Humidity

+(1.0%+0.05Q)

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

High Temperature Exposure

+(0.5%+0.05Q)

at +155°C for 1000 hrs

Board Flex

+(1.0%+0.05Q)

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

Temperature Cycling

+(0.5%+0.05Q)

-55°C to +125°C, 1000 cycles
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Item Requirement Test Method

Wave Form: Tolerance for half sine shock pulse.

Mechanical Shock +(0.25%+0.050) Peak value is 100g’s. Normal duration (D) is 6.

5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration +(0.5%+0.050Q) 109000 Hy y enat
ESD +(1%+0.05Q) Human body, 2KV

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

No visible damage on appearance and

Resistance to Solvents )
marking.

Terminal Strength No broken Force of 1.8kg for 60 seconds.

No ignition of the tissue paper or

scorching or the pinewood board V-0 or V-1 are acceptable. Electrical test not required.

Flammability

Sulfur Test +(0.5%+0.05Q) 60+2°C, no power rating for 500 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; AEC-Q200; MIL-STD-202; JESD22;
UL-94; EIA-977

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

B Shelf Life: 2 years from production date

BMarking for 0603
Type Code
1RO 1.000Q
R10 0.100Q
RO1 0.010Q
102 0.102Q
024 0.024Q g7 /‘
!
BPackaging
Packaging Quantity & Reel Specifications - Unit: mm
Emboss
Type oA oB oc w T Taizp(%rA) I :::EEA)
CS02 178.0£1.0 60.0+1.0 13.5+£0.7 9.5+0.1 11.5£1.0 10,000 -
CS03 178.0+1.0 60.0+1.0 13.54£0.7 9.5+0.1 11.5+1.0 5,000 -
CS05 178.0+1.0 60.0+1.0 13.54£0.7 9.5+0.1 11.5+1.0 5,000 -
CS06 178.0£1.0 60.0+1.0 13.5+0.7 9.510.1 11.5£1.0 5,000 -
CS13 178.0£1.0 60.0+1.0 13.5+0.7 9.510.1 11.5£1.0 5,000 -
CS10 178.0+1.0 60.0+1.0 13.54£0.7 13.5+£1.0 15.5+1.0 - 4,000
CS12 178.0+1.0 60.0+1.0 13.54£0.7 13.5+£1.0 15.5+1.0 - 4,000
CS12 (2W) 178.0+1.0 60.0+1.0 13.5+0.7 13.5+£1.0 15.5+1.0 - 2,000
CS25 178.0£1.0 60.0+1.0 13.5+0.7 13.5+¢1.0 15.5+1.0 - 2,000
CS37 178.0£1.0 60.0+1.0 13.5+0.7 13.5¢1.0 15.5+1.0 - 2,000
CS75 178.0+1.0 60.0+1.0 13.5+0.7 17.5+1.0 19.5+£1.0 - 2,000
CS62 178.0+1.0 60.0+1.0 13.54£0.7 9.5+0.1 11.5+1.0 5,000 -
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Paper Tape Specifications

Bottom Tape

Top Tape

//"/‘ AN
,//Pa?:Tap;\ Resistor Pi P2 Py ,, Direction of unreeling .
— Unit: mm
Type A B w E F Po P4 P, ®D, T
CS02 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
CS03 1.10+£0.10 | 1.904£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 2.90+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
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
’ T A
fan + Ey
\\/
Fow
N ¢ D11.4Min.
’ Y Resistor P1 P, Po Dlrectlon of unreeling
/ 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+0.30 | 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
CS12 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
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
CSs37 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
BlRecommend Land Pattern
Pad Layout (Except For CS12: Ultra High Power Rating Series) Unit: mm
ﬁ 7'y Type A B C
______ CS02 0.50 0.50 0.60+0.2
C CS03 0.80 1.00 0.90+0.2
CS05 1.00 1.00 1.35+0.2
% ------ / $ CS06 2.00 1.15 1.70£0.2
CS13 2.00 1.15 2.50+0.2
CS10 3.60 1.40 2.50+0.2
CS12 4.90 1.60 3.20+0.2
B A CS25 1.20 2.00 7.00+0.2
< »le > CS37 1.00 1.80 3.90+0.2
CS75 1.00 1.80 7.60+0.2
CS62 0.60 1.00 3.20+0.2
Pad Layout (For CS12: Ultra High Power Rating Series) Unit: mm
Resistance
Type Range A B C
CS12 10 - 99mQ 4.9 1.6 3.240.2
CS12 100 - 1000mQ 1.0 3.55 3.240.2
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Automotive Grade Pulse Withstanding Chip Resistor—PWR..A Series

lConstruction

©O®e

@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode © |Secondary Overcoat
MFeatures lDimensions Unit: mm
— Tolerance from +0.5%~5% n
—High power ratin Size Weight
gn p 9 . Tvpe | aneh L w T D1 D2 (9)
—Excellent pulse withstanding performance (Inch) (1000pcs)
—Improved working voltage ratings PWRO02 | 0402 |1.0040.05|0.50+0.05 | 0.35:0.05|0.20:0.10 [ 0.200.10| 0.6
— Standard package sizes of 0402~2512
_ Special construction to prevent sulfuration in a PWR03 | 0603 |1.60+0.10|0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20| 2.0
sulfur containing environment PWRO05 | 0805 |[2.00+0.10 | 1.25+0.10 | 0.50£0.10 | 0.35+0.20 | 0.40£0.20 | 4.4
—AEC-Q200 Compliance PWROS
—100% CCD inspection (1/2w) | 0805 |2.00£0.10|125+0.10|055¢0.10|0.3520.20 | 0.4020.20 | 5.0
PWR06 | 1206 |3.10+0.10|1.55+0.10|0.55+0.10 | 0.50+0.25|0.50£0.20| 8.9
MApplications F(’;’y:\*,sf 1206 |3.100.10 | 1.55+0.10 | 0.55:0.10 | 0.60+0.25 | 0.55:0.25| 9.5
—Metering (Testing/Measurement)
_ Diagnostic Equipment PWR13 | 1210 |[3.10£0.10 |2.60£0.15 | 0.55+0.10 | 0.50+0.25 | 0.50£0.20 |  16.0
—Medical Devices PWR10 | 2010 |5.00+0.10|2.50+0.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20 | 24.2
:'F'fl‘;:fr::a' Controls PWR12 | 2512 |6.35£0.10 |3.10£0.15 [ 0.55+0.10 [ 0.600.25 [ 0.50£0.20 |  39.4
—LCD Video Monitors P}l;/\;l'\!/;Z 2512 |6.35:0.20 | 3.15£0.15 | 0.60+0.10 | 0.80+0.25 | 0.60:0.30 |  42.0
lPart Numbering
IP\/IVR|\1|2\\T\IlTl\lE\\AI\\MoIoM
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 S:2W 1001: 1KQ A: Automotive Grade
03: 0603 F: 1% V:10'Taping Reel | | F: +200 A: 1.5W 1004: 1MQ gﬁ;o’*,\jmggve Grade
05: 0805 J: 5% W:13"Taping Reel | | G: +300 K: 1.25W 1005: 10MQ
06: 1206 - No specified 4 : +350 T 1W RORO: 0Q
13: 1210 -2 No specified Q: 3/4W
10: 2010 U: 1/2W
12: 2512 G: 2/5W
0: 1/3W
V: 1/4W
P: 1/5W
W: 1/8W
X: 1/10W
100
W Derating Curve o
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Item Power Rating| Operating Max: Max. Resistance Range TCR
at 70°C Temp. Range el el +0 59 319 +50 (PPM/°C)
Type : Voltage Voltage £0.5% 1% 5%
(E24,E96) (E24,E96) (E24)
- 10-20Q +300
PWRO2 1/5W 55~ +155°C| 50V 100V
(0402) 100Q-1MQ 10Q-1MQ +100
10Q - 294Q 10 - 294Q +200
PWRO3 1110W 55~ +155°C| 50V 100V
(0603) 7.15Q - 1MQ +100
10Q - 294Q 10 - 294Q +200
PWRO5 1/8W 55~ +155°C| 150V 300V |
(0805) 30 - 20MQ +100
10Q - 200 10 - 20Q +200
PWR06 1/3W .55~ +155°C| 200V 400V |
(1206) 5.1Q - 20MQ +100
10Q - 200 10 - 20Q +200
PWR13 1/2W .55~ +155°C| 200V 400V |
(1210) 10Q - 20MQ +100
10Q - 200 10 - 20Q +200
PWR10 3/4W .55~ +155°C| 400V 800V |
(2010) 10Q - 20MQ +100
10Q - 200 10 - 20Q +200
PWR12 1.5W 55~ +155°C| 500V 1000V |
(2512) 10Q - 20MQ +100
lHigh Power & Ultra High Power Rating Electrical Specifications
= Power Rating | Operating o “:;’;} n Ovh:z)c(;a d R BTN TCR
Type at70°C | Temp.Range | ol 09 | %0.5% 1% 5% (PPM/°C)
(E24,E96) | (E24,E96) (E24)
1/4W 10Q - 294Q 1Q - 294Q +200
F(’(\;‘éﬁgf 113W -55 ~ +155°C 75V 150V 7.15Q - 1IMQ +100
Jumper: *5A - | 00(=8mQ) -
10Q - 2940 1Q - 2940 +200
PWRO05 2/5W 55~ +155°C| 150V 300V |
(0805) 30 - 1MQ +100
oW 100 - 294Q | 10 - 294Q 200
PWRO05 .
(0805) 55~+155°C| 400V 600V 10Q - 1MQ +100
Jumper: *6A - 0Q(=5mQ) -
10Q - 20Q 1Q - 200 +200
PWRO6 172w 55~ +155°C| 200V 400V |
(1206) 51Q-1MQ +100
s 10Q-20Q | 1Q - 20Q 200
F(’\1/\£|§g)6 55 ~+155°C| 500V 1000V 10Q - IMQ +100
Jumper: *10A - | 00(=5m0) R
3/4W 100-20Q | 1Q - 200 +200
F(’\1/\£|1?3)3 1w -55 ~ +155°C 200V 400V 10Q - 1MQ +100
Jumper: *12A - | 00(=4mQ) -
W 100-20Q | 1Q - 200 +200
Fg\(/;{g)o 1.25W -55 ~ +155°C 400V 800V 10Q - 1MQ +100
Jumper: *12A - | 00(=5m0) R
. 10Q 10-10Q +350
F(’XVSE)Z 55~+155°C| 500V 1000V 10Q-200K +100
Jumper: *16A - | 0a(=5mQ) -

*: Ultra High Power: double side printed resistor element
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 155C.

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

Requirement

Item Test Method
1+5% and Below 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
0603: =8mQ
0805: =5mQ . .
1206: <5mQ RCWV*2.5 or Max. Overload Voltage whichever is
Short Time Overload +(1.0%+0.05Q) 1210: ;4mQ lower for 5 seconds
2010; ESmQ Jumper:2*ln. for 5 seconds
2512: =5mQ
Insulation Resistance >10G Max. Overload Voltage for 1 minute
0603: =8mQ
0805: =5mQ " Caome
' . 1206: <5mQ Condition D Steady State TA=125°C at derated
Operational Life +(1.0%+0.05Q) . power.
1210: =4mQ Measurement at 2414 hours after test conclusion
2010: =5mQ - ’
2512: =5mQ
0603: =8mQ
0805: =5mQ
. - 1206: =5mQ 1000 hrs 85°C/85%RH 10% of operating power
[v)
Biased Humidity +(1.0%+0.05Q) 1210: =4mQ (=100V)
2010: =5mQ
2512: =5mQ
0603: =8mQ
0805: =5mQ
. 1206: =5mQ
High Temperature Exposure +(1.0%+0.05Q) 1210: =4mQ at +155°C for 1000 hrs
2010: =5mQ
2512: =5mQ
0603: =8mQ
0805: =5mQ
1206: =5mQ Bending once for 60 seconds
0,
Board Flex +(1.0%+0.05Q) 1210: =4mQ 2010, 2512 sizes: 2mm  Other sizes: 3mm
2010: =5mQ
2512: =5mQ
Solderability 95% min. coverage 245+5°C for 3 seconds
0603: =8mQ
0805: =5mQ
1206: =5mQ
. . 0, - 0,
Resistance to Soldering Heat +(0.5%+0.05Q) 1210: =4mQ 260+5°C for 10 seconds
2010: =5mQ
2512: =5mQ
PWRO02: 150V for 1 minute
Voltage Proof No breakdown or flashover PWRO3: 300V for 1 minute
PWRO05/PWR06/PWR13/PWR10/PWR12: 500V for
1 minute
. Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%
0603: =8mQ
0805: =5mQ
. 1206: =5mQ . R
Temperature Cycling +(0.5%+0.05Q) 1210: =4mQ -55°C to +125°C, 1000 cycles
2010: =5mQ
2512: =5mQ
0603: =8mQ
0805: =5mQ
) 1206: =5mQ Wave Form: Tolerance for half sine shock pulse.
0,
Mechanical Shock +(0.25%+0.050) 1210: =4mQ Peak value is 100g’s. Normal duration (D) is 6.
2010: =5mQ
2512: =5mQ
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Requirement

em +5% and Below Jumper Test Method

0603: =8mQ
0805: =5mQ

Vibration +(0.5%+0.05Q) 1;?3 iizg ?og-;ofg(; i{ozmln., 12 cycles each of 3 orientations,
2010: =5mQ
2512: =5mQ

Human body model
ESD +(3%+0.05Q) 0402/0603: 1KV

0805 and above: 2KV

Resistance to Solvents

marking.

No visible damage on appearance and

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.

Sulfur Test

AR+1%

0603:
0805:
1206:
1210:
2010:
2512:

=8mQ
=5mQ
=5mQ
=4mQ
=5mQ
=5mQ

60+2°C, no power rating for 500 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; EIA-977; AEC-Q200; MIL-STD-202;
JESD22; UL-94
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date

BPackaging

Reel Specifications & Packaging Quantity

7
!
N ’ - o Unit: mm
Type | Packaging Quantity | aPe | Reel oA oB ocC w T
idth Diameter

10K 8mm 7 inch 178.5¢1.5 60" 13.0£0.2 9.0£0.5 12.5+0.5
PWRO02 Paper 20K 8mm 10 inch 254+1.0 100+0.5 13.0£0.2 9.540.5 13.540.5
40K 8mm 13.inch 330£1.0 100+0.5 13.0£0.2 9.540.5 13.540.5
PWR03 5K 8mm 7 inch 178.5+1.5 60" 13.00.2 9.0+0.5 12.5+0.5
migg Paper 10K 8mm | 10inch | 254%1.0 1000.5 13.0£0.2 9.5+0.5 13.5:0.5
PWR13 20K 8mm 13.inch 330£1.0 100+0.5 13.0£0.2 9.540.5 13.540.5
PWRIO | _ 4K 12mm 7 inch 178.5¢1.5 60" 13.0£0.5 13.0£0.5 15.5+0.5
PWR12 8K 12mm 10 inch 254+1.0 62+0.5 13.0+0.2 12.5+0.5 16.5+0.5
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Paper Tape Specifications

Bottom Tape Top Tape
B, T e}
N J [ AP yfﬂﬂ\“"' NP A
P @ . \ HF
| W
S A P
L R : | |
,/"(ﬁ N\ \
/T . irecti i
/ PaperTap;\‘ Resistor Pi P2 Po  Direction of unreeling
Unit: mm
Type A B W E F Py P, P, ®D, T
PWRO02 | 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
PWRO03 | 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
PWRO05 | 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
PWRO06 | 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
PWR13 | 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 & Ds
- ”/,' - K/ T
VAN S N N N N
g 1 R w
:\E " | . B . e |y v
§} & v LN
/ ¢ D11.5+0.25.-0
l41> \ Resistor < P1 Py Po Direction of .
/ Embossed ! ! -
Unit: mm
Type A B w E F Po P4 P, ®D, T
PWR10 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%0
PWR12 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
BRecommend Land Pattern Unit: mm
?f ______ % 1 Type A B C
C PWRO02 0.50 0.45 0.60
PWRO03 0.90 0.60 0.90
% ______ / PWRO05 1.20 0.70 1.30
v
= PWRO06 2.00 0.90 1.60
PWR13 2.00 0.90 2.80
PWR10 3.80 0.90 2.80
B A
PWR12 4.90 1.00 3.40

N
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Automotive Grade Surge Withstanding Chip Resistor—SWR..A Series

lConstruction

e2oViking

CASRCRE)

@ |Alumina Substrate @

Edge Electrode

@ |Resistor Layer

@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ®© |Secondary Overcoat
[lFeatures
—High power rating HDimensions Unit: mm
— Excellent surge withstanding & pulse -
withstanding performance Size At
- . Type L w T D1 D2 (9)
—Improved working voltage ratings (Inch) (1000pcs)
— Standard package sizes of 0402~2512
_ Special construction to prevent sulfuration SWRO02 | 0402 |1.000.05 | 0.50£0.05 | 0.35£0.05 | 0.20£0.10 | 0.200.10|  0.64
in a sulfur containing environment SWR03 | 0603 |1.60+0.10 |0.80+0.10 | 0.45+0.10 | 0.30£0.20 | 0.30£0.20 | 2.042
—AEC-Q200 Compliance
—100% CCD inspection SWRO05 | 0805 [2.00+0.10|1.25+0.10|0.50+0.10|0.35+0.20 [ 0.40+0.20| 4.368
S(}IIYZIT/S)S 0805 |2.00+0.10|1.25+0.10 | 0.55+0.10 | 0.35+0.20 | 0.40+0.20 5
SWRO06 | 1206 |3.10+0.10(1.55+0.10|0.55+0.10 [ 0.50+£0.25) 0.50+0.20 [ 8.947
Applications
MApp STavo | 1206 |3.10£0.10| 1.5540.10 | 0.55£0.10 | 0.60£0.25 | 0.55:0.25 | 9.2
—Metering (Testing/Measurement) ( )
—Medical Devices SWR13 | 1210 |3.104+0.10(2.60+0.15]0.55+0.10 [ 0.50+£0.25| 0.50+0.20 [ 15.959
:gﬁ‘;"gesr“pp'y SWR10 | 2010 |5.00£0.10|2.5040.15|0.55£0.10 | 0.60+0.25 [ 0.50£0.20 | 24.241
—Inverter SWR12 | 2512 [6.35+0.10|3.10+0.15]0.55+0.10 | 0.60+£0.25 [ 0.504+0.20 [ 39.448
—LCD Video Monitors SWR12
(2W) 2512 [6.35+0.20| 3.15+0.15| 0.60+£0.10 | 0.80+0.25 | 0.60+£0.30 42
lPart Numbering
|SV|VR| \1|2\ \\ll\ ||T| 'IE\|'|°~| \10|01\ __T\
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
02: 0402 J: 5% T: Taping Reel E: £100 S: 2W 1001: 1KQ A:  Automotive Grade
03: 0603 K: +10% V:AOTaping Reel || F:+200 || A: 1.5W 1004: 1MQ mé‘:@:r“gg‘gm've Grade &
05: 0805 M: £20% W:3"Taping Reel || G:+300 || K: 1.25W 1005: 10MQ
06: 1206 4: £350 T. 1W
13: 1210 Q: 3/4W
10: 2010 U: 1/2W
12: 2512 G: 2/5W
O: 1/3W
V: 1/4W
P: 1/5W
W: 1/8W
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B Standard Electrical Specifications

= Power Rating Operating Max. Operating | Max. Overlaod REBBETER REAED TCR
Type at 70°C Temp. Range Voltage Voltage +5% +10% +20% (PPM/°C)
(E24) (E24) (E24)
10 -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
220 - 20MQ +100
10Q-20Q +200
SWR13 (1210) 1/2wW -55 ~ +155°C 200V 400V
220 - 20MQ +100
10Q-20Q +200
SWR10 (2010) 3/4W -55 ~ +155°C 400V 800V
220 - 20MQ +100
1Q - 20Q +200
SWR12 (2512) 1.5W -55 ~ +155°C 500V 1000V
220 - 20MQ +100
lHigh Power & Ultra High Power Rating Electrical Specifications
e Power Rating Operating Max. Operating | Max. Overload R BT TCR
Type at 70°C Temp. Range Voltage Voltage 5% +10% +20% (PPM/°C)
(E24) (E24) (E24)
1/4W 1Q - 270Q +200
SWRO03 (0603) 1/3W -55 ~ +155°C 75V 150V
300Q - 1MQ +100
1Q - 270Q +200
SWRO05 (0805) 2/5W -55 ~ +155°C 150V 300V
300Q - 1MQ +100
1Q - 270Q +200
SWRO5 (0805) *112W -55 ~ +155°C 400V 600V
300Q - 1MQ +100
1Q-20Q +200
SWRO06 (1206) 1/2wW -55 ~ +155°C 200V 400V
220 - 1MQ +100
1Q-20Q +200
SWRO06 (1206) *3/4W -55 ~ +155°C 500V 1000V
220 - 1MQ +100
3/4W 10- 200 +200
SWR13 (1210) W -55 ~ +155°C 200V 400V
220 - 1MQ +100
1w 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=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 155 ° C.

B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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I 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
Condition D Steady State TA=125°C at derated
Operational Life +(3.0%+0.05Q) power.
Measurement at 24+4 hours after test conclusion.
0, 0, 0, 1
Biased Humidity 1(3.0%+0.05Q) 1000 hrs 85°C/85%RH 10% of operating power

(=100V)

High Temperature Exposure

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Board Flex

+(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

SWRO02: 150V for 1 minute
SWRO03: 300V for 1 minute

SWRO05/SWR06/SWR13/SWR10/SWR12: 500V for
1 minute

Leaching

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

260+5°C for 30 seconds

Temperature Cycling +(1%+0.05Q) -55°C to +125°C, 1000 cycles
. Wave Form: Tolerance for half sine shock pulse.
0,
Mechanical Shock +(1%+0.05Q) Peak value is 100g’s. Normal duration (D) is 6.
S 5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration +(1%+0.05Q) 10?2000 Hz ’
Human body model
ESD +(3%+0.05Q) 0402/0603: 1KV

0805 and above: 2KV

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.

Sulfur Test

AR+5%

60+2°C, no power rating for 500 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; EIA-977; AEC-Q200; MIL-STD-202;

JESD22; UL-94
B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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Packaging

Reel Specifications & Packaging Quantity

Unit: mm
Packaging Tape Reel
LI2E Quantity Width |Diameter A L ®C i U
10K| 8mm | 7inch [178.5+1.5| 60""° | 13.0+0.2 | 9.0+0.5 | 12.5+0.5
SWR02 | Paper [20K| 8mm [ 10inch | 254+1.0 | 100+0.5 | 13.0£0.2 | 9.5+0.5 | 13.5+0.5 25
40K| 8mm | 13inch | 330£1.0 | 100£0.5 | 13.0£0.2 | 9.5+0.5 | 13.5+0.5
SWR03 5K | 8mm | 7inch [178.5+1.5| 60""° | 13.0+0.2 | 9.0+0.5 | 12.5+0.5
SWRO05 .
+ + + + +
SWRO06 Paper |10K| 8mm | 10inch | 254+1.0 | 100£0.5 | 13.0£0.2 | 9.5+0.5 | 13.5+0.5 i
SWR13 20K| 8mm | 13inch | 330+£1.0 [ 100£0.5 | 13.0+0.2 | 9.5+0.5 | 13.5%£0.5
SWR10 4K | 12mm | 7inch |178.5+1.5| 60" | 13.0£0.5 | 13.0¢+0.5 | 15.5+0.5
Embossed
SWR12 8K | 12mm | 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
. / //ﬁ ¢ Do
\ o P—PAP—b—Pb—P—P 1

-
L,

i H
/ Paper Tape 4 Resistor 1 2l Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
SWR02 | 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
SWRO03 | 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
SWR05 | 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
SWR06 | 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
SWR13 | 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
A
N VA Ey
TN R
F
) ¢ |l e 7\07 'W
. ¥
i J ¢ D41.5+0.25,-0
/,"kT 4 Resistor P, | P e Po N Direction of unreeling R
/ Embossed Tape
Unit: mm
Type A B w E F Po P4 P, ®D, T
SWR10 | 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
SWR12 | 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
# ______ J/ y N Type A B C
SWRO02 0.50 0.45 0.60
C SWRO03 0.90 0.60 0.90
% ------ SWRO05 1.20 0.70 1.30
/ ,ﬁ \ 4
SWRO06 2.00 0.90 1.60
SWR13 2.00 0.90 2.80
B A SWR10 3.80 0.90 2.80
< Ple > SWR12 4.90 1.60 3.40
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Automotive Grade Thick Film Chip Resistor (Wide Terminal) —CRW..A Series

1800

[lFeatures

— Highly reliable multilayer electrode construction
— Compatible with all soldering process
—AEC-Q200 Compliance

—100% CCD inspection

lConstruction

e2oViking

(00 N0 NN W ) = (W

@ |Alumina Substrate

@

Edge Electrode

Resistor Layer

@ |Bottom Electrode

Barrier Layer

Primary Overcoat

® | Top Electrode

External Electrode

Secondary Overcoat

M Derating Curve

. . 100
B Applications o0 | i
— Automotive Industry a0 i
— Telecommunication Equipments = :
—Radio and Tape Recorders, TV Tuners :g &0
— Digital Cameras, Watches, Pocket Calculators = ser
a | i
— Computers, Instruments E . !
=1 3 :
—Medical Equipment o 20 [
0t
o A N N N N N NN N N N N N N A N N N
S0 -0 -40 -30 -0 -0 0 10 20 30 0 S0 &0 TO S0 =0 100 10 120 13 140 150 160
Ambient TemperatureiZ)
lDimensions Unit: mm
Size
Type (Inch) L w T D1 D2
CRWO08 0.30+0.15
0508 1.25£0.10 2.00+0.10 0.55+0.10 0.30+0.15
CRWO08-Jumper 0.20+0.15
CRW62
0612 1.55+£0.10 3.00+0.15 0.55+0.10 0.25+0.15 0.40£0.15
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
CRW?25 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
[ ] [
I I
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
08: 0508 D: +0.5% A: Automotive Grade 4:7" Reel  4Kpcs - - -20R: 20Q
62: 0612 F:+1% C: High Power & 7:7"Reel 5Kpcs - - --0R: Jumper
20: 1020 J: +5% Automotive Grade ““to fill up 6 spaces
25: 1225
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BStandard Electrical Specifications

Item o g . Max. Max. Resistance Range
at 70°C Operating Operating | Overload TCR
Jumper Temp. Range = = S (PPM/°C)
Type Rated Current Voltage Voltage +0.5% *1% *5%
(E24,E96) (E24,E96) (E24)
10 -9.76Q +150
CRWO08 (0508) 0.75W -55 ~ +155°C 200V 400V
10Q — 1MQ +100
CRW62 (0612) 1w -55 ~ +155°C 200V 400V 1Q-1MQ +100
10 -9.76Q +150
CRW20 (1020) 1.5W -55 ~ +155°C 200V 400V
10Q - 1MQ +100
10 -29.4Q +200
CRW?25 (1225) 2w -55 ~ +155°C 200V 400V
30Q - 1MQ +100
BHigh Power Rating Electrical Specifications
em Power Ratin Operating Max. Max. Resistance Range TCR
at 70°C 9 Temp. Operating | Overload S 5 = (PPM/°C)
Type Range Voltage Voltage £0.5% 1% 5%
(E24 -~ E96) | (E24 -~ E96) (E24)
10~9.76Q +150
i\
CRWO08 (0508) -55 ~ +155°C 200V 400V 10Q~1MQ +100
Jumper:5A - ‘ 0Q(<10mQ) -
1.5W 10~1MQ +100
CRW®62 (0612) -55 ~ +155°C 200V 400V
Jumper:6A - ‘ 0Q(<10mQ) -
10~9.76Q +150
2W
CRW20 (1020) -55 ~ +155°C 200V 400V 10Q~1MQ +100
Jumper:10A - ‘ 0Q(<10mQ) -
10~29.4Q +200
3W
CRW?25 (1225) -55 ~ +155°C 200V 400V 30Q~1MQ +100
Jumper:12A - ‘ 0Q(<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.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
I Environmental Characteristics
Item Requirement* Test Method

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

As Spec.

temperature

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

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

Operational Life

+(1.0%+0.10Q)

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

Biased Humidity

+(1.0%+0.10Q)

(=100 V)

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

High Temperature Exposure

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Board Flex

+(1.0%+0.05Q)

Bending once for 60 seconds 3mm
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Item

Requirement*

Test Method

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

Temperature Cycling

+(0.5%+0.05Q)

-55°C to +125°C, 1000 cycles

Mechanical Shock

+(0.25%+0.05Q)

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

Vibration

+(0.5%+0.05Q)

5 g’s for 20 min., 12 cycles each of 3 orientations,
10-2000 Hz

ESD

+(3%+0.05Q)

Human body model: 2KV

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.

Sulfur Test

AR£1%

60+2°C, no power rating for 500 hrs.

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

* Not include 0Q Jumper

B Reference Standards: IEC60115-1, 60068-2-58; JIS-C 5201-1; EIA-977; AEC-Q200; MIL-STD-202;
JESD22; UL-94

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

B Shelf Life: 2 years from production date

B Packaging
- i
;\‘, f;/‘ /
O !
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width Diameter i ik e e I
RW i
SRWZE Paper 5K 8mm 7 inch 178.5¢1.5 | 60" | 13.0¢0.2 | 9.0+0.5 | 12.5+0.5
gixig Embossed | 4K | 12mm 7 inch 178.5+1.5 600 13.0£0.5 | 13.0¢0.5 | 15.5+0.5




Packaging

Paper Tape Specifications

Bottom Tape Top Tape
< a /& Do
\\ 1/ C ¥ A
N\ P—PadP——b——
NEE T e e | 1el
L i —
@ Y .

/ N
/,/,/Papﬂ?:_rape Resistor . P4 >4F’z= Po , Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
CRWO08 | 1.60+0.10 | 2.40+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| 0.85+0.10
CRW62 | 1.90+0.10 | 3.50+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| 0.85+0.10
Embossed Plastic Tape Specifications
/’mTape ¢ Do
¢ ¥ .
‘/J DA AN S b 4 0 W b—E
’Jﬁ\/ AT BT . W, \4/#
‘0-—0 . . HH . ;‘0 F‘W
R el e H\L
AN

,r"/Embossed Tape

\
/T AN )
4 Resistor

Direction of unreeling
> »

>

& D11.5+0.25.-0

Unit: mm
Type A B w E F Po P P, ®D, T
CRW20 | 2.800.15 | 5.40£0.20 | 12.0£0.10 | 1.75:0.10 | 5.5040.05 | 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 | 6.700.10 | 12.0£0.10 | 1.75:0.10 | 5.5040.05 | 4.00£0.05 | 4.00+0.10 | 2.00+0.05 | 1.55+0.10 | 1.00+0.20
IRecommend Land Pattern Unit: mm
y = Type A B C
_____ / CRW08 0.55 0.90 2.00
// /// CRW62 0.70 0.80 3.20
/ Cc CRW20 1.00 1.20 5.00
/ % CRW25 1.00 2.00 7.00
ﬁ /ﬁ v

A
A 4
A
\4
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lFeatures

—Low TCR down to +25 PPM/°C
— Customized resistance available

—Low inductance < 5nH
—AEC-Q200 Compliance

— Sulfur resistance unaffected by sulfur

environments

— Lead-free and RoHS compliant

—100% CCD inspection

B Applications

—NB (for Power Management)
—MB (for Power Management)
—SWPS (DC-DC Converter, Charger,

Adaptor)

— Monitor (for Power Management)

—Industrial / Power supply
— Automotive

lDerating Curve

100

lConstruction

e2oViking

Automotive Grade Low Ohm (Metal Strip) Chip Resistor —LRP..A Series

3
3 4 5 %
@ |Alloy Plate @ |Internal Electrode
@ |Overcoat ® |Barrier Layer
® |Marking ® |Solder Plating
HDimensions Unit: mm
. Weight
Type (.‘T','iﬁ) L w D1 D2 (©)
(1000pcs)
LRPO5 | 0805 |2.05:0.10|1.25£0.10 | 0.40£0.15|0.55£0.15 | 0.55¢0.15| 4.5
LRPO6 | 1206 |3.10£0.10 | 1.45:0.10 | 0.55£0.10 | 0.55:0.15 | 0.55:0.15 | 10.5
LRP10 | 2010 |5.00£0.15 | 2.4040.15 | 0.55:0.15 | 0.80£0.20 | 0.80£0.20 |  40.0
o P12 | 2512 | 6.40£0.25 | 3.20£0.25 | 0.70£0.20 | 0.90£0.30 [ 0.9020.30 |  52.6
LRP12 | 2512 |6.40£0.25|3.20£0.25 | 0.70£0.20 | 0.90£0.30 | 1.45:0.30 |  52.6
LRP12 | 2512 |6.40£0.25|3.2020.25 | 0.70£0.20 | 0.9020.30 | 1.85:0.30 | 52,6

100
90 | 90 E
80 80 4
L F 00
S 60 f T 60
® 50 | ® s M
o ol
o o I
20 | 20 M
10 | 10 H
-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 ';0 80 90 100 110 120 130 140 150 160 170 180 0 -EOI-EID -!I-IJ \:0 —;J -1‘0 IU 1‘0 2;3 J:J -!-ID :'vIJ 6‘0 '."IO 3‘3 SlIJ 10‘0 1:0 IEI‘O 1:;0 1-;0 1:':0 16‘0 170 180
Ambient Temperature(C) Terminal Temperature(iZ)
lPart Numbering
[ wre | [ 12 | [ F L v | [b .S | | _RO15 |
Product Dimensions Resistance Packaging TCR Power Marking
Type Tolerance Code (PPM/C) Rating RSN
05:0805 D: £0.5% T: Taping Reel C: 25 R: 3w R015: 0.015Q A: Automotive Grade
06:1206 F:+1% D: +50 S: 2W R050: 0.05Q
10: 2010 J: +5% W: 75 T 1W
12: 2512 E: +100 Q: 3/4W
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B Standard Electrical Specifications

Item| Power Rating | Rated Terminal [ Operating Resistance Range (mQ) TCR
Type at 70°C Temperature Temp. Range +0.5% +19 +59, (PPM/°C)
2,5 +75
0.75W
LRPO5 (0805) 110°C -55 ~+170°C (10,15, 20 +50
1W 2,5 +75
8, 10, 12, 15, 20, 25, 30, 33, 40 +50
LRPO6 (1206) 1W 110°C -55 ~ +170°C +75
3,4,5,7,8,10, 12, 15, 20, 25, 30, 33, 40 »
+100
1w 4,5,10, 15, 20, 30, 50, 68, 75, 100
LRP10 (2010) 110°C -55 ~+170°C +75
2W 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, +95
68, 70, 75, 80, 82, 90, 91, 100, 120, 150, 180, 200
LRP12(2512) |  2W, 3W 110°C -55~+170°C 11 15,2 25,3,4,5,6,7,8,85,9, 10, 12, 15, 18, 20, 22, 450
25, 30, 33, 35, 39, 40, 47, 50, 60, 68, 70, 75, 80, 82, 90, ;75
91, 100, 120, 150, 180, 200

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

I Environmental Characteristics

Item Requirement Test Method

Te ture Coefficient of

emPera ure ~oetlicient o As Spec. +25°C ~125°C, 25°C is the reference temperature
Resistance (T.C.R.)

Short Time Overload +1.0% 5*rated power for 5 seconds

Insulation Resistance >10G 100V DC for 1 minute

70+2°C, rated power for 1000 hrs with 1.5 hrs “ON” and
End +1.09 J
ndurance 1.0% 0.5 hr "OFF”
o 0, 0, 1
Biased Humidity +1.0% 1000 hrs 85°C/85%RH 10% of operating power
(=100V)

High Temperature Exposure +1.0% at +170°C for 1000 hrs

Board Flex +1.0% Bending once for 60 seconds 3mm

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

Resistance to Soldering Heat +0.5% 260+5°C for 10 seconds
Temperature Cycling +1.0% -55°C to +125°C, 1000 cycles
Low Temperature Storage +1.0% at -55°C for 2 hrs

. Wave Form: Tolerance for half sine shock pulse.
0,

Mechanical Shock (0.25%+0.050) Peak value is 100g’s. Normal duration (D) is 6.

S 5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration 1(0.5%+0.05Q) 10-2000 Hz
ESD +(3%+0.05Q) Human body model: 2KV
Resist to Solvent No visible damage on appearance Add Aqueous wash chemical - OKEM Clean or

esistance fo solvents and marking. equivalent. Do not use banned solvents.
Terminal Strength No broken Force of 1.8kg for 60 seconds.
Flammability No igni.tion of the tjssue paper or V-0 or V-1 are acceptable. Electrical test not required.

scorching or the pinewood board

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

H Reference Standards: IEC60115-1, 60068-2-58; JIS-C 5201-1; EIA-977; AEC-Q200; MIL-STD-202;
JESD22; UL-94

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

B Shelf Life: 2 years from production date
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Packaging -
Reel Specifications & Packaging Quantity
[ i
S g
- !
— / —-— —
Unit: mm
Resistance Packaging Tape Reel
Type (mQ) Quantity Width | Diameter DA o8 ®C LA/ U
LRPO5 2~20 Paper 5K 8mm 7 inch 178.5+1.5 60+1/-0 13.0£0.2 9.0+0.5 12.5+0.5
LRP06 3~40 Paper 5K 8mm 7 inch 178.5£1.5 60+1/-0 13.0+0.2 9.0+0.5 12.5+£0.5
LRP10 4-100 Embossed| 4K 12mm 7 inch 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 7 inch 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
\\ /// § / T\/ /*:‘ /’T'\/ P PR ~ Jan E i
I 1 T g h s T G G
| T
:“Q;I \ | | | | | ‘ ‘ |,
////papgr"rape\ Resistor -« P4 “‘Pz 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 | 8.0+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| 0.85+0.10
LRP06 1.90+0.10 | 3.50+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| 0.85+0.10
Embossed Plastic Tape Specifications
/Top Tape o ¢ Do
! / \ /Jr\/ (/Y‘\) ~ D h)
I J A ./ 1
d 5 5+
¢
‘J' i d —- ¢
i NS i
N :  D11.5+0.25.-0
/o "4 Resistor P+ ,Pa, Po | Direction of unreeling
/ Embossed Tape - Unit: mm
Type A B w E F Po P4 P, ®D, T
LRP10 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 1.20+0
LRP12 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| 1.20+0
BRecommend Land Pattern Unit: mm
______ % A Type A B C
/// / c LRP05 0.65 1.10 1.40
/ ______ / LRPO6 1.50 1.40 1.70
/f; f \ 4
LRP10 3.60 1.40 2.50
LRP12
B (2~200mQ) 4.00 2.00 3.50
A LRP12
< >le > (1~1.5mQ) 2.30 2.65 3.50

* FR4 copper board, 100pum of copper pad thickness
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Automotive Grade High Voltage Thick Film Chip Resistor—HVR..A Series

lConstruction

©O e

.Features @ |Alumina Substrate @ |Edge Electrode @|Resistor Layer
— Highly reliable multilayer electrode @ |Bottom Electrode ® |Barrier Layer Primary Overcoat
construction ® | Top Electrode ® |External Electrode ®|Secondary Overcoat
—Higher reliability
— Excellent performance at high voltage HDimensions unit: mm
—Reduced size of final PCB design - Weight
Size
—Special construction to prevent sulfurationina | TYP& | o cpy L w T D1 D2 (9)
- . (1000pcs)
sulfur containing environment
—AEC-Q200 Compliance HVRO2 [ 0402 |1.00+0.05|0.50+0.050.35+0.05|0.20+0.10|0.20+0.10( 0.620
—100% CCD inspection
HVRO03 0603 |1.60+0.10(0.80+0.10]0.45+0.10|0.30+0.20 [ 0.30+0.20| 2.042
B Applications HVRO5 | 0805 [2.00£0.10(1.25+0.10|0.50+0.10{0.35+0.20 [ 0.40+0.20| 4.368
—Inverter
. HVRO06 1206 |[3.10+0.10|1.55+0.100.55+0.10 [ 0.50+0.25|0.50+0.20| 8.947
— Outdoor Equipments
— Converter HVROA | 2010 |5.00£0.10 |2.50+0.15|0.55£0.10 [ 0.60+0.25|0.5040.20 | 24.241
—High Pulse Equipment
HVR12 2512 [6.35+0.10]3.10+0.15]|0.55+0.10 [ 0.60+£0.25| 0.50+0.20 | 39.448
lPart Numbering
| HVR | [ 03 | IFl\ \lTI lE\|>|<\ \10|03|
Product Dimensions Resistance Packaging TCR Power Marking
Type Tolerance Code (PPM/C) Rating RESEETE
02: 0402 F:+1% T: 7"Taping Reel E: +100 Y: 1/16W 1003: 100KQ A: Automotive Grade
03: 0603 J: 5% V: 10"Taping Reel | | F: +200 X: 1/10W 1004: 1MQ NA: Automotive Grade
. 49T A & No Marki
05: 0805 W:13"Taping Reel | | H: +400 W: 1/8W 1005: 10MQ o Hardng
06: 1206 V: 1/4W
0A: 2010 uU: 12w
12: 2512 T: 1W

M Derating Curve

o0 -
ol e
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BStandard Electrical Specifications

e2oViking

T em ;::iv:sr; Oper;t;:%;remp_ Opn:raa):ing Ovl\gfl)c(;ad esistance Range (P;IC\:IIIIEC)
ype at 70°C Voltage Voltage +1% (E24 ~ E96) 5% (E24)

39KQ - 1MQ +100

HVRO02 (0402) 1/16W 100V 200V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400

56KQ - 1TMQ +100

HVRO03 (0603) 1/10W 200V 400V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400

100KQ - TMQ +100

HVRO5 (0805) 1/8W 400V 800V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400

-55 ~ +155°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) 172W 2000V 3000V 1.02MQ - 20MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400

30KQ - 1MQ +100

HVR12 (2512) 1w 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.

I Environmental Characteristics

Requirement

5 seconds

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%+0.05Q) +(2.0%+0.050Q) RCWV*2.5 or Max. Overload Voltage whichever is lower for

Insulation Resistance

>10G

Max. Overload Voltage for 1 minute

Operational Life

+(2.0%+0.05Q)

+(3.0%+0.10Q)

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

Biased Humidity

+(2.0%+0.05Q)

+(3.0%+0.10Q)

1000 hrs 85°C/85%RH 10% of operating power(= 100V)

High Temperature Exposure

+(1.0%+0.05Q)

+(1.5%+0.10Q)

at +155°C for 1000 hrs

Board Flex

+(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
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Requirement
Item Test Method
+1% +5%

Resistance to Soldering Heat 1+(0.5%+0.05Q) +(1.0%+0.05Q) 260+5°C for 10 seconds

HVRO02: 150V for 1 minute
Voltage Proof No breakdown or flashover HVRO03: 300V for 1 minute
HVRO05/HVR06/HVROA/HVR12: 500V for 1 minute

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

Temperature Cycling +(1.0%+0.05Q) -55°C to +125°C, 1000 cycles

Wave Form: Tolerance for half sine shock pulse.

i 0,
Mechanical Shock +(1.0%+0.05Q) Peak value is 100g’s. Normal duration (D) is 6.

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

Vibration +(1.0%+0.05Q) 10-2000 Hz
Human body model
ESD 1(3%+0.05Q) 0402/0603: 1KV
0805 and above: 2KV
Resist to Solvent No visible damage on appearance and Add Aqueous wash chemical - OKEM Clean or equivalent.
esistance fo solvents marking. Do not use banned solvents.
Terminal Strength No broken Force of 1.8kg for 60 seconds.

No ignition of the tissue paper or scorching or

Flammability the pinewood board

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

Sulfur Test AR+1% AR+5% 60+2°C, no power rating for 500 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; EIA-977; AEC-Q200; MIL-STD-202;
JESD22; UL-94

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

B Shelf Life: 2 years from production date

BPackaging _ ‘
W
Reel Specifications & Packaging Quantity ‘ ’v
|- - - Unit: mm
Type Packaging Quantity =S REC DA ®B »C w T
Width Diameter
10K 8mm 7 inch 178.5+1.5 600 13.020.2 9.0+0.5 12.5+0.5
HVRO02 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+1.5 600 13.0£0.2 9.0+0.5 12.5+0.5
HVRO03
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+0.5 16.5+0.5
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Paper Tape Specifications
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Bottom Tape Top Tape
N /¢ Do
1/ C ¥ T A A
NP5
» w ‘ AN AN L AN ]/ 4 L/
g T T e F
g L W
\‘ L \ 4
| N
N ) L) L L] L
/ T . P =) =] - )
PaperTape\ Resistor 1 2 » 0 Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
HVRO02 | 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
HVRO03 | 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
HVRO05 | 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
”ToipTape - ¢ Do
VA A
. /
N
.
NI
[ H\ ¢ D11.5+0.25,-0
T AW Resistor P: [P, Py, | Direction of unreeling
’,/'Embossed Tape X "
Unit: mm
Type A B w E F Po P1 Pz QDQ 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*0
BRecommend Land Pattern Unit: mm
Type A B C
[ y
,4';{ _______ % ‘ HVRO02 0.50 0.45 0.60
// / C HVRO03 0.90 0.60 0.90
HVRO05 1.20 0.70 1.30
/ ______ \ 4 HVRO06 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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Automotive Grade Alloy Chip Shunt Resistor—LRA..A Series

[lFeatures

—Nudity E-beam welded metal strip resistors with 4-terminal,
Pure copper electrodes are the ideal solution for current sensing applications

e & — Excellent reliability, stability, Anti-pulse capability, support +0.5% tolerance of R
’ v ﬂ value
- — Special welding process, all-metal construction, supports low Resistance (down
to 0.2mQ), surface pickling passivation Treatment, vulcanization resistance,
strong weather resistance
y‘ —Very low EMF (<1 p V/C)
— Ultra-low parasitic inductance , Fast response, Can be used for high frequency

AC current detection
—AEC-Q200 Compliance
—RoHS compliant

lIDimensions

LRA0340 LRAO766 LRA1066
Unit: mm
Type (I‘:izﬁ) Re?:tg)“ce Material | L w H |Aa|lB| c |p| E R | N s u T t
0.3 Manganin
0.5 Manganin
LRA0340 | 1216 ! Manganin| 605 | 401035 [+010.35| €04 | 204 [s036¢0| O [+o0-i5k0| - : : : : :
2 Kamar
25 Kamar
0.2 Manganin 1.3+0.1 0.6£0.1
0.3 Manganin 1.2+0.1 0.6+0.1
0.5 Manganin 0.68+0.1 | 0.68+0.1
0.7 Manganin 0.48+0.1 | 0.48+0.1
1 Manganin 0.35+0.1 0.4£0.1
LRAO766 | 2726 2 FeCrAl 6.6 6.9 3.0 ) ) ) ) ) 4.9 1.0 0.7 1.9 0.55+0.1 | 0.55+0.1
3 FeCral [10.35-0.2] £0.3 +0.3 +0.2 | £0.15 | +0.1 0.1 | 0.36+0.1 | 0.42+0.1
4 FeCrAl 0.28+0.1 | 0.4+0.1
5 FeCrAl 0.28+0.1 | 0.4+0.1
2 Kamar 0.52+0.1 | 0.52+0.1
3 Kamar 0.35£0.1 | 0.4+0.1
4 Kamar 0.26+0.1 | 0.4+0.1
0.2 Manganin 1.3+0.1 0.6£0.1
0.3 Manganin 1.2+0.1 0.6+0.1
0.5 Manganin 0.68+0.1 | 0.68+0.1
0.7 Manganin 0.48+0.1 | 0.48+0.1
1 Manganin 0.35+0.1 | 0.4+0.1
2 FeCrAl 0.55+0.1 | 0.55+0.1
LRA1066 | 4026 [——————— 101203 | o500, yos | 0 | 0 | [t |02 |07 | 01 | 901 [oas01 om0l
4 FeCrAl 0.28+0.1 | 0.4+0.1
5 FeCrAl 0.28+0.1 | 0.4+0.1
2 Kamar 0.52+0.1 | 0.52+0.1
3 Kamar 0.3540.1 0.40.1
4 Kamar 0.26+0.1 | 0.4+0.1

lNote: FeCrAl material is magnetic and affects the inverter current, so please be careful in product selection.
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\L"l«’A\ |03'40\ \lF\ IlT\ \lEI\?\ \Rﬁm\ @
Product Dimensions Resistance Packaging TCR Power Resistance Material & Shape Function
Type (WxL) Tolerance Code (PPM/°C) Rating Code Code
0340: 3.1x4.1 D: +0.5% T: Taping Reel | | C: £25 R: 3W 0M20: 0.2mQ FI: FeCrAl & Inward Fold A:
0766: 6.9x6.6 | | F:+1% D : 50 H: 4w OM30: 0.3mQ | | K:Kamar &lnward Fold | | Automotive
MI: Manganin & Inward Grade
1066: 10.1x6.6 | | J: +5% W : £75 D: 5W 0M50: 0.5mQ Fold
E: +100 I: 6W 0M70: 0.7mQ FO: FeCrAl & Outward
Fold
E:7TW R001: 1mQ KO: Karma & Outward
9: W R002: 2mQ Fold
. . MO: M &
J:10W R003: 3mQ 0u53v"§3”§§|§
11: 11W R004: 4mQ
12: 12W R005: 5mQ
BStandard Electrical Specifications
Power Rating . Resistance Range(mQ) TCR
Type P Material PPM/°C
e £0.5% % | 5% ( )
10w Manganin 0.3 +100
9w Manganin 0.5 +100
LRA0340
W Manganin 1 +100
5W Kamar 2,25 +100
12w Manganin 0.2 75
11w Manganin 0.3 75
9w Manganin 0.5 75
W™ Manganin 0.7 75
6W Manganin 1 +50
6w FeCrAl 2 +25
LRA0766
5W FeCrAl 3 25
4w FeCrAl 4 125
3w FeCrAl 5 25
6W Kamar 2 +50
5W Kamar 3 +50
4w Kamar 4 +50
12w Manganin 0.2 75
11w Manganin 0.3 75
oW Manganin 0.5 75
W Manganin 0.7 75
6w Manganin 1 50
6w FeCrAl 2 125
LRA1066
5w FeCrAl 3 125
A FeCrAl 4 +25
3w FeCrAl 5 +25
6w Kamar 2 50
5w Kamar 3 +50
4w Kamar 4 +50

Ml Operating Temperature: -55 ~ +175°C
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I Environmental Characteristics

Item

Requirement

Test Method

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

Within the specified value

0340 size:

Measured value -55°C and +125°C, reference value +20°C
0766 / 1066 size:

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

Solderability

No visible damage,
weldable area 95% minimum

245°C Tin slot, hold for 3 sec

Short time overload

No visible damage,
0340: AR+0.5% maximum
0766/1066: AR+1.0% maximum

2.5 times rated voltage, 5 sec

Resistance to solder heat

No visible damage,
0340: AR+0.5% maximum
0766/1066: AR+1.0% maximum

270°C Tin bath, hold for 10 sec

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,
0340:AR%0.5% maximum
0766/1066: AR+1.0% maximum

1000 hrs @ 170°C, without load

Low temperature load

No visible damage,
0340: AR+0.5% maximum
0766/1066: AR+1.0% maximum

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

Temperature cycling

No visible damage,
0340: AR+0.5% maximum
0766/1066: AR+1.0% 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£2°C, rated voltage, 90 min on, 30 min off

W Reference Standards: IEC 60115-1, MIL-STD-202
B Storage Temperature: 15~28°C; Humidity < 80%RH

IRecommend Land Pattern

el L
1L

[
1

°|
—
ﬂ

=
o {4
-
LRAO0340 LRAO766 / 1066
Unit: mm
Type a b c d e i w
LRA0340 2.95 0.70 0.60 - - 0.50 3.60
LRAO766 7.30 2.90 2.00 0.80 0.90 - -
LRA1066 7.30 2.45 5.50 0.80 0.90 - -
W Derating Curve
-55T 0c
125 ,
|
2 1w '
- i
E 75 i
|
& ,
2 i
@ ® i
0 L | | \
-75 -50 -25 4] 25 50 75 100 125 150 175
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Unit: mm

LRA0340 Embossed 1K 12mm 7 inch 178.0+2.0 60.0+1.0 13.5+0.5 12.3%1.0
LRAO766 Embossed 1K 16mm 13 inch 33.0£2.0 60.0+1.0 13.5+0.5 17.0£0.5
LRA1066 Embossed 1K 24mm 13 inch 33.0£2.0 60.0+1.0 13.5+0.5 25.0+£1.0
Tape Specifications
E —hppatr DO

Pl PO

;
J JT e T e
L T T
Vet o o F 1 3H-F
4 Y LR L]
A
- D1
—bT
Unit: mm
LRA0340 3.4 4.2 12 1.75 5.5 4 8 2 1.5 2.3
LRAQ0766 7.8 7.5 16 1.75 7.5 4 12 2 1.5 3.8
LRA1066 7.3 12.1 24 1.75 12.2 6 12 2 1.5 3.8
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Automotive Grade Chip Shunt Resistor—LRSW..A Series

) e

[lFeatures

—Nudity 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, Supports low resistance, The
surface is pickled and passivated for strong weather resistance

—High temperature silicon molded for sever working Environment

—Very low EMF (<1 u V/TC)

— Ultra-low parasitic inductance(< 2nH), Fast response, Can be used for high
frequency AC current detection

—AEC-Q200 Compliance

lPart Numbering
\LRSW\ |1050\ |F\ |T\ \W\\R\ \R005| \K| \A\
Product Dimensions Resistance Packaging TCR Power Resistance Material Function
Type Tolerance Code (PPM/'C) | | Rating Code Code
0630: 6.4x3.2 F:+1% T: Taping Reel D: £50 B: 2.5W | | OM20: 0.2mQ | | M: Manganin A: Automotive
1050: 10.0x5.2 J: +5% W: £75 R: 3w 0M30: 0.3mQ | | F: FeCrAl Grade
1575: 15.0x7.5 E: +100 H: 4w 0M40: 0.4mQ | | K: Kamar
K: +150 D: 5W 0M50: 0.5mQ
I: 6W 0M70: 0.7mQ
E: 7TW R001: 1mQ
8: 8W R002: 2mQ
9: 9W R003: 3mQ
J: 10W R004: 4mQ
12:12W | | R005: 5mQ
15:15W
M Derating Curve
-55TC 70°C
125 :
- 100
£ |
E 75
£ 50
é 25 i
0 1
-75 -5 25 0 25 50 75 100 125 150 175

Ambient Temperatura (°C)
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Dimensions

LRSWO0630

!

LRSW1050

- SRS = %:.://E_:E
1 JAL . A 5
The side arc is a notch for the resistance process The side arc is a notch for the resistance process
LRSW1575
i
= | |=% HJ;ﬁZZE.
(2 AL
f =
The side arc is a notch for the resistance process
Size Resistance . L w T A h
e (inch) (mQ) kel (mm) (mm) (mm) (mm) (mm)
0.3 Manganin 6.40+0.30 3.20+0.25 0.95+0.10 1.20£0.20 0.50+0.10
0.35 Manganin 6.40+0.30 3.20+0.25 0.80+0.10 1.2040.20 0.50+0.10
0.4 Manganin 6.40+0.30 3.20+0.25 0.88+0.10 1.20+0.20 0.50+0.10
0.5 Manganin 6.40+0.30 3.20+0.25 0.85+0.10 1.20£0.20 0.50+0.10
0.7 Manganin 6.40+0.30 3.20+0.25 0.60+0.10 1.20+0.20 0.50+0.10
0.75 Manganin 6.40+0.30 3.20+0.25 0.56+0.10 1.20+0.20 0.50+0.10
1 Manganin 6.40+0.30 3.20+0.25 0.42+0.10 1.20£0.20 0.50+0.10
LRSWO0630 2512 2 FeCrAl 6.40+0.30 3.20+0.25 0.67+0.10 1.20£0.20 0.50+0.10
3 FeCrAl 6.40+0.30 3.20+0.25 0.45+0.10 1.20+0.20 0.50+0.10
4,5 FeCrAl 6.40+0.30 3.20+0.25 0.32+0.10 1.20£0.20 0.50+0.10
2 Kamar 6.40+0.30 3.20+0.25 0.65+0.10 1.20£0.20 0.50£0.10
2.5 Kamar 6.40+0.30 3.20+0.25 0.50+0.10 1.20+0.20 0.50+0.10
3 Kamar 6.40+0.30 3.20+0.25 0.43+0.10 1.20£0.20 0.50+0.10
4 Kamar 6.40+0.30 3.20+0.25 0.32+0.10 1.20£0.20 0.50+0.10
5 Kamar 6.40+0.30 3.20+0.25 0.28+0.10 1.20+0.20 0.50+0.10
0.2 Manganin 10.00+0.20 5.20+0.25 1.70£0.10 2.00£0.20 0.50+0.10
0.3 Manganin 10.00+0.20 5.20+0.25 1.28+0.10 2.00£0.20 0.50+0.10
0.4 Manganin 10.00+0.20 5.20+0.25 1.00+0.10 2.00+0.20 0.50+0.10
0.5 Manganin 10.00+0.20 5.20+0.25 0.80+0.10 2.00£0.20 0.50+0.10
0.7 Manganin 10.00+0.20 5.20+0.25 0.55+0.10 2.00£0.20 0.50+0.10
0.8 Manganin 10.00+0.20 5.20+0.25 0.48+0.10 2.00+0.20 0.50+0.10
1 Manganin 10.00+0.20 5.20+0.25 0.40+0.10 2.00£0.20 0.50+0.10
1 FeCrAl 10.00+0.20 5.20+0.25 1.25+£0.10 2.00£0.20 0.50+0.10
LRSW1050 3920 1.5 FeCrAl 10.00+0.20 5.20+0.25 0.94+0.10 2.00+0.20 0.50+0.10
2 FeCrAl 10.00+0.20 5.20+0.25 0.62+0.10 2.00£0.20 0.50+0.10
3 FeCrAl 10.00+0.20 5.20+0.25 0.42+0.10 2.00£0.20 0.50+0.10
4 FeCrAl 10.00+0.20 5.20+0.25 0.35+0.10 2.00+0.20 0.50+0.10
5 FeCrAl 10.00+0.20 5.20+0.25 0.28+0.10 2.00£0.20 0.50+0.10
1 Kamar 10.00+0.20 5.20+0.25 1.16+0.10 2.00£0.20 0.50+0.10
2 Kamar 10.00+0.20 5.20+0.25 0.65+0.10 2.00+0.20 0.50+0.10
3 Kamar 10.00+0.20 5.20+0.25 0.43+0.10 2.00£0.20 0.50+0.10
4 Kamar 10.00+0.20 5.20+0.25 0.32+0.10 2.00£0.20 0.50+0.10
5 Kamar 10.00+0.20 5.20+0.25 0.28+0.10 2.00+0.20 0.50+0.10
0.2 Manganin 15.00+0.20 7.70+0.30 1.50£0.10 4.20+0.20 0.50+0.15
0.3 Manganin 15.00+0.20 7.70+0.30 0.96+0.10 4.20+0.20 0.50+0.15
0.4 Manganin 15.00+0.20 7.70+0.30 0.72+0.10 4.20+0.20 0.50+0.15
0.5 Manganin 15.00+0.20 7.70+0.30 0.58+0.10 4.20+0.20 0.50+0.15
0.7 Manganin 15.00+0.20 7.70+0.30 0.42+0.10 4.20+0.20 0.50+0.15
0.75 Manganin 15.00+0.20 7.70+0.30 0.39+0.10 4.20+0.20 0.50+0.15
LRSWA575 5930 0.8 Manganin 15.00+0.20 7.70+0.30 0.36+0.10 4.20+0.20 0.50+0.15
1 FeCrAl 15.00+0.20 7.70+0.30 0.94+0.10 4.20+0.20 0.50+0.15
1.5 FeCrAl 15.00+0.20 7.70+0.30 0.62+0.10 4.20+0.20 0.50+0.15
2 FeCrAl 15.00+0.20 7.70£0.30 0.48+0.10 4.20£0.20 0.50+0.15
3 FeCrAl 15.00+0.20 7.70£0.30 0.31+0.10 4.20+0.20 0.50+0.15
1 Kamar 15.00+0.20 7.70+0.30 0.88+0.10 4.20+0.20 0.50+0.15
2 Kamar 15.00+0.20 7.70£0.30 0.43+0.10 4.20£0.20 0.50+0.15
3 Kamar 15.00+0.20 7.70£0.30 0.30+0.10 4.20+0.20 0.50+0.15
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BStandard Electrical Specifications

Type F(’;wer Material Resistance Range(mQ) TCR°
i £1% | £5% A

W Manganin 0.3,0.35,0.4,0.5 150

0.7,0.75, 1 +100

5W FeCrAl 2 +50

4W FeCrAl 3 +50

3w FeCrAl 4 +50

LRSW0630 2.5W FeCrAl 5 +50

5W Kamar 2 175

4W Kamar 25,3 175

3w Kamar 4 175

2.5W Kamar 5 175

12w Manganin 0.2 +100

10w Manganin 0.3 +100

9w Manganin 0.4,05 +100

8W Manganin 0.7,0.8 +100

W Manganin 1 +100

8W FeCrAl 1 +50

W FeCrAl 1.5 +50

6w FeCrAl 2 +50

LRSW1050 5W FeCrAl 3 +50

4w FeCrAl 4 +50

3W FeCrAl 5 +50

8w Kamar 1 175

6W Kamar 2 175

5W Kamar 3 75

4w Kamar 4 175

3w Kamar 5 75

15W Manganin 0.2, +150

10W Manganin 0.3 +150

oW Manganin 0.4 +150

8w Manganin 0.5 +100

™™ Manganin 0.7,0.75,0.8 +100

LRSW1S75 oW FeCrAl 1 +50

8W FeCrAl 1.5 +50

W FeCrAl 2,3 +50

9w Kamar 1 75

W Kamar 2,3 75

[l Note: Iron-chromium aluminum material is magnetic and affects the inverter current, so please be careful in product selection.

IRecommend Land Pattern

b_

—
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Unit: mm
Type a b c
LRSWO0630 3.60 1.80 3.80
LRSW1050 6.20 2.70 5.60
LRSW1575 8.75 5.20 5.60
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Item Requirement

Test Method

Thermal shock Within the specified value

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

No visible damage,

Solderability weldable area 95% minimum

245°C Tin slot, hold for 3 sec

No visible damage,

Short time overload AR+0 5% maximum

2.5 times rated voltage, 5 sec

No visible damage,

Resistance to solder heat AR+0.5% maximum

270°C Tin bath, hold for 10 sec

No visible damage,

High temperature and humidity 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

No visible damage,

High temperature storage AR+1.0% maximum

1000 hrs @ 170°C, without load

No visible damage,

Low temperature load AR+0.5% maximum

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

No visible damage,

Temperature cycling AR+0.5% maximum

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

No visible damage,

Load life AR+1.0% maximum

1000 h @ 70+2°C, rated voltage, 90 min on, 30 min off

W Reference Standards: IEC 60115-1; MIL-STD-202;
B Storage Temperature: 25+5°C; Humidity 40%~70%RH
B Shelf Life: 1 years from production date

B Packaging

Reel Specifications & Packaging Quantity

2C

]

|
DA | W__H._

Unit: mm

Packaging Tape Reel

Quantity Width Diameter e

Type

PB (003 w

LRSW0630| Embossed 4K 16mm 13 inch 330.0+2.0

60.0£1.0 13.5+0.5 17.5+0.5

LRSW1050| Embossed 2K 24mm 13 inch 330.0+2.0

60.0£1.0 13.5+0.5 25.5+0.5

LRSW1575| Embossed 2K 32mm 13 inch 330.0+2.0

60.0£1.0 13.5+0.5 33.0+0.5

Embossed Plastic Tape Specifications

~
¢ Dy 1.4Min

Top Tape ¢ Do
IV o
Iy [ A
N
e lo el el lle
’4 = 21
[N |
/T
/> 4 Resistor <LJ<PL

/ Embossed Tape

Direction of unreeling
>

Unit: mm
Type A B w E F P1 P2 ®DO T
LRSW0630 3.5 6.8 16 1.75 7.5 8 2 15 1.8
LRSW1050 5.7 11.2 24 1.75 7.5 12 6 1.5 2.5
LRSW1575 8.2 16.1 32 1.75 11.5 12 6 1.5 2.5
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Automotive Grade High Voltage Low VCR Thick Film Chip Resistor—HVRC Series

lConstruction

-
7;

©)
©)
4 g ®
T / ®
v | I
[ @000 o
D2
.Features @ |Alumina Substrate @ |Edge Electrode @|Resistor Layer
—Highly reliable multilayer electrode @ |Bottom Electrode ® |Barrier Layer Primary Overcoat
cc?nstructlon . . ® | Top Electrode ® |External Electrode ®|Secondary Overcoat
—Higher component and equipment reliability
— Excellent performance at high voltage
—Reduced size of final equipment
—Low VCR . .
— AEC-Q200 Compliance HlDimensions unit: mm
—IEC 62368-1:2018 Safety Certificate issued Size Weight
by UL Demko Type | (inch) L w T D1 D2 (9)
B . . (1000pcs)
Excellent sulfur resistance against sulfur
containing atmosphere HVRCO06| 1206 |[3.10+0.10(1.55+0.10]|0.55+0.10]0.50+0.25(0.50+0.20| 8.9
. . HVRCOA| 2010 |5.00+0.10|2.50+0.15(0.55+0.10|0.60+£0.25(0.50+0.20| 24.7
B Applications
—Inverter HVRC12| 2512 [6.35+0.10(3.10+0.15]|0.55+0.10|0.60+0.25(0.50+0.20| 39.8
— Outdoor Equipments
— Converter
—High Pulse Equipment
— Automotive Industry
lPart Numbering
_HVRC | .06 | R 1004
I l
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
06: 1206 D: +0.5% T: 7"Taping Reel E: +100 O: 1/3W 1004: 1MQ
0A: 2010 F: 1% V:10"Taping Reel uU: 172w 1005: 10MQ
12: 2512 J: 5% W:13"Taping Reel T W 1006: 100MQ
HIEC 62368-1:2018
HVRCO06 HVRCOA HVRC12
G.10.3 (2.5KV impulse test)
G.10.4 (10KV Voltage surge test) 100K~470M 51K~470M 30K~470M
G.10.5 (5KV Impulse test)
G.10.6 (396Vac Overload test) 100K~470M 100K~470M 100K~470M
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BStandard Electrical Specifications

80 90 100 110 120 130 140 150 160

e2oViking

Item| Power . Max. Max. Resistance Range
Rating ng)er;t;r:lg e Operating | Overload (P;SI?’C) (P\Iitll\;II?V)
Type at 70°C P-Range | yoitage | Voltage £0.5% 1% +5%
(E24 ~ E96) | (E24 -~ E96) (E24)

HVRCO06 (1206) 1/3W 1000V 1500V 100KQ - 1MQ [100KQ - 10MQ|100KQ-500MQ|  +100

HVRCOA (2010) 12W -55 ~ +155°C 2000V 3000V 51KQ- 1MQ | 51KQ- 20MQ |51KQ - 500MQ| +100 <25
HVRC12 (2512) 1w 3000V 4000V 30KQ - 1MQ | 30KQ - 20MQ [30KQ - 500MQ| 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.
I Environmental 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
measured at 10 % and at 100 % of either the rated
Voltage Coefficient (VCR) As Spec. voltage or the limiting element voltage, whichever is the

smaller

Short Time Overload

+(1.0%+0.05Q)

+(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)

+(2.0%+0.10Q)

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

Biased Humidity

+(1.0%+0.10Q)

+(3.0%+0.10Q)

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

High Temperature Exposure

+(1.0%+0.05Q)

+(1.0%+0.05Q)

at +155°C for 1000 hrs

Bending once for 60 seconds

Board Flex +(1.0%+0.05Q) +(1.0%+0.05Q) 1206 size: 3mm
2010, 2512 sizes: 2mm
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

HVRCO06/HVRCOA/HVRC12: 500V for 1 minute

Leaching

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

260+5°C for 30 seconds
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Item

Requirement

1% 5%

Test Method

Temperature Cycling

+(1.0%+0.05Q)

-55°C to +125°C, 1000 cycles

Mechanical Shock

+(1.0%+0.050Q)

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

Vibration

+(1.0%+0.050Q)

5 g’s for 20 min., 12 cycles each of 3 orientations,
10-2000 Hz

ESD

+(3%+0.05Q)

Human body model 2KV

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.

Sulfur Test

AR+1%

60+2°C, no power rating for 500 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; AEC-Q200; MIL-STD-202;
JESD22; UL-94

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

B Packaging

Reel Specifications & Packaging Quantity

e ,,;/:’

™= - bt Unit: mm
Type Packaging Quantity iehs REC DA ®B »C w T
Width Diameter
5K 8mm 7 inch 178.5¢1.5 6010 13.020.2 9.0+0.5 12.5+0.5
HVRC06 Paper 10K 8mm 10 inch 254+1.0 1000.5 13.0+0.2 9.5+0.5 13.5+0.5
20K 8mm 13 inch 330+1.0 100+0.5 13.00.2 9.5+0.5 13.50.5
HVRCOA 4K 12mm 7 inch 178.5+1.5 60" 13.0£0.5 | 13.0£0.5 | 15.5%0.5
Embossed
HVRC12 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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SiRcHs (PEEEE) DViking

B Packaging

Paper Tape Specifications

Bottom Tape  Top Tape

N /ﬁ (/) Do
N 1/ C ¥ c
\\ a \\ > (T T */b v
\\ ¥ I /1 e /'\ \‘/ \ \/ A
* g \ HFE
YAPNIAN
// Pap-)I;er \4 Resistor P4 P> Po | Direction of unreelingi
o Unit: mm
Type A B w E F Py P4 P ®D, T

HVRCO06| 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

‘47 >

LT‘ & D11.5+0.25,-0
> "4 Resistor P1» Pg) Po | Direction of unreeling R
/ Embossed Tape

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

HVRCOA | 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%°

HVRC12 | 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

e o 2 Type A B C
7 _______ % HVRC06 2.00 0.90 1.60
/ C HVRCOA 3.80 0.90 2.80

% ______ HVRC12 4.90 1.60 3.50
\ 4

A
A 4
A
\ 4
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Automotive Grade Green Chip Resistor—CRG..A Series

lConstruction

>

D2
@ |Alumina Substrate @ |Edge Electrode @ |Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ©® |External Electrode © |Secondary Overcoat
[lFeatures
—AEC-Q200 Compliance
— Total Lead(Pb)-free without RoHS exemptions
— Highly reliable multilayer electrode construction .Dimensions Unit: mm
— Compatible with all soldering process : Weight
—100% CCD inspection Type (ISnI(Z;) L w T D1 D2 (@)
(1000pcs)
CRG02 | 0402 (1.00+0.05(0.50+0.05|0.35+0.05|0.20+0.10(0.20+0.10 0.6
M Applications CRGO03 | 0603 |1.60+0.10{0.80+0.10(0.45+0.10(0.30£0.20(0.30£0.20| 2

—Automotive Industry CRGO5 | 0805 [2.00+0.10|1.2540.10(0.50+0.10|0.3540.20(0.40+0.20| 4.3
— Telecommunication Equipments

_ Radio and Tape Recorders, TV Tuners CRGO6 | 1206 |3.100.10{1.55£0.10|0.55+0.10|0.50£0.25|0.50£0.20| 8.9
— Digital Cameras, Watches, Pocket Calculators CRG10| 1210 [3.10+0.10(2.60+0.15|0.55+0.10|0.504£0.25]0.50+0.20 16
—Computers, Instruments CRGOA| 2010 [5.00+0.10|2.500.15|0.55+0.10|0.60£0.25|0.50+0.20| 24
—Medical Equipment

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

Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
02: 0402 F:+1% A: Automotive Grade | | 4: 7" Reel 4Kpcs ---1R2:1.20
03: 0603 J: #5% 6: 7" Reel 10Kpcs - --3K3: 3.3KQ
05: 0805 7: 7" Reel 5Kpcs - -10K: 10KQ
06: 1206 - - 100K: 100KQ
82 12%1]% “-“ to fill up 6 spaces
12: 2512
M Derating Curve 12‘; !
B |
o |
F 0r !
Sl |
T osot i
T 40 i
g I
S a0 i
w |
10+ i
0 1

€0 50 40 30 20 -0 0 0 N0 W 40 0 B0 TO B0 50 100 110 120 130 140 150 160

Ambient Temperature(i)

256




» RoHS

< COMPLIANT

@

I1SO
9001
Guatty

Man:

IS0
14001

IATF IO
16949 13485
¢! Management " -

BStandard Electrical Specifications

e2oViking

Item Power Rating Max Max .
at 70°C Operating Temp. : : Resistance Range TCR
Operating Overload
Type Jumper Range Voltage Voltage (PPM/°C)
y Rated Current $1%(E24 ~ E96) |  5%(E24)
1Q-9.76Q +200
1/16W 10Q - 1MQ +100
CRGO02 (0402) -55 ~ +155°C 50V 100V 1.02MQ - 10MQ +200
Jumper: 1A - | 0Q (<50mQ) -
10 -9.76Q +200
1/10W 10Q - 1MQ 1
CRGO03 (0603) /10 -55 ~ +155°C 75V 150V 1.020MQ - 10MQ 1288
Jumper: 1A - | 0Q (<50mQ) -
1Q-9.76Q +200
CRGO5 (0805) 18w 55 ~ +155°C 150V 300V ] JZO,\%Q' ! '1\"0(,%/'0 fggg
Jumper: 2A - [ 0Q (<50mQ) -
1Q-9.76Q +200
1/4W 10Q - 1MQ 1
CRGO06 (1206) / -55 ~ +155°C 200V 400V 1.020MQ - 10MQ 1288
Jumper: 2A - | 0Q (<50mQ) -
1Q-9.76Q +200
1/3W 10Q - 1MQ +100
CRG10 (1210) -55 ~ +155°C 200V 400V 1.02MQ - 10MQ 200
Jumper: 2.5A - | 0Q (<50mQ) -
1Q-9.76Q +200
3/4W 10Q - 1MQ +100
CRGOA (2010) -55 ~ +155°C 200V 400V 1.02MQ - 10MQ 1200
Jumper: 3.5A - | 00 (<50mQ) -
1Q-9.76Q +200
1w 10Q - 1MQ +100
CRG12 (2512) -55 ~ +155°C 250V 500V 1.02MQ - 10MQ +200
Jumper: 4A - | 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.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental 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) RCWV*2.5 or Max. Overload Voltage whichever is lower

for 5 seconds

Insulation Resistance >10G Max. Overload Voltage for 1 minute
. . Condition D Steady State TA=125°C at derated power.
0, 0,
Operational Life +(2.0%+0.050) #(3.0%+0.100) Measurement at 24+4 hours after test conclusion.
Biased Humidity 1(2.0%+0.05Q) +(3.0%+0.10Q) 1000 hrs 85°C/85%RH 10% of operating power(=100V)

High Temperature Exposure +(1.0%+0.05Q)

+(1.5%+0.10Q)

at +155°C for 1000 hrs

Board Flex +(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
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Item

Requirement

1% 5%

Test Method

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

Leaching

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

260+5°C for 30 seconds

Temperature Cycling

+(1.0%+0.05Q)

-55°C to +125°C, 1000 cycles

Mechanical Shock

+(1.0%+0.05Q)

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

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

Vibration +(1.0%+0.05Q) 10-2000 Hz
Human body model
ESD +(3%+0.05Q) 0402/0603: 0.5KV

0805 and above: 2KV

Resistance to Solvents

No visible damage on appearance and
marking.

Add Agueous 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.

Sulfur Test

AR£1% AR+5%

60+2°C, no power rating for 500 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; EIA-977; AEC-Q200; MIL-STD-202;

B Storage Temperature:

JESD22; UL-94
15~28°C; Humidity < 80%RH

B Shelf Life: 2 years from production date

BPackaging T
7/
Reel Specifications & Packaging Quantity
P I
e - — Unit: mm
. . . Reel
Type Packaging Quantity | Tape Width Diameter DA »B ®C w T
CRGO02 Paper 10K 8mm 7 inch 178.5+1.5 60" 13.0+0.2 9.0+0.5 12.5+0.5
CRGO03
82282 Paper 5K 8mm 7 inch 178.5¢1.5 60" 13.0£0.2 9.0£0.5 12.5+0.5
CRG10
giggg‘ Embossed 4K 12mm 7 inch 178.5¢1.5 60" 13.0£0.5 13.0£0.5 15.5+0.5
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Packaging
Paper Tape Specifications Bottom Tape Top Tape
A — & Do
\ /N A A < A + E 4 T
\(af [V AP 99 {
" E ( N \ ’ \ HE
| i ] { 'W
& J v |
_— ~ ‘ v
/e \\ irecti '
// Paper Tape * Resistor P4 'ﬁPz“ Po ,| Direction of unreeling
Unit: mm
Type A B w E F Po P P, ®D, T

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

CRGO3 | 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

Embossed Plastic Tape Specifications

D

/ d)
. ‘/
DD b—D

L | \

‘\' * -+ e *
= | E
SN

LTJ "4 Resistor Lﬂ

D

48

=1\

o E
. \A'
AN
v
N

& D11.5+0.25.-0
’ P Po | Direction of unreeling
/Embossed Tape ) ! "
Unit: mm
Type A B w E F Po P4 P, ®D, 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
______ f A Type A B Cc
// CRG02 0.50 0.45 0.60
/ c CRGO3 0.90 0.60 0.90
% “““ / i CRGO5 1.20 0.70 1.30
CRG06 2.00 0.90 1.60
CRG10 2.00 0.90 2.80
) = 1. A . CRGOA 3.80 0.90 2.80
D - CRG12 4.90 1.60 3.50
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Automotive Grade Green Anti-Sulfurated Chip Resistor—ASG..A Series

[lFeatures

— Special construction to prevent sulfuration in a

sulfur containing environment

— Total Lead(Pb)-free without RoHS exemptions

lConstruction

>
D2

Alumina Substrate

@ |Edge Electrode @

Resistor Layer

Bottom Electrode

® |Barrier Layer

Primary Overcoat

Top Electrode

® |External Electrode ®

Secondary Overcoat

—AEC-Q200 Compliance BMDimensions Unit: mm
— 0, H 1
100% CCD inspection S Weight
TvPe | (inch) L w T D1 D2 (9)
A . . (1000pcs)
B Applications
_ ASG02 | 0402 |1.00+0.05|0.50+0.05|0.35+0.05(0.20+0.10|0.20+0.10| 0.62
— Automotive
_ High-end Computer ASG03 | 0603 |1.60+0.10|0.80+0.10(0.45+0.10(0.30+0.20|0.30+0.20| 2.04
—Industrial Equipment ASGO5 | 0805 |2.00+0.10(1.25:0.10{0.50£0.10{0.35+0.20|0.40+0.20| 4.36
—Automatic Equipment Controller ASGO6 | 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
_ High-end Multimedia Electronics ASG10 | 1210 |3.10£0.10(2.60+0.15|0.55+0.10|0.50+0.25|0.50+0.20|  15.9
— Outdoor Electronic Applications 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 [ E X | 1002 |
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 Y: 1/16W RORO: 0Q A: Automotive Grade
03: 0603 F: +1% V:10'Taping Reel F: +200 X: 1/10W 0010: 1Q
05: 0805 J: £5% W:A3"Taping Reel | | _: o specified || W: 1/8W 1000: 100Q
06: 1206 V: 1/4W 1002: 10KQ
10: 1210 0: 1/3W 2201: 2.2KQ
0A: 2010 U: 1/2W 1003: 100KQ
12: 2512 Q: 3/4W 1004: 1MQ
T W
A: 1.5W

B Derating Curve

Fower ratio(%)

88588
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BStandard Electrical Specifications

e2oViking

= Power Rating | Operating Temp. | Max. Operating | Max. Overload Resistance Range TCR
Type at 70°C Range Voltage Voltage 10.5% *1% *5% (PPM/°C)
(E24~ E96)|(E24~E96)| (E24)
10 -9.76Q +200
1/116W 10Q - 1MQ +100
ASGO02 (0402) 50V 100V 1.02MQ - 10MQ +200
Jumper: 1A — |OQ(<50mQ) —
10 -9.76Q +200
1/10W 10Q - 1MQ +100
ASGO03 (0603) 75V 150V 1.02MQ - 10MQ +200
Jumper: 1A — | 0a(<50mQ) —
10-9.76Q +200
1/8W 10Q - 1MQ +100
ASGO05 (0805) 150V 300V 1.02MQ - 10MQ +200
Jumper: 2A — |OQ(<50mQ) —
10-9.76Q +200
1/4W 10Q - 1MQ +100
ASG06 (1206) 55 ~ +155°C 200V 400V 1.02MQ - 10MQ +200
Jumper: 2A — |OQ(<50mQ) —
10 - 9.76Q +200
1/3W 10Q - 1MQ +100
ASG10 (1210) 200V 400V 1.02MQ - 10MQ +200
Jumper: 2.5A — [0Q(<50mQ) —
10-9.76Q +200
3/4W 10Q - 1MQ +100
ASGOA (2010) 200V 400V 1.02MQ - 10MQ 200
Jumper: 3.5A — |OQ(<50mQ) —
10 - 9.76Q +200
1w 10Q - 1MQ +100
ASG12 (2512) 250V 500V 1.02MQ - 10MQ +200
Jumper: 4A — |OQ(<50mQ) —
B High Power Rating Electrical Specifications
Resistance Range
= Power Rating | Operating Temp. | Max. Operating | Max. Overload TCR
Type at 70°C Range Voltage Voltage +0.5% +1% +5% (PPM/°C)
(E24 -~ E96)|(E24 -~ E96)| (E24)
- 10-9.76Q +200
ASG02 (0402) 1110W 50V 100V
10Q - 1MQ +100
ASG03 (0603) 1/4W 75V 150V - ‘ 10 -9.760 +200
10Q - 1MQ +100
ASGO05 (0805) 1/3W 150V 300V - ‘ 1Q-9.760 +200
10Q - TMQ +100
ASGO6 (1206 1/2W 200V 400V - 10-9.760 =200
(1206) "55 ~ +155°C 100 - 1MQ £100
ASG10 (1210) 3/4W 200V 400V - ‘ 10 -9.760 +200
10Q - 1MQ +100
ASGOA (2010 1w 200V 400V - 19 9.760 =200
(2010) 10Q - 1MQ +100
- 10-9.760 +200
ASG12 (2010) 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 .

B Viking is capable of manufacturing the optional spec based on customer’s requirement.
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B Environmental 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
) 2.5 times RCWYV or Max. Overload Voltage whichever
Short Time Overload +(1.0%+0.05Q) +(2.0%+0.05Q) | <50mQ is lower for 5 seconds
Insulation Resistance =10G Max. Overload Voltage for 1 minute
Condition D Steady State TA=125°C at derated
Operational Life 1+(2.0%+0.10Q) +(3.0%+0.10Q) | <100mQ power.
Measurement at 24+4 hours after test conclusion.
. o 1000 hrs 85°C/85%RH 10% of operating power
Biased Humidity +(2.0%+0.10Q) +(3.0%+0.10Q) | <100mQ
(=100V)
High Temperature Exposure | +(1.0%+0.05Q) +(1.5%+0.10Q) | <50mQ at +155°C for 1000 hrs
Board Flex +(1.0%+0.05Q) | +(1.0%+0.05Q) | <50mQ Bending once for 60 seconds _
2010, 2512 sizes: 2 mm Other sizes: 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering o o <50mQ o
Heat +(0.5%+0.05Q) +(1.0%+0.05Q) m 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%
Temperature Cycling +(0.5%+0.05Q) +(1.5%+0.05Q) | <50mQ -55°C to +125°C, 1000 cycles
. Wave Form: Tolerance for half sine shock pulse.
0, 0,
Mechanical Shock 1(0.25%+0.05Q) | £(1.0%+0.05Q) |<50mQ 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%+0.05Q) 1(1.0%+0.05Q) | <50mQ 10-2000 Hz
Human body model
ESD +(3%+0.05Q) 0402/0603: 0.5KV

0805 and above: 2KV

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.

Sulfur Test

AR+1% <50mQ

105+2°C, no power rating for 750 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; EIA-977; AEC-Q200; MIL-STD-202;

JESD22; UL-94

B Storage Temperature: 15~28°C; Humidity < 80%RH
B Shelf Life: 2 years from production date
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Packaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter i ok e W U -+
10K 7inch |178.5:1.5| 60""° [13.0£0.2| 9.0+0.5 |12.5+0.5
ASG02 Paper |20K| 8mm 10 inch 254+1.0 [1004£0.5(13.0+0.2| 9.5+0.5 | 13.5+£0.5 i
40K 13 inch 330+£1.0 [1004£0.5(13.0+0.2| 9.5+0.5 | 13.5+£0.5
!
ASGO03 5K 7inch |178.5+1.5| 60""° [13.0£0.2| 9.0+0.5 |12.5+0.5
ﬁzggg paper |10K| gmm | 10inch | 254x1.0 [100:0.5[13.0£0.2| 9.5:0.5 [13.5:0.5
ASG10 20K 13 inch 330+£1.0 [100+£0.5(13.0+0.2| 9.5+0.5 |13.5£0.5| ~ - -
ASGOA 4K 7inch [178.5£1.5| 60°"° [13.0£0.513.0£0.5|15.50.5
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
\\ [ /// " . " A
=2 S—b—P—51
VW i \ F
\“ 1] "
\ ~ ¢
F* AN o .
/ Pa;;lz;r‘Tape\ Resistor Py Py Po , Direction of unreeling
% Unit: mm
Type A B W E F Py 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
1/ < g X
¥ [ “T/J A A
B W
o] J' . -
1 -
L LJ ‘ ~ $D1.5+0.25-0
u AW Resistor < P1,P3, Po, Direction of unreeling
/ Embossed Tape !
Unit: mm
Type A B W E F Py P4 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*°
BRecommend Land Pattern Unit: mm
F= A
------ 7 Type A B c
C ASG02 0.50 0.45 0.60
ASGO03 0.90 0.60 0.90
/ ______ / ASGO05 1.20 0.70 1.30
7 2 4 ASG06 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

A
\ 4
A
\ 4
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Automotive Grade Thick Film Array Chip Resistor—CN..A Series

lFeatures

—AEC-Q200 Compliance

—Small size and light weight

—Reduction of assembly costs and matching
with placement machines

— Reliability, high quality

— Special construction to prevent sulfuration in a
sulfur containing environment

— Suitable for IR reflow soldering

—100% CCD inspection

B Applications
—Entertainment

— Computer & Related Products
— Communication Equipment
—Power Equipment
—Measuring Instrument

B Construction

®@ ® ©

@

® © ® ©

@ |Alumina Substrate

@ |Edge Electrode

@|Resistor Layer

@ |Bottom Electrode

® |Barrier Layer

Primary Overcoat

® |Top Electrode

©® |External Electrode

®|Secondary Overcoat

M Derating Curve

100

a0 |
80 |
7o}
g0 |
so
40 |
a0 b
 }
10 }

P ower ratio]%)

40 -50 -0 S0 20

-0 0o

0 o0 30 4D S0 B0 TO B0 S0 100 10D 20 130 140 150 160

lDimensions Arnbient Temperature('C)
A1 A
T — i ‘ - -
— |l ¥ 1 [ |
i 1
1 1 - |
N A\l
) e L I;-J L - Lt
. - CN-41 - -
CN-42/43 R
CN-21 Unit: mm
Number Weight
Type of L w H A A1 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 0.500
CN-41 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 0.833
CN-42 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 2.817
CN-43 4 3.20+0.15 | 1.60+0.15 | 0.55+0.10 | 0.50+0.15 | 0.65+0.10 | 0.80+0.05 | 0.30+0.15 0.30+0.15 8.288
lPart Numbering
oN-
Product . . Resistance Function Packaging g
Type Dimensions Tolerance Code Code Resistance
21:0201x2 F: 110/0 A: Automotive Grade 6: 7" Reel 10KpCS ---1R2:1.2Q
41: 0201x4 J: 5% 7: 7" Reel 5Kpcs ---3K3: 3.3KQ
. A: 10” Reel 10Kpcs ---10K: 10KQ
42: 0402x4
43: 8683?4 B: 10” Reel 20Kpcs - - 100K: 100KQ
C: 13" Reel 40Kpcs ““to fill up 6 spaces
D: 13” Reel 20Kpcs
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BStandard Electrical Specifications

e2>Viking

Item| Power Rating /| Operating Max: aze 51y REHE ENEE REIEE TCR
Type Rated Current | Temp. Range o il 2 (PPM/°C)
. Voltage Voltage Resistors *1% +5%
(E24,E96) (E24)
- 3Q0-9.1Q +300
1/32W
CN-21 -55 ~ +125°C 12.5V 25V 2 10Q - 1MQ +200
Jumper: 0.5A - 0Q (<50mQ) -
1/32W 10Q - 1MQ +200
CN-41 -55 ~ +125°C 12.5V 25V 4
Jumper: 0.5A - 0Q (<50mQ) -
1/16W 10Q - 1MQ 1Q - 1MQ +200
CN-42 -55 ~ +155°C 25V 50V 4
Jumper: 1A - 0Q (<50mQ) -
1/10W 10Q - 1MQ 1Q - 1MQ +200
CN-43 -55 ~ +155°C 50V 100V 4
Jumper: 1A - 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.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
BEquivalent Circuit Diagram
| _
| \
CN-41 CN-21
CN-42 /43
IRecommend Land Pattern
A
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
CN-42 2.10 1.80 0.30 0.50 0.50
CN-43 3.10 2.85 0.45 0.80 0.80
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B Environmental Characteristics

Requirement

Item Test Method
+1% +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
Insulation Resistance >10G Max. Overload Voltage for 1 minute
Condition D Steady State TA=125°C at derated
Operational Life +(2.0%+0.10Q) |£(3.0%+0.10Q) |<100mQ power.
Measurement at 24+4 hours after test conclusion.
. o 1000 hrs 85°C/85%RH 10% of operating power.
Biased Humidity +(2.0%+0.10Q) |£(3.0%+0.10Q) |<100mQ
(=100V)
+(1.5%+0.10Q) | <50mQ
High Temperature Exposure +(1.0%+0.05Q) | cN-21/41: CN-21/41: | at+125/+155°C for 1000 hrs
£(3.0%+0.10Q) | <100mQ
Board Flex +(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
Leachin Individual leaching area =5% 26045°C for 30 4
i 450
g Total leaching area = 10% or °b seconds
Temperature Cycling +(0.5%+0.05Q) | £(1.5%+0.05Q) |<50mQ -55°C to +125°C, 1000 cycles
. Wave Form: Tolerance for half sine shock pulse.
Mechanical Shock +(0.25%+0.05Q)| £(1.0%+0.05Q) | <50mQ Peak value is 100g’s. Normal duration (D) is 6.
_— 5 g’s for 20 min., 12 cycles each of 3 orientations,
Vibration +(0.5%+0.05Q) | £(1.0%+0.05Q) |<50mQ 10-2000 Hz
ESD +(1%+0.05Q) Human body, 2KV

Resistance to Solvents marking.

No visible damage on appearance and

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.

Sulfur Test AR+t1%

/AR+5%

<100mQ

60+2°C, no power rating for 500 hrs.

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; AEC-Q200; MIL-STD-202; JESD22;

UL-94; EIA-977

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

Reel Specifications & Packaging Quantity

e2>Viking

S P
Unit: mm
Type FEEEC ) UErs Reel Diameter DA (0]:] »C w T
Quantity Width
CN-21 ) 110
CN-41 Paper 10K 8mm 7 inch 178.5+1.5 60 13.01£0.2 9.0+0.5 12.5+0.5
10K | 8mm 7 inch 178.5¢1.5 60*"° 13.0£0.2 9.00.5 12.5£0.5
CN-42 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"""° 13.0£0.2 9.00.5 12.5£0.5
CN-43 Paper 10K 8mm 10 inch 254+1.0 100+0.5 13.0£0.2 9.5+0.5 13.5+0.5
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
N - /9 Do
\. C 3 A A
L Ay e By
. V/ s‘ L/ NI L 4/ L 1 L/
aE: : 2 A | T HE
\ i w
{ B y
|
NpARARSy RN A
W‘<T>‘ ‘ . . . - |
’,,,,,/PaperTape\ Resistor 1 2 o | Direction of unreeling N
Unit: mm
Type A B w E F Po P1 Pz QDo 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 |1.50+0.1,-0| 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 |1.50+0.1,-0( 0.50+0.10
CN-42 1.20+0.10 | 2.20+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| 0.70+0.10
CN-43 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
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Automotive Grade Anti-Sulfurated Thick Film Array Chip Resistor—AS..A Series

[lFeatures

—AEC-Q200 Compliance
—Small size and light weight

—Reduction of assembly costs and
matching with placement machines

— Reliability, high quality

— Special construction to prevent sulfuration
in a sulfur containing environment

— Suitable for IR reflow soldering

—100% CCD inspection

B Applications
—High-end Computer

—Industrial Equipment

— Automatic Equipment Controller
—Medical Equipment

—High-end Multimedia Electronics
— Outdoor Electronic Applications

IDimensions

I Construction
® @)
®
, N @
®
® ® ©
@ |Alumina Substrate @ |Edge Electrode @|Resistor Layer
@ |Bottom Electrode ® |Barrier Layer Primary Overcoat
® |Top Electrode ® |External Electrode ®|Secondary Overcoat

M Derating Curve

1

Paowwer ratiof)
=R - T = T B

[}

S0 50 -0 - -0 -0 0 10 30 3 40 =0 &

TO B0 W00 10 20 13 40 130 18

Ambient Termperatureds )

Al A H
_ | I
Y Y !
&l (T
: | |
L] ] 1T
AS21 .
Unit: mm
Number Weight
Type of L w H A1 A B (o 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 | 0.40+0.10 | 0.30+0.10 | 0.50+0.05 | 0.22+0.15 | 0.22+0.15 3.1
AS43 4 3.20+0.15 | 1.60+0.15 | 0.55+0.10 [ 0.60+0.10 | 0.50+0.15 | 0.80+0.05 | 0.30+0.15 | 0.30+0.15 8.6
lPart Numbering
\AIS\|4|3| \i'\ \IF\ \10|00\ \?\
Product Dimensions Resistance Packaging TCR Resistance Marking
e Tolerance Code (PPM/°C)
21: 0201x2 F: +1% T: 7"Taping Reel F: 200 1000: 100Q A: Automotive Grade
41: 0201x4 J: 5% V: 10"Taping Reel G: £300 1002: 10KQ
42: 0402x4 W: 13"Taping Reel 2201: 2.2KQ
43: 0603x4 1003: 100KQ
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BStandard Electrical Specifications

e2>Viking

Item| Power Rating /| Operating Max: aze 51y REHE ENEE REIEE TCR
Type Rated Current | Temp. Range o il 2 (PPM/°C)
. Voltage Voltage Resistors *1% +5%
(E24,E96) (E24)
- 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 10 - 1MQ +200
AS43 1/10W -55 ~ +155°C 50V 100V 4 10Q - 1MQ 10 - 1MQ +200
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.
B Viking is capable of manufacturing the optional spec based on customer’s requirement.
BEquivalent Circuit Diagram
m T
. AS41 AS21
AS42 /| AS43
IRecommend Land Pattern
i
I B
3 | B | 8
L el
f A
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
AS43 3.10 2.85 0.45 0.80 0.80
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B Environmental Characteristics

Item

Requirement

1% 5%

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) +(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

Operational Life

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

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

Measurement at 24+4 hours after test conclusion.

Biased Humidity

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

1000 hrs 85°C/85%RH 10% of operating power
(=100V)

High Temperature Exposure

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

at +125°C /+155°C for 1000 hrs

Board Flex

+(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 260+5°C for 30 seconds

9 Total leaching area = 10%
Temperature Cycling +(0.5%+0.05Q) +(1.5%+0.05Q) -55°C to +125°C, 1000 cycles

. Wave Form: Tolerance for half sine shock pulse.
el b +(0.25%+0.050)) +(1.0%+0.050) P