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Thin Film Precision Chip Resistor—AR Series

Construction

@O ®e

@ |Alumina Substrate

@ |Edge Electrode (NiCr)

@ |Resistor Layer (NiCr)

@ |Bottom Electrode (Ag)

® |Barrier Layer (Ni)

Overcoat (Epoxy)

® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) © [Marking
[lFeatures BDimensions Unit: mm
—Advanced thin film technology si Weight
—Very tight tolerance down to +0.01% Type (Inlzﬁ) L w T D1 D2 (9)
—Extremely low TCR down to +5PPM/°C WEOIRES)
— Wide resistance range 1ohm ~ 3Mega ohm AR01 | 0201 | 0.58+0.05 | 0.29+0.05 | 0.23+0.05 | 0.12+0.05 | 0.15+0.05 0.14
—Miniature size 0201 available AR02 | 0402 | 1.00+£0.05 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.20+0.10 0.54
AR03 | 0603 | 1.55+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 1.83
M Applications ARO5 | 0805 | 2.00:0.15 | 1.25¢0.15 | 0.55£0.10 | 0.300.20 | 0.40£0.25 |  4.71
—Medical 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
—Automatic Equipment Controller AR10 | 2010 | 4.90£0.15 | 2.40£0.15 | 0.55+0.10 | 0.60£0.30 | 0.50+0.25 23.61
— Converters
o . AR12 | 2512 | 6.30+£0.15 | 3.10+0.15 | 0.55+0.10 | 0.60+0.30 | 0.50+0.25 38.06
—Communication Device, Smart Phone,
Navigation system
lPart Numbering
\AlR\\ols\\lT\\lT\\El%\ \lv\ 1001
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
01: 0201 T: £0.01% T: Taping Reel S: 5 : Standard 0010: 1Q : Standard Marking
02: 0402 A: £0.05% B: Bulk B: £10 Y: 1/16W 4R70: 4.7Q for E96 / E24
03: 0603 B: £0.1% N: £15 X: 1/10W 1001: 1KQ N: No Marking
05: 0805 C: +0.25% C: +25 W: 1/8W 1004: 1MQ
06: 1206 D: +0.5% D: +50 M: 1/6W
13: 1210 F: 1% P: 1/5W
10: 2010 V: 1/4W
12: 2512 0: 1/3W
U: 172w
Q: 3/4W
T 1W
W Derating Curve 100 :\
—~ 80 '
S 1
S 0 ! \
® i \
S 40 |
2 | \
) |
a9 1 N
1
| \
0 ! :
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Ambient Temperature(°C)
2 Tel: 886-3-5972931 Fax: 886-3-5973494 E-mail sales@viking.com.tw http://www.viking.com.tw




BStandard Electrical Specifications

2>Viking

Item| Power . Max. Max. n
Rating Tt?n?:rit:r:%e Operating | Overload e O REE (P;ﬁ;'EC)
Type at70°C ) Voltage Voltage $0.05% |  #01% [#0.25% ] *0.5% | *1%
49.9Q - 5KQ 125
ARO1 (0201)[ 1/32W | -55 ~ +155°C 15V 30V —
49.9Q - 33KQ +50
10Q —205KQ 25
ARO02 (0402)( 1/16W | -55~+155°C 25V 50V —
10Q —205KQ 1Q —205KQ +50
20 - 1MQ 25
ARO3 (0603)| 1/16W | -55~ +155°C 50V 100V 4.7Q-332KQ| 4.7Q - 1MQ
10 - 1MQ 150
ARO05 (0805)( 1/10W | -55 ~ +155°C 100V 200V 4.7Q-511KQ| 4.7Q-2MQ 1Q - 2MQ fgg
ARO06 (1206) 1/8W +95
-55 ~ +155°C 150V 300V 4.7Q-1MQ [4.7Q - 2.5MQ 1Q - 2.5MQ ;50
AR13 (1210) 1/5W -
AR10 (2010) 1/4W +95
-55 ~ +155°C 150V 300V 4.7Q-1MQ | 4.7Q - 3MQ 1Q - 3MQ ;50
AR12 (2512) 12W -
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 Lower Resistance: 1~10Q
B Special Electrical Specifications
Item| Power n Max. Max. .
Rating T;)n?er;t;g e Operating | Overload BB AIEE REGE (P;ﬁ?%)
Type at 70°C P-Range| voltage | Voltage $0.01% | %0.05% | £0.1%
49.9Q - 5KQ +5
ARO02 (0402)( 1/16W |-55~+155°C 25V 50V 49.9Q - 12KQ +10
49.9Q - 12KQ | 49.9Q - 70KQ +15
24.9Q - 15KQ 5
ARO3 (0603)[ 1/16W | -55~+155°C 50V 100V 70
24.9Q - 100KQ 4.7Q - 332KQ 15
24.9Q - 30KQ +5
ARO05 (0805)( 1/10W | -55~+155°C 100V 200V 10
24.9Q - 200KQ 4.7Q - 511KQ 15
24.9Q - 50KQ 5
ARO06 (1206) 1/8W -55 ~ +155°C 150V 300V 10
24.9Q - 500KQ 4.7Q - 1MQ 15
24.9Q - 50KQ 5
AR13 (1210) 1/5W -55 ~ +155°C 150V 300V 0
24.9Q - 500KQ 4.7Q - 1MQ 15
24.9Q - 100KQ +5
AR10 (2010) 1/4W -55 ~ +155°C 150V 300V )
24.9Q - 500KQ 4.7Q - 1MQ 15
24.9Q - 100KQ 5
AR12 (2512) 12W -55 ~ +155°C 150V 300V 10
24.9Q - 500KQ 4.7Q-1MQ 15
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.
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lHigh Power Rating Electrical Specifications

Item| Power Operating Max. Max.
Rating Temp. Operating | Overload

Type at70°C | Range | Voltage | Voltage ™5501% | 20.05% | #0.1% | #0.25% | 0.5%

Resistance Range TCR
(PPM/°C)

24.9Q - 15KQ 5

470 - 332KQ "
110W  |-55 ~ +155°C| 75V 150V 2490 | 470- 15

ARO3 (0603) - 100KQ 332KQ 20

4.7Q0 - 1MQ +50

16W  |-55~+155°C| 100V 150V - 10Q - 332KQ 25

24.9Q - 30KQ 5

4.7Q - 511KQ +10

1/8W  |-55~+155°C| 150V 300V 24.90 4.7Q - 4.7Q - 1MQ 15

ARO5 (0805) - 200KQ 511KQ

470- +25
1MQ 10-1M0 +50

1/4W -55 ~ +155°C 150V 300V - 10Q - 500KQ

24.9Q - 50KQ 5

£10
1/4W  |-55~+155°C| 200V 400V 24.90 15

ARO06 (1206) - 500KQ 4.7Q - 1MQ 125
+50

25

13W -55 ~ +155°C 200V 400V - 10Q - 1MQ +50

24.9Q - 50KQ 5

10
24.90 +15
- 500KQ 4.7Q-1MQ +25

+50

AR13 (1210) 1/3W  |-55~+155°C| 200V 400V

24.9Q - 50KQ 5

AR10 (2010)| 1/3W  |-55~+155°C| 200V 400V 10
24.90 - 470 1M £15
500KQ : 25

+50

10

24.9Q - +15
KO 4.7Q - 2KQ 10 -2KQ 125

50

3/4W  |-55~+155°C| 200V 400V
AR12 (2512)

R 470 - +25
W  |-55~+155°C| 200V 400V - 1000 1Q - 100Q 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.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Lower Resistance: 1~10Q ; High Power Rating
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I Environmental Characteristics

2> Viking

Requirement

Short Time Overload

AR=0.2% for high power rating

Item Test Method
Tol. = 0.05% Tol. > 0.05%
;I'_?g;?_\c)er)ature Coefficient of Resistance As Spec. +25/-55/+25/+125/+25°C
AR+0.05% AR%0.2%

RCWV*2.5 or Max. overload voltage for 5 seconds

Insulation Resistance

>1000 MQ

Apply 100Vpc for 1 minute

Endurance

AR+0.05%

AR+0.2%

>7kQ AR+0.5%

AR0.5% for high power rating

70+2°C, Max. working voltage for 1000 hrs with 1.5 hrs
“ON” and 0.5 hrs “OFF”

Damp Heat with Load

AR+0.05%

AR+0.3%

AR0.5% for high power rating

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

Low Temperature Operation

AR+0.5% for high power rating

Bending Strength AR+0.05% 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+0.05% AR+0.2% 260+5°C for 10 seconds
Dielectric Withstand Voltage By Type Max. overload voltage for 1 minute
Thermal Shock AR%0.05% AR+0.25% -55°C~150°C, 100 cycles

AR+0.05% AR+0.2%

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

H Reference Standards: MIL-STD-202, JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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lPackaging

Packaging Quantity & Reel Specifications Unit: mm
Embossed !
Type oA oB ocC w T TaPZ”(‘E’A) Plastic
P Tape (EA)
ARO1 | 178.0+£1.0 | 60.0+1.0|13.5+0.7| 95+1.0 | 11.5£1.0 10,000 - ]
ARO2 | 178.0+£1.0 | 60.0+1.0|13.5+0.7| 95+1.0 | 11.5£1.0 10,000 - }
ARO3 | 178.0+£1.0 | 60.0+1.0|13.5+0.7| 95+1.0 | 11.5£1.0 5,000 - H 9B
ARO5 | 178.0+£1.0 | 60.0+1.0|13.5+0.7| 95+1.0 | 11.5£1.0 5,000 - H 4
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| 13.5+0.7 | 13.5+£1.0 | 155+£1.0 - 4,000 w ||
AR12 | 178.0+1.0 | 60.0+1.0| 13.5+0.7 | 13.5+£1.0 | 155+£1.0 - 4,000 T
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] 1 3 A
- PN NN A~ | EY
= v N SN Y
A I F
L] L WW
vl |
| | A 4
Pa;;[er Tape * Resistor » P4 “Pz Po_ | Direction of unreeling
Unit: mm
Type A B w E F Py P, P, ®D, T
ARO1 0.40+0.05 | 0.70+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00£0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+0.03 | 0.42+0.02
AR02 0.70+0.05 | 1.16+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+£0.05 | 2.00+£0.05 | 1.55+0.05 | 0.40+0.03
AR03 1.10£0.05 | 1.90£0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.60+0.03
ARO05 1.60£0.05 | 2.37+0.05 | 8.00£0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
AR06 2.00+0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 4.00+£0.10 | 2.00+£0.05 | 1.55+0.05 | 0.75+0.05
AR13 2.75+0.05 | 3.40+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.60+0.10 | 0.75+0.05
Embossed Plastic Tape Specifications
Top Tape ¢ Do
A
M A ~ | E !
PP
LLW
L J
L
A
¢ D41.4Min.
T Resistor P1+ |P2| Po | Direction of unreeling R
Embossed Tape "
Unit: mm
Type A B w E F Py P4 P, ®D, T
AR10 2.85+0.10 | 5.45+£0.10 | 12.0£0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
AR12 3.40+0.10 | 6.65+£0.10 | 12.0£0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
IRecommend Land Pattern Unit: mm
Type A B C
ARO1 0.25 0.30 0.40+0.2
————— % 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
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
i< I AR12 4.90 1.60 3.10+0.2
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Anti-Corrosive Thin Film Precision Chip Resistor—PR Series

lConstruction

CISRCR®)

@ |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (NiCr)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Passivation
(® |Top Electrode (Ag-Pd) ® |External Electrode (Sn)  |© |Overcoat
lFeatures BDimensions Unit: mm
—Long term life stability and demonstrated the si Weight
Anti—Corrosion claims characterized by Ta;N Type (Inlzﬁ) L w T D1 D2 (9)
— Special passivated NiCr film for Anti-Acid and (1000pcs)
Anti-Damp PRO2 | 0402 | 1.00+0.05 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.20+0.10 0.55
— Tight tolerance down to +0.1% PRO3 | 0603 | 1.55£0.10 | 0.80+0.10 | 0.45:0.10 | 0.30£0.20 | 0.30£0.20 | 1.85
—Extremely low TCR down to +15 PPM/°C PRO5 | 0805 | 2.00£0.15 | 1.25:0.15 | 0.55:0.10 | 0.30£0.20 | 0.40£0.25 | 4.76
— Wide resistance range 10ohm ~ 1Mega ohm PRO6 | 1206 | 3.05£0.15 | 1.55:0.15 | 0.55£0.10 | 0.42+0.20 | 0.35¢0.25 | 9.11
. . PR10 | 2010 | 4.90+0.15 | 2.40+0.15 | 0.55+0.10 | 0.60+0.30 | 0.50+0.25 | 23.82
.Appllcatlons PR12 | 2512 | 6.30+0.15 | 3.10+0.15 | 0.55+0.10 | 0.60+0.30 | 0.50+0.25 | 38.46
—Automotive
—High-end Computer
—Industrial Equipment
— Automatic Equipment Controller .Derating Curve
—Medical Equipment
100
— Telecommunication Device i\
—High-end Multimedia Electronics z % ' \\
—Outdoor Electronic Applications S ! \
© 1
& 40 | \
2 1 \
5 1
o 2 ! \!
| \
0 1
0 20 40 60 80 100 120 140 160 180
Ambient Temperature(C)
lPart Numbering
PR | [0 | [ D | T ] [D ] [ X ] 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: 425 Y: 1/16W 2201: 2200Q for E96/ E24
05: 0805 D: +0.5% D: £50 X: 1/10W 1001: 1KQ N: No Marking
06: 1206 W: 1/8W 1004: 1MQ
10: 2010 V: 1/4W
12: 2512 uU: 172w
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BStandard Electrical Specifications

tem Power Rating Operating Max. Operating | Max. Overload Resistance Range TCR (PPM/°C)
at 70°C Temp. Range Voltage Voltage
Type p.Rang 9 g $01% | 0.25% | %0.5%
49.9Q - 12KQ 15
PRO02 (0402) 1/16W -55 ~ +155°C 25V 50V 125
25Q - 25KQ 150
15
PRO3 (0603) 1/16W -55 ~ +155°C 50V 100V 25Q - 332KQ 25
+50
15
PRO5 (0805) 1/10W -55 ~ +155°C 100V 200V 10Q - 1MQ 25
+50
15
PRO6 (1206) 1/8W -55 ~ +155°C 150V 300V 10Q - 1MQ 25
+50
250 - 1MQ +15
PR10 (2010) 1/4W -55 ~ +155°C 150V 300V
10Q - 1.5MQ 25
) +50
250 - 1MQ 15
PR12 (2512) 12W -55 ~ +155°C 150V 300V
10Q - 1.5MQ 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.
HHigh Power Rating Electrical Specifications
0T Power Rating Operating Max. Operating | Max. Overload Resistance Range TCR (PPM/°C)
at 70°C Temp. Range Voltage Voltage
Type p-Rang 9 5 $01% | 0.25% | #0.5%
15
PRO3 (0603) 1/10W -55 ~ +155°C 75V 150V 25Q -220KQ 25
+50
115
PRO5 (0805) 1/8W -55 ~ +155°C 150V 300V 250 - 680KQ 25
+50
15
PRO6 (1206) 1/4W -55 ~ +155°C 200V 400V 25Q - 1IMQ 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.

I Environmental Characteristics

Requirement
Item Size Size Test Method
0603 / 0805 / 1206 0402
2010/ 2512
=+0.02%
Short Time Overload =10.1% RCWV*2.5 or Max. overload voltage for 2 seconds
=10.2% for high power rating
=%0.05% o . .
Endurance —40.25% 70+2°C, Max. working voltage for 1000 hrs with 1.5 hrs
<+0.25% for high power rating ON”and 0.5 hrs “OFF
=%0.05% 40£2°C, 90~95% R.H. M ki Itage for 1000 h
Damp Heat with Load =40.5% T ° - vax. V\{f)l’ |n? voltage for s
=10.25% for high power rating with 1.5 hrs "ON” and 0.5 hrs “OFF
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat =+0.02% =10.1% 260+5°C for 10 seconds
Thermal Shock =+0.02% =+0.1% -55°C~150°C, 100 cycles

B Reference Standards: MIL-STD-202, JIS-C 5201-1
W Storage Temperature: 25%+3°C; Humidity < 80%RH
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HPackaging
Packaging Quantity & Reel Specifications Unit: mm —1
Paper [Embossed
Type DA oB (0] w T Tape Plastic
(EA) | Tape (EA) H ﬁ
PR02 (178.0+1.0(/60.0+1.0(13.5+£0.7| 95+1.0 [ 11.5£1.0| 10,000 - il @B
PR03 (178.0+1.0/60.0+1.0|13.5£0.7| 95+£1.0 |11.5£1.0| 5,000 - || f
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£0.713.5+£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 W H
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] *
- AN AN AN A~ | EY
'q‘é N AN WV \ I
EY F
A
I
PETape Resistor Pi |P2| Po | Direction of unreeling
Unit: mm
Type A B w E F Py P4 P, @D, T
PRO2 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
PRO0O5 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
PRO06 2.00£0.05 | 3.55+0.05 | 8.00+0.10 | 1.75+£0.05 | 3.5+0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 1.55+0.05 | 0.75+0.05
Embossed Plastic Tape Specifications
Top Tape ¢ Do
( K ¥ L A
S a0 E
N
W
* » o Bl e * . . y
¥
v\ |
! v
¢ D41.4Min.
T Resistor B P, uqu Py N Direction of unreeling
Embossed Tape ! ! g
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 3.404£0.10 | 6.65+0.10 | 12.0+£0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+£0.10 | 2.00+0.05 | 1.50+0.10 | 1.00+0.20
BRecommend Land Pattern
Unit: mm
_____ % Type A B C
Cc PRO02 0.50 0.50 0.60£0.2
% _____ PRO03 0.80 1.00 0.90£0.2
PRO05 1.00 1.00 1.35+0.2
PRO6 2.00 1.15 1.70+0.2
B A PR10 3.60 1.40 2.50+0.2
Dl o o
PR12 4.90 1.60 3.10£0.2
Tel: 886-3-5972931 Fax: 886-3-5973494 E-mail: sales@viking.com.tw http://www.viking.com.tw




Thick Film Chip Resistor—CR Series

[lFeatures

—Small size and light weight

—Highly reliable multilayer electrode construction

— Compatible with all soldering process

B Applications

— Telecommunication Equipments

—Radio and Tape Recorders, TV Tuners

—Digital Cameras, Watches, Pocket Calculators

— Automotive Industry
— Computers, Instruments
—Medical and Military Equipment

lPart Numbering

Construction

RN

<>
D2

@066

@ |Alumina Substrate

@ |Edge Ele

ctrode (NiCr) @ |[Resistor Layer (RuO2/Ag)

@ |Bottom Electrode (Ag)

® |[Barrier Layer (Ni) Primary Overcoat (Glass)

® |Top Electrode (Ag-Pd)

® |External Electrode (Sn) © [Secondary Overcoat (Epoxy)

HlDimensions Unit: mm
Type (|Sni§ﬁ) L w T D1 D2 V\h(agl;;g)‘ht
(1000pcs)
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
CR-02| 0402 | 1.00+0.05 | 0.500.05 | 0.35+0.05 | 0.20+0.10 [ 0.20£0.10 | 0.620
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
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
CR-06| 1206 |3.100.10 | 1.55+0.10 | 0.55+0.10 | 0.50£0.25 | 0.50£0.20 | 8.947
CR-10| 1210 |3.10£0.10 | 2.600.15 | 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

[ CR-| [ 03 | CF
| | |
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
01: 0201 B: +0.1% L: Standard & High Precision 0: 77 Reel 15Kpcs ---1R2:1.2Q
02: 0402 C: £0.25% E: TC50 4: 7" Reel 4Kpcs - --3K3: 3.3KQ
03: 0603 D: +0.5% P: High Power 6: 7" Reel 10Kpcs ---10K: 10KQ
05: 0805 F: +1% H: Ultra High Power 7: 7" Reel 5Kpcs - - 100K: 100KQ
06: 1206 J: £5% 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
D: 13” Reel 20Kpcs
F: Bulk
W Derating Curve
100
\ CR-02
L ® R CROS
(J ) =
é ' \ CR-06
g e : P ——1{CR 10
c : \ \ CR-0A
5 40 ! N cCR_12
H : CR-(1 \
g 2 "
; N
. : NEEAN
0 20 40 60 80 100 120 140 160
Ambient Temperature (°C )
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Standard Electrical Specifications

2> Viking

Item

Power Rating

Max.

Max.

j:l ;0;; Oper;t::% ;I'emp. Operating Overload Resistance Range (p:ncn;Roc)
WEE Rated Current Voltage Voltage 1% *5%
CR-01 (0201) 1/20W B~ 125G . sov 1Q - 10MQ +200
Jumper 1A 0Q (<50mQ) -
10 - 9.76Q +200
10Q - 1IMQ +100
CR-02 (0402) 16w -55 ~ +155°C 50V 100V 1.02MQ - 20MQ +200
20.5MQ - 100MQ +400
Jumper 1A 0Q (<50mQ) -
10-9.76Q +200
10Q - 1MQ +100
CR-03 (0603) 110w -55 ~ +155°C 75V 150V 1.02MQ - 20MQ +200
20.5MQ - 100MQ +400
Jumper 1A 0Q (<50mQ) -
CR-05 (0805) 1/8W 150V 300V ](?Q f’fﬁg +200
-55 ~ +155°C 1.02MQ - 20MQ +200
CR-06 (1206) 1/aw 200V 400V 20.5MQ - 100MQ +400
Jumper 2A 0Q (<50mQ) -
10-9.76Q +200
10Q - 1IMQ +100
CR-10 (1210) 13w -55 ~ +155°C 200V 400V 1.02MQ - 20MQ +200
20.5MQ - 39MQ +400
Jumper 2.5A 0Q (<50mQ) -
10-9.76Q +200
10Q - 1IMQ +100
CR-0A (2010 3/4W
(2010) -55 ~ +155°C 200V 400V 216052&43 -12000%% 1‘2188
. - +
Jumper 3.5A 0Q (<50mQ) -
10-9.76Q +200
10Q - 1IMQ +100
CR-12(2512) W 55 ~ +155°C 250V 500V 1.02MQ - 20MO +200
20.5MQ - 100MQ +400
Jumper 4A 0Q (<50mQ) -
B High Precision Electrical Specifications
i i Max. Max. Resistance Range
Voltage Voltage | $0.1% | $0.25% +0.5%
CR-02 (0402) 116W 50V 100V - 1 ZJ(;KI\)/I - 11'\(’)'3 - f;gg
CR-03 (0603) 1110W 75V 150V — 1091' 012"{\'/'0_ — f;gg
CR-05 (0805) 1/8W 150V 300V — 1091' 012'\{\'/'0_ — f;gg
CR-06 (1206) 1/4W 55 ~ +155°C 200V 400V — 1091' 012"{\'/'0_ — f;gg
CR-10 (1210) 1/3W 200V 400V — 1001_012|\|/\|/|Q- —— f;gg
CR-0A (2010) 3/4W 200V 400V — 1001' 012'\{\'/'0_ —— f;gg
CR-12 (2512) 1w 250V 500V — 1001'012'\,’\'AQ_ — f;gg
TC50 Electrical Specifications
Item . . Max. Max. Resistance Range
Pov;;e;(l)'\:actmg Operall\’t;r:‘g ;I'emp. Operating | Overload = (P;hcn?’C)
Type 9 Voltage Voltage | +0.1% |+0.25% | +0.5% | 1%
CR-02 (0402) 1116W 50V 100V - 100Q - 1MQ
CR-03 (0603) 1/10W 75V 150V
CR-05 (0805) 1/8W 150V 300V
CR-06 (1206) 1/4W -55 ~ +155°C 200V 400V 100 - 100+ 10MO +50
CR-10 (1210) 1/3W 200V 400V ™MQ
CR-0A (2010) 3/4W 200V 400V
CR-12 (2512) 1W 250V 500V

Tel: 886-3-5972

931
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lHigh Power & Ultra High Power Rating Electrical Specifications

Item ; . . Resistance
Power Rating Operating Temp. | Max. Operating | Max. Overload Range TCR
Tvpe at 70°C Range Voltage Voltage (PPM/°C)
P 1% £5%

CR-02 (0402) 1/10W 50V 100V
CR-03 (0603) 1/8W 50V 100V

CR-05 (0805) 1/3W 150V 300V 10.- 9760 200

-9. £

CR-06 (1206) 13 *12W -55 ~ +155°C 200V 400V 10Q - 1MQ +100

1.02MQ - 10MQ +200
CR-10 (1210) 12 *3/4W 200V 400V
CR-0A (2010) 1w 200V 400V
CR-12 (2512) 2w 250V 500V

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

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

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

I Environmental Characteristics

Requirement
Item Test Method
+1% and Below +5% Jumper
Temperature Coefficient of As Spec -55°C~+125°C, 25°C is the reference
Resistance (T.C.R.) pec. temperature
. RCWV*2.5 or Max. overload voltage for 5

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

Insulation Resistance >10G Max. overload voltage for 1 minute
70+2°C, Max. working voltage for 1000 hrs with

Endurance +(2.0%+0.10Q) |+(3.0%+0.10Q) |<100mQ X. working voltag W
1.5 hrs “ON” and 0.5 hrs “OFF”
40+2°C, 90~95% R.H. Max. working voltage for

Damp Heat with Load +(2.0%+0.10Q) |+(3.0%+0.10Q) |<100mQ ok X. working voltag
1000 hrs with 1.5 hrs “ON” and 0.5 hrs “OFF”

Dry Heat +(1.0%+0.05Q) | +(1.5%+0.10Q) [<50mQ at +125/+155°C for 1000 hrs

Bending Strength +(1.0%+0.05Q) | £(1.0%+0.05Q) [<50mQ Bending once for 5 seconds

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

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

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

Voltage Proof No breakdown or flashover 1.42 times RCWV (RMS) for 1 minute

. Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%
Rapid Change of Temperature +(0.5%+0.05Q) |+(1.0%+0.05Q) | <50mQ -55°C to +125/+155°C, 5 cycles

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
W Storage Temperature: 25%+3°C; Humidity < 80%RH

12 Tel:886-3-5972931 Fax: 886-3-5973494 E-mail: sales@viking.com.tw http://www.viking.com.tw
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BPackaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter = L ®C b U
CR-01| Paper [15K| 8mm 7inch |178.5%1.5| 60"° [13.020.2| 9.020.5 |12.540.5 1
10K . +1/-0
CROT| 7inch [178.5:1.5| 60 13.0£0.2 | 9.0+0.5 [12.5:0.5
CR-02| aper 2K s
40K _ 1 4B
8mm 10 inch 254+1.0 [100+£0.5]13.0+£0.2| 9.5£0.5 | 13.5+0.5
CR-03 5K o
CR-05 Paper 10K .
CR-06 13 inch 330+£1.0 [100+£0.5]13.0+£0.2| 9.5+0.5 | 13.5+0.5
CR-10 20K W
CR-0A 4K 7inch |178.5¢1.5| 60"° |13.0£0.5[13.0£0.5|15.5£0.5 “
Embossed 12mm
CR-12 8K 10inch | 250+1.0 | 6240.5 |13.0+0.5|12.5£0.5 | 16.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] *
- A A NN A~ | EY
R:;Z Y Y I
w E} F
L] 7W
b= |
Pa;;rerTape Resistor < P4 =“P2' Po | Direction of unreeling
Unit: mm
Type A B w E F P, P, P, oD, T
CR-01 | 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
CR-02 | 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
CR-03 | 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
CR-05 | 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
CR-06 | 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
CR-10 | 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
H i ¥ 3
NN D A A A | Ey
v VAV ESNY W N N 1
'\é\ il F |w
B O e e Y
w
v |
T
T ¢ D11.5+0.25,-0
Resistor P+ |P2| Po | Direction of unreeling
Embossed Tape ) i "
Unit: mm
Type A B w E F Py P, P, ®PD, T
CR-0A | 2.8+0.10 5.51£0.10 12.0£0.30 | 1.7510.10 5.5+0.05 4.00+0.10 | 4.00£0.10 | 2.00+£0.05 |1.50+0.1, -0 1.2*°
CR-12 3.5+£0.10 6.7£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%0
IRecommend Land Pattern Unit: mm
Type A B C
----- % 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
/’/ """ CR-05 1.20 0.70 1.30
CR-06 2.00 0.90 1.60
CR-10 2.00 0.90 2.80
B A CR-0A 3.80 0.90 2.80
‘ ' ‘ ' CR-12 3.80 1.60 3.50
Tel: 886-3-5972931 Fax: 886-3-5973494 E-mail: sales@viking.com.tw http://www.viking.com.tw 13




High Ohmic Chip Resistor—HMR Series

lFeatures
— Extended resistance range(110MQ~ 1GQ)

— Surface mount package

—Highly reliable multilayer electrode

B Applications

—X-Ray equipment

— Testing devices

lPart Numbering

lConstruction

@ [Alumina Substrate @

Edge Electrode (NiCr)

@ |Resistor Layer (RuO,/Ag)

®

Bottom Electrode (Ag) ®

Barrier Layer (Ni)

Primary Overcoat (Glass)

® |Top Electrode (Ag-Pd) ®

External Electrode (Sn)

@ [Secondary Overcoat (Epoxy)

lIDimensions Unit: mm
. Weight
Size
. ) Type (Inch) L w T D1 D2 (9)
—Voltage dividers and hybrids (1000pcs)
i i o o 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 HMRO6| 1206 |3.10£0.10 | 1.55£0.10 | 0.55£0.10 | 0.50£0.25 [ 0.50£0.20 | 8.947
[HvR | 05 | [ 4 | 200
I | [
Product Dimensions Resistance Function Packaging Resistance
e Tolerance Code Code
05: 0805 J: 5% L: Standard 7: 7" Reel  5Kpcs - - 200M: 200MQ
06: 1206 A: 10" Reel 10Kpcs ----1G:1GQ

D: 13" Reel 20Kpcs
F: Bulk

“-“ to fill up 6 spaces

W Derating Curve

14

100
N\
— 80
£ s
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)
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& 2 .
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Standard Electrical Specifications

2>Viking

Item Power Rating Operating Temp. Op“::a)::ing Ovn:fl);a d Resistance Range TCR
Type at 70°C Range Voltage Voltage +5% (PPM/°C)
110MQ ~ 500MQ +500
HMROS5 (0805) 1/8W 150V 300V oMo — 160 1000
5 ~ +
-55 ~ +125°C
110MQ ~ 500MQ +500
HMRO6 (1206) 1/4W 200V 400V oo 160
510MQ ~ 1 +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
Resistance (T.C.R.)

As Spec.

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

Short Time Overload

+(2.0%+0.05Q)

RCWV*2.5 or Max. overload voltage for 5
seconds

Insulation Resistance

>10G

Max. overload voltage for 1 minute

Endurance

+(3.0%+0.10Q)

70+2°C, Max. working voltage for 1000 hrs with
1.5 hrs “ON” and 0.5 hrs “OFF”

Damp Heat with Load

+(3.0%+0.10Q)

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

Dry Heat

+(1.5%+0.10Q)

at +125°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 5 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 RCWV (RMS) 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)

-565°C to +125°C, 5 cycles

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
W Storage Temperature: 25+3°C; Humidity < 80%RH

Tel: 886-3-5972931

Fax: 886-3-5973494
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http://www.viking.com.tw

15



BPackaging

Reel Specifications & Packaging Quantity

-
[ }
i B
L
Unit: mm
Packaging . .
Type Quantity Tape Width | Reel Diameter DA ®B (0] w T
5K 7 inch 178.541.5 60" 13.00.2 9.00.5 12.5+0.5
HMRO05 .
Paper | 10K 8mm 10 inch 254£1.0 1001£0.5 13.0£0.2 9.51+0.5 13.5+0.5
HMRO06
20K 13 inch 330+1.0 100+0.5 13.01£0.2 9.510.5 13.5+£0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] *
Ny N NS +~ LEY
'q‘é N A N Y I
F
W
| =
=
Paper Tape * Resistor » P4 ’\‘P% Po | Direction of unreeling
Unit: mm
Type A B w E F Po P P, oD, T
HMRO05 | 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
HMRO06 | 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
IRecommend Land Pattern .
Unit: mm
;:ﬁ.x Type A B C
% HMRO05 1.20 0.70 1.30
C HMRO06 2.00 0.90 1.60

16

= L\
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2>Viking
Non-magnetic Thick Film Chip Resistor—NMP Series

lConstruction

@0 e

@ |Alumina Substrate @ |Edge Electrode (Ag) @ |Resistor Layer (RuO,/Ag)

@ [Bottom Electrode (Ag) |® |Barrier Layer (Cu) Primary Overcoat (Glass)

® |Top Electrode (Ag-Pd) |® |External Electrode (Sn) |® |Secondary Overcoat (Epoxy)

® |Marking (Epoxy)
[lFeatures HDimensions Unit: mm
—Cu/Sn Terminations — Weight
— Suitable for Soldering Type (Inch) L w T D1 D2 (9)
—Non-magnetic (1000pcs)

NMPO2 | 0402 | 1.00+0.05 | 0.50£0.05 | 0.35+0.05 | 0.20+0.10 | 0.20+0.10 0.620

NMPO3 | 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
—Medical and military equipment NMPO5 | 0805 | 2.00+0.10 | 1.25+£0.10 | 0.50+0.10 | 0.35+0.20 | 0.40+0.20 4.368
—MRI coil industries

— Computer tomography (CT)

NMPO6 | 1206 | 3.10+0.10 | 1.55+£0.10 | 0.55+0.10 | 0.50+0.25 | 0.50+0.20 8.947

NMP10 | 1210 | 3.10+0.10 | 2.60+0.15 | 0.55£0.10 | 0.50+0.25 | 0.50+0.20 [ 15.959

NMPOA [ 2010 | 5.00+0.10 [ 2.50+0.15 | 0.55+0.10 | 0.60£0.25 | 0.50+0.20 | 24.241

NMP12 | 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

\0|3\ \f\

Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
02: 0402 F: #1% L: Standard 4: 7" Reel 4Kpcs ---1R2:1.2Q
03: 0603 J: 45% 6: 7" Reel 10Kpcs - - - 3K3: 3.3KQ
05: 0805 7:7"Reel  5Kpcs T 38&} 180"&’0
06: 1206 9: 10" Reel 8Kpcs e
- 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

M Derating Curve

100

60 -

40 -

Power ratio(%)

20

\ A N

0 20 40 60 80 100 120 140 160 180

Ambient Temperature("C)
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BStandard Electrical Specifications

Item . . Max. Max. q
Poeraans | qoperaing, | operaing | Overioag | ResstnceRance | 108
Type Voltage Voltage 1% I 5%
1Q-9.76Q +200
NMPO2 (0402) 1/16W - o 10Q - 1MQ +100
-55 ~+155°C sov 100v 1,02MQ - 10MQ 200
Jumper 1A 0Q (<50mQ) -
1Q-9.76Q +200
NMPO3 (0603) 1/10W - o 10Q - 1MQ +100
-55 ~+155°C sov 100v 1,02MQ - 10MQ 200
Jumper 1A 0Q (<50mQ) -
NMPO5 (0805) 1/8W 150V 300V 1Q-9.76Q +200
10Q - 1MQ +100
-565 ~ +155°C
NMPO6 (1206) 1/4W 200V 400V 1.02MQ - 10MQ +200
Jumper 2A 0Q (<50mQ) -
1Q-9.76Q +200
NMP10 (1210) 113W - o 10Q - 1MQ +100
-55 ~ +155°C 200V 400V 1.02MQ - 10MQ +200
Jumper 2.5A 0Q (<50mQ) -
1Q-9.76Q +200
NMPOA (2010) 3/4W 10Q - 1MQ +100
55~ +155°C 200V 400V 1.02MQ - 10MQ +200
Jumper 3.5A 0Q (<50mQ) -
1Q-9.76Q +200
NMP12 (2512) 1w 10Q - 1MQ +100
-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.
I Environmental Characteristics
Requirement
Item Test Method
+1% +5% Jumper
Temperature Coefficient of i
. As Spec. -55°C~+125°C, 25°C is the reference temperature
Resistance (T.C.R.)
Short Time Overload +(1.0%+0.050Q) | +(2.0%+0.05Q) | <50mQ 2.5 limos RCWV or Max. overlead voltage for 5
Insulation Resistance =10G Max. overload voltage for 1 minute
70+£2°C, Max. working voltage for 1000 hrs with
0, 0,
Endurance +(2.0%+0.10Q) | +(3.0%+0.10Q) | <100mQ 1.5 hrs “ON” and 0.5 hrs “OFF"
. 40+2°C, 90~95% R.H., Max. working voltage for
0, 0,
Damp Heat with Load +(2.0%+0.10Q) | £(3.0%+0.10Q) | <100mQ 1000 hrs with 1.5 hrs “ON” and 0.5 hrs “OFF”
Dry Heat +(1.0%+0.05Q) | +(1.5%+0.10Q) | <50mQ at +155°C for 1000 hrs
. Bending once for 5 seconds
Bending Strength 1(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
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 RCWV (RMS) 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

B Reference Standards: IEC 60115-1; JIS-C 5201-1
W Storage Temperature: 25%3°C; Humidity < 80%RH
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BPackaging
Reel Specifications & Packaging Quantity Unit: mm
;
Packaging Tape Reel
Type | "Quantity | Width |Diameter| ®A ®B | &C = U
10K ) 0
————— 7inch [178.5+1.5| 60 13.0+0.2 [ 9.0+£0.5 {12.5+0.5 H
NMPO02 Paper |20K JB
40K i
8mm | 10inch | 254+1.0 |100£0.5|13.0+0.2| 9.5+0.5 | 13.5+0.5 [
NMPO03 5K
NMPO5| _ [ 7777
Paper [10K
NMPOB | L 13inch | 330£1.0 |100£0.5[13.020.2| 9.5:0.5 |13.5:0.5 W]
NMP10 20K H
NMPOA 4K 7inch |178.5¢1.5| 60""° |13.0£0.5(13.0+0.5[15.5£0.5
Embossed 12mm
NMP12 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
¢ Dq
* A
=/ S A A P
.q.l N A B | WV =
. - VW
o |
1} ! 4
PapTer Tape Resistor Pi1 |P2| Po | Direction of unreeling
Unit: mm
Type A B w E F Py P, P, oD, T
NMPO02 | 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
NMPO0O3 | 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
NMPO05 | 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
NMPO06 | 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
NMP10 | 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
/S ; [T
a2 S N WA d A | E
v N /WH—)N‘/ | N N
§ F lw
L] H ¢ - .k
vl |
J v
¢ D11.5+0.25,-0
T Resistor B P4 uqu Pq Direction of unreeling
Embossed Tape ! ! "
Unit: mm
Type A B W E F Py P, P, PD, T

NMPOA | 2.8+0.10 5.5¢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"°
NMP12 | 3.5+0.10 6.7+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

_____ / Type A B (o]

/ /// NMPO2 0.50 0.45 0.60

Cc NMPO03 0.90 0.60 0.90

////é ----- NMPO5 1.20 0.70 1.30

NMPO06 2.00 0.90 1.60

NMP10 2.00 0.90 2.80

B A NMPOA 3.80 0.90 2.80
le) . . .

NMP12 3.80 1.60 3.50
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Pulse Withstanding Chip Resistor —PWR Series

Construction

©O e

@ |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (RuO,/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) ® |Secondary Overcoat (Epoxy)
[lFeatures
— Tolerance from +0.5%~5%
—High power rating HlDimensions Unit: mm
—Excellent pulse withstanding performance Weiaht
B f : . eig
Improved working vgltage ratings Type Size L w T D1 D2 ()
— Standard package sizes of 0603~2512 (Inch) (1000pcs)
PWRO03 0603 |[1.60+0.10 | 0.80+0.10 | 0.45+£0.10 | 0.30+£0.20 | 0.30+0.20 2.042
MApplications PWR05 | 0805 [2.00£0.10 | 1.25£0.10 | 0.50£0.10 | 0.35:0.20 | 0.40:0.20 | 4.368
—Metering (Testing/Measurement) PWR06 [ 1206 |3.10£0.10 | 1.55+0.10 | 0.5520.10 | 0.50+0.25 | 0.50+0.20 | 8.947
—Diagnostic Equipment
_ Medical Devices PWR13 1210 |3.10£0.10|2.60+£0.15 [ 0.55+0.10 | 0.50+£0.25 | 0.504+0.20 | 15.959
—Industrial Controls PWR10 2010 |[5.00+0.10|2.50+0.15]0.55+0.10 | 0.60+0.25 [ 0.50+0.20 | 24.241
— Plasma _ PWR12 | 2512 |6.35£0.10 |3.10£0.15 | 0.55£0.10 | 0.60£0.25 | 0.50£0.20 | 39.448
—LCD Video Monitors

lPart Numbering

\P\1VR\ | 1|2 | | T | | IT I IE | #l\ | \10|01\ :I
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
03: 0603 D: +0.5% T: Taping Reel | | E: £100 A: 1.5W 1001: 1KQ : Standard Marking
05: 0805 F: 1% B: Bulk F: 200 T 1W 1004: 1MQ N: No Marking
06: 1206 J: £5% Q: 3/4W 1005: 10MQ
13: 1210 u: 172w
10: 2010 O: 1/3W
12: 2512 V: 1/4W
P: 1/5W
W: 1/8W
X: 1/10W

W Derating Curve

100

80 \

o AN

40 |

Power ratio(%)

20

: AN

0 20 40 60 80 100 120 140 160 180

Ambient Temperature(C)
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BStandard Electrical Specifications

i Power Rating Operating Max. Operating Resistance Range TCR
Type at 70°C Temp. Range Voltage 20.5% 1% I +5% (PPM/°C)
PWRO03 (0603) 1/110W -55 ~ +155°C 50V 100 - 2990 3000 1|\1|g - 2990 fjgg
- - +
PWRO5 (0805) 1/8W -55 ~ +155°C 150V 100-2950 | 30002 OI1\/I(;2 2990 jjgg
PWRO6 (1206) 1/3W -55 ~ +155°C 200V 100-200 | X 20,\1/'%' 200 ffgg
- - +
PWR13 (1210)[  1/2W 55 ~ +155°C 200V 100-200 | o 20’\1/'% 200 :jgg
- - +
PWR10 (2010) 3/4W -55 ~ +155°C 400V 100-200 | 010" 20]\1/'% 200 jjgg
- - +
PWR12 (2512) 1.5W -55 ~ +155°C 500V 10Q - 200 | 2010- 20]\1/3) 200 ;fgg

B High Power Rating Electrical Specifications

izt Power Rating Operating Max. Operating Resistance Range TCR
Type at 70°C Temp. Range Voltage +0.5% 1% | 5% (PPM/°C)
1/8W 10Q - 299Q 1Q-2990 +200
PWRO03 (0603) -55 ~ +155°C 50V
1/5W 300Q - 1MQ +100
10Q - 299Q | 1Q-2990 +200
PWRO05 (0805) 1/4W -55 ~ +155°C 150V 3000 - 20M0 7100
- - +
PWRO06 (1206) 112W -55 ~ +155°C 200V 10Q - 200 | 10 - 200 200
20.1Q - 20MQ +100
- - +
PWR10 (2010) 1w -55 ~ +155°C 400V 100 - 200 ‘ 10 - 200 +200
20.1Q - 20MQ +100

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

Overload Voltage=2.5*/ (P*R) or Max. overload voltage listed above, whichever is lower.
B 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 55°C~+125°C. 25°C is the ref t t
Resistance (T.C.R.) pec. , is the reference temperature
Short Time Overload +(1.0%+0.05Q) RCWV*2.5 or Max. overload voltage for 5 seconds
Insulation Resistance >10G Max. overload voltage for 1 minute
Endurance +(1.0%+0.05Q) 70£2°C, Max. working voltage for 1000 hrs with 1.5 hrs

“ON” and 0.5 hrs “OFF”
40£2°C, 90~95% R.H. Max. working voltage for 1000 hrs

i 0,

Damp Heat with Load 1(0.5%+0.05Q) with 1.5 hrs “ON” and 0.5 hrs “OFF”
Dry Heat +(0.5%+0.05Q) at +155°C for 1000 hrs

. Bending once for 5 seconds
Bending Strength #(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) 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times RCWV (RMS) 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) -55°C to +155°C, 5 cycles

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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BPackaging

Reel Specifications & Packaging Quantity

Unit: mm

Packaging Tape Reel
Type Quantity Width | Diameter it B ®C e U
PWRO03 5K 7inch |178.5+1.5| 60"° | 13.0+0.2 [ 9.0£0.5 | 12.5+0.5 oo
PWROS|  paper [10K| 8mm | 10inch | 254+1.0 | 10005 | 13.0:02 | 9.5:0.5 | 13.5:05 NS
PWR06 W
PWR13 20K 13inch | 330+1.0 | 100£0.5 | 13.0£0.2 | 9.5#0.5 | 13.5x0.5
PWR10 4K 7inch [1785+15| 60"° [ 13.0+0.5 | 13.020.5 | 15.5+0.5
Embossed 12mm
PWR12 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
] ¥
- - NN 4 |EY
,q»é A BN N N
F
W
[
1} A4
Pa;IerTape Resistor P1 ,|P3|, Po | Direction of unreeling
Unit: mm
Type A B w E F P, P, P, ®D, T
PWRO03 | 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
PWRO05 | 1.60+0.10 | 2.40£0.20 | 8.0+0.20 1.75+0.10 | 3.50+0.05 | 4.00+£0.10 | 4.004£0.05 | 2.00+0.05 |1.50+0.1,-0| 0.85+0.10
PWRO06 | 1.90£0.10 | 3.50+0.20 | 8.0£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
PWR13 | 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
1/ S ; {1
N e NG n WA o a + | E
v %% ;\W—H\L‘/ | W Y
S N T
] o Bl e * * s — Y
W
) /|
g J v
\ ¢ D11.5+0.25,-0
T Resistor P4 P2l Po Direction of unreeling
Embossed Tape ) g
Unit: mm
Type A B w E F Po P, P, oD, T
PWR10 | 2.840.10 | 5.5#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"°
PWR12 | 3.5¢0.10 | 6.7£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
/ Type A B (o3
/ PWRO03 0.90 0.60 0.90
C PWRO05 1.20 0.70 1.30
% _____ / PWRO06 2.00 0.90 1.60
PWR13 2.00 0.90 2.80
PWR10 3.80 0.90 2.80
B A PWR12 3.80 1.60 3.50
4
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Surge Withstanding Chip Resistor—SWR Series

Construction

©O e

@ |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (RuO,/Ag)

@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)

® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) © |Secondary Overcoat (Epoxy)
MFeatures HDimensions Unit: mm
—High power rating si Weight
— Egcellent 'surge withstanding & pulse Type (Inlcz:z) L w T D1 D2 (9)

withstanding performance (1000pcs)

— Improved working voltage ratings SWR03 | 0603 |1.600.10 [ 0.80+0.10 | 0.45£0.10 | 0.30£0.20 | 0.30£0.20 | 2.042

— Standard package sizes of 0603~2512

SWRO05 | 0805 (2.00+0.10 [ 1.25+0.10 [ 0.50+0.10 | 0.35+0.20 | 0.40+£0.20 | 4.368

W Applications SWRO06 | 1206 |3.10£0.10|1.55+0.10 [ 0.55+0.10 | 0.50+0.25 [ 0.50£0.20 | 8.947
_ Metering (Testing/Measurement) SWR13 | 1210 |3.10£0.10 | 2.6020.15 | 0.55+0.10 | 0.50+0.25 | 0.50£0.20 | 15.959
*X‘edica' Devices SWR10 | 2010 |5.00+0.10 | 2.500.15 | 0.55+0.10 | 0.60+0.25 | 0.50+0.20 | 24.241
— Automotive

—Power supply SWR12 | 2512 |[6.35£0.10 [3.10£0.15 | 0.55+0.10 | 0.60£0.25 | 0.50£0.20 | 39.448
—Charger

—Inverter

—LCD Video Monitors

lPart Numbering
\SV|VR\\1|2\\T\\IT\\lE\\fl\\MO,OM
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/C) Rating
03: 0603 J: 5% T: Taping Reel || E: £100 A: 1.5W 1001: 1KQ : Standard Marking
05: 0805 K: +10% B: Bulk F: £200 Q: 3/4W 1004: 1MQ N: No Marking
06: 1206 M: +20% U: 12w 1005: 10MQ
13: 1210 O: 13W
10: 2010 V: 1/4W
12: 2512 W: 1/8W
W Derating Curve
100
~ 80 |
S
2 60
o
S 40
2
9
o 2
0 \

0 20 40 60 80 100 120 140 160 180

Ambient Temperature('C)
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Standard Electrical Specifications

SEIT Power Rating Operating Max. Operating Resistance Range TCR
Type at 70°C Temp. Range Voltage 5% | +10% | 120% (PPM/°C)

10Q - 2990 +200

SWRO03 (0603) 1/8W -55 ~ +155°C 50V
300Q - 1MQ +100
1Q-299Q +200

SWRO05 (0805) 1/4W -55 ~ +155°C 150V
300Q - 20MQ +100
1Q-20Q +200

SWRO06 (1206) 113W -55 ~ +155°C 200V
20.1Q - 20MQ +100
1Q-20Q +200

SWR13 (1210) 12W -55 ~ +155°C 200V
20.1Q - 20MQ +100
1Q-20Q +200

SWR10 (2010) 3/4W -55 ~ +155°C 400V
20.1Q - 20MQ +100
1Q-20Q +200

SWR12 (2512) 1.5W -55 ~ +155°C 500V
20.1Q - 20MQ +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.
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.

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

Short Time Overload

+(1.0%+0.05Q)

RCWV*2.5 or Max. overload voltage for 5 seconds

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

Endurance +(3.0%+0.05Q) Z%Zglcsl,hll\'/;zi%':\llgrking voltage for 1000 hrs with 1.5 hrs “ON”
Damp Heat with Load +(3.0%+0.05Q) ‘11%%:5(::‘33:2?130035.':1}5'\4&]5#I-Y’\’Iorking voltage for 1000 hrs with
Dry Heat +(3.0%+0.05Q) at +155°C for 1000 hrs

Bending Strength

+(1.0%+0.05Q)

Bending once for 5 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 RCWV (RMS) 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

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

B Storage Temperature: 25+3°C; Humidity < 80%RH
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BPackaging
Reel Specifications & Packaging Quantity Unit: mm
T
Packaging Tape Reel
Type Quantity Width | Diameter it BB e e U
SWRO03 5K 7inch |178.5+1.5| 60"™° |[13.0£0.2| 9.0+0.5 |12.5+0.5 2y
SWRO05
swWRog| F@Per [10K| 8mm | 10inch | 254+1.0 | 100£0.5 | 13.0£0.2| 9.5¢0.5 | 13.5:0.5 ’*’jf
SWR13 20K 13inch | 330+1.0 | 100+0.5 | 13.0+0.2 | 9.5+0.5 [13.5+0.5
SWR10|_ 4K . 7inch |178.5+1.5| 60" |[13.0+0.5(13.0+0.5|15.5+0.5
mposse mm
SWR12 8K 10inch | 250+1.0 | 62+0.5 |13.0£0.5|12.5¢0.5|16.520.5 w ||
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] »
- A A A A 4 |EY
=l [ S 7. VAN P N N I
F
W
Il
P:’jr% Resistor P4 P. Po | Direction of unreeling
Unit: mm
Type A B w E F P, P, P, ®D, T

SWRO03 | 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

SWRO05 | 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

SWRO06 | 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

SWR13 | 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

Jan

1/ S Ao A et
DA

T Po Direction of unreeling

T 1)

{

)
3

¢ D41.5+0.25,-0

P,

A
U
N

A

Resistor
Embossed Tape

Unit: mm
Type A B w E F Po P4 P, @D, T
SWR10 2.8+0.10 5.5+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*°

SWR12 3.5+0.10 | 6.7+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
______ % Type A B C
SWRO03 0.90 0.60 0.90
/ C SWRO05 1.20 0.70 1.30
% ————— / SWR06 2.00 0.90 1.60
SWR13 2.00 0.90 2.80
SWR10 3.80 0.90 2.80
B A SWR12 3.80 1.60 3.50
D o o B
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High Voltage Thick Film Chip Resistor—HVR Series

Construction

0O 6O

® |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (RuO,/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) © |Secondary Overcoat (Epoxy)
[lFeatures lDimensions Unit: mm
—Highly reliable multilayer electrode Size Weight
construction Type (Inch) L w T D1 D2 10 ég)
—Higher component and equipment reliability ( pes)
—Excellent performance at high voltage HVRO2 | 0402 |1.00+0.05]0.50+0.05|0.35+0.05(0.20+0.10]0.20+0.10| 0.620
—Reduced size of final equipment
HVRO3 | 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
) 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
— Automotive Industry
—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
[ HWR | [ 03 | CF ] 1001
| | |
Product Dimensions Resistance Packaging TCR Power Resistance
Type Tolerance Code (PPM/°C) Rating
02: 0402 F: +1% B: Bulk E: +100 Y: 1/16W 1001: 1KQ
03: 0603 J: £5% T: Taping Reel F: +200 X: 1/10W 1004: 1MQ
05: 0805 H: 400 W: 1/8W 1005: 10MQ
06: 1206 V: 1/4W
0A: 2010 U: 1/2W
12: 2512 T 1W
W Derating Curve
100
80 AN

60

40

Power ratio(%)

20

AN

0 20 40
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Standard Electrical Specifications

2>Viking

Item| Power . Max. Max. :
Rating Oper;t::%:emp. Operating Overload Resistance Range (PIII\(IﬁC)
Type at 70°C Voltage Voltage
b 9 g 1% | 5%
10Q - 1MQ +100
HVRO02 (0402) 1/16W 100V 200V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
10Q - 1MQ +100
HVRO03 (0603) 1/10W 200V 400V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
10Q - 1MQ +100
HVRO5 (0805) 1/8W 400V 800V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
. - 22MQ - 100MQ +400
95~ +185°C 100 - 1MQ 100
HVRO06 (1206) 1/4W 500V 1000V 1.02MQ - 10MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
10Q - 1MQ +100
HVROA (2010) 12W 2000V 3000V 1.02MQ - 20MQ 1.1MQ - 20MQ +200
- 22MQ - 100MQ +400
10Q - 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
Item Test Method

1%

5%

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

As Spec.

-55°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 for 5
seconds

Insulation Resistance

>10G

Max. overload voltage for 1 minute

Endurance

+(2.0%+0.10Q)

+(3.0%+0.10Q)

70+2°C, Max. working voltage for 1000 hrs with
1.5 hrs “ON” and 0.5 hrs “OFF”

Damp Heat with Load

+(2.0%+0.10Q)

+(3.0%+0.10Q)

40+2°C, 90~95% R.H. Max. working voltage for
1000 hrs with 1.5 hrs “ON” and 0.5 hrs “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 5 seconds

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

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q)

+(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times RCWV (RMS) 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

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
W Storage Temperature: 25%3°C; Humidity < 80%RH
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BPackaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
Type Quantity Width | Diameter i L ®C o v T
10K . 10
7 inch 178.5£1.5| 60 13.0£0.2 | 9.0+0.5 | 12.5+0.5
HVRO02 Paper |20K
40K | f
8mm 10 inch 254+1.0 [100£0.5]13.0+£0.2 | 9.5+0.5 | 13.5+0.5 Himis 7B
HVRO03 5K ]
HVRO05 Paper [10K ) L
13 inch 330+1.0 |100+0.5|13.0+0.2| 9.5+0.5 [13.5£0.5
HVRO06 20K
HVROA 4K 7inch [178.5¢1.5| 60™° |13.0£0.5(13.0£0.5|15.5£0.5
Embossed 12mm W H
HVR12 8K 10inch | 250+1.0 | 6240.5 |13.0+0.5|12.5£0.5 | 16.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] L3 A
- DB ~ | EY
'q‘( N SN N
A I F
1 W
=3 -
Pa;;;r Tape * Resistor > P4 ‘\‘PZ‘ Po ,| Direction of unreellng>
Unit: mm
Type A B w E F Py P, P, ®D, T
HVRO02 | 0.65+0.10 | 1.15+0.10 8.01£0.20 1.75+0.10 | 3.50+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.50+0.1,-0 | 0.45+0.10
HVRO3 | 1.10+£0.10 | 1.90+0.10 8.01£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 | 8.0+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
HVRO06 | 1.90+0.10 | 3.50+0.20 8.01£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
/5 ; i
RN n N e e N R A | E
Y N A ESN Y N U
= H W .
W
] o Bl e * * ® Y-
w
|
J v
¢ D41.5+0.25,-0
T Resistor Pi |P2| Po Direction of unreeling
Embossed Tape ) .
Unit: mm
Type A B W E F P, P, P, oD, T
HVROA | 2.8+0.10 5.5+£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
HVR12 | 3.5+0.10 6.7+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
lRecommend Land Pattern Unit: mm
?’__,.-f Type A B (o3
// % HVRO02 0.50 0.45 0.60
C HVR03 0.90 0.60 0.90
% ------ HVRO05 1.20 0.70 1.30
HVRO06 2.00 0.90 1.60
HVROA 3.80 0.90 2.80
B A HVR12 3.80 1.60 3.50
4—piet—Pp
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2>Viking
Anti-Sulfurated Thick Film Chip Resistor—AS Series

Construction

CISRCR®)

@ |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (RuO,/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) © |Secondary Overcoat (Epoxy)
lFeatures lIDimensions Unit: mm
—Special construction to prevent sulfuration size Weight
in a sulfur containing environment Type (Inch) L w T D1 D2 (9)
(1000pcs)
. . ASO01 | 0201 [0.60+0.03 | 0.30+0.03 | 0.23+£0.03 | 0.15+0.05 | 0.15+0.05 0.150
B Applications
. AS02 | 0402 |1.00£0.05 [ 0.50+0.05 [ 0.35+0.05 | 0.20+0.10 | 0.20+0.10 0.620
— Automotive
—High-end Computer AS03 | 0603 |1.60£0.10 | 0.80£0.10 [ 0.45£0.10 | 0.30£0.20 | 0.30£0.20 | 2.042
— Industrial Equipment ASO05 | 0805 |2.00£0.10 [ 1.25+0.10 [ 0.50+0.10 | 0.35+0.20 | 0.40+0.20 4.368
—Automatic Equipment Controller AS06 | 1206 |3.10£0.10 | 1.55£0.10 | 0.55£0.10 | 0.50£0.25 | 0.50£0.20 | 8.947

—Medical Equipment
—High-end Multimedia Electronics
— Outdoor Electronic Applications ASOA | 2010 [5.004£0.10 | 2.50+0.15 [ 0.554+0.10 | 0.60+0.25 [ 0.50+0.20 | 24.241

AS12 | 2512 |6.354£0.10 | 3.10+0.15 [ 0.55+0.10 | 0.60+0.25 | 0.50+£0.20 | 39.448

AS10 [ 1210 |3.10£0.10 | 2.60+0.15 [ 0.55+0.10 | 0.50+0.25 | 0.50+£0.20 | 15.959

lPart Numbering

i I I L L

Product Type Dimensions Resistance Packaging TCR Resistance
Tolerance Code (PPM/C)

01: 0201 D: #0.5% B: Bulk E: +100 RORO0: 0Q
02: 0402 F: 1% T: Taping Reel F: £200 1000: 100Q
03: 0603 J: £5% 1002: 10KQ
05: 0805 2201: 2.2KQ
06: 1206 1003: 100KQ
10: 1210
0A: 2010
12: 2512

W Derating Curve

100

AS02
AS03

\ AS05

AS06

ASTU

\ \ ASOA

N AS12

ASO1 \ \
\ N

NN

0 20 40 60 80 100 120 140 160

80

60

40

Power ratio (%)

20

s e 4
“

Ambient Temperature (C )
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B Electrical Specifications

tem | power Rating | Operating Temp. | Max. Operating | Max. Overload Resistance Range TCR
Tvpe at 70°C Range Voltage Voltage (PPM/°C)
yp $0.5% | 1% | 5%
1/20W — 1Q-10MQ +200
ASO01 (0201) -55 ~ +125°C 25V 50V
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) -
1Q-9.76Q +200
1/10W 10Q - 1MQ +100
AS03 (0603) 50V 100V 1.02MQ - 10MQ £200
Jumper: 1A 0Q(<50mQ) —
1Q-9.76Q +200
1/8W 10Q - 1MQ +100
AS05 (0805) 150v 3oov 1.02MQ - 10MQ +200
Jumper: 2A 00Q(<50mQ) —
1Q-9.76Q +200
1/4W -55 ~ +155°C 10Q - 1MQ +100
AS06 (1206) 200V 400V 1.02MQ - 10MQ +200
Jumper: 2A 0Q(<50mQ) —
1Q-9.76Q +200
1/3W 10Q - 1MQ +100
AS10 (1210) 200V 400v 1.02MQ - 10MQ +200
Jumper: 2.5A 0Q(<50mQ) —
1Q-9.76Q +200
3/4W 10Q - 1MQ +100
ASOA (2010) 200V 400v 1.02MQ - 10MQ +200
Jumper: 3.5A 0Q(<50mQ) —
1Q-9.76Q +200
W 10Q - 1MQ +100
AS12 (2512) 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.

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

2oViking

o

Requirement

Item Test Method
+1% and Below | +5% Jumper
Temperature Coefficient of As Spec -55°C~+125°C, 25°C is the reference
Resistance (T.C.R.) ' temperature
. RCWV*2.5 or Max. overload voltage for 5

Short Time Overload +(1.0%+0.05Q) |£(2.0%+0.05Q) |<50mQ
seconds

Insulation Resistance >10G Max. overload voltage for 1 minute
70+2°C, Max. ki Itage for 1000 hrs with

Endurance +(2.0%+0.10Q) |+(3.0%+0.10Q) |<100mQ ax. working vatiage for rew
1.5 hrs “ON” and 0.5 hrs “OFF”
40+2°C, 90~95% R.H. Max. ki ltage f

Damp Heat with Load +(2.0%+0.10Q) |+(3.0%+0.10Q) |<100mQ ~95% ax. working voltage for
1000 hrs with 1.5 hrs “ON” and 0.5 hrs “OFF”

Dry Heat +(1.0%+0.05Q) |£(1.5%+0.10Q) |<50mQ at +125/+155°C for 1000 hrs

Bending Strength £(1.0%+0.05Q) | +(1.0%+0.05Q) |<50mQ Bending once for 5 seconds

o 9 A AT 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 RCWV (RMS) for 1 minute

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

Rapid Change of Temperature +(0.5%+0.05Q) |+£(1.0%+0.05Q) |<50mQ -55°C to +125/+155°C, 5 cycles
3~5 H2S, 50+2°C, 91~93% R.H.,

Sulfur Test +(0.5%+0.05Q) |+(0.5%+0.05Q) | <50mQ >PpPm ° no power
rating for 1000 hrs

B Reference Standards: IEC60115-1, 60068-2-58; JIS-C 5201-1; ASTM-B-809
W Storage Temperature: 25%+3°C; Humidity < 80%RH
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BPackaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
U720 Quantity Width | Diameter e L ®C b v T
ASO1 Paper [15K| 8mm 7inch [178.5+1.5| 60""° |13.0+0.2| 9.0+0.5 |12.5+0.5
10K 7inch [178.5¢+1.5| 60""° |13.0+0.2| 9.0+0.5 |12.5+0.5
ASO01 inc 511, .0+0. .0+0. .5+0. **F
Paper 20K
AS02 H o8
40K ] 1
8mm | 10inch | 254+1.0 |100£0.513.020.2| 9.5+0.5 [13.5+0.5
AS03 5K
AS05 Paper | 10K
AS06 13inch | 330+1.0 |100+0.5|13.0+0.2 | 9.5+0.5 |13.5+0.5 w ol
AS10 20K
ASOA 4K 7inch |178.5+1.5| 60" |[13.0+0.513.0£0.5|15.5+0.5
Embossed 12mm
AS12 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
¢ Da
] 1 3 A 4
— ) N A fany any Jany E Y
al WAV S
- wW
e x
M\
T . . . .
Paper Tape * Resistor « P4 ’ﬁP2>‘ Po | Direction ofunreellng;
Unit: mm
Type A B w E F Py P, P, ®D, T
AS01 | 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
AS05 | 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
” 3 '}
NN =N &5y | E
§¢ O AP AST } N N5}
Flw
o o - 'k v
i |
T \ & D41.5+0.25,-0
Resistor « Pt /P3|, Po | Direction of unreelina
Embossed Tape ! ! "
Unit: mm
Type A B W E F P, P, P, ®D, T
ASOA | 2.8#0.10 | 5.5+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"°
AS12 | 3.5:0.10 | 6.7+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
______ % Type A B (o3
AS01 0.30 0.25 0.30
C AS02 0.50 0.45 0.60
% ______ AS03 0.90 0.60 0.90
7 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
4—p i —D) AS12 3.80 1.60 3.50
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Trimmable Thick Film Chip Resistor—RT Series

lConstruction

2>Viking

©O e

@ |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (RuO,/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn)
lFeatures lIDimensions Unit: mm
fSuitabI(? for Iase.r fine tl{ne Size Weight
—Small size and light weight Type (Inch) L w T D1 D2 (9)
—Highly reliable multilayer electrode (1000pcs)
construction
. . . RT-02 | 0402 [1.00+0.05|0.504+0.050.35+0.05|0.20+0.10|0.20+0.10( 0.620
— 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 ( 2.042
.Apphcatlons RT-05 | 0805 [2.00+0.10|1.254+0.100.50+0.10|0.35+0.20|0.40+0.20( 4.368
—Tuner
—Sensor Control Circuit RT-06 | 1206 [3.10+0.10|1.554+0.100.55+0.10|0.50+£0.25|0.50+0.20 ( 8.947
—Camcorder
. RT-10 | 1210 [3.10+0.10|2.604+0.15|0.55+0.10 | 0.50+0.25|0.50+0.20 [ 15.959
—Portable Audio
—Photo Sensor RT-0A | 2010 |5.0040.10 [ 2.50+0.15|0.55+0.10 | 0.60+0.25 [ 0.50+0.20 | 24.241
— Portable Measuring Equipment
RT-12 | 2512 [6.35+0.10|3.104+0.15|0.55+0.10 | 0.60+0.25 | 0.50+0.20 [ 39.448
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 o '1(1)8?- }8&%
06: 1206 9: 10" Reel 8Kpcs o
-“ 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
F: Bulk
M Derating Curve o
80 AN

60

40

Power ratio(%)

20 \
0 \

0 20 40 60 80 100 120 140

160 180

Ambient Temperature('C)
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Standard Electrical Specifications

ltem| power Rating | Operating o R o L ehE Resistance Range TCR
at 70°C Temp. Range perstng periead (PPM/°C)
Type Voltage | Voltage | o._199, | 0~-20% | 0~-30%
RT-02 (0402) 1/16W 50V 100V 1Q-10MQ +200
RT-03 (0603) 1/10W 50V 100V
RT-05 (0805) 1/8W 150V 300V
RT-06 (1206) 1/4W -55 ~ +155°C 200V 400V 1Q-9.76Q +200
10Q - 1MQ +100
RT-10 (1210) 113W 200V 400V 1.02MQ - 10MQ +200
RT-0A (2010) 3/4W 200V 400V
RT-12 (2512) 1w 250V 500V
Operating Voltage=,/ (P*R) or Max. operating voltage listed above, whichever is lower.
Overload Voltage=2.5*,/ (P*R) or Max. overload voltage listed above, whichever is lower.
W Viking is capable of manufacturing the optional spec based on customer’s requirement.
B Environmental Characteristics
Item Requirement Test Method

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

As Spec.

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

Short Time Overload

+(1.0%+0.05Q)

RCWV*2.5 or Max. overload voltage for 5 seconds

Insulation Resistance

210G

Max. overload voltage for 1 minute

Endurance

+(2.0%+0.10Q)

70+2°C, Max. working voltage for 1000 hrs with 1.5
hrs “ON” and 0.5 hrs “OFF”

Damp Heat with Load

+(2.0%+0.10Q)

40+2°C, 90~95% R.H. Max. working voltage 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

Bending Strength

+(1.0%+0.05Q)

Bending once for 5 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 RCWV (RMS) 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

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

B Storage Temperature: 25+3°C; Humidity < 80%RH
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BPackaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
L0 Quantity Width| Diameter i ®B ®C W v T
10K +1/-0
----- 7 inch 178.5£1.5 | 60 13.0£0.2 | 9.0+£0.5 | 12.5+0.5
RT-02 Paper [20K
40K _ |
8mm | 10inch 254+1.0 | 100+0.5|13.0+0.2 | 9.5+0.5 | 13.5+£0.5 —- ?B
RT-03 5K i
RT-05 Paper |10K _
RT-06 | |77 13 inch 330+1.0 | 100£0.5 | 13.0+£0.2 | 9.5+0.5 | 13.5+0.5
RT-10 20K
RT-0A 4K 7inch | 178.5:1.5 | 60""° |[13.0£0.5 | 13.040.5 | 15.5£0.5 W l l
Embossed 12mm
RT-12 8K 10inch | 250+1.0 | 62+0.5 |13.00.5 [ 12.50.5 | 16.5:0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] 1 3 A
- DB A~ | EY
= v NV /\Vﬁ—ﬂ\i‘/ } WV Y .
1 ‘W
| h. | ,
| A,
Pa;IerTape Resistor » P4 “Pz Po | 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 | 8.0+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

RT-03 | 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
RT-05 | 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

RT-06 | 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
RT-10 | 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
( < ¥ A
N N N WS R AN | Ey
Y T ST P g .

= ! {F Flw
T ] - e L L ] * k J
Hin i

A

¢ D41.5+0.25,-0
T Resistor . P+ | P2 Po | Direction of unreeling
Embossed Tape ‘ ‘ b >
Unit: mm
Type A B w E F P, P, P, @D, T

RT-0A | 2.8+0.10 5.5¢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%°
RT-12 [ 3.5+0.10 6.7+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%°

Il Recommend Land Pattern

Unit: mm
______ % Type A B C

RT-02 0.50 0.45 0.60

% C RT-03 0.90 0.60 0.90

/ RT-05 1.20 0.70 1.30

% ------ RT-06 2.00 0.90 1.60

RT-10 2.00 0.90 2.80

RT-0A 3.80 0.90 2.80

B A RT-12 3.80 1.60 3.50
PP
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Thin Film Current Sensing Chip Resistor—TCS Series

Construction

4—»}
|

<
D1

7,/

v

|
©@® 0 o

@066

@ |Alumina Substrate

@ |Edge Electrode (NiCr) @ |Resistor Layer (NiCr)

@ |Bottom Electrode (Ag)

® |Barrier Layer (Ni) Overcoat (Epoxy)

® |Top Electrode (Ag-Pd)

® |External Electrode (Sn) |©@ |Marking

lFeatures lDimensions Unit: mm
—Thin film process Size Weight
—High power rating up to 3 Watts in 2512 size Type (Inch) = w T o1 02 (10l§g|)acs)
—Ti 0,
Tight tolerance down to +0.5% TCS02 | 0402 |1.00£0.05 | 0.5040.05 | 0.3240.10 | 0.25+0.10 | 0.20£0.10 |  0.56
— Extremely low TCR down to +50 PPM/°C
_ Resistance values from 50m to 1ohm TCS03 | 0603 | 1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 | 0.30+0.20 3.1
—High purity alumina substrate for high power TCS05 | 0805 [2.00+0.15 | 1.25+0.15 | 0.55+£0.10 | 0.3040.20 | 0.40+0.25 5.6
dissipation TCS06 | 1206 |3.05+0.15 | 1.5540.15 | 0.55£0.10 | 0.50£0.30 | 0.40£0.25 | 12.3
. . TCS10 | 2010 [5.00+0.20 | 2.45+0.15| 0.60+0.15 | 0.60+0.30 [ 0.50+0.25 | 26.7
B Applications
o TCS12 | 2512 [6.35+0.20 | 3.15+0.15 | 0.60+0.10 | 0.60+0.30 | 0.55+0.25 | 49.6
—Power Management Applications
— Switching Power Supply
—Over Current Protection in Audio Applications
—Voltage Regulation Module (VRM)
—DC-DC Converter, Battery Pack, Charger, Adaptor
— Automotive Engine Control
—Disk Driver
lPart Numbering
(Tes | [2 ] [ F ] [T ] [E ] | | [_RO10_| @
[ [ | | | [ |
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 R010: 0.01Q : Standard
03: 0603 F:+1% B: Bulk E: +100 R: 3W R100: 0.1Q N: No Marking
05: 0805 F: 200 1R00: 1Q
06: 1206
10: 2010
12: 2512
Wl Derating Curve 100
—~ 80
&
£ 60
[
& 40
3
o]
o 20 N
0 \
20 40 60 80 100 120 140 160 180
Ambient Temperature(C)
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BStandard Electrical Specifications

]

2oViking

Item E
Power Rating Operating Resmte;::::) Range TCR
at 70°C Temp. Range (PPM/°C)
Type +0.5% | +1%
TCS02 (0402) 116W -55~+155°C 500 - 1000 f;go
TCS03 (0603) 1110W 320010 - 1300000 f180
-55~+155°C 200 - 300 _?oo
- +
TCS05 (0805) 1/8W 301 - 1000 50
— 50 - 100 +200
TCS06 (1206) 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) W -55~+155°C 101 - 300 +100
301 - 1000 +50
HHigh Power Rating Electrical Specifications
Item| Power Rating Operating Resist?:lc;;a) SEIEE TCR
Type at 70°C Temp. Range (PPM/°C)
1%
TCS12 (2512) 3W -55~+155°C 100 - 1000 +100

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

(TCR) As Spec. +25/-55/+25/+125/+25°C

Short Time Overload +1% RCWV*2.5 or Max. overload voltage for 5 seconds
Insulation Resistance >1000MQ Apply 100Vp¢ for 1 minute

Endurance +1% Z(())’i\l?a(‘)n,dl\/(lfg.hv::l‘:lgr;%’\’/oltage for 1000 hrs with 1.5 hrs
Bending Strength As Spec. Bending amplitude 3mm for 10 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

B Reference Standards: MIL-STD-202, JIS-C 5201-1
W Storage Temperature: 25%+3°C; Humidity < 80%RH
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BMarking for 0603

Codes Type
1RO 1.000Q
R10 0.100Q
RO1 0.010Q
101 0.101Q
035 0.035Q
lPackaging
Packaging Quantity & Reel Specifications
Unit: mm
T
Paper | Embossed
Type DA B oC w T Tape | Plastic Tape
(EA) (EA)
TCS02 |178.0+1.0|60.0+1.0]13.5+0.7 | 95+1.0 | 11.5+1.0 (10,000 - Al #B
TCS03 |178.0+1.0|60.0+1.0]135+0.7 | 95+1.0 | 11.5+1.0 | 5,000 - | i
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]13.5+0.7 | 95+1.0 | 11.5+1.0 | 5,000 -
TCS10 |178.0+1.0|60.0+1.0|135+0.7 | 135+1.0 | 155+£1.0 - 4,000 W]
TCS12 |178.0+1.0|60.0+1.0 | 13.5+0.7 | 13.5+1.0 | 155+1.0 - 4,000 T
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] L3 A
- A + |EY
v N A BN N Y
i ] F
1 W
I vl |
| A4
Peﬁ; Resistor P4 ﬁz Po | Direction of unreeling
Unit: mm
Type A B w E F P P4 P, ®D, T

TCS02 0.70+£0.05 | 1.16+0.05 | 8.00+0.10 | 1.75+0.05 | 3.5+0.05 | 4.00+0.10 | 2.00+0.05 | 2.00+0.05 | 1.55+£0.05 | 0.40+0.03
TCSO03 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 : ~
NN A N E |
% Vo AN W g NP y
S | e
] | o .
%
|
‘ v
¢ D41.4Min.
T Resistor Py |P2| Po | Direction of unreeling R
Embossed Tape >
Unit: mm
Type A B w E F Py P4 P, oD, 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
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Current Sensing Chip Resistor—CS Series

2> Viking

B Construction < L >
D1 |
w
/ ®
@
| ®
QO\S T¢ ‘ ‘ ®
/ |€»| @00 @ o
D2
@ |Alumina Substrate @ |Edge Electrode (NiCr) |@ |Resistor Layer (Ag/Pd)
@ |Bottom Electrode (Ag) |® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) |® |External Electrode (Sn) |©@ |Seconday Overcoat (Epoxy)
lFeatures lDimensions Unit: mm
—3 Watts power rating in 1 Watt size, 1225 Size Weight
package Type (inch) L w T D1 D2 p oég) -
—Low TCR of 100 PPM/°C .
_ Resistance values from 1m to 8 ohm CSO01 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 1.00£0.05 | 0.50+0.05 | 0.32+0.10 | 0.25+0.10 | 0.20£0.10 0.7
dissipation o CS03| 0603 [1.60+0.10 | 0.80+0.10 | 0.45£0.10 | 0.30+0.20 | 0.30+0.20 | 1.99
—Long side terminations with higher power
rating CS05 0805 2.00£0.10 | 1.2540.10 [ 0.55+0.10 | 0.30+0.20 | 0.40+0.25 5.3
CS06 1206 3.10+0.10 | 1.55+£0.10 | 0.55+£0.10 | 0.50+0.30 | 0.40+0.25 8.82
lApplications 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 | 2.500.15 | 0.60£0.15 | 0.60+0.30 | 0.50+0.25 | 27.03
— Switching Power Supply
. . L 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 513
— Voltage Regulation Module (VRM) W) 2212 | 16.35£0.20 | 3.15£0.15 | 0.740.10 | 0.60£0.30 | 0.55£0.25 | 53.08
—DC-DC Converter, Battery Pack, Charger, CS12 2512
Adaptor @W) |10 1000ma 6.35+0.20 | 3.154+0.15 | 0.74£0.10 [ 0.60£0.30 | 2.10+£0.10 | 53.08
—Automotive Engine Control CS25| 1225 [3.10£0.15 [6.30£0.15 [ 0.90+0.15 | 0.60£0.30 | 0.55£0.25 | 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 | 7.5040.30 [ 0.60+0.10 | 0.40+0.20 | 0.40+0.20 | 35.71
lPart Numbering
. cs | [ o6 CF T ] e ] [Cu] [ R100 | LN ]
l | | | | | | |
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
01: 0201 F:+1% T: Taping Reel E: £100 : Standard R010: 0.01Q : Standard
02: 0402 G: +2% B: Bulk F: 200 A: 1.5W R100: 0.1Q N: No Marking
03: 0603 J: 5% G: £300 Q: 3/4W 1R00: 1Q W: Wide
05: 0805 H: +400 S: 2W
06: 1206 J: 600 T 1W
13: 1210 K: £150 uU: 12w
10: 2010 R: £1000 V: 1/4W
12: 2512 W: 1/8W
25: 1225
37:3720
75: 7520
. 100
W Derating Curve
—~ 80 \
§ |
S 60 | |
g !
S 40 | ]
2 |
[e] |
o 20 1
I \
0 ! ,
0 20 40 60 80 100 120 140 160 180
Ambient Temperature(C)
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Standard Electrical Specifications

Item X X Resistance Range
Power Rating Operating Temp. (mQ) TCR
T at 70°C Range (PPM/°C)
ype 1% | 2% | 5%
100 - 149 +1000
CS01 (0201) 1/20W 150 - 500 +600
501 - 1000 +300
50 - 100 +400
CS02 (0402) 1/16W 101 - 500 +300
501 - 1000 +200
20 - 50 +600
51-100 +400
CS03 (0603) 1/10W 101 - 500 1300
501 - 1000 +200
20-50 +600
51-100 +400
CS05 (0805) 1/8W 101 - 500 1300
501 - 1000 +200
CS06 (1206) 1/4W 55 ~ +155°C 10 - 20 600
CS13 (1210) 1/2W 21-50 +400
CS10 (2010) 3/4W 51-99 +300
CS12 (2512) 1w 100 - 1000 +200
3-5 +300
6-20 +200
CS25 (1225) 3w 21-30 +150
31-250 +100
251 - 8000 +200
10-19 +300
CS37 (3720) 1w 20 - 500 +150
— 1-4 +300
CS75 (7520) 2W 5-10 +200
11 - 350 +150
B High Power Rating Electrical Specifications
Item| Power Rating Operating Temp. Re&sta(lrr'l‘cg)Range TCR
Type at 70°C Range 1% | +2% | 5% (PPM/°C)
CS02 (0402) 1/8W 51-100 +400
CS03 (0603) 1/8W -55 ~ +155°C 101 - 500 +300
CS05 (0805) 1/4W 501 - 1000 200
CS06 (1206) 12W
CS13 (1210) 3/4W 10-20 +600
21-50 +400
CS10 (2010) 1w -55 ~ +155°C 51-99 +300
CS12 (2512) 1.5W 100 - 1000 +200
CS12 (2512) 2W
BLow TCR Electrical Specifications
Item| Power Rating Operating Temp. Resst&(z:‘(;;Range TCR
Type at 70°C Range 1% | +2% | 5% (PPM/°C)
CS05 (0805) 1/8W 100 - 1000 +100
CS06 (1206) 1/4W 100 - 1000 +100
CS13 (1210) 1/2W 75 - 1000 +100
CS10 (2010) 3/4W 50 - 1000 +100
-55 ~ +155°C
CS12 (2512) 1w 20 - 1000 +100
CS12 (2512) 2W 50 - 1000 +100
CS37 (3720) 1w 100 - 500 +100
CS75 (7520) 2w 50 - 350 +100

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.

BMarking for 0603
Codes Type
1RO 1.000Q
R10 0.100Q
RO1 0.010Q
101 0.101Q
035 0.035Q
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I Environmental Characteristics

2> Viking

Item

Requirement

Test Method

(TCR.)

Temperature Coefficient of Resistance

As Spec.

-55°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 for 5 seconds

Insulation Resistance

=10G

Max. overload voltage for 1 minute

Endurance

+(1.0%+0.05Q)

70+£2°C, Max. working voltage 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. Max. working voltage for 1000 hrs
with 1.5 hrs “ON” and 0.5 hrs “OFF”

Dry Heat

+(0.5%+0.05Q)

at +155°C for 1000 hrs

Bending Strength

As Spec.

Bending once for 5 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 RCWV (RMS) 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

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH

lPackaging

Packaging Quantity & Reel Specifications =
[ }
S oB
w ||
Unit: mm
Embossed
Paper Tape .
Type oA oB oC w i p(E A P Plastic Tape
(EA)
CS01 178.0+1.0 60.0 +1.0 13.5+0.7 9.5+0.1 11.5+£1.0 10,000 -
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 13.5+0.7 9.5+0.1 11.5+£1.0 5,000 -
CS05 178.0+1.0 60.0 +1.0 13.5+0.7 95+0.1 11.5£1.0 5,000 -
CS06 178.0+1.0 60.0 +1.0 13.5+0.7 9.5+0.1 11.5+1.0 5,000 -
CS13 178.0+1.0 60.0 +1.0 13.5+0.7 9.5+0.1 11.5+1.0 5,000 -
CS10 178.0+1.0 60.0 +1.0 13.5+0.7 13.5+1.0 155+£1.0 - 4,000
CS12 178.0+1.0 60.0+1.0 13.5+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 13.5+1.0 155+£1.0 - 2,000
CS25 178.0+1.0 60.0 +1.0 13.5+0.7 13.5+1.0 155+£1.0 - 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+0.7 175+1.0 19.5+1.0 - 2,000
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Paper Tape Specifications

Bottom Tape Top Tape
¢ Da
1 * A A
=/ S A A 4 | E
o v N AN N v
'y I F
L - A, W
&= |
| | A
M\ . .
Pa[;l:erTape Resistor « P4 'ﬁPZ“ Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
CS01 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
CS02 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
CS03 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
CS05 1.60+0.10 | 2.404£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
CS06 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
CS13 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
( g ¥ Y
MmNy N A A | E
/ AV TP W
'\ﬁ\ ‘ {‘» F lw
et - ¢ L L J * L J
¥
B | M M
A
\ ¢ D;1.4Min.
T Resistor B P4 HPQ‘ Py Direction of unreeling .
Embossed Tape ! ! g
Unit: mm
Type A B w E F Po P4 P, ®D, T
CS10 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
CS12 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
CS12 (2w)| 3.38+0.10 | 6.68+0.10 [ 12.0£0.30 | 1.75+0.10 | 5.5£0.10 | 4.000.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 1.45+0.20
CSs25 3.384£0.10 | 6.68+0.10 | 12.0+0.30 | 1.75+0.10 [ 5.5+0.10 | 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.55+0.05 | 1.45+0.20
CS37 2.504£0.20 | 4.45+0.20 | 12.0£0.30 | 1.75+0.10 [ 5.5+0.05 | 4.00 £0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.20 | 1.20+0.20
CS75 2.50+0.20 | 8.30+0.20 | 16.0+0.30 | 1.75+0.10 | 7.8+0.05 | 4.00+0.05 | 4.00£0.10 | 2.00£0.05 | 1.50+0.20 | 1.20+0.20
HBRecommend Land Pattern
Pad Layout (Except For CS12: High Power Rating Series) Unit: mm
Type A B C
CSO01 0.25 0.30 0.40£0.2
------ % CS02 0.50 0.50 0.60+0.2
CS03 0.80 1.00 0.90£0.2
C CS05 1.00 1.00 1.35%0.2
CS06 2.00 1.15 1.70+0.2
7 Cs13 2.00 115 2.50£0.2
CS10 3.60 1.40 2.50+0.2
CS12 4.90 1.60 3.10+0.2
CS25 2.00 2.00 6.40£0.2
B A CS37 1.00 1.80 3.90£0.2
CS75 1.00 1.80 7.60£0.2
4+—P—P
Pad Layout (For CS12: High Power Rating Series) Unit: mm
Resistance
Type Range A B (03
CS12 10 - 99mQ 4.9 1.6 2
CS12 100 - 1000mQ 1.0 3.55 +0.2
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Current Sensing Thick Film Chip Resistor—RS Series

I Construction
i L »
D1 |
4>
~/ /
w
©)
®
| ®
3| ‘ ®
|<»| ®©@® 0 p o
D2
@ |Alumina Substrate @ |Edge Electrode (NiCr) @ |Resistor Layer (RuO,/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) ® |Secondary Overcoat (Epoxy)
lFeatures lDimensions Unit: mm
—Low inductance si Weight
—Highly reliable multilayer electrode construction Type (Inlcz:z) L w T D1 D2 (9)
— Higher component and equipment reliability (1000pcs)

—Reduced size of final equipment reliability RS-02 | 0402 |1.00£0.05|0.50£0.05|0.35+0.05|0.20£0.10|0.20£0.10| 0.620

.Applications 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
—Power Management Applications RS-05 | 0805 |2.00+0.10|1.25+0.10|0.50+0.100.35+0.20 [ 0.40+0.20 | 4.368
— Switching Power Supply

_ Over Gurrent Protection in Audio Application 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

—Voltage Regulation Module (VRM)

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
—DC-DC Converter, Battery Pack, Charger,

Adaptor RS-0A | 2010 [5.00+0.10|2.50+£0.15|0.55+0.10 [ 0.60+0.250.50+0.20 | 24.241
— Automotive Engine Control
— Disk Driver RS-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

RS-
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
02: 0402 F: 1% L: Standard 4:7" Reel 4Kpcs - 0R047: 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
- D: 13” Reel 20Kpcs
F: Bulk
Wl Derating Curve 100
~ 8t
X
E 60 N
Y
& 40 - \
8
o 20t
0

0 20 40 60 80 100 120 140 160 180

Ambient Temperature('C)
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Standard Electrical Specifications

Item Power Rating Operating Ressta(::ae) REIE TCR
Type at 70°C Temp. Range (PPM/°C)
1% | 5%
50 - 99 +800
RS-02 (0402) 1/16W -55~+155°C 100 - 499 +500
500 - 976 +200
20 - 47 +1200
RS-03 (0603) 1/10W -55~+155°C 50-99 +800
100 - 499 +500
500 - 976 +200
10-18 +1500
RS-05 (0805) 1/8W 20 - 47 +1200
-55~+155°C 50 - 99 +800
RS-06 (1206) 1/4W 100 - 499 +500
500 - 976 +200
RS-10 (1210) 1/3W 10-18 +1500
20 - 47 +800
RS-0A (2010) 3/4W -55~+155°C 50 - 99 +800
100 - 499 +200
RS-12 (2512) 1w 500 - 976 4200
Operating Voltage=y (P*R)
Overload Voltage=2.5*,/ (P*R)
B High Power Rating Electrical Specifications
Item Power Rating Operating Remst;z:\cg) REOEE TCR
Type at 70°C Temp. Range (PPM/°C)
% | 5%
50 - 99 +800
RS-02 (0402) 1/10W -55~+155°C 100 - 499 +500
500 - 976 +200
20 - 47 +1200
RS-03 (0603) 1/8W -55~+155°C 50-99 +800
100 - 499 +500
500 - 976 +200
10-18 +1500
RS-05 (0805) 1/4W 20 - 47 11200
-55~+155°C 50 - 99 +800
RS-06 (1206) 113W 100 - 499 +500
500 - 976 +200
RS-10 (1210) 1/2W 10-18 +1500
20 - 47 +800
RS-0A (2010) 1w -55~+155°C 50 - 99 +800
100 - 499 +200
RS-12 (2512) 2W 500 - 976 4200

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.
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I Environmental Characteristics

2>Viking

Item

Requirement

1%

5%

Test Method

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

As Spec.

-55°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 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)

70+£2°C, Max. working voltage for 1000 hrs with
1.5 hrs “ON” and 0.5 hrs “OFF”

Damp Heat with Load

+(2.0%+0.10Q)

+(3.0%+0.10Q)

40+2°C, 90~95% R.H. Max. working voltage for
1000 hrs with 1.5 hrs “ON” and 0.5 hrs “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 5 seconds
2010, 2512 sizes: 2mm  Other sizes: 3mm

Solderability

95% min. coverage

245+5°C for 3 seconds

Resistance to Soldering Heat

+(0.5%+0.05Q)

+(1.0%+0.05Q)

260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times RCWV (RMS) 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

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

W Storage Temperature: 25%3°C; Humidity < 80%RH

EMarking for 0603
Codes Type
1RO 1.000Q
R10 0.100Q
RO1 0.010Q
101 0.101Q
035 0.035Q

non-E24 / E96 series product is with no marking
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BPackaging

Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape [ Reel
Type Quantity  |Width|Diameter| ®A L ®C b U T
10K +1/-0
---- 7 inch |[178.5t1.5( 60 13.0£0.2 | 9.0+£0.5 [ 12.5+0.5
RS-02 Paper |20K
40K _ J
8mm | 10inch | 254+1.0 [ 100£0.5 | 13.0+0.2 | 9.5+0.5 | 13.5£0.5 - ?B
RS-03 5K i
RS-05 Paper |[10K .
RS-06 13inch | 330+1.0 [ 100+0.5 [ 13.0£0.2 [ 9.5+0.5 | 13.5+0.5
RS-10 20K
RS-0A 4K 7inch [178.5+1.5| 60""° |13.0+0.5 | 13.0+0.5 [ 15.5+0.5 W H
Embossed 12mm
RS-12 8K 10inch | 250+1.0 | 62+0.5 | 13.0£0.5 | 12.540.5 | 16.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] [ 2
- AN AN N A~ | EY
'q‘é N AV Y N Y I
¥ F
7W
I
| A
Pa;;rerTape Resistor < P4 =“P2' Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
RS-02 | 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
RS-03 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
RS-05 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
RS-06 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
RS-10 | 2.90+£0.10 | 3.50+0.20 8.01£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
/S ; ;7
T N e NG n WS M A | E
% WV /Wﬁ—HWA/ | N WV
§ F lw
— ] H e — R 4
¥
vl |
J v
¢ D41.5+0.25,-0
T Resistor P4 P, Po Direction of unreeling
Embossed Tape "
Unit: mm
Type A B W E F Po P4 P, oD, T
RS-0A 2.840.10 5.5+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%
RS-12 3.5+£0.10 6.7+£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*0
BRecommend Land Pattern Unit: mm
______ ,.-""'r/ Type A B C
C RS-02 0.50 0.45 0.60
RS-03 0.90 0.60 0.90
/f; ----- 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
<4“—P4—P RS-12 3.80 1.60 3.50
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Wire Bondable Chip Resistor—WB Series

lFeatures

—Thin film passivated NiCr resistive element
— Tolerance of £0.1%

—Extremely low TCR down to +25PPM/°C
—Wide resistance range

— Customized bonding pattern design

B Applications

—LED Constant Current Application
—Medical Equipment

— Testing / Measurement Equipment
—Hybrid Chip on Board Circuits
—Multi Chip Module(MCM) Package
—Integrated MMIC

lPart Numbering

Constructi

on ‘\
w . L

P - N
- - @
+\ i
@ gl
©)
@ |Alumina Substrate ® |Ni/Au Plating (Bonding Pad)
@ |Passivated NiCr Resistive Element @ |Overcoat
HlDimensions Unit: mm
. Weight
Type (Isr::ﬁ) L w T D1 (9)
(1000pcs)
WBO01 | 0201 | 0.58+0.05 | 0.29+0.05 | 0.23+0.05 | 0.12+0.05 0.12
WB02 | 0402 | 1.00+£0.05 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 0.52
WB03 | 0603 [ 1.55+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.20 2.36

WDerating Curve '

80 -
60 -

40

o AN
LN

0 20 40 60 80 100 120 140 160 180

Power ratio(%)

Ambient Temperature('C)

\V\llB\\olz\ \Ila\ \lT\ \lE\ \10|00\ @
Product Dimensions Resistance Packaging TCR Resistance Construction Electrode
Type Tolerance Code (PPM/°C)
01: 0201 B: +0.1% T: Taping Reel C: 25 0100: 10Q A: Two Bonding Pads N: Ni/Au
02: 0402 D: #0.5% B: Bulk D: 50 1000: 100Q
03: 0603 F:+1% E: +100 2201: 2200Q
J: +5% 1002: 10000Q
K: +10%

Standard Electrical Specifications

Item Power . Max. Max. .
Rating Operating Operating Overload Resistance Range TCRO
a Temp. Range (PPM/°C)
Type at70°C Voltage Voltage  [740.1% [ #0.5% | #1% | #5% | #10%

WBO01 (0201) | /32w 15V 30V - 500 - 33KQ %

125

WB02 (0402) |  1/16W | -55 ~ +155°C 25V 50V 10Q - 100KQ 50
+100

25

WB03 (0603) |  1/16W 50V 100V 10Q - 332KQ 50
+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.
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I Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of

Endurance

>7kQ AR£0.5%

Resistance (T.C.R.) As Spec. +25/-55/+25/+125/+25°C
Short Time Overload AR+0.5% RCWV*2.5 or Max. overload voltage for 5 seconds
Insulation Resistance >1000MQ Apply 100Vpc for 1 minute

AR+0.2%

70+2°C, Max. working voltage for 1000 hrs with 1.5 hrs “ON” and 0.5
hrs “OFF”

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

i 0,
Damp Heat with Load AR+0.3% “ON” and 0.5 hrs “OFF”
Dry Heat AR+0.2% at +155°C for 1000 hrs
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 By Type Apply Max. overload voltage for 1 minute
Thermal Shock AR+0.25% -55°C ~150°C, 100 cycles

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

W Reference Standards: MIL-STD-202, JIS-C 5201-1
B Storage Temperature: 253°C; Humidity < 80%RH

BPackaging BRI
Reel Specifications & Packaging Quantity Unit: mm
Type ®A oB oC w T Pa"(‘;’pgape H oB
WBO01 178.0+¢1.0 | 60.0+1.0 | 13.5¢0.7 | 9.5+1.0 | 11.5%1.0 10,000
WB02 178.0+1.0 | 60.0+1.0 | 13.5+0.7 | 9.5+1.0 | 11.5%1.0 10,000
WB03 178.0+1.0 | 60.0+1.0 | 13.5+0.7 | 9.5+1.0 | 11.5%1.0 5,000 W]
T
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
*
=/ NN AN +~ |EY
'q‘( N A BN WV N I
F
L WW
=
PETape Resistor P4 P. Po | Direction of unreeling
Unit: mm
Type A B w E F Po P4 P, ®D, T
WBO01 | 0.40+0.05 | 0.70+£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 | 0.265+0.05
WB02 | 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+0.03 | 0.40+0.03
WBO03 | 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+0.03 | 0.40+0.03
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Power radio (%)

Ultra Low Ohm (Metal Strip) Chip Resistor—LR Series

lConstruction

»

[lFeatures

—High power rating up to 3 Watts
—Low TCR down to 50 PPM/°C
—Resistance values from 0.5 to 15m ohm

— Customized resistance available

— Wide range package sizes 1206 / 2010 /
2512

B Applications
—NB (for Power Management)
—MB (for Power Management)

—SWPS (DC-DC Converter, Charger,
Adaptor)

—Monitor (for Power Management)
M Derating Curve
100

80

60 -

40 +

20

0

0 20 40 60 8 100 120 140 160 180

Ambient Temperature (°C)
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o @ ®
Black— Wave or IR reflow soldering Green—IR reflow soldering only

@ |Solder Plating (Sn)  |®|Barrier Layer (Ni) @ |Overcoat ® ‘Solder Plating l

@/|Alloy Plate @|Overcoat @|Alloy Plate

HDimensions Unit: mm

Part No. Res(::‘g)“"e L w T D W?;; b
(1000pcs)
LR06cTooooo 1.0,4.0,5.0,6.0 3.20+0.25 1.60£0.10 | 0.60+0.20 1.10+0.25 22.6
LRO60Tooooo 2.0,3.0,10 3.20+0.25 1.60+0.10 | 0.60+0.20 | 0.60+0.25 22.6
LRO60Tooooo 7.0,8.0,9.0 3.2040.25 1.60+0.10 | 0.60+0.20 [ 0.90+0.25 22.6
LR10cTDAROO1 1.0 5.08+0.25 2.54+0.15 | 0.60+£0.20 1.84+0.25 42.3
LR10cTDAoooo 2.0,6.0,7.0,8.0] 5.08+0.25 2.54+0.15 | 0.60£0.20 1.54+0.25 42.3
LR100TDAROO3 3.0 5.08+0.25 2.54+0.15 | 0.60+0.20 1.0410.25 42.3
LR10cTDAoooo 4.0,5.0 5.08+0.25 2.54+0.15 | 0.60+0.20 | 1.84+0.25 42.3
LR10cTooooo 1.0-10 5.08+0.254 | 2.54+0.15 | 0.60£0.20 | 1.665+0.625 42.3
LR120ToOM50G 0.5 6.35+0.25 3.00+£0.20 | 0.60+0.20 | 2.68+0.25 59.13
LR120TocOM75G 0.75 6.35+0.25 3.00£0.20 | 0.60+0.20 | 2.48%0.25 59.13
LR120ToooooG 1.0, 6.0 6.35+0.25 3.00+0.20 | 0.60+0.20 1.93+0.25 59.13
LR120ToooooG 1.5,6.5,7.0 6.35+0.25 3.00+0.20 | 0.60+0.20 1.43+0.25 59.13
LR120ToooooG 2.0, 3.0 6.35+0.25 3.00+£0.20 | 0.60+0.20 1.1840.25 59.13
LR120ToooooG 4.0,4.5 6.35+0.25 3.00+£0.20 | 0.604£0.20 | 2.18+0.25 59.13
LR120ToooooG 5.0,6.0 6.35+0.25 3.00+0.20 | 0.60+0.20 1.93+0.25 59.13
LR120ToooooG 8.0-15 6.35+0.25 3.00+£0.20 | 0.60+0.20 1.1840.25 59.13
LR120ToOM50 0.5 6.35+0.254 | 3.18+0.254 | 1.25+0.20 [ 1.30+0.38 61.03
LR120ToOM75 0.75 6.35+0.254 | 3.18+0.254 | 0.75+0.20 1.30+0.38 61.03
LR120ToR001 1.0 6.35+0.254 | 3.18+0.254 | 0.65+0.20 1.30+0.38 61.03
LR120To1M50 1.5 6.35+0.254 | 3.18+0.254 | 0.45+£0.20 | 1.30+0.38 61.03
LR120ToR002 2.0 6.35+0.254 | 3.18+0.254 | 0.35+0.20 1.30+0.38 61.03
LR120To2M50 2.5 6.35+0.254 | 3.18+0.254 | 0.65+0.20 1.30+0.38 61.03
LR120ToR003 3.0 6.35+0.254 | 3.18+0.254 | 0.55+0.20 1.3040.38 61.03
LR120ToR004 4.0 6.35+0.254 | 3.18+0.254 | 0.45+0.20 | 1.30+0.38 61.03
LR120ToR005 5.0 6.35+0.254 | 3.18+0.254 | 0.35+0.20 1.30+0.38 61.03
LR120ToR006 6.0 6.35+0.254 | 3.18+0.254 | 0.32+0.20 1.3040.38 61.03
LR120Toc6M50 6.5 6.35+0.254 | 3.18+0.254 | 0.30+0.20 [ 1.30+0.38 61.03
LR120ToR007 7.0 6.35+0.254 | 3.18+0.254 | 0.27+0.20 1.30+0.38 61.03
LR120ToR010 10 6.35+0.254 | 3.18+0.254 | 0.25+0.20 1.30+0.38 61.03
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lPart Numbering

| LIR | 1|2 I Jl | | IT | | IE I IS | R002
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating
06: 1206 F:+1% T: Taping Reel D: £50 : Standard R002: 0.002Q : Black Coating
10: 2010 H: +3% W: £75 A: 1.5W R020: 0.02Q G: Green Coating
12: 2512 J: 5% E: £100 S: 2W 0M50: 0.0005Q
K: £150 B: 2.5W 1M50: 0.0015Q **2010/1206
R: 3W No coating / marking

BStandard Electrical Specifications

Item . .
Part No. Pov:;(l)?:gmg Operating Temp. Range AR RERED (i) (P;l\cn?’C)
#1% | 3% | 5%
LRO60TDoooo 1w 1-10 +50
LR120TDoooo 1w 05,075,1,15,2 150
LR120TKoooo 1w 25,3,10 +150
-55°C ~ +170°C
LR120TEoooo 1w 4,5 +100
LR120TWoooo 1w 6,65,7 +75
LR120TDooooG 1w 11,12,13,14,15 50
Operating Current=,/ (P/R), Operating Voltage=, (P*R)
HHigh Power Rating Electrical Specifications
Item - Resist: R Q
Part No. Power R:atmg Operating Temp. Range BElEEED [ (oY) TCR;
LR10oTDADDoo 1.5W 1-10 50
LR120TDSoooo 2W 05,0.75,1,15,2 +50
LR120TKSoooo 2W 10 +150
LR120TDSooooG 2W -55°C ~ +170°C 6.5,7,8,9,10 50
LR120TDBooooG 2.5W 4,45,5,6 +50
LR120TDRooooG 3w 1,15,2,3 +50
LR120TEROoooG 3w 0.5,0.75 +100

Operating Current =,/ (P/R), Operating Voltage=,/ (P*R)
B Viking has the ability of manufacture following options based on customer’s requirement.

B Environmental Characteristics

Reaqui
Item equirement Test Method
Black coating | Green coating

Temperature Coefficient of As Spec. +25/-55/+25/+125/+25°C
Resistance (T.C.R.)
Short Time Overload +0.5% +1% 5*rated power for 5 seconds

o o 70+2°C, Max. working voltage for 1000 hrs with 1.5 hrs “ON”
Endurance +1% +1% and 0.5 hrs “OFF”
Dry Heat +1% +1% at +170°C for 1000 hrs
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat +0.5% +1% 260+5°C for 10 seconds
Thermal Shock +0.5% +1% -55°C ~ 150°C, 100 cycles

**Green coating can’t be work with wave soldering bath.

W Reference Standards: MIL-STD-202, JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH

50
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BPackaging

Embossed Plastic Tape Specifications

Top Tape

s

asos

2>Viking

T \ ¢ D
Resistor Py |P2| Py | Direction of unreeling
Embossed Tape "
Unit: mm
Type Ref::tg')‘ce A B w E F Po P, P, oD, | oD, | T Q‘ZE'K;W
LRO6 1-10 |1.90+0.1(3.60+0.1| 8.0+0.2 [1.75+0.1|3.5+0.05( 4.0+0.1 [4.00+0.1]|2.0+£0.05|1.55+0.05|1.0min.|{0.87+0.1| 2000
LR10 1-10 |2.85+0.1(5.55+0.1|12.0+£0.2|1.75+0.1(5.5+0.05| 4.0+0.1 |4.00£0.1|2.04£0.05|1.55+0.05|1.4min.|0.85+0.1( 2000
LR12 0.50 3.40+0.1(6.73+0.1|12.04£0.1(1.75+0.1|5.5+0.05| 4.0+0.1 {4.00+0.1(2.0+0.05|1.55+0.05(1.4min.|1.45+0.2( 2000
0.50 - 15 |3.4040.1|6.75+0.1(12.0+£0.1|1.7540.1|5.5+0.05( 4.0+0.1 |4.004+0.1]2.0+0.05|1.55+0.05|1.4min.[{0.80+0.1| 2000
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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Chip Shunt Resistor—LRS Series

B Construction
LRS1050 LRS1575
10.5+0.3 15.240.3
‘ 5103 ‘ o ‘ 5:0.3 ‘ o
5+0T3 o N 1@
+0. P | 7.510.3 -
@W f.5 max @W 1.5 max

0.5 lfﬁéimmi

=r

O_*ﬁgﬂﬂaj #t

‘(D ‘Resistance Material

|® |Trimming Area

‘@ ‘Electron Beam Welding ‘

lFeatures lDimensions Unit: mm
—LRS1050 3W up to 77A at 0.5mQ Size Weight
—LRS1575 5W up to 100A at 0.5mQ Type (Inch) Value Material Thickness (t) (9)
—Maximum soldering temperatures of up to (1000pcs)
350°C / 30 sec. or 250°C /10 min LRS1050 | 1050 | 0.5mQ Manganin 0.88 mm=+0.05 420
—H 1
eavy copper conneciors LRS1050 | 1050 | 1mQ | Manganin | 0.43 mm+0.05 220
— Excellent long-term stability and low
inductance LRS1050 1050 2mQ NiCr alloy 0.64 mm=0.05 310
—Mounting using re-flow soldering or welding LRS1050 | 1050 | 3mQ | NiCralloy | 0.43 mm=0.05 210
on copper
LRS1050 1050 4mQ NiCr alloy 0.32 mm=0.05 160
.App"cations LRS1575 1575 0.5mQ Manganin 0.56 mm=+0.05 590
— Current Sensors for Hybrid Power Sources LRS1575 1575 1mQ NiCr alloy 0.90 mm=0.05 940
—Frequency Converters LRS1575 | 1575 | 2mQ NiCr alloy 0.45 mm=0.05 470
—High Current Automotive )
LRS1575 1575 3mQ NiCr alloy 0.30 mm=+0.05 320
lPart Numbering
[ LRS | [ 1050 | CF ] L T 1 [bo | [ R | [0OMS0 ] @
| | | | | |
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
1050: 10.5x5.0 F: +1% T: Taping Reel D: £50 R: 3W 0M50: 0.5mQ | | M: Manganin
1575: 15.2x7.5 G: 2% B: Bulk E: £100 D: 5W N: NiCr alloy
J: 5%
W Derating Curve
105°C 85°C
100 100 I
\ :\\
~ 80 ! = 80 |
9 N g AN
u s I
5 60 1 § 60 i
o | \ o |
o 40 + o 40 1
hel 1 o |
L I L I
& 20 ; & 20 :
0 : 0 : \
0 20 40 €0 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

Terminal Temperature (°C)
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BResistance Change VS Temperature
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BStandard Electrical Specifications

2>Viking
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Resistance Change Versus Temp.(Ni-Dr alloy)

120

Type Power Operating Resistance Range TCR Internal Heat
Rating Temp. Range 1% | | 5% (PPM/°C) Resistance
LRS1050 3w 0.5mQ, 1mQ, 2mQ, 3mQ, 4mQ +50 (20°C to 60°C)
-55°C ~ 170°C Rthi < 10k/W
LRS1575 5W 0.5mQ, 1mQ, 2mQ, 3mQ +100 Max.
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
Short time overload 10.2% Rated Power x 5 for 5 seconds
Load Life
+1.0% Power rating 90 min. “ON”, 30 min. “OFF” for 2000 hours
[Terminal temp. max. 105°C]
Resistance to Soldering Heat 10.2% 350°C for 30 seconds or 250°C for 10 min.
Thermal Shock 10.1% -65°C, 25°C, 125°C, 25°C, 25 cycles
Moisture Resistance 10.2% 90 ~ 98%RH, +25°C, +65°C, -10°C, 10 cycles
High Temperature Exposure 10.2% 140°C for 250 hours
Vibration, High Frequency 10.2% 15g 10~2000Hz, 36 cycles
Inductance <3nH —
Thermal EMF [uV/°C] 2uV/"C max. 0~100°C
Current Noise 10.01% MIL-STD-202 Method 308
Voltage Coefficient Linearity error less than 120 dB MIL-STD-202 Method 309
Shock 10.2% 50g’s 11ms
M Storage Temperature: 25+3°C; Humidity < 80%RH
.PaCkaglng Top Tape
¢ Da
Embossed Plastic Tape Specifications
i ~ | E
ST
Flw
SR A
L
\ & D41.4.
T Resistor P P, P Direction of .
Embossed
Unit: mm
Quantity
Type A B w F Po P4 P> ®D, T (EA)
LRS1050 5.5 10.8 16 1.75 7.5 12 6 1.50 1.2 3,000
LRS1575 8.4 15.7 24 1.75 11.5 12 6 1.50 1.9 2,000
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Thin Film Array Chip Resistor—TFAN Series

I Construction
7
@ ®
@
[ L ®
(O] @ ®
@ |Alumina Substrate ® |Barrier Layer (Ni)
@ |Bottom Electrode (Ag) ® |External Electrode (Sn)
® |Top Electrode (Ag-Pd) @ |Resistor Layer (NiCr)
.Features @ |Edge Electrode (Ag) Overcoat (Epoxy)
—Advanced thin film technology
— Very tight tolerance down to +0.1%
—Extremely low TCR down to .Derating Curve
+25PPM/°C
—RoHS compliant component,
compatible with lead (Pb)-free 100
B Applications < O
—Voltage divider % 60
—Feedback circuits P
o 40
— Signal conditioning %
o oo L
0 \ s
0 20 40 60 80 100 120 140 160 180

Ambient Temperature('C)

HlDimensions
Unit: mm
Number Weight
Type of L w H A B C Y (9)
Resistors (1000pcs)
TFAN43 4 3.20+0.15 1.60+0.15 0.55+0.10 0.50+0.15 0.80+0.05 0.30+0.15 0.30+0.15 8.22
lPart Numbering
| TFAN | [ 43 [ B | T | ¢ ] Y ] 1001 | @
Product Dimensions Resistance Packaging TCR Power Resistance Marking
Type Tolerance Code (PPM/°C) Rating Code
43: 0603X4 B: +0.1% T: Taping Reel B: 10 : Standard 0010: 1Q : Standard Marking
C: +0.25% B: Bulk N: £15 Y: 1/16W 4R70: 4.7Q for E96
D: £0.5% C: 425 1001: 1KQ N: No Marking
F: +1% D: £50 1004: 1MQ
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Standard Electrical Specifications

2>Viking

ltem| Power n Max. Max. Number . TCR
Rating T:)rr?erag;r;g e Operating |Overload of FOEIBEED RENER PPM/°C
Type at 70°C P- 9 Voltage | Voltage | Resistors | 401% [ %0.25% | 0.5% | #1% ( )
TFAN43 | 116W |-55~+155°C | 50V 100V 4 100Q~20KQ 2
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 Special Specifications
Item| Power . Max. Max. Number . TCR
Rating T:{Eer;t'a?‘g e Operating |Overload Oof LS EEER REER PPM/°C
Type at 70°C p- 9 Voltage Voltage | Resistors | +0.1% [ #0.25% | #05% | 1% ( )
TFAN43 | 116W |-55~+155°C| 50V 100V 4 1000~2KQ P

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

Requirement
ltem Test Method
Tol. =< 0.25% Tol. > 0.25%
Temperature Coefficient of Resistance As Spec MIL-STD-202F Method 304
(T.C.R) pec. +25/-55/+25/+125/+25°C
) JIS-C-5201-1 5.5
0, 0,
Short Time Overload AR#0.25% AR20.5% RCWV*2.5 or Max. overload voltage for 5 seconds
. . MIL-STD-202F Method 302
Insulation Resistance >1000 MQ Apply 100Voc for 1 minute
MIL-STD-202F Method 108A
Endurance AR%0.25% AR%0.5% 70+2°C, Max. working voltage for 1000 hrs with 1.5 hrs
“ON” and 0.5 hrs “OFF”
MIL-STD-202F Method 103B
Damp Heat with Load AR%0.25% AR%0.5% 40+2°C, 90~95% R.H. Max. working voltage for 1000
hrs with 1.5 hrs “ON” and 0.5 hrs “OFF”
. JIS-C-5201-1 6.1.4
0, 0,
Bending Strength AR#0.25% AR#0.5% Bending amplitude 3 mm for 10 seconds
. . MIL-STD-202F Method 208H
0,
Solderability 95% min. coverage 245+5°C for 3 seconds
. . MIL-STD-202F Method 210E
[v) 0,
Resistance to Soldering Heat AR%0.25% AR*0.5% 260+5°C for 10 seconds
Dielectric Withstand Voltage 100V MIL-STD-202F Method 301
Max. overload voltage for 1 minute
MIL-STD-202F Method 107G
0, 0,
Thermal Shock AR+0.25% AR*0.5% -55°C ~150°C, 100 cycles
. JIS-C-5201-1 7.1
[v) 0,
Low Temperature Operation AR%0.25% AR*0.5% 1 hour, -65°C, followed by 45 minutes of RCWV

B Storage Temperature: 25+3°C; Humidity < 80%RH

BEquivalent Circuit Diagram

TFAN
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BPackaging

Reel Specifications & Packaging Quantity =
4= B
e
Unit: mm
Type Packaging Quantity| Tape Width Reel Diameter DA ®B »C w T
TFAN 43 Paper 5K 8mm 7 inch 178.5¢1.5 60" 13.0£0.2 9.0£0.5 12.540.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] *
= E NN o |EY
= ¥ N AN Y 1
A I F
1 W
= 1
| A4
Pa;;rer Tape * Resistor > P4 '\‘PZ‘ Po | Direction of unreeling
Unit: mm
Type A B w E F Po P, P> ®D, T
TFAN 43 | 1.95+0.10 | 3.50+0.10 | 8.0£0.20 | 1.75+#0.10 | 3.5%¢0.05 | 4.0+0.10 | 4.0+0.05 | 2.0+0.05 1.5 0.85+0.10
IIRecommend Land Pattern
§§§§§§3 Unit: mm
S Type A B C c1 1 1 P P1
'I B TFAN 43| 2.85 3.10 0.45 - 0.80 - 0.80 -

XXX
]
%]
Soteseld

P&
%%

o
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Thick Film Array Chip Resistor—CN Series

Construction
® @
©)
—,
) I @
| 1
[ — —)
® ® ©
@ |Alumina Substrate @ |Edge Electrode (Ag) @ |Resistor Layer (RuO2/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) ®© |Secondary Overcoat (Epoxy)
BFeatures lPart Numbering
—Small size and light weight
—Reduction of assembly costs and ‘ CN- ‘ ‘ 42 ‘ ‘ F ‘ ‘ L ‘ |I|
matching with placement machines | | , | | |
— Reliability, high quality Product Dimensions | | Resistance Function Packaging Resistance
tabl f, hIR ref deri Type Tolerance Code Code
—Suitable for both IR reflow soldering CN- 42: 0402x4 || F: 1% L: 4P2R/8P4R 6: 7" Reel 10Kpcs —1K: 1KQ
and wave soldering (Convex) | | 43:0603x4 || J: 5% 7:7"Reel  5Kpcs —-3K3: 3.3KQ
CNA A: 10" Reel 10Kpcs ---10K: 10KQ
B: 10" Reel 20Kpcs “-* tofill up 6 spaces
B Applications (Concave) C: 13” Reel 40Kpcs
D: 13” Reel 20Kpcs
— Entertainment F: Bulk
— Computer & Related Products
—Communication Equipment

—Power Equipment
—Measuring Instrument

lDimensions

18

\ L N ‘
CN-42/CN-43 CNA42/43
Unit: mm
Number Weight
Type of L w H A B Cc Y (9)
Resistors (1000pcs)
CN-42 4 2.00£0.10 1.00+0.10 0.45+0.10 0.30£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 0.80+0.05 0.30+0.15 0.30+0.15 8.288
CNA42 4 2.00£0.10 1.00+0.10 0.40£0.10 0.30£0.10 0.50+0.05 0.20£0.10 0.25+0.10 3.003
CNA43 4 3.20+0.15 1.60+0.15 0.55+0.10 0.50+0.15 0.80+0.05 0.30+0.15 0.40+0.15 10.115

W Derating Curve

100

N

60 -

40

Power ratio(%)

20 -

e

AN

100 120 140 160 180

0 20 40 60

®©
o

Ambient Temperature(C)
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Standard Electrical Specifications

Iltem| Power Rating /| Operating |Max. Operating| Max. Overload Nur:fber Resistance Range TCR
Type Rated Current | Temp. Range Voltage Voltage Resistors (PPM/°C)
1% *5%
CN-42 1/16W 10Q-1MQ | 1Q-1MQ
-55 ~ +155°C 25V 50V 4 +200
Jumper 1A 0Q (<50mQ)
CN-43 1/10W 10Q - 1MQ | 1Q-1MQ
-55 ~ +155°C 50V 100V 4 +200
Jumper 1A 0Q (<50mQ)
CNA42 1/16W 10Q - 1MQ
-55 ~ +155°C 25V 50V 4 +200
Jumper 1A 0Q (<50mQ)
CNA43 1/16W 10Q - 1MQ
-55 ~ +155°C 50V 100V 4 +200
Jumper 1A 0Q (<50mQ)

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.

B 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 As Spec -55°C~+125°C, 25°C is the reference
Resistance (T.C.R.) pec. temperature
. RCWV*2.5 or Max. overload voltage for 5
Short Time Overload +(1.0%+0.05Q) |+(2.0%+0.05Q) | <50mQ
seconds
Insulation Resistance >10G Max. overload voltage for 1 minute
70+2°C, Max. working voltage for 1000 hrs with
Endurance +(2.0%+0.10Q) | +(3.0%+0.10Q) | <50mQ
1.5 hrs “ON” and 0.5 hrs “OFF”
40+2°C, 90~95% R.H. Max. working voltage for
Damp Heat with Load +(2.0%+0.10Q) | +(3.0%+0.10Q) |<50mQ ot X. working voltag
1000 hrs with 1.5 hrs “ON” and 0.5 hrs “OFF”
Dry Heat 1+(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 5 seconds with 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 RCWV (RMS) for 1 minute
Leachin Individual leaching area =5% 260£5°C for 30 q
| +5°
g Total leaching area = 10% or 25 seconds
Rapid Change of Temperature +(0.5%+0.05Q) |+(1.0%+0.05Q) | <50mQ -55°C to +155°C, 5 cycles

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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BPackaging
Reel Specifications & Packaging Quantity Unit: mm T
4—’—'«
Packaging | Tape Reel
Type Quantity |Width | Diameter i ®B ®C v
10K o u
CN-42 7inch |178.5t1.5] 60 13.0£0.2( 9.0£0.5 {12.5+0.5 }
Paper [20K llimin »B
CNA42
40K _ I
" 8mm | 10 inch 254+1.0 |100+0.5113.0+0.2| 9.5+0.5 | 13.5+£0.5
5
CN-43 Paper 10K
CNA43 13inch | 330£1.0 |100£0.5|13.0¢0.2| 9.5+0.5 | 13.5£0.5
20K w ||
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
] *
N N NN 4 JEST
-{:¢ \\V /«\PHA”\,U \,U W 4
F
W
&
| A
PETape Resistor Pi1 |P2| Po | Direction of unreeling
Unit: mm
Type A B w E F Py P4 P, ®D, T
CN-42 1.20+0.10 | 2.204+0.10 | 8.0+0.20 1.75+0.10 | 3.5+0.05 4.0+0.10 2.0+£0.05 2.0+£0.05 1.5’:%1 0.70+0.10
CN-43 1.95+0.10 | 3.50+0.10 | 8.0+0.20 | 1.75+0.10 | 3.5+0.05 4.0£0.10 4.0£0.05 2.0+0.05 1.5 0.85+0.10
CNA42 1.20£0.10 | 2.204+0.10 | 8.0+0.20 1.75+0.10 | 3.5+0.05 4.0£0.10 2.0£0.05 2.01£0.05 I.Sf?)'l 0.70+0.10
CNA43 1.95+0.10 | 3.504+0.10 | 8.0+0.20 1.75+0.10 | 3.5+0.05 4.0£0.10 4.0+0.05 2.0+£0.05 1.5’:%1 0.85+0.10
B Equivalent Circuit Diagram
CN-42 /43 CNA42 /43
IRecommend Land Pattern
5
{ 8
I
Unit: mm
Type A B C Cc1 | 1 P P1
CN-42 1.80 2.10 0.30 - 0.50 - 0.50 -
CN-43 2.85 3.10 0.45 - 0.80 - 0.80 -
CNA42 1.80 2.10 0.30 - 0.50 - 0.50 -
CNA43 2.85 3.10 0.45 -- 0.80 - 0.80 -
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Thick Film Flat Array Chip Resistor—CN-21 & CN-41

B Construction
c & ©
®
F q )
@
I ] ®
®
@ @
® |Alumina Substrate @ Edge Electrode (NiCr) @ |Resistor Layer (RuO,/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) ® |Secondary Overcoat (Epoxy)
lFeatures lPart Numbering
— Contribute to higher-density
mounting and reduction in size of L ON- | [ 41 | [ J L ] @
devices by remarkably PCB | | | |
— Contribute to the size reduction of Product Dimensions | | Resistance Function Packaging Resistance
small electronic equipment such as e 21: 0201x2 -.IJ—OIe;’l/nCe L 8P4§0/d46PZR 6: 7" R CIed(jOK 1K: 1KQ
; : X 1 5% : 1 7" Reel pcs ----1K:
Mobile phone, HDD 41 0201x4 F: Bulk —-3K3: 3.3KQ
—Reduced the mounting time by —--10K: 10KQ
decreasing the number of **tofill up 6 spaces
components
— Suitable for IR reflow soldering
Applications .
WApp W Derating Curve
— Pull-up/pull-down resistors for
digital circuits 100
—Used in interface circuits of LCD
displays, memory modules, etc. < o0
—Communication Equipments eg 60 !
— ]
g PN
540 , A\
5 T
3 : \
& 2 .
5 N
. . N
0 20 40 60 80 100 120 160
. . Ambient Temperature (C )
HlDimensions
Y
B
Lt
L ‘ ‘
Unit: mm
Number Weight
Type of L w H A B C Y (9)
Resistors (1000pcs)
CN-21 2 0.80+0.10 0.60+0.10 0.35+0.10 0.30+0.10 0.50+0.10 0.15+0.10 0.15+0.10 0.500
CN-41 4 1.40£0.10 0.60+0.10 0.35+0.10 0.20+0.10 0.40+0.1 0.10+0.07 0.15+0.05 0.833
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Standard Electrical Specifications

2>Viking

Item
Power Rating /| Operating o ':I;);n Max. Overload Nur:fber Resistance Range TCR
Rated Current | Temp. Range \,I)oltageg Voltage Resistors = (PPM/°C)
Type +5%
CN-21 1/32W 10Q - 1MQ
-55 ~ +125°C 12.5V 2 +200
Jumper 0.5A 0Q (<50mQ)
CN-41 1/32W 10Q - 1MQ
-55 ~ +125°C 12.5V 4 +200
Jumper 0.5A 0Q (<50mQ)

Operating Voltage=,/ (P*R) or Max. operating voltage Listed above, whichever is lower.

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

B Environmental Characteristics

Requirement

Item Test Method
5% | Jumper

;eer;ztegiiir?fgﬁi)dent of As Spec. -55°C~+125°C, 25°C is the reference temperature
Short Time Overload +(2.0%+0.1Q) <50mQ 2.5 times RCWV or Max. overload voltage for 5 seconds
Insulation Resistance =10G Max. overload voltage for 1 minute
Endurance +(3.0%+0.1Q) <100m0O 7001,:120;d|\335)(hr\/g0g;:r1§ voltage for 1000 hrs with 1.5 hrs
Damp Heat with Load +(3.0%+0.1Q) <50mQ @%ﬁ % hgrgj%r’,\j/,? aFi':b’. gﬂﬁé ‘)’(‘goljf,,”g voltage for 1000 hrs
Dry Heat +(3.0%+0.1Q) <100mQ at +125°C for 1000 hrs
Bending Strength +(1.0%+0.05Q) <50mQ Bending once for 5 seconds with 3mm
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat +(1.0%+0.05Q) <50mQ 260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

1.42 times RCWV (RMS) for 1 minute

Rapid Change of Temperature +(1.0%+0.05Q)

<50mQ

-55°C to +125°C, 5 cycles

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH

BEquivalent Circuit Diagram

CN-21

Tel: 886-3-5972931 Fax: 886-3-5973494

CN-41
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BPackaging

Reel Specifications & Packaging Quantity

4—’—J——
i 2B
w ||
Unit: mm
Type Packaging Quantity| Tape Width Reel Diameter DA ®B »C w T
CN-21 Paper 10K 8mm 7 inch 178.5¢1.5 60" 13.0£0.2 9.0£0.5 12.540.5
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
¢ Do
] 1 3 A
- PN NN 4 | EY
<l T AP TT N
A I F
I W
f A, |
:\ ! v
P:;;T—:rTape Resistor P1 |P3l. Po | 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 1.57%! 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

L

62

P

]

A
o
s

1 ;
B Y B R
poossss [N socess I e cests
P ‘ C
I 1 I I
A
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

Tel:886-3-5972931
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Metal Film Precision Resistor—CSR Series

Construction
® ®
® @ 06| ®
¢—D _:. o @ )
W
K L
@ |Insulation Coating @ |Electrode Cap
@ |Trimming Line ® |Resistor Layer
® |Ceramic Rod ® |Marking
Features BDimensions Unit: mm
,E.xcellent overall stability . - . oD K Weight (g) Packaging
—Tight tolerance down to +0.1% min. (1000pcs) 180mm (77)
— Extremely low TCR down to +10 PPM/°C
—High power rating up to 1 Watts CSR0204 | 3.50+0.20 | 1.40+0.15 0.5 18.7 3,000EA
CSR0207 | 5.90+0.20 | 2.20+0.20 0.5 80.9 2,000EA
B Applications
— Automotive
— Telecommunication
—Medical Equipment
—Measurement/Testing Equipment
lPart Numbering
[ CSR | \02|04\ \l|3\ \I,D\ \\lf\ 10|00
[
Product Dimensions Resistance Packaging TCR Power Resistance
Type (Lx®D) Tolerance Code (PPM/°C) Rating
0204: 3.5x1.4 B: +0.1% T: Taping Reel B: +10 T 1W 0100: 10Q
0207: 5.9x2.2 C: +0.25% B: Bulk N: 15 uU: 172w 1000: 100Q
D: +0.5% C: 25 V: 1/4W 2201: 2200Q
F:+1% D: +50 1001: 1KQ
J: 5% E: +100 1004: 1MQ
W Derating Curve
100
—~ 80 AN
2
:3/ 60 \\
S \
S 40
2 \
o
o 20
: AN

0 20 40 60 80 100 120 140 160 180

Ambient Temperature(C)
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Standard Electrical Specifications

Item| Power | Operating Max. Max. .
Rating Temp. Operating | Overload BRI RENED PI-'-I'-I\CIIIFSC
Type at70°C Range Voltage Voltage ( )
+0.1% $0.25% | *05% | #¥% |  *5%
100Q-20KQ 10Q-20KQ +10
100Q-100KQ 10Q-100KQ 15
1/4W 55 ~ R R - -

0204 +155550C 200V 400V 100Q-270KQ | 10Q-330KQ | 4.7Q-560KQ 4.7Q0-1MQ 25

100Q-270KQ| 1Q-330KQ 10-1MQ 1Q-10MQ 150

- 0.1Q0-10MQ +100

Jumper: 2A 0Q(<15mQ) -

100Q-20KQ 100Q-20KQ +10

100Q-100KQ 10Q-100KQ 15

1/2W 55 ~ 100Q-400KQ | 10Q-400KQ | 10Q-560KQ 10Q-1MQ 125

0207 +155°C 300V 500V
100Q-400KQ| 1Q-330KQ 10-1MQ 10-10MQ +50
- 0.1Q-10MQ +100
Jumper: 4A 0Q(<15mQ) -
B High Power Rating Electrical Specifications
ltem| Power [Operating Max. Max. Resistance Range TCR
Rating Temp. | Operating | Overload (PPM/°C)
Type at 70°C Range Voltage Voltage
£0.1% $025% | 0.5% 1% 5%
100Q-100KQ 10Q-100KQ +15
55 ~ 100Q-100KQ 4.7Q - 1MQ 25
0207 1w 350V 700V

+155°C 100Q-100KQ| 10Q - 1MQ ‘ 10 -1MQ 1Q-2.2MQ +50

- 0.1Q-0.91Q +100

I 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

+(0.15%+0.05Q)

RCWV*2.5 or Max. overload voltage for 5 seconds

Insulation Resistance

>10G

Max. overload voltage for 1 minute

Endurance

+(0.5%+0.05Q)

70£2°C, Max. working voltage for 1000 hrs with 1.5 hrs
“ON” and 0.5 hrs “OFF”

40+2°C, 90~95% R.H. Max. working voltage for 1000 hrs

Damp Heat with Load +(1%+0.05Q) with 1.5 hrs “ON” and 0.5 hrs “OFF”
Dry Heat 1+(1%+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

B Reference Standards: IEC 60115-1 ; JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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Carbon Film Resistor— CFS Series

2>Viking

Construction
® ®
)
®D 4 - - -
Kl
K L
@ |Insulation Coating @ |Electrode Cap
@ |Trimming Line ® |Resistor Layer
®|Ceramic Rod ® |Marking
lFeatures lIDimensions Unit: mm
— SMD style carbon resistor K Wight Packaging
—Free direction for mounting due to cylindrical Type L el min (@) ” ”
design " |(1000pcs) | 180mm/7” |330mm/13
—High solder ability due to specially plated CFS0204 | 3.50+0.20 | 1.40+0.15 | 0.5 19 3,000EA —
electrodes CFS0207 | 5.90+0.20 | 2.20+0.20 | 0.5 81 2,000EA
—Electrodes strength is higher than flat chip T T ) ’
resistors CFS0309 | 8.50£0.20 | 3.20+0.20 | 0.5 95 — 2,500EA
—Lower current noise than thick film flat chip
resistors
— Suitable for reflow, flow and iron soldering
WApplications MDerating Curve
— Automotive
— Telecommunication 100
—Medical Equipment 80 AN
—Consumer Product % \
2 60 N
S \
& 40
3 \
o
o 2 N
: AN
0 20 40 60 80 100 120 140 160 180
Ambient Temperature(C)
lPart Numbering
[ CFs | [ 0204 | ] 1000
| | | | | | |
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 U: 112w 1000: 100Q
V: 1/4W 2201: 2200Q
1001: 1KQ
1004: 1TMQ
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BStandard Electrical Specifications

Item Power Rating Operating Temp. Max. Operating Max. Overload Resistance Range
at 70°C Range Voltage Voltage
Type +2% *5%
0204 1/4W 250V 500V 1Q-1MQ
0207 12W -55 ~ +155°C 300V 600V 1Q-1MQ
0309 1w 350V 700V 1Q-1MQ

B High Power Rating Electrical Specifications

Item
Power Rating Operating Temp. Max. Operating Max. Overload Resistance Range
at 70°C Range Voltage Voltage
Type +2% 5%
0207 1w 350V 700V 1Q-1MQ
-55 ~ +155°C
0309 2w 350V 700V 1Q-1MQ

B Environmental Characteristics

ltem Requirement Test Method
Short Time Overload AR+1% RCWV*2.5 or Max. overload voltage for 5 seconds
Endurance AR3% 2?]1(;2(;05 rl]\llﬁléai((.)vl\:/'(3’r’king voltage for 1000 hrs with 1.5 hrs “ON”
Damp Heat with Load AR5% 411051ﬁ:§)g:\)rziz)oRsl-rl]rsMaoxF’;Norkmg voltage for 1000 hrs with
Dry Heat AR+2% at +155°C for 1000 hrs
Solderability 95% min. coverage 245+5°C for 3 seconds
Resistance to Soldering Heat AR£1% 260+5°C for 10 seconds
B Reference Standards: JIS-C 5201-1

B Storage Temperature: 25+3°C; Humidity < 80%RH
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High Precision Metal Film Leaded Resistor—MFD Series

Construction
@)
@ © @
| LT 9
1 T ‘ ®
— i 122222d | D
y ———»
L ] H I
@ |Ceramic Core (Alumina ceramic) ®|Lead Wire (Tinned annealed copper wire)
@ |Resistor Element (Nickel alloy) ® |Molding (Expose)
® |Terminal (Tinned iron cap) @ |Marking (Expose based ink)
@ |Connection
MFeatures HDimensions Unit: mm
— Very tight tolerance down to +0.02% Weight Packaging
—Extremely low TCR down to +5PPM/°C Type L D H d (9)
. " (1000pcs) | Ammo
—High precision
— Excellent stability MFDQ727 | 7.0+£0.3 2.7+0.4 2613 0.6£0.05 230 2,000
MFD1040 | 10.2+0.3 | 4.0+0.4 25+3 0.6+0.05 430 1,000
B Applications
—Precision Equipment .
—Measurement Equipment .Deratlng Curve
100
)
N
— 80 -
2 :
° 60 H
g flON
s 40 : \
g '
3 ' \
£ 2 :
' N
0 20 40 60 80 100 120 140 160
Ambient Temperature (°C )
lPart Numbering
| MFD | | 0727 | | B | [ A | | ¢ | L v | 1001
[ [ [ 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
C: £25 1001: 1KQ
1004: 1MQ
Tel: 886-3-5972931 Fax: 886-3-5973494 E-mail: sales@viking.com.tw http://www.viking.com.tw 67




Standard Electrical Specifications

Resistance
Item Power . Max. Max.
Rating el s Operating Overload Range P:hcllic
Type at 70°C Voltage elEee $0.02% | $0.05% | 0.1% ( )
10Q - 500KQ +5
0727 1/4W 250V 500V +10
10Q - 1MQ +15
+25
"985~ +125°C 10Q — 500KQ +5
1040 1/2W 300V 600V +10
10Q - 1MQ +15
25
Operating Voltage =/ (P*R)
B Environmental Characteristics
Item Requirement Test Method

Temperature Coefficient As Spec. Resistance value at room temperature and room
of Resistance (T.C.R.) temperature+60°C
Short Time Overload +(0.05%+0.05Q) RCWV*2.5 or Max. overload voltage for 5 seconds
Insulation Resistance > 1,000MQ Apply 500Vp¢ for 1 minute
70+2°C, Max. working voltage for 1000 hrs with 1.5 hrs “ON”
End 1(0.2%+0.05Q
narance (0.2% ) and 0.5 hrs “OFF"
) 40+2°C, 90~95% R.H. Max. working voltage for 1000 hrs with
Damp Heat with Load $(0.2%+0.05Q)

1.5 hrs “ON” and 0.5 hrs “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 RCWV for 10000 cycles with 1second “ON” and 25
seconds “OFF”

Temperature Cycle

+(0.05%+0.05Q)

-25°C(30min.)/+85°C (30min.), 5 cycles

Resistance to Solvent

No deterioration of coatings
and markings

Trichroethane for 3 min. with ultrasonic

B Reference Standards: MIL-STD-202, JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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Metal Film Leaded Precision Resistor—MFR Series

=

Construction

(GNE)

2 Viking

@

@ |Insulation Coating (Expose resin) ® |Resistor Layer (Nickel alloy)
@ |Trimming Line ® |Marking (Expose)
® |Ceramic Rod (Alumina ceramic) @ |Lead Wire (Tinned annealed copper wire)
@ |Electrode Cap (Tinned iron cap)
lFeatures HDimensions Unit: mm
—Excellent overall stability Weight
—Very tight tolerance down to £0.05% fURS & 2 o G ( Oé(gJZ)cs)
_ . o
Extremely low TCR down to +5 PPM/°C MFR0318 |3.3+0.7/02| 1.8#0.30 | 29420 | 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+2.0 0.55+0.03 150
MFR0932 9.0+0.5 3.2+0.50 26+2.0 0.65+0.03 350
B Applications MFR1145 | 11.5#1.0 | 4.5:0.50 35+2.0 | 0.78+0.03 770
—Automotive MFR1550 | 155+1.0 | 5.0+0.50 32+2.0 | 0.78+0.03 1040
— Telecommunication
—Medical Equipment
W Derating Curve
100
—~ 80 N
2 60
o
& 40
2
]
o 2 \
0 \
0 20 40 60 80 100 120 140 160 180
Ambient Temperature('C)
lPart Numbering
| MFR ] | 0318 | | B | LT ] I N ] \ | | 1001 ] [ MA |
[ [ [ [ [ [ [ [
Product Dimensions Resistance Packaging TCR Power Resistance Special
Type (LxD) Tolerance Code (PPM/°C) Rating
0318: 3.3x1.8 A: £0.05% A: Ammo S: 15 : Standard R100: 0.1Q : Standard
0623: 6.3x2.3 B: 0.1% B: Bulk B: +10 R: 3W 0010: 1Q MA: MA-type
0932: 9.0x3.2 C: £0.25% T: Taping Reel| | N: +15 S: 2W 1000: 100Q MB: MB-type
1145: 11.5x4.5 D: #0.5% C: 25 T 1W 2201: 2200Q MC: MC-type
1550: 15.5x5.0 F: +1% D: £50 u: 12w 1001: 1KQ FA: FA-type
E: £100 V: 1/4W 1004: 1MQ FB: FB-type
F: 3/5W FC: FC-type
G: 2/5W
W: 1/8W
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BStandard Electrical Specifications

Power - Max. Max. Resistance Range
152101 Rating Teonl:er;t::‘ge Operating | Overload Vel
Type at 70°C p- Rang Voltage Voltage | *0.05% | *0.1% | #0.25% | #0.5% 1% (PPM/°C)
10Q-1MQ 10Q-4.99MQ +15
0318 1/8W | -55~+155°C 200V 400V i 100-1MQ 100-10MQ fgg
- 10-1MQ | 1Q-10MQ [0.1Q-10MQ +100
5
10Q-1MQ 410
+15
10Q-1MQ 10Q10MQ
0623 1/4W -55 ~ +155°C 250V 500V +25
] | 10Q-1MQ 10Q-10MQ +50
- 10-1MQ | 1Q-10MQ 0.1Q-10MQ +100
5
10Q-1MQ 410
10Q-1MQ 10Q-10MQ 15
0932 1/2W -55 ~ +155°C 350V 700V - - +25
- | 100-1ma 10Q-10MQ +50
- |1Q-1MQ 10-10MQ [0.1Q-10MQ +100
10Q-1MQ 10Q-4.99MQ +15
1145 1w -55 ~ +155°C 450V 1000V 10Q-1MQ 10Q-10MQ fgg
- 10-1MQ| 1Q-10MQ |0.1Q-10MQ +100
10Q-1MQ 10Q-4.99MQ +15
1550 ow | -55~+155°C | 500V 1000V 100-1MQ 100-10MQ =
- 10-1MQ| 1Q-10MQ |0.1Q-10MQ +100
lHigh Power & Ultra High Power Rating Electrical Specifications
Power . Max. Max. Resistance Range
23] Rating TOpeera?tmg Operating | Overload 9 P;ncnﬁc
Type t70°c | 1emMP-Range | "y oge | Voltage ( )
a 9 98 | 20.05% | $0.1% | £0.25% | £0.5% 1%
10Q-1MQ 10Q-4.99MQ +15
1/4W 200V 400V 100-1MQ 10Q-10MQ fgg
- 10-1MQ | 1Q-10MQ | 0.1Q-10MQ | %100
0318 -55 ~ +155°C
10Q-1MQ 10Q-4.99MQ +15
2/5W 250V 500V 100-1MQ 10Q-10MQ fgg
- 10-1MQ | 1Q-10MQ | 0.1Q-10MQ |  +100
5
10Q-1MQ 410
100-1MQ 100-10MQ s
12W 300V 600V +25
- | 10Q-1MQ 10Q-10MQ +50
0623 55 ~ +155°C - |1Q-1MQ 10-10MQ | 0.1Q-10MQ |  +100
10Q-1MQ 10Q-4.99MQ +15
- 10Q-1MQ 10Q-10MQ 25
3/5W 350V 700V
10Q-1MQ 10Q-10MQ| 1Q-10MQ +50
- 10-1MQ | 10-10MQ | 0.1Q-10MQ |  +100
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lHigh Power & Ultra High Power Rating Electrical Specifications

Power . Max. Max. Resistance Range
= Rating T:rr?:r:::\ge Operating | Overload 9 (P;I\CII;R°C)
Type at 70°C -mang Voltage | Voltage | 1050, | +0.4% | 2025% | 205% | #1%
+5
10Q-1MQ oy
100-1MQ 100-10MQ i;g
0932 W -55 ~ +155°C 400V 800V
- 10Q-1MQ 10Q-10MQ +50
; 10-1MQ | 10-10MQ | 0.10-10MQ |  +100
10Q-1MQ 10Q-4.99MQ +15
1145 2w -55 ~ +155°C 500V 1000V i 10Q-1MQ 10Q-10MQ fgg
- [ 10-1ma | 10-10ma [ 0.10-10MQ | £100
100Q-1MQ 100-4.99MQ +15
1550 3w .55 ~ +155°C 500V 1000V ) 100-1MQ 10Q-10MQ fgg
- | 10-1ma | 10-10MQ | 0.10-10MQ | +100

B Environmental Characteristics

Item Requirement Test Method
Short Time Overload +0.25% RCWV*2.5 or Max. overload voltage for 5 seconds
Insulation Resistance >1000MQ Apply 100Vpc for 1 minute
Endurance +0.2% 70£2°C, Max. working voltage for 1000 hrs with 1.5 hrs “ON” and 0.5
hrs “OFF”
{e] i~ 0, 1 1
Damp Heat with Load +0.3% 40+2°C, 90~95% R.H. Max. working voltage for 1000 hrs with 1.5 hrs

“ON” and 0.5 hrs “OFF”

Solderability 90% min. Coverage 245+5°C for 3 seconds
Temperature Coefficient By Type Resistance value at room temperature and room temperature+100°C
Pulse Overload +0.75% 4 times RCWV for 10000 cycles with 1 second “ON” and 25 seconds

“OFF”

Resistance To Solvent

No deterioration of
coatings and markings

Trichroethane for 1 min. with ultrasonic

Terminal Strength

Tensile: = 2.5kg

Direct Load for 10 sec.
In the direction off the terminal leads

Shelf life

AR=+0.1%

12 months at room temperature
25+3°C, 80%RH Max.

B Reference Standards: MIL-STD-202, JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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Metal Oxide Film Leaded Resistor—MOF Series

Construction
®
/ |
___T_d D
| o< >|
[ L | H !
@ |Ceramic Rod @ |Non-flame Paint With Sol Vent-proof
@|Tinned Iron Caps ® |Color Code
® |Metal Outside ® |Lead Wire
[lFeatures lDimensions Unit: mm
—Excellent Long-Time stability W?is)lht
o . Type L D H d g
cvlg;h surge / overload ca(l)p?gllzyOMQ (1000pcs)
— i i t - 0. ~
de resistance range: 4. 132~ MOF0623 | 6.3:05 | 2.3%0.3 28420 | 0.55£0.03 156
— Controlled temperature coefficient
—Resistance standard tolerance: +5% (consult MOF0932 9.0£0.5 3.2+0.5 26+2.0 0.65+0.03 355
0, 0,
factory for £2% £1%) 5 _ MOF1145 | 11.5:1.0 | 4.5:05 | 35:2.0 | 0.78:0.03 | 760
—Electrical and mechanical stability and high
reliability MOF 1550 15.5+¢1.0 5.0+0.5 32+2.0 0.7840.03 1040
B Applications
~Automotive EDerating Curve
— Telecommunication
—Medical Equipment
100 r
S 80 |
[
5 1 N
g 60 \\
g NG
=3 40 H
s |
T 20 T A
] L]
O ]
0 25 50 75 100 125 150 175 200 225 250
Ambient Temperature (C)
lPart Numbering
| MOF | | 0623 ] | F ] I A ] [ F ] [ 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 F: £200 : Standard R500: 0.5Q : 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 MB: MB-type
1550: 15.5x5.0 T 1W 2201: 2200Q MC: MC-type
U: 12W 1001: 1KQ FA: FA-type
1004: 1MQ FB: FB-type
FC: FC-type
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BStandard Electrical Specifications

ltem| Power Max Max Dielectric
. . . . TCR
Rating RESES Working Overload |Withstanding FEEEANER REED e .
at70°c | 1éMP-Range | voitage Voltage Voltage (PPM/°C)
Type 1% 2% 5%
0623 1/4W 200V 350V 350V 0.1Q-10MQ 0.10-22MQ
0932 12W 250V 400V 350V 0.1Q - 1MQ 0.1Q - 10MQ
-55 ~ +155°C +200
1145 1w 500V 600V 500V 0.1Q - 1MQ 0.1Q - 10MQ
1550 2w 550V 600V 500V 0.1Q - 1MQ 0.1Q - 10MQ
lHigh Power Rating Electrical Specifications
ltem| Power Max Max Dielectric
. . . . TCR
Rating et Working Overload |Withstanding HERBETED S .
at70°c | 1emP- Range |  voltage Voltage Voltage (PPM/°C)
Type 1% *2% 5%
0623 12W 250V 400V 350V 0.1Q - 10MQ
0932 1w 300V 500V 400V 0.1Q - 1MQ 0.1Q-10MQ
-55 ~ +155°C +200
1145 2w 500V 600V 500V 0.1Q - 1MQ 0.1Q-10MQ
1550 3w 750V 700V 600V 0.1Q - 1MQ 0.1Q-10MQ
B Resistor body color: Standard Power Rating: Grey  High Power Rating: Pink
B Environmental Characteristics
ltem Requirement Test Method

Short Time Overload +(0.25%+0.05Q)

RCWV*2.5 or Max. overload voltage for 5 seconds

Insulation Resistance >1000MQ

Apply 100Vpc for 1 minute

70£2°C, Max. working voltage for 1000 hrs with 1.5 hrs “ON”
and 0.5 hrs “OFF”

Endurance +(1.5%+0.05Q)

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

Damp Heat with Load

+(1.5%+0.05Q)

1.5 hrs “ON” and 0.5 hrs “OFF”

Solderability 90% min. Coverage 245+5°C for 3 seconds

Dielectric Withstanding Voltage By Type Apply Max. Overload Voltage for 1 minute

Temperature Coefficient By Type Resistance value at room temperature and room
temperature+100°C

Pulse Overload +(1%+0.05Q) 4 times RCWV for 10000 cycles with 1second “ON” and 25

seconds “OFF”

No deterioration of coatings and

Resistance To Solvent -
markings

Trichroethane for 1 min. with ultrasonic

Direct Load for 10 seconds
In the direction off the terminal leads

Terminal Strength Tensile: =2.5kg

B Reference Standards: JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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Carbon Film Leaded Resistor—CFR Series

Construction
, ® o o © OO0
= | ¢ I
r=2d |D
*» /
| | | T+
B [ T > H >|
- /
@ |Ceramic Rod @ [Non-flame Paint With Sol Vent-proof
@|Tinned Iron Caps ® |Color Code
®|Carbon Film ® |Lead Wire
[lFeatures lIDimensions Unit: mm
—The most economic industrial investment W?is)lht
- 159 (avai 0 Type L D H d g
Etan(ljlard Itolerance. is;ol (available +2%) (1000pcs)
— t t tabilit
xceflent fong term stabiity CFR0318 |3.3+0.4/-0.2| 1.80.3 29420 | 0.41~048 92
—Termination: Standard solder-plated copper lead
CFR0623 6.3+0.5 2.3+0.3 28+2.0 0.43~0.58 155
.Applications CFR0932 9.0£0.5 3.240.5 26+2.0 0.58~0.68 352
— Automotive CFR1145 11.5£1.0 4.5+0.5 35+2.0 0.68~0.81 775
— Telecommunication CFR1550 | 155810 | 5005 32420 | 0.75~0.81 1042
—Medical Equipment
W Derating Curve
100
—~ 80 N
S
é 60 \\
S \
& 40
2 \
o
o 2 N
0 \ ‘
0 20 40 60 80 100 120 140 160 180
Ambient Temperature(C)
lPart Numbering
| CFR | | 0318 | L J ] LT L - ] L w ] | 1001 | [ MA ]
Product Dimensions Resistance Packaging TCR Power Resistance Special
Type (LxD) Tolerance Code (PPM/°C) Rating
0318: 3.3x1.8 G: 2% A: Ammo -:No : Standard R500: 0.5Q : Standard
0623: 6.3x2.3 J: 5% B: Bulk specified | | R: 3W 0010: 1Q MA: MA-type
0932: 9.0x3.2 T: Taping Reel S: 2W 1000: 100Q MB: MB-type
1145: 11.5x4.5 T 1W 2201: 2200Q MC: MC-type
1550: 15.5x5.0 U: 12W 1001: 1KQ FA: FA-type
V: 1/4W 1004: 1MQ FB: FB-type
W: 1/8W FC: FC-type
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Standard Electrical Specifications
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Item| Power Rating Operating W:\:i)i(;]g OVI::"I):;a d Wli::\eslf:r::;g Resistance Range
Type at70°C Temp. Range Voltage Voltage Voltage o) o
0318 1/8W 150V 300V 300V — 0.1Q - 22MQ
0623 1/4W 250V 500V 500V 1Q - 10MQ
0932 12W -55 ~ +155°C 350V 700V 700V 1Q - 10MQ
1145 1w 450V 1000V 1000V — 0.1Q - 10MQ
1550 2W 500V 1000V 1000V 1Q - 10MQ
HHigh Power Rating Electrical Specifications
Item| Power Rating Operating Wgn:()i(;‘g Ovl\fz:l); ad wgﬂfac.:gi‘;g Resistance Range
Type at70°C Temp. Range Voltage Voltage Voltage +2% +5%
0318 1/4W 200V 400V 400V — 1Q - 10MQ
0623 12W 300V 500V 500V — 0.1Q - 22MQ
0932 1w -55 ~ +155°C 400V 800V 800V 1Q - 10MQ
1145 2W 500V 1000V 1000V — 0.1Q - 10MQ
1550 3w 500V 1000V 1000V 1Q-10MQ

B Resistor body color:

Standard power rating: Light Brown

High power rating 0318 size: Light Brown is available only

Please specify which color is acceptable else the light brown is a top priority.

I Environmental Characteristics

other sizes: Light Brown or Pink are available.

Item

Requirement

Test Method

Short Time Overload

+(0.75%+0.05Q)

RCWV*2.5 or Max. overload voltage for 5 seconds

Insulation Resistance >1000MQ Apply 100Vp for 1 minute
Endurance +(3%+0.05Q) 70£2°C, Max. working voltage for 1000 hrs with 1.5 hrs
“ON” and 0.5 hrs “OFF”
. =100KQ+3% 40+2°C, 90~95% R.H. Max. working voltage for 1000 hrs
Damp Heat with Load = 100KQ+5%

with 1.5 hrs “ON” and 0.5 hrs “OFF”

Solderability

90% min. coverage

245+5°C for 3 seconds

Dielectric Withstanding Voltage

By Type

Apply Max. overload voltage for 1 minute

Temperature Coefficient

< 100KQ +350ppm~-500ppm
100KQ~1MQ -0ppm~-700ppm
> 1 MQ -Oppm~-1500ppm

Resistance value at room temperature and room
temperature+100°C

Pulse Overload

+(1%+0.05Q)

4 times RCWV for 10000 cycles with 1 second “ON” and
25 seconds “OFF”

Resistance To Solvent

markings

No deterioration of coatings and

Trichroethane for 1 min. with ultrasonic

Terminal Strength

Tensile: =2.5 kg

Direct Load for 10 seconds
In the direction off the terminal leads

B Reference Standards: MIL-STD-202, JIS-C 5201-1
B Storage Temperature: 25+3°C; Humidity < 80%RH
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B Taping/Packing Specifications (For MFR / MOF / CFR)

76

1.Standard Type (Reel & Ammo)

Packing Methods Reel Packing
22730' (18x)
\ { [ =
II d_"\-\.i-
s
7T o
s F Y / I|I
/ W
— iS / x 4
* -t -
\ N _[hs 151 305
\_
S @ H.225
< | > e
B1 | B2 3 3 r
A
[ |
e A I (1) Resistor (4) Flange
0.5 max. 6+0.5 mm (2) Bandolier (5) Cylinder
(3) Paper
Unit: mm
Type Packing Methods Reel Packing
A B1-B2 S Across Flange (A) MFR Qty CFR Qty MOF Qty
0318 52+1/-0 1.2 5 72 5,000 5,000 -
0623 52+1/-0 1.2 5 72 5,000 5,000 5,000
0932 52+1/-0 1.2 5 72 2,500 2,500 2,500
1145 52+1/-0 1.5 5 95 2,000 2,000 2,000
1550 52+1/-0 1.5 10 95 1,000 1,000 1,000
Ammo Packing
» C il
X
P
L iy Ty
[} —SE
I A EHHI\
.
™.
A.
LY
Unit: mm
Type Packing Methods Ammo Packing
A B1-B2 S A B (] MFR Qty CFR Qty MOF Qty
0318 26+1/-0 1.0 5 80 75 264 5,000 5,000 -
0623 26+1/-0 1.0 5 80 105 264 5,000 5,000 5,000
0932 52+1/-0 1.2 5 80 46 264 1,000 1,000 1,000
1145 73+1/-0 1.5 5 103 82 265 1,000 1,000 1,000
1550 73+1/-0 1.5 10 103 96 265 1,000 1,000 1,000
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2. Special Type (Bulk)

2> Viking

0~3.0mm
MA Type
;»JDI< V»JI-DI< V-
i gy E
tt i
L L y
1 ¥ \
h
l—»"*d ]i_-»" -d
TP T TP
FA Type
Unit: mm
Product
Type Type P H /H1/h H2/G t D L d E
0318 MA 5.00+1 5.00%1 - - 1.8£0.3 3.30+0.4 0.45+0.03 -
MA 10.0¢1 10.01 - - 2.310.3 6.30£0.5 0.55+0.03 -
0623 FA 10.0¢1 28.0+2 2.00£0.5 - 2.3+0.3 6.30£0.5 0.55+0.03 2.00+0.5
FB 10.01 8.00%1 2.00+0.5 - 2.3+0.3 6.30+0.5 0.55+0.03 2.00+0.5
MA 12.5¢1 10.01 - - 3.2+0.5 9.00+0.5 0.65+0.03 -
0932
FC 6.00x1 10.0¢1 - - 3.220.5 9.00£0.5 0.65+0.03 -
MA 15.0¢1 12.5¢1 - - 4.5+0.5 11.5£1.0 0.78+0.03 -
MB 15.0¢1 6.00+1 5.00+1.0 1.4+£0.2 4.5+0.5 11.5¢1.0 0.78+0.03 -
1145
MC 15.0¢1 6.00%1 5.00+1.0 - 4.5+0.5 11.5£1.0 0.78+0.03 -
FC 6.00£1 10.01 - - 4.5+0.5 11.5£1.0 0.78+0.03 -
MA 20.0¢1 15.041 - - 5.0£0.5 15.5£1.0 0.78+0.03 -
MB 20.0x1 10.01 5.00+1.0 1.4+0.2 5.0+0.5 15.5¢1.0 0.78+0.03 -
1550
MC 20.0x1 10.01 5.00+1.0 - 5.0+0.5 15.5£1.0 0.78+0.03 -
FC 6.00x1 10.0¢1 - - 5.0£0.5 15.5¢1.0 0.78+0.03 -
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Automotive Grade Chip Resistor—CR..A Series

Construction

@066

— |
T |
— N
|«»| 000 ©
D2
@ |Alumina Substrate Edge Electrode (NiCr) @ |[Resistor Layer (RuO2/Ag)
@ |Bottom Electrode (Ag) Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) External Electrode (Sn) @© |Secondary Overcoat (Epoxy)
lFeatures lIDimensions Unit: mm
—AEC-Q200 Compliance Size Weight
—Highly reliable multilayer electrode construction Type (Inch) L w T D1 D2 (9)
) . . (1000pcs)
— Compatible with all soldering process
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
.Applications CR-03| 0603 | 1.60+0.10| 0.80+0.10 | 0.45+0.10 [ 0.30+£0.20 [ 0.30£0.20 | 2.042
— Automotive Industry 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
— Telecommunication Equipments 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
—Radio and Tape Recorders, TV Tuners CR-10| 1210 |3.10£0.10 | 2.600.15 | 0.55+0.10 | 0.5040.25 | 0.50£0.20 | 15.959
—Video Cameras, Watches, Pocket Calculators
CR-0A| 2010 [5.0040.10 | 2.504+0.15]0.55+0.10 | 0.60+0.25 | 0.50+£0.20 | 24.241
— Computers, Instruments
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
[Cor ] 03]
| |
Product Type Dimensions Resistance Function Packaging Resistance
Tolerance Code Code
02: 0402 B: +0.1% A: Automotive Grade 4: 7" Reel 4Kpcs ---1R2:1.2Q
03: 0603 C: £0.25% 6: 7" Reel 10Kpcs ---3K3: 3.3KQ
05: 0805 D: +0.5% 7:7" Reel 5Kpcs ---10K: 10KQ
06: 1206 F:+1% - - 100K: 100KQ
10: 1210 J: £5% “-“to fill up 6 spaces
0A: 2010
12: 2512

W Derating Curve

100

80 -

60

N\

40

Power ratio(%)

20 +

AN
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Standard Electrical Specifications
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Item

Power Rating

Max.

Max.

at 70°C Operating . Resistance Range TCR
Tvpe Jumper Temp. Range 0\;,);::“:9 (c:::;oaed (PPM/°C)
il Rated Current - 9 | 204% [20.25%] 20.5% [ 1% | 5%
- 1Q0-9.76Q +200
} 10Q - 1MQ +100
CR-02 (0402) 1/16W 1.02MQ - 10MQ +200
-55 ~ +155°C 50V 100V
} 10.2MQ - 20MQ +200
20.5MQ - 100MQ +400
Jumper 1A 0Q (<50mQ) -
- 1Q-9.76Q +200
10Q - 1MQ +100
CR-03 (0603) 1/10W i _
55 ~ +155°C 75V 150V 1.02MQ - 10MQ +200
) 10.2MQ - 20MQ +200
20.5MQ - 100MQ +400
Jumper 1A 0Q (<50mQ) -
- | 10-9760 +200
CR-05 (0805) 1/8W 150V 300V 10Q - 1MQ +100
- 1.02MQ - 10MQ +200
-55 ~ +155°C
10.2MQ - 20MQ +200
CR-06 (1206) 1aw 200V 400V . 20.5MQ - 100MQ|  +400
Jumper 2A 0Q (<50mQ) -
- 1Q-9.76Q +200
10Q - 1MQ +100
CR-10 (1210 1/3W - -
(1210) 55~ +155°C | 200V 400V 1.02MQ - 10MQ +200
} 10.2MQ - 20MQ +200
20.5MQ - 39MQ +400
Jumper 2.5A 0Q (<50mQ) -
- 1Q-9.76Q +200
10Q - 1MQ +100
CR-0A (2010) 3/4W . i
55~ +155°C | 200V 400V 1.02MQ - 10MQ +200
) 10.2MQ - 20MQ +200
20.5MQ - 100MQ +400
Jumper 3.5A 0Q (<50mQ) -
- 1Q0-9.76Q +200
10Q - 1MQ +100
CR-12 (2512) w - 1.02MQ - 10MQ +200
-55 ~ +155°C 250V 500V
) 10.2MQ - 20MQ +200
20.5MQ - 100MQ +400
Jumper 4A 0Q (<50mQ) B

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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I Environmental Characteristics

Requirement

Item Test Method
$1% and Below | +5% [ Jumper
Temperature Coefficient of
‘p As Spec. -55°C~+125°C, 25°C is the reference temperature
Resistance (T.C.R.)
) RCWV*2.5 or Max. overload voltage for 5 seconds, 2
Short Time Overload 1(1.0%+0.05Q) |£(2.0%+0.05Q) [<50mQ seconds for high power series
Insulation Resistance >10G Max. overload voltage for 1 minute
70£2°C, Max. working voltage for 1000 hrs with 1.5 hrs
Endurance 1(2.0%+0.10Q) |[£(3.0%+0.10Q) [<100mQ “ON" and 0.5 hrs “OFF”
Biased Humidity 1(2.0%+0.10Q) |[£(3.0%+0.10Q) [<100mQ 1000 hrs 85°C/85%RH 10% of operating power.
High Temperature Exposure | £(1.0%+0.05Q) |£(1.5%+0.10Q) [<50mQ at +155°C for 1000 hrs
. Bending once for 5 seconds
Bending Strength 1(1.0%+0.05Q) |£(1.0%+0.05Q) [<50mQ 2010, 2512 sizes: 2mm  Other sizes: 3mm
-55C/+155°C. Note: Number of cycles required-300,
Thermal Shock 1(0.5%+0.05Q) [£(1.0%+0.05Q) | <50mQ Maximum transfer time-20 seconds, Dwell
time-15minutes. Air-Air.
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 RCWV (RMS) for 1 minute
Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area = 10%
Temperature Cycling 1(0.5%+0.05Q) | £(1.5%+0.05Q) | <50mQ -55°C to +125°C, 1000 cycles
Moisture Resistance +(2.0%+0.05Q) | £(3.0%+0.05Q) | <50mQ 24 hrs/cycle
) Wave Form: Tolerance for half sine shock pulse.
Mechanical Shock 1(0.25%+0.05Q)| £(1.0%+0.05Q) [ <50mQ Peak value is 100g's. Normal duration (D) is 6.
o 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
ESD +(1%+0.05Q) Human body, 2KV
Temperature sensing at 500°C, voltage power subjected
Flame Retardance Not flame to 32VDC current clamped up to 500ADC and

decreased in 1.0VDC/hour.

Resistance to solvents

Marking Unsmeared

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

Terminal strength

No broken

Force of 1.8kg for 60 seconds.

B Reference Standards: IEC 60115-1, 60068-2-58; JIS-C 5201-1, 6429; AEC-Q200; MIL-STD-202
B Storage Temperature: 25+3°C; Humidity < 80%RH
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BPackaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel 1
QYES Quantity Width |Diameter it L ®C = v
CR-02 10K
CR-03 / ] ]
- 8mm | 7inch [178.5+1.5| 60" |13.0+0.2| 9.0+0.5 |12.5+0.5 2B
CR-05 Paper 5K {
CR-06 M
CR-10
CR-0A ) 110
CR-12 Embossed| 4K | 12mm [ 7inch |178.5+£1.5| 60 13.0+£0.5(13.0£0.5|15.5+0.5 wo ||
- T
Paper Tape Specifications
Bottom Tape Top Tape
¢ Dq
*
=/ S A A 4 | EY T
.q»( N AN N =
I
1 W
= |
| A
P:;)T:Tape Resistor P, |P Po | Direction of unreeling
Unit: mm
Type A B W E F Po P4 P, DD, T
CR-02 | 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
CR-03 | 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
CR-05 | 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
CR-06 | 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
CR-10 | 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
H i ¥ 3
N e N S h A b la ~+ | E Y
v W APy P N
'\é\ {‘» F lw
) e Bl e * . . 3
¥
\ B
I
T ¢ D11.5+0.25.-0
Resistor P, P, Pq Direction of unreeling
Embossed Tape "
Unit: mm
Type A B W E F Py P4 P, ®D, T
CR-0A | 2.8+0.10 5.5+£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
CR-12 | 3.5%#0.10 6.7£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
lRecommend Land Pattern Unit: mm
Type A B C
----- % CR-02 0.50 0.45 0.60
c CR-03 0.90 0.60 0.90
/ CR-05 120 0.70 130
// """ CR-06 2.00 0.90 1.60
CR-10 2.00 0.90 2.80
CR-0A 3.80 0.90 2.80
B A CR-12 3.80 1.60 3.50
<Pt
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Automotive Grade Anti-Sulfurated Chip Resistor—AS..A Series

Construction

®
@
®
®
® |Alumina Substrate @ |Edge Electrode (NiCr) @ |[Resistor Layer (RuOy/Ag)
@ |Bottom Electrode (Ag) ® |Barrier Layer (Ni) Primary Overcoat (Glass)
® |Top Electrode (Ag-Pd) ® |External Electrode (Sn) © |Secondary Overcoat (Epoxy)
lFeatures lIDimensions Unit: mm
—Special construction to prevent sulfuration size Weight
in a sulfur containing environment Type (Inch) L w T D1 D2 10&8)
— AEC-Q200 Compliance fl000RES)
AS02 | 0402 (1.00+0.05 | 0.50+0.05|0.35+0.05|0.20+0.10 [ 0.20+0.10 0.620
.Applications ASO03 | 0603 |[1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+£0.20 | 0.30+0.20 2.042
— Automotive ASO05 | 0805 |2.00£0.10 [ 1.25+0.10 [ 0.50+0.10 | 0.35+0.20 | 0.40+0.20 4.368
—High-end Computer AS06 | 1206 |3.10£0.10 [ 1.55+0.10 [ 0.55+0.10 | 0.50+0.25 | 0.50+0.20 8.947
— Industrial Equipment AS10 | 1210 |3.10£0.10 | 2.60£0.15 | 0.55+0.10 | 0.50£0.25 | 0.50£0.20 | 15.959
— Automatic Equipment Controller
. ) ASOA | 2010 |5.00+0.10 | 2.50+0.15 | 0.55+0.10 | 0.60+0.25 [ 0.50+£0.20 | 24.241
—Medical Equipment
— High-end Multimedia Electronics AS12 | 2512 |6.35+0.10 | 3.10+0.15 [ 0.55+0.10 | 0.60+0.25 | 0.50+0.20 | 39.448

— Outdoor Electronic Applications

lPart Numbering

| 0|3 | | IF | | T | | IE | | 10|02 | | /|* |
Product Dimensions Resistance Packaging TCR Resistance Making
R Tolerance Code (PPM/C)
02: 0402 D: £0.5% B: Bulk E: £100 1000: 100Q : Standard
03: 0603 F: +1% T: Taping Reel F: 200 1002: 10KQ A: Auto Grade
05: 0805 J: 5% 2201: 2.2KQ
06: 1206 1003: 100KQ
10: 1210
0A: 2010
12: 2512

W Derating Curve

100

80
60 \
40

20 -

Power ratio(%)

0 20 40 60 80 100 120 140 160 180

Ambient Temperature(C)
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B Electrical Specifications

2>Viking

e Power Rating | Operating Temp. | Max. Operating | Max. Overload Resistance Range TCR
Tvpe at 70°C Range Voltage Voltage 105% | $1% | 5% (PPM/°C)
1Q-9.76Q +200
- +

AS02 (0402) 116w 50V 100V 1 0120,\?0 1’1\/'0% o) ;;88
Jumper: 1A 00Q(<50mQ) -

1Q-9.76Q +200

1/10W 10Q - 1MQ +100

AS03 (0603) 50V 100V 1.02MQ - 10MQ £200
Jumper: 1A 0Q(<50mQ) -

1Q-9.76Q +200

1/8W 150V 300V 10Q - 1MQ +100

AS05 (0805) 1.02MQ - 10MQ +200
Jumper: 2A 00Q(<50mQ) -

1Q-9.76Q +200

1/4W -55 ~+155°C 200V 400V 10Q - 1MQ +100

AS06 (1206) 1,02MQ - 10MQ £200
Jumper: 2A 00Q(<50mQ) -

1Q-9.76Q +200

1/3W 200V 400V 10Q - 1MQ +100

AS10 (1210) 1.02MQ - 10MQ £200
Jumper: 2.5A 0Q(<50mQ) -

1Q-9.76Q +200

3/4W 200V 400V 10Q - 1MQ +100

AS0A (2010) 1.02MQ - 10MQ +200
Jumper: 3.5A 00Q(<50mQ) -

1Q-9.76Q +200

1w 250V 500V 10Q - 1MQ +100

AS12 (2512) 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.

I Environmental Characteristics

Requirement

Item Test Method
1% and Below 5% Jumper

'IgeergizgigJer?T.Cg?i)cient of As Spec. -55°C~+125°C, 25°C is the reference temperature
Short Time Overload +(1.0%+0.05Q) | +(2.0%+0.05Q) | <50mQ 2.5 times RCWV or Max. overload voltage for 5 seconds
Insulation Resistance =10G Max. overload voltage for 1 minute
Endurance £(2.0%+0.100) | £(3.0%+0.10Q) | <100mQ 7012°C, Max. working voltage for 1000 hrs with 1.5 hrs
Biased Humidity +(2.0%+0.10Q) | +(3.0%+0.10Q) | <100mQ 1000 hrs 85°C/85%RH 10% of operating power.
High Temperature Exposure | +(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 5 seconds

2010, 2512 sizes: 2 mm

Other sizes: 3mm
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I Environmental Characteristics

Requirement

Item Test Method
1% and Below 5% Jumper
-55C/+155°C. Note: Number of cycles required-300,
Thermal Shock 1(0.5%+0.05Q) | £(1.0%+0.05Q) | <60mQ Maximum transfer time-20 seconds, Dwell
time-15minutes. Air-Air.
Solderability 95% min. coverage 245+5°C for 3 seconds
E::'fta”"e to Soldering +(0.5%+0.05Q) | +(1.0%+0.05Q) | <50mQ 260+5°C for 10 seconds
Voltage Proof No breakdown or flashover 1.42 times RCWV (RMS) for 1 minute
Individual leaching area =5%
Leaching . 260+5°C for 30 seconds
Total leaching area <10%
Temperature Cycling 1(0.5%+0.05Q) | +(1.5%+0.05Q) | <50mQ -565°C to +125°C, 1000 cycles
Moisture Resistance 1(2.0%+0.05Q) | £(3.0%+0.05Q) | <50mQ 24 hrs/cycle
. Wave Form: Tolerance for half sine shock pulse.
Mechanical Shock 1(0.25%+0.05Q)| £(1.0%+0.05Q) | <50mQ Peak value is 100g's. Normal duration (D) is 6.
L 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
ESD +(1%+0.05Q) Human body, 2KV
Temperature sensing at 500°C, voltage power subjected
Flame Retardance Not flame to 32VDC current clamped up to 500ADC and
decreased in 1.0VDC/hour.
Resist ¢ vent Marking U d Add Aqueous wash chemical - OKEM Clean or
esistance (o solvents arking Unsmeare equivalent. Do not use banned solvents.
Terminal strength No broken Force of 1.8kg for 60 seconds.
Sulfur Test AR:0.5% <50mQ 3~5ppm H2S, 50+2°C, 91~93% R.H., no power rating

for 1000 hrs

B Reference Standards: IEC60115-1, 60068-2-58; JIS-C 5201-1; ASTM-B-809; AEC-Q200
AEC-Q200; JIS-C-6429; MIL-STD-202; JESD22

B Storage Temperature: 25+3°C; Humidity < 80%RH
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BPackaging
Reel Specifications & Packaging Quantity Unit: mm
Packaging Tape Reel
U720 Quantity Width | Diameter e e ®C . B T
AS02 10K B
P 78
aper . 110 =
ASO3 8mm 7inch [178.5t1.5| 60 13.0+£0.2 | 9.0£0.5 [12.5+0.5 i
AS05
AS06 oK
AS10
W ||
ASOA . +1/-0 a
AS12 Embossed | 4K | 12mm 7inch [178.5t1.5| 60 13.0+£0.5]13.0£0.5 [ 15.5+0.5
Paper Tape Specifications
Bottom Tape Top Tape
¢ Do
»
—H/ S o AN A o )
.q¢ N SN N P )
A
. - VW
[ vl |
—1 ! v
P:;'i% Resistor Py &2 . Po | Direction of unreeling
Unit: mm
Type A B W E F Po P4 P, ®D, T
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
AS05 | 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 ¢ Ds
¥ Y
( i NN N A A oy E
v N A BN ~Y N P 1
S = e
] | . * . . v
L] A
=y ,
T \ ¢ D11.5+0.25.0
Resistor P4 P. Pq Direction of unreeling .
Embossed Tape "
Unit: mm
Type A B W E F Py P4 P, ®D, T
ASOA 2.8+0.10 5.5+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
AS12 3.5+£0.10 6.7+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
______ % Type A B (o]
AS02 0.50 0.45 0.60
C AS03 0.90 0.60 0.90
/ AS05 1.20 0.70 1.30
% AS06 2.00 0.90 1.60
AS10 2.00 0.90 2.80
ASOA 3.80 0.90 2.80
B A AS12 3.80 1.60 3.50
4P —>
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TO-220 Power Resistor—TR20

Construction
yy
r—y
14
@ |Alumina Substrate ®|Lead
@ |Resistor Layer @ |Molding
lFeatures HlDimensions Unit: mm
—20 Watts at 25°C case temperature heat sink mounted Tvoe Weight (g)
—TO-220 style power package yp (1000pcs)
fMolde.d casg for protection and easy to mount TR20 1290
—Electrically isolated case
—Non-Inductive design
B Applications 58
S ©
—High Speed Switching Power Supplies 0.40~0.42" &7 0.115~0.135"
—Snubber Circuits (o, 15~10.67mm) p § (29273 44mm)
—Load Resistor for Pulse Generators - - =
—Voltage Regulation
—VHF Amplifiers
BElectrical Characteristics Specifications 0.045~0.055" I .
(1.14~1.40mm) | 0.016~0.024
T (0.40~0.60mm)
L0 Resistance Range TCR H J
(PPM/°C) 0.19~0.21" U )
Type +0.5% 1% 5% | *10% @82~534mm) | || . F 0.06~0.08
N — & e (1.52~2.04mm)
- - - o S| - E
0.050-10 Specified 0.026~0.034" 27 a5
(0.66~0.86mm) S3H T2
- >1Q-3Q +300 ol ez
S+
TR20 +100 -
- >30-10Q 200
+50
>10Q -10KQ +100
+200
® Operating Voltage: 350V max.
® Dielectric Strength: 1800VAC
® Insulation Resistance: 10GQ min.
® Working Temperature Range: -65°C to +150°C
® Resistance Value <1Q is available
lDerating Curve lPart Numbering
. o L [z ] [y ][ e8] [b] [0,
N | | l | l l
80 16 g Product Power Resistance Packaging TCR Resistance
:g' &0 12 %—, Type Tolerance Code (PPM/°C)
E o 20: 20 Watts D: £0.5% B: Bulk D: 50 R100: 0.1Q
5 40 8% F: 1% E: +100 0100: 100
ng_ 20 4 g J: 5% F: 200 4700: 470Q
K: £10% G: £300 1001: 1000Q
0 0 o5 &0 75 100 125 150 1?50 - : No Specified 1002: 10000Q
Case Temperature
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I Environmental Characteristics
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Test Item Requirement Test Method
;ngizgﬁg%%ﬁi)dem of As Spec. Referenced to 25°C, AR taken at +105°C
Load Life AR+1.0% 2,000 hours at rated power
Damp Heat with Load AR+0.5% ﬁ?;ﬁg(')\l 2?1;9(??h|§sHOIE?X working voltage for 1000 hrs with 1.5
Solderability 90% min. coverage 245+5°C for 3 seconds
Thermal Shock AR+0.3% -65°C~150°C, 100 cycles
Terminal Strength AR+0.2% (Pull Test) 2.4N
Vibration, High Frequency AR+0.2% 20g peak

B | ead Material: Tinned Copper
B Without a Heat Sink
B When in Free Air at 25°C, the TR20 is Rated for 3W

B The Case Temperature is to be used for the Definition of the Applied Power Limit
B The Case Temperature Measurement must be made with a Thermocouple Contacting the Center of the Component mounted on the Designed

Heat Sink.
B Thermal Grease should be Applied Properly
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TO-220 Power Resistor—TR30

Construction
.7 @
\‘ I N
A
" 7 |/
r A
@ |Alumina Substrate ®|Lead
@ |Resistor Layer @ |Molding
lFeatures HlDimensions Unit: mm
—30 Watts at 25°C case temperature heat sink mounted Type Weight (g)
—T0O-220 style power package (1000pcs)
— Single screw mounting to heat sink TR30 1155
—Molded case for protection and easy to mount
—Electrically isolated case
—Non-Inductive design 2
. . S
B Applications R
— Gate Resistors in Power Supplies = s <
T s =
—Snubbers . 2 0.115~0.135"
—Load and Dumping Resistors in CRT Monitors 0.40~0.42 g (2.92~3.44mm)
. . ) o (10.15~10.67mm) d |
—Terminal Resistance in RF Power Amplifiers i i
—Voltage Regulation
—Low Energy Pulse Loading 0.121~0.129" @
—UPS (3.08~3.28mm) ‘
I I
B Electrical Characteristics Specifications \ ) =
0.045~0.055" |
I Resistance Range (p;ﬁﬁc (1.14~1.40mm) || (8%35%8;‘;;)
Type £0.5% 1% 5% | +10% ) - H |
No gy M "
- - - o 4.82~5.34 = 0.06~0.08
0.05Q-1Q Specified ( 5.34mm) ‘ ‘ % é (1.52~2.04mm)
- >10-30 +300 0.026~0.034" z5
(0.66~0.86mm) =3 e
TR30 +100 S
- >30-10Q 1200 % g
+50 b é
>10Q -10KQ +100 =
+200
® Operating Voltage: 420V max.
® Dielectric Strength: 1800VAC
® Insulation Resistance: 10GQ min.
® Working Temperature Range: -65°C to +150°C
® Resistance Value <1Q is available
M Derating Curve lPart Numbering
20 [ 7R | [ 3 | [ J [ B ] | D | | 1001 |
N | | | | | |
80 24 g Product Power Resistance Packaging TCR Resistance
-§ €0 18 % Type Tolerance Code (PPM/°C)
E [ 30: 30 Watts D: £0.5% B: Bulk D: +50 R100: 0.1Q
g 40 23 F: 1% E: £100 0100: 10Q
D%_ 20 6 & J: £5% F: +200 4700: 470Q
K: #10% G: £300 1001: 1000Q
0 0 55 B0 75 100 125 150 1?50 - : No Specified 1002: 10000Q

Case Temperaturs
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I Environmental Characteristics
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Item Requirement Test Method
;zgizgi?er%?g_ﬁi)dem of As Spec. Referenced to 25°C, AR taken at +105°C
Load Life AR%1.0% 2,000 hours at rated power
Damp Heat with Load AR$0.5% ;1?;;2(")(’)\‘ i(:‘;QOS"SA)hITSHOI\éI?x working voltage for 1000 hrs with 1.5
Solderability 90% min. coverage 245%5°C for 3 seconds
Thermal Shock AR%0.3% -65°C~150°C, 100 cycles
Terminal Strength AR+0.2% (Pull Test) 2.4N
Vibration, High Frequency AR+0.2% 20g peak

B | ead Material: Tinned Copper
B Maximum Torque: 0.9 N-m
B When in Free Air at 25°C, the TR30 is Rated for 2.25W

B The Case Temperature is to be used for the Definition of the Applied Power Limit
B The Case Temperature Measurement must be made with a Thermocouple Contacting the Center of the Component mounted on the Designed

Heat Sink.
B Thermal Grease should be Applied Properly
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TO-220 Power Resistor—TR35

Construction
U 2 <)
7 » /
i |
®|Flange @ |Lead
@|Alumina Substrate ® |Molding
(®|Resistor Layer
[lFeatures lIDimensions Unit: mm
— 35 Watts at 25°C case temperature heat sink mounted Type Weight (g)
—TO-220 style power package (1000pcs)
—Single screw mounting to heat sink TR35 1902
—Molded case for protection and easy to mount
—Electrically isolated case
—Non-Inductive design
. . = L
.Appllcatlons 0,390 417 g E 5 § 0.159~0.190"
— Switching Power Supplies (9.91~10.41mm) 58 Sa (4.06~4.8mm)
—Snubbers Circuits Si 22 ?%773855”
— Automated Machine Controller T Sa g: (1.20~1.40mm)
—RF Power Amplifiers 8 £ = Z _
—Low Energy Pulse Loading S S;# ( A 1
—UPS 54
—Voltage Regulation Sp €
Q&
o™
. . " . g . 2 © L
B Electrical Characteristics Specifications ( 0l
— o
0.046~0.054”
L0 Resistance Range TCR (1.17~1.37mm) =
PPM/°C
Type $0.5% | 1% 5% | +10% ( )
No m < ] N f
) ) 0.050-10 Specified 0.19~0.21" g . o€ (g'iéio%ﬁn)
(4.83~5.33mm) Y - :
- >10Q-3Q +300 ne|l ©xn
0.027~0.034" 5% 17 <O‘OSONO‘089")
.027~0. 2 2.05~2.52mm
TR35 +100 (0.70~0.86mm) S5
- >30-10Q 200 mm 2 5
+50 -
>10Q -10KQ +100
+200
® Operating Voltage: 350V Max.
® Dielectric Strength: 1800VAC
® Insulation Resistance: 10GQ min.
® Working Temperature Range: -65°C to +150°C
® Resistance Value <1Q is available
lDerating Curve lPart Numbering
100 N % TR | [ 3 o B8] [b 1001 |
Cw we | | | | | |
== z Product Power Resistance Packaging TCR Resistance
il o1 3
£ 60 % Type Tolerance Code (PPM/°C)
i i
5 40 14 = 35: 35 Watts D: £0.5% B: Bulk D: 50 R100: 0.1Q
5 5 7 B F: 1% E: +100 0100: 10Q
J: £5% F: £200 4700: 470Q
0 0 K: £10% G: 300 1001: 1000Q
0 25 50 75 100 125 150 175 - : No Specified 1002: 10000Q
Case Temperature
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B Environmental Characteristics

Item Requirement Test Method
;zgizgi?er%?g_ﬁi)dem of As Spec. Referenced to 25°C, AR taken at +105°C
Load Life AR+1.0% 2,000 hours at rated power
Damp Heat with Load AR$0.5% ﬁ?si%ii‘?:dgg"é rI;\’rSHOI\/lLs;):X working voltage for 1000 hrs with 1.5
Solderability 90% min. coverage 245+5°C for 3 seconds
Thermal Shock AR%0.3% -65°C~150°C, 100 cycles
Terminal Strength AR+0.2% (Pull Test) 2.4N
Vibration, High Frequency AR+0.2% 20g peak

B | ead Material: Tinned Copper

B Maximum Torque: 0.9 N-m

B Without a Heat Sink, When in Free Air at 25°C, the TR35 is Rated for 2.50W

B The Case Temperature is to be used for the Definition of the Applied Power Limit

B The Case Temperature Measurement must be made with a Thermocouple Contacting the Center of the Component mounted on the Designed
Heat Sink.

B Thermal Grease should be Applied Properly.
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TO-220 Power Resistor—TR50

Construction
' \
’,
L] 7
@ |Alumina Substrate ®|Lead
@ |Resistor Layer @ |Molding
[lFeatures lIDimensions Unit: mm
—50 Watts at 25°C case temperature heat sink mounted Type Weight (g)
—TO-220 style power package (1000pcs)
—Molded case for protection and easy to mount TR50 1290
—Electrically isolated case
—Non-Inductive design
B Applications B
— Switching Power Supplies ;Q 0115-0.135"
,Non-.lnductlv.e D§S|gn for High Frequency 0.40~0.42" Sé (2..92~3.4.4mm)
—Pulsing Applications (10.15~10.67mm) c8 -
—UPS —k—»‘ =
—Voltage Regulation -
B Electrical Characteristics Specifications
| L
L0 Resistance Range TCR . i
(PPM/°C) 0.045~0.055 | 0.016~0.004"
Type +0.5% | *1% +5% +10% (114~140mm) | | .016~0.
No - __ (040~0.60mm)
} B 0.10-1Q Specified H o
- >10-3Q +300 0.19~021" 1 |
(4.82~5.34mm) _F 0.06~0.08"
L o g = (1.52~2.04mm)
TRS0 - >30-100 oo Zg | E|mrr
= 0.026~0.034" 47| 4%
+50 (0.66~0.86mm) SH| T2
>10Q -10KQ +100 =t U ALY
+200 S
® Operating Voltage: 350V Max. <
® Dielectric Strength: 1800VAC
® Insulation Resistance: 10GQ min.
® Working Temperature Range: -65°C to +150°C
® Resistance Value <1Q is available
lDerating Curve lPart Numbering
100 50 [ TR | [ 50 | [ J B D | 1001 |
N o | | | | |
= 80 g_ Product Power Resistance Packaging TCR Resistance
2 60 30 g Type Tolerance Code (PPM/°C)
o
E 40 20 % 50: 50 Watts D: +0.5% B: Bulk D: £50 R100: 0.1Q
% % F:+1% E: #100 0100: 10Q
£ 20 10 J: £5% F: 200 4700: 4700
K: £10% G: £300 1001: 1000Q
0 0 25 50 75 100 125 150 175 - : No Specified 1002: 10000Q
Case Temperature
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Characteristics
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Item

Requirement

Test Method

Temperature Coefficient of

Resistance (T.C.R.) As Spec. Referenced to 25°C, AR taken at +105°C
Short Time Overload AR%0.3% 2 tlmes rated power with ap_plled voltage not to exceed 1.5 times
maximum continuous operating voltage for 5 seconds
Load Life AR%1.0% 2,000 hours at rated power
O i~ 0, 1 1
Damp Heat with Load AR$0.5% 40+2°C, 90~95% R.H. Max. working voltage for 1000 hrs with 1.5

hrs “ON” and 0.5 hrs “OFF”

Solderability 90% min. coverage 245%5°C for 3 seconds
Thermal Shock AR+0.3% -65°C~150°C, 100 cycles
Terminal Strength AR+0.2% (Pull Test) 2.4N
Vibration, High Frequency AR+0.2% 20g peak

B | ead Material: Tinned Copper
® Without a Heat Sink, When in Free Air at 25°C, the TR50 is Rated for 3W.

B The Case Temperature is to be used for the Definition of the Applied Power Limit.
B The Case Temperature Measurement must be made with a Thermocouple Contacting the Center of the Component mounted on the Designed

Heat Sink.

B Thermal Grease should be Applied Properly.

Tel: 886-3-5972931

Fax: 886-3-5973494
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TO-220 Power Resistor—TR50-H

Construction
\‘\ /
- 4
, C A
/ @ |Alumina Substrate ®|Lead
@ |Resistor Layer @ |Molding
[lFeatures lIDimensions Unit: mm
—50 watts at =25°C case temperature heat sink mounted Type Weight (g)
—TO-220 style power package (1000pcs)
—Fixed with a M3 screw on system heat sink. TR50-H 2770
—Improve the heat dissipation by ceramic exposure design
with external fix jig to mount the chip on heat sink
Unit: mm
B Applications
—Power Supplies . E
—Non-inductive Design for High Frequency E ﬁ
—Pulsing Applications = &1
g S8
= °
3 =
& 0.115~0.135"
0.40~0.42" =2 (2.92~3.44mm)
(10.15~10.67mm) | (22
. . . v . ‘ ‘ P (1.50mm)
BElectrical Characteristics Specifications - ]
3.08~3.28 (2.00mm)
L0 Resistance Range TCR ( ) ! ! Pt
PPM/°C
Type $0.5% | 1% 5% | +10% ( )
No
- - 0.10-1Q - 0.045~0.055" |
Specified (1.14~1.40mm) \ X 0.016~0.024"
_ >10 -3Q +300 \H\ (0.40~0.60mm)
TR50-H +100 0.19~021" I — J 0.06~0.08"
) >30-100 +200 (4825 34mm) 1 1 - (1.52~2.04mm)
— O
+50 0.026~0.034" 25
>10Q -10KQ +100 (0.66~0.86mm) =3 e
+200 S gE
® Operating Voltage: 420V Max. g
® Dielectric Strength: 1800VAC S
® Insulation Resistance: 10GQ min. 5
[ Derating Curve
50
100
\ 40 =
— 80 =
o
T 20 %
5 40 E
2]
2 2 0
0 0
0 25 &0 75 100 125 180 175
Case Temperature
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lPart Numbering
| TIR | | 5|0 | @ 1001
Product Power Resistance Packaging TCR Resistance Code
Type Tolerance Code (PPM/°C)
50: 50 Watts D: £0.5% B: Bulk D: £50 R100: 0.1Q H: Hole
F:+1% E: 100 0100: 10Q
J: 5% F: £200 4700: 4700
K: #10% G: £300 1001: 1000Q
~No Specified 1002: 100000

I Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of

Resistance (T.C.R.) As Spec. Referenced to 25°C, AR taken at +105°C

Short Time Overload AR+0.3% 2 times rated power with applied voltage not to exceed 1.5 times
=eeo maximum continuous operating voltage for 5 seconds

Load Life AR%1.0% 2,000 hours at rated power

Damp Heat with Load AR0.5% 40+2°C, 90~95% R.H. Max. working voltage for 1000 hrs with
IVU. o

1.5 hrs “ON” and 0.5 hrs “OFF”

Solderability 90% min. coverage 245+5°C for 3 seconds
Thermal Shock AR%0.3% -65°C ~150°C, 100 cycles
Terminal Strength AR+0.2% (Pull Test) 2.4N

Vibration, High Frequency | AR+0.2%

20g peak

B Lead Material: Tinned Copper
B Maximum Torque: 0.9 N-m

B Without a Heat Sink, When in Free Air at 25°C, the TR50-H is Rated for 2.25W.
B The Case Temperature is to be used for the Definition of the Applied Power Limit.
B The Case Temperature Measurement must be made with a Thermocouple Contacting the Center of the Component mounted on the Designed

Heat Sink.

B Thermal Grease should be Applied Properly.

Tel: 886-3-5972931

Fax: 886-3-5973494
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TO-247 Power Resistor—TR100

B Construction
? I<
K @ |Alumina Substrate ®|Lead
@ |Resistor Layer @ |Molding
[lFeatures lIDimensions Unit: mm
—100 Watts at 25°C case temperature heat sink mounted Type Weight (g)
—TO-247 style power package (1000pcs)
—Single M3 screw mounting to heat sink TR100 3381
—Molded case for protection and easy to mount
—Electrically isolated case
—Non-Inductive design
0.61~0.63" = 2 E
B Applications (15.49~16.01mm) ., E 98
N O =y
—Gate Resistors in Power Supplies R °oq 7 % 0.185~0.205"
0.319~0.147 £ 0 & : :
—Snubbers (3.53~3.73mm) g < = (4.69~5.21mm)
—Load and Dumping Resistors in CRT Monitors e ;/ =5
—Terminal Resistance in RF Power Amplifier t
—Voltage Regulation C
—Low Energy Pulse Loading
—UPS
0.136~0.150"
. . gn . . (3.45~3.81mm) L
B Electrical Characteristics Specifications
20 Resistance Range TCR
Type 1% #$% | #10% (PPMPC) 0.056~0.064” - —
No (1.42~1.62mm)_|| o E . € 0.031~0.33"
- 0.05Q-1Q Specified et gé |.(0.55~1.07mm)
0.39~0.41" ) s 0.085~0.105"
>10-3Q 300 (9.90~10.42mm) éé 97 (2.15~2.67mm)
f o =
TR100 +100 < »
>30-10Q +200 =
150
>10Q -10KQ +100
+200
® Operating Voltage: 700V Max.
® Dielectric Strength: 1800V AC
® Insulation Resistance: 10GQ min.
® Working Temperature Range: -65°C to +175°C
M Derating Curve lPart Numbering
100 w0 [ TR | [100 | [ J |1 [ B |1 [ D] | 1001 |
| | | | | |
80 \ 80 = , , ,
= =3 Product Power Resistance Packaging TCR Resistance
E— 60 &0 %—J Type Tolerance Code (PPM/°C)
Z a0 & 100: 100 Watts F: #1% B: Bulk D: £50 R100: 0.1Q
5 40 B J: £5% E: 100 0100: 10Q
E'Lé 20 20 2 K: £10% F: 200 4700: 470Q
\ G: 300 1001: 1000Q
0 . o )
0 0 o5 50 75 100 125 150 175 : No Specified 1002: 10000Q
Case Temperature
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I Environmental Characteristics
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Item Requirement Test Method
;een;izgiggifgﬁi)dem of As Spec. Referenced to 25°C, AR taken at +105°C
Load Life AR%1.0% Rated power, 2,000 hours
Solderability 90% min. coverage 245+5°C for 3 seconds
Momentary Overload AR+0.5% 1.5 times rated power and V (dc) = 1.5V Max. for 5 seconds
Dielectric strength AR+0.15% 1800v AC, 60 seconds
Moisture resistance AR+0.5% -10°C~+65°C, RH>90%, cycle 240 hours
Thermal Shock AR+0.5% -65°C~150°C, 100 cycles
Terminal Strength AR+0.2% (Pull Test) 2.4N
Vibration, High Frequency AR+0.4% 20g peak

B | ead Material: Tinned Copper
B Maximum Torque:0.9 Nm
B When in Free Air at 25°C, the TR100 is Rated for 3.5W

B The Case Temperature is to be used for the Definition of the Applied Power Limit
B The Case Temperature Measurement must be made with a Thermocouple Contacting the Center of the Component mounted on the Designed

Heat Sink
B Thermal Grease should be Applied Properly.

Tel: 886-3-5972931 Fax: 886-3-5973494 E-mail: sales@viking.com.tw http://www.viking.com.tw 97




Multilayer Ceramic Capacitor—MC Series

—
','

[lFeatures

—Wide capacitance range, extremely compost size

—Low inductance of capacitor for high frequency
application

—Excellent solderability and resistance to soldering
heat, suitable for flow and reflow soldering

—Adaptable to high-speed surface mount assembly

— Conform to EIAJ-RC3402, and also compatible
with EIA-RS198 and IEC PUB. 384-10

Construction

Ceramic Material

Inner Electrodes

® |Termination:

NPO: Ag/Ni/Sn dielectric
X7R,

Y5V, X5R: Cu/Ni/Sn dielectric

HlDimensions
MC / MCHL / MCRF Type Unit: mm
Type ISIZ:: L w T/ Symbol Mg Packaging (7 Re:el)
(Inch) Paper tape Plastic tape
01 0201 0.6+0.03 0.3+0.03 0.3+0.03 L 0.15+0.05 15K -
0.25
02 0402 1.00+0.05 0.50+0.05 0.50+0.05 N +0.05 7 -0.10 10K -
1.60+0.10 0.80+0.10 0.80+0.07 S 4K
03 0603 1.60 0.80 0.80 X 0.40£0.15 4K -
+0.15/-0.10 +0.15/-0.10 +0.05/-0.10
0.60+0.10 A 4K -
2.00+0.15 1.25+0.10 0.80+0.10 B 4K -
05 0805 1.25+0.10 D 0.50+0.20 - 3K
0.85+0.10 T 4K -
2.00+0.20 1.25+0.20 1 2520.20 | - K
0.80+0.10 B 4K -
R R e : x
06 1206 ——— 0.60+0.20 -
3.20+0.20 1.15+0.15 J - 3K
T 1.60+0.20 1.60+0.20 G - 2K
3.20+0.3/-0.1 1.60+0.3/-0.1 1.60+0.3/-0.1 P - 2K
0.95+0.10 C - 3K
3.20+0.30 2.50+0.20 12550 10 D - 3K
10 1210 1.60+0.20 G 0.75+0.25 - 2K
3.20+0.40 2.50+0.30 2.00+0.20 K - 1K
2.50+0.30 M - 1K
1.25+0.10 D - 2K
08 1808 4.50+0.40 2.03+0.25 20020 20 m 0.75+0.25 - K
1.25+0.10 D - 1K
12 1812 4.50+0.40 3.2020.30 2.00+0.20 K 0.75+0.25 - 1K
3.20+0.40 2.50+0.30 M - 0.5K
Low Inductance Capacitors for MCLI Type Unit: mm
Size . . Packaging (7” Reel)
Type L w T / Symbol Ta min. Tb min.
yp (Inch) y Paper tape | Plastic tape
MCLI43 | 0612 3.20+0.15 1.60+0.15 0.80+0.10 B 0.5 0.13 4K -
98 Tel:886-3-5972931 Fax: 886-3-5973494 E-mail: sales@viking.com.tw http://www.viking.com.tw




lPart Numbering
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N S B [ 250 | [ 3R9 |
| l | |
Product Dimensions Capacitance Packaging Dielectric Voltage Capacitance
Type (LxW) Tolerance (VDCW)
MC : General; Ultra-small 01: 0201 B: £0.1pF (Cap=5pF) T: Taping || N: NPO (COG) 6V3: 6.3V 3R9: 3.9pF
Middle and High Voltage 02: 0402 C: +0.25pF (Cap=5pF) Reel B: X7R 250: 25V 150: 15pF
MCHL: High Q and Low ESR 03: 0603 D: +0.5pF (5pF<Cap<10pF) F: Y5V 500: 50V 181: 180pF
MCREF: Ultra High Q and Low 05: 0805 F: 1% X: X5R 101: 100V 225: 2.2uF
ESR (RF) 06: 1206 G: +2% 102: 1000V || 476: 47uF
MCLI: Low Inductance 10: 1210 J: £5% 202: 2000V || 107: 100uF
08: 1808 K: +10% 302: 3000V
12: 1812 M: £20%
43: 0612 Z: +80/-20%
B General Capacitance & Voltage
Capacitance & Voltage (NPO)
Dielectric NPO
EIA | Size 0402 0603 0805
Code | vDCwW 10V 16V 25V 50V 100V 10V 16V 25V 50V 100V 10V 16V 25V 50V 100V
OR5 |0.5pF NA NA NA NA NA S S S S S A A A A A
O0R6 0.6 NA NA NA NA NA S S S S S A A A A A
0R7 [0.7 NA NA NA NA NA S S S S S A A A A A
O0R8 [0.8 NA NA NA NA NA S S S S S A A A A A
O0R9 [0.9 NA NA NA NA NA S S S S S A A A A A
1RO [1.0 NA NA NA NA NA S S S S S A A A A A
1R2 [1.2 NA NA NA NA NA S S S S S A A A A A
1R5 [1.5 NA NA NA NA NA S S S S S A A A A A
1R8 [1.8 NA NA NA NA NA S S S S S A A A A A
2R2 [2.2 NA NA NA NA NA S S S S S A A A A A
2R7 |27 NA NA NA NA NA S S S S S A A A A A
3R3 [3.3 NA NA NA NA NA S S S S S A A A A A
3R9_[3.9 NA NA NA NA NA S S S S S A A A A A
4R7 4.7 NA NA NA NA NA S S S S S A A A A A
5R6 |5.6 NA NA NA NA NA S S S S S A A A A A
6R8 6.8 NA NA NA NA NA S S S S S A A A A A
8R2 [8.2 NA NA NA NA NA S S S S S A A A A A
100 [10pF N N N N N S S S S S A A A A A
120 [12 N N N N N S S S S S A A A A A
150 [15 N N N N N S S S S S A A A A A
180 [18 N N N N N S S S S S A A A A A
220 [22 N N N N N S S S S S A A A A A
270 [27 N N N N N S S S S S A A A A A
330 [33 N N N N N S S S S S A A A A A
390 [39 N N N N N S S S S S A A A A A
470 (47 N N N N N S S S S S A A A A A
560 |56 N N N N N S S S S S A A A A A
680 |68 N N N N N S S S S S A A A A A
820 [82 N N N N N S S S S S A A A A A
101 [100pF N N N N N S S S S S A A A A A
121120 N N N N N S S S S S A A A A A
151 [150 N N N N N S S S S S A A A A A
181 [180 N N N N N S S S S S A A A A A
221 [220 N N N N N S S S S S A A A A A
271 [270 N N N N S S S S S A A A A A
331 [330 N N N N S S S S S A A A A A
391 [390 N N N N S S S S S B B B B B
471 [470 N N N N S S S S S B B B B B
561|560 N N N N S S S S S B B B B B
681|680 N N N N S S S S S B B B B B
821 [820 S S S S S B B B B B
102 [1000pF S S S S S B B B B B
122 [1200 X X X X B B B B B
152 [1500 X X X X B B B B B
182 [1800 X X X X B B B B B
222 [2200 X X X X B B B B B
272 [2700 X X X X D D D D D
332 [3300 X X X X D D D D D
392 [3900 D D D D D
472 [4700 D D D D
562 [5600 DA DA
682 [6800 DA DA
822 [8200 DA DA
103 [0.01uF DA DA
123 0.012 DA DA

Wl The letter in cell is expressed the symbol of product thickness

Wl The “» mark is expressed product with Ag/Ni/Sn
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Capacitance & Voltage (NPO)

Dielectric NPO

EIA | Size 1206 1210 1812

Code |VDCW 10V 16V 25V 50V 100V 10V 16V 25V 50V 100V 16V 50V 100V
1R8 [1.8pF B B B B B

2R2 (2.2 B B B B B

2R7 (2.7 B B B B B

3R3 (3.3 B B B B B cr

3R9 (3.9 B B B B B cr

4R7 (47 B B B B B ch

5R6 (5.6 B B B B B cr

6R8 6.8 B B B B B ch

8R2 (8.2 B B B B B ch

100 |10pF B B B B B cA DA
120 [12 B B B B B cA DA
150 |15 B B B B B cA DA
180 |18 B B B B B cA DA
220 |22 B B B B B cA cA cA ch cA DA
270 |27 B B B B B cA cA cA ch cA DA
330 (33 B B B B B cA cA cA ch cA DA
390 (39 B B B B B cA cA cA ch cA DA
470 |47 B B B B B cA [ [ cr cA DA
560 |56 B B B B B cA cA cA ch cA DA
680 |68 B B B B B cA cn cA ch [ DA
820 |82 B B B B B cA cn [ ch cA DA
101 [100pF B B B B B cr cr cr ch cA DA
121 [120 B B B B B cA cA cA ch cA DA
151 [150 B B B B B cA cA cA ch cA DA
181 [180 B B B B B cA cA cA ch cA DA
221 (220 B B B B B cA cn cA cr cn DA
271|270 B B B B B cA cA cA ch cA DA
331 (330 B B B B B [ [ cA ch [ DA
391 [390 B B B B B [ [ [ cr [ DA
471 [470 B B B B B cA cA cA ch cA DA
561 |560 B B B B B cA [ cA ch cA DA
681 |680 B B B B B cA cA cA ch cA DA
821 [820 B B B B B cA cA cA ch cA DA
102 [1000pF B B B B B cA cA cA cr cA DA DA DA
122 [1200 B B B B B cA cA cA ch cA DA DA DA
152 [1500 B B B B B cn cA cA ch cA DA DA DA
182 1800 B B B B B cA cr cA cr cA DA DA DA
222 (2200 B B B B B cA cA cA ch cA DA DA DA
272 |2700 B B B B B [ cA cA ch cA DA DA DA
332 (3300 B B B B B cA cA cA ch cA DA DA DA
392 (3900 B B B B B cA cA cA ch cA DA DA DA
472 (4700 B B B B B cA cr cA cr cA DA DA DA
562 [5600 B B B B B cA cA cA ch cA DA DA DA
682 |6800 [ [ c [ [ [ cA cA ch cA DA DA DA
822 8200 D D D D D cA cA cA cr cA DA DA DA
103 [0.01uF D D D D cr cr cr ch cr DA DA DA
123 [0.012 DA DA [ cA DA DA DA DA DA DA
153 [0.015 DA DA cA cA DA DA DA DA DA DA
183 [0.018 DA DA DA DA DA
223 [0.022 DA DA DA DA DA
273 [0.027 DA DA DA DA DA
333 [0.033 DA DA DA DA DA
393 [0.039 G" Gr

Wl The letter in cell is expressed the symbol of product thickness
Wl The “* mark is expressed product with Ag/Ni/Sn
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Capacitance & Voltage (X7R)

X7R

0805

100V

50V

25V

16V

10V

6.3V

0603

100v

50V

25v

16V

10v

6.3V

0402

50V

25v

16V

10v

N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

Dielectric
EIA | Size

Code

VDCW
100pF
120
150
180
220
270
330
390
470
560
680
820

1000pF
1200
1500
1800
2200

2700
3300
3900
4700
5600
6800

8200

0.01uF
0.012

0.015

0.018

0.022

0.027

0.033

0.039

0.047
0.056

0.068
0.082

0.10pF
0.12
0.15
0.18
0.22
0.27
0.33
0.39
0.47
0.56
0.68
0.82

1.0uF
1.5
22
3.3
4.7

101
121
151
181
221
271
331
391
471
561
681
821

102
122
152
182
222
272
332
392
472
562
682
822

103
123
153
183
223
273
333
393
473
563
683
823

104
124
154
184
224
274
334
394
474
564
684
824

105
155
225
335
475

Wl The letter in cell is expressed the symbol of product thickness
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Capacitance & Voltage (X7R)
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Wl The letter in cell is expressed the symbol of product thickness
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Capacitance & Voltage (X5R)

Dielectric

X5R

EIA

Size

0402

0603

0805

1206

12010

Code

VDCW
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Capacitance & Voltage (Y5V)
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B Environmental Characteristics

Size 0402, 0603, 0805, 1206, 1210, 1812
Dielectric NPO X7R X5R Y5V
Capacitance* 0.5pF~0.039uF 100pF~10uF | 27nF~22pF | 10nF~100uF
Cap =5pF: B (+0.1pF), C (£0.25pF) o o
Capacitance tolerance 5pF<Cap<10pF: C (+0.25pF), D (+0.50pF) ‘|J<((f-150/‘(’)/)) ;A((-if)ol/i)SO"/)
Cap=10pF: J (5%) = °

Rated voltage (VDCW)

10V, 16V, 25V, 50V, 100V

6.3V, 10V, 16V, 25V, 50V, 100V

Q*

Cap<30pF: Q=400 +20C
Cap=30pF: Q=1000

Note 1

Insulation resistance at Ur**

=10GQ or RxC =500QxF Whichever is less

Operating temperature

-55 to +125°C

-55 to0 85°C

-25to +85°C

Capacitance change

+30 ppm

+15%

+30/-80%

Termination

Ni/Sn (lead-free termination)

B “’Measured at the condition of 30~70% related humidity

® NPO: Apply 1.0£0.2Vrms, 1.0MHz+10% for Cap = 1000pF and 1.0+0.2Vrms, 1.0 KHz+10% for Cap>1000pF, 25°C ambient temperature

B X7R: Apply 1.0£0.2Vrms, 1.0KHz+10% at the condition of 25°C ambient temperature
B Y5V: Apply 1.0£0.2Vrms, 1.0 KHz+10% at the condition of 20°C ambient temperature

Note 1:
X7R | X5R Y5V
Rated vol. D.F. Exception of D.F. Rated vol. D.F. Exception of D.F.
0603 =0.047yF 0603=0.1uF
=50V <25% | =3% 0805=0.18pF =50V <5.0% | =7% 0805=0.47pF
1206=0.47uF 1206=4.7uF
s 0805 = 1yF 3V % — —
=0 1210= 10uF 0402=0.047pF
0603=0.1pF
<7% 0805=0.33pF
=>
- ae | =79 0603 =0.33uF 120018
=3.5% 1206=4.7pF =
25V <5.0% 1210=4.7uF
0402=0.10uF 0402 = 0.068yF
0603=0.47uF 0603=0.47pF
<109 <99
=10% | 5gos5=2.20F =9% 1206=4.7uF
1206=6.8uF 1210=22yF
0402=0.033pF g9, 0402 = 0.068uF
0603 =0.15uF =7 0603 = 0.68yF
<5% 0805 = 0.68uF 16V (C<1.0pF) <7.0%
1206 =2.2uF <125% | 0402=0.22uF
1210=4.7uF
16V <35% e T
0603=0.68uF =22l
0805 0.68yF 0805=3.3uF
<10% = 16V (C=1.0pF) <9.0% | =12.5% | 1206=10uF
1206=4.7pF
1210=22uF 1210=22yF
= 1812=47yF
0402 = 0.33uF
0603 = 0.33uF
=10% | 0805=2.2uF
10v <5.0% 1206 2.20F 10V <125% | =20% | 0402=0.47yF
1210=22uF
<15% | 0402=1pF
0603 = 10pF
=15% | 0805=4.7uF
6.3V <10% 1210= 1004F 6.3V <20% | — —
=20% | 0402=2.2pF
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EMiddle and High Voltage

Capacitance & Voltage (NPO 200V~3KV)
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Dielectric

10pF
12
15
18

100pF
120
150
180

1000pF
1200
1500
1800

EIA| Size

Code| VDCW | 200

OR5 |0.5pF

1RO (1

1R2 1.2

1R5 1.5

1R8 |1.8
2R2 (2.2

2R7 (2.7

3R3 |3.3

3R9 [3.9

4R7 (4.7

5R6 |5.6

6R8 (6.8

8R2 (8.2

100
120
150
180

220 |22

270 |27

330 (33

390 |39

470 |47

560 |56

680 |68

820 |82
101
121
151
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221 220
271 {270
331 1330
391 390
471 {470
561 560
681 {680
821 (820

102
122
152
182

222 (2200
272 12700
332 |3300
392 13900
472 {4700
562 |5600
682 16800

B The letter in cell is expressed the symbol of product thickness
B The “N mark is expressed product with Ag/Ni/Sn termination
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Capacitance & Voltage (X7R 200V~3KV)
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B The letter in cell is expressed the symbol of product thickness
W The “N mark is expressed product with Ag/Ni/Sn termination
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Capacitance & Voltage (Y5V 200V~250V)

2>Viking

Dielectric Y5V
EIA Size 0805 1206 1210 1812
Code VDCW 200V 250V 200V 250V 200V 250V 200V 250V
103 0.010uF B B B B C C D D
153 0.015 B B B B C C D D
223 0.022 B B B B C C D D
333 0.033 B B B B C C D D
473 0.047 B B B B C C D D
683 0.068 B B B B C C D D
104 0.10pF B B C C D D
154 0.15 C C C C D D
224 0.22 D D
334 0.33 D D
474 0.47 D D
684 0.68 D D
B The letter in cell is expressed the symbol of product thickness
Electrical data
Dielectric NPO X7R Y5V
Size 0603,0805,1206,1210,1808,1812 0805,1206,1210,1808,1812 0805,1206,1210,1812
Capacitance* 0.5pF~6800pF 100pF~0.47uF 0.01uF~0.68uF

Cap =5pF: C (+0.25pF)

0,
Capacitance tolerance 5pF<Cap<10pF: D (+0.50pF) :f/l((i:_;%o//")) Z (-20 / +80%)
Cap=10pF: J (+t5%), K (x10%) e
Rated voltage (VDCW) 200V to 3KV 200V, 250V
N Cap<30pF: Q=400 +20C —o ko — ko
Q Cap=30pF: Q=1000 =2.5% =5%
Insulati ist t Ur Ur=200~630V: = 10GQ or RxC=100Q-F Whichever is smaller
nsulation resistance at Ur Ur=1000~3000V: =10GQ
200~300V: =2xVDCW
Dielectric Strength 500~999V: =1.5xVDCW
1000~3000V: =1.2xVDCW
Operating temperature -55to +125°C -25 to +85°C
Capacitance change +30 ppm +15% +30/-80%

Termination

Ni/Sn (lead-free termination)

B “’Measured at the condition of 30~70% related humidity
B NPO: Apply 1.0£0.2Vrms, 1.0MHz+10% for Cap =< 1000pF and 1.0+0.2Vrms, 1.0KHz+10% for Cap>1000pF, 25°C ambient temperature
B X7R, X5R: Apply 1.0£0.2Vrms, 1.0KHz+10% at the condition of 20°C ambient temperature
B **Measured at 500V for 60 sec. for Ur > 500Vpc
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B UItra-small 0201 Capacitors

Capacitance & Voltage

EIA | Size 0201 EIA [ Size 0201
Dielectric NPO Dielectric X7R X5R
Code VDCW 16V | 25V 50V Code VDCW |6.3V|10V |16V |25V | 50V 6.3V | 10V [ 16V | 25V |50V
O0R3 0.3pF LA LA 101 100pF L L L L L L
O0R4 0.4 LA LA 121 120 L L L L L L
0R5 0.5 LA LA 151 150 L L L L L L
1RO 1.0 LA LA 181 180 L L L L L L
1R2 1.2 LA LA 221 220 L L L L L L
1R5 1.5 LA LA 271 270 L L L L L L
1R8 1.8 LA LA 331 330 L L L L L L
2R2 2.2 LA LA 391 390 L L L L L L
2R7 2.7 LA LA 471 470 L L L L L L
3R3 3.3 LA LA 561 560 L L L L L L
3R9 3.9 LA LA 681 680 L L L L L L
4R0 4.0 LA LA 821 820 L L L L L L
4R7 4.7 LA LA 102 1000 L L L L L L L L
5R6 5.6 LA LA 152 1500 L L L L L
6R8 6.8 LA LA 222 (2200 L L L L L
8R2 8.2 LA LA 272 |2700 L L L L L
100 10 LA LA 332 3300 L L L L L
120 12 LA LA 472 (4700 L L L L L
150 15 LA LA 682 (6800 L L L
180 18 LA LA 103  [0.010pF L L L L
220 22 LA LA 153 [0.015 L
270 27 LA LA 223 10.022 L
330 33 LA LA 333 0.033 L
390 39 LA LA 473 [0.047 L
470 47 LA LA 683 |0.068 L
560 56 LA LA 104 [0.100 L
680 68 LA LA
820 82 LA LA
101 100 LA LA
M The letter in cell is expressed the symbol of product thickness
M The “» mark is expressed product with Ag/Ni/Sn terminations
Electrical Data
Size 0201
Dielectric NPO X7R X5R
Capacitance* 0.3pF~100pF 100pF~10nF 100pF~0.1uF
Cap=5pF: C (+0.25pF
Capacitance tolerance 5pIE<CaF:)<1Op£F: D (EO.)SOpF) ‘lj(((ii(:/)‘& ) s((i;%z/"o))

Cap=10pF: J (+5%)

Rated voltage (VDCW)

16V, 25V, 50V

6.3V, 10V, 16V, 25V, 50V

6.3V, 10V, 16V, 25V, 50V

Tan 8/Q*

Cap<30pF: Q=400 +20C
Cap=30pF: Q=1000

Ur=50V: =3.0%
Ur=16V, 25V: <3.5%
Ur=10V: =5.0%
Ur=6.3V: <10%

Ur=50V: =3.0%
Ur=16V, 25V: =3.5%
Ur=10V: =5.0%
Ur=6.3V: =10%

Insulation resistance at Ur

=10GQ

=10GQ or RxC =500QxF Whichever is less

Operating temperature

-65to +125°C

-65 to +85°C

Capacitance change

+30 ppm

+15%

Termination

Ni/Sn (lead-free termination)

B “’Measured at 30~70% related humidity
B NPO: Apply 1.0£0.2Vrms, 1.0MHz+10% at the condition of 25°C ambient temperature

B X7R, X5R: Apply 1.0£0.2Vrms, 1.0KHz+10% at the condition of 25°C ambient temperature
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HHigh Q and Low ESR Capacitors for MCHL Series

Capacitance & Voltage

2>Viking

Dielectric NPO

EIA Size 0402 0603 0805
Code VDCW 16V 25V 50V 16V 25V 50V 100V 50V 100V

OR5 0.5pF N~ N~ NA SA SA SA SA AN AN

OR6 0.6pF N~ N~ N~ SA SA SA SA AN AN

OR7 0.7 NA N~ NA SA SA SA SA Ar AA

OR8 0.8 N~ N~ N~ SA Sh Sh SA AN AN

OR9 0.9 NA N~ N~ SA SA SA SA AN AN

1RO 1.0 NA N~ N~ SA SA SA SA AN AN

1R2 1.2 NA N~ N~ SA SA SA SA AN AN

1R5 1.5 NA N~ N~ SA SA SA SA AN AN

1R8 1.8 NA N~ N~ SA SA SA SA AN AN

2R2 2.2 NA N~ N~ SA SA SA SA AN AN

2R7 2.7 NA N~ N~ SA SA SA SA AN AN

3R3 3.3 NA N~ N~ SA SA SA SA AN AN

3R9 3.9 NA N~ N~ SA SA SA SA AN AN

4R7 47 NA N~ N~ SA SA SA SA AN AN

5R6 5.6 NA N~ N~ SA SA SA SA AN AN

6R8 6.8 NA N~ N~ SA SA SA SA AN AN

8R2 8.2 NA N~ N~ SA SA SA SA AN AN

100 10 N N N S S S S AN Ar

120 12 N N N S S S S AN Ar

150 15 N N N S S S S AN Ar

180 18 N N N S S S S AN Ar

220 22 N N N S S S S AN Ar

270 27 N N N S S S S AN Ar

330 33 N N N S S S S AN Ar

390 39 N N N S S S S AN Ar

470 47 N N N S S S S AN Ar

560 56 N N N S S S S AN Ar

680 68 N N N S S S S AN Ar

820 82 N N N S S S S AN Ar

101 100 N N N S S S S AN AP

121 120 N N N S S S S AN AP

151 150 N N N S S S S AN AP

181 180 N N N S S S S

221 220 N N N S S S S

271 270 N N N S S S S

331 330 N N N S S S S

391 390 N N N S S S S

471 470 N N N S S S S

561 560 S S S

681 680 S S S

821 820 S S S

102 1000 S S S

122 1200 X X X

152 1500 X X X

182 1800 X X X

222 2200 X X X

272 2700 X X X

332 3300 X X X

B The letter in cell is expressed the symbol of product thickness
W The “* mark is expressed product with Ag/Ni/Sn terminations
B 0402,Capacitance<0.5pF:On request
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Electrical Data

Dielectric NPO

Size 0402, 0603, 0805

0402: 0.5pF ~ 470pF (<0.5pF:on requested)
Capacitance* 0603: 0.5pF ~ 3300pF
0805: 0.5pF ~ 150pF

Cap<5pF: B(+0.1pF), C(+0.25pF)
Capacitance tolerance 5pF<Cap<10pF: C(+0.25pF), D(+0.50pF)
Cap=10pF: J(£5%)

Rated voltage (VDCW) 16V, 25, 50V, 100V

Cap<30pF: Q=400 +20C

@ Cap=30pF: Q=1000
Insulation resistance at Ur =10GQ

Operating temperature -55 to +125°C
Capacitance change +30 ppm

Cap<2.2pF: £1000mQ @900+100MHz
ESR 2.2pF<Cap<470pF: <500mQ @900+100MHz
Cap>470pF: <500mQ @60+10MHz

Termination Ni/Sn (lead-free termination)

B "“’Measured at the conditions of 25°C ambient temperature and 30~70% related humidity
B Apply 1.0+£0.2Vrms, 1.0MHz+10% for Cap<1000pF; 1.0KHz+10% for Cap>1000pF

Electrical characteristics
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Bl Ultra High Q & Low ESR Capacitors for MCRF Series

Capacitance & Voltage

Dielectric NPO
EIA Size 0201 0402 0603 0805
Code VDCW 6.3V 10V 25V 50V 100V 50V 100V 250V 50V 100V 250V
OR1 0.1pF L L L N N
0R2 0.2 L L L N N
OR3 0.3 L L L N N S S S T T T
OR4 0.4 L L L N N S S S T T T
O0R5 0.5 L L L N N S S S T T T
OR6 0.6 L L L N N S S S T T T
O0R7 0.7 L L L N N S S S T T T
OR8 0.8 L L L N N S S S T T T
OR9 0.9 L L L N N S S S T T T
1RO 1.0 L L L N N S S S T T T
1R2 1.2 L L L N N S S S T T T
1R5 1.5 L L L N N S S S T T T
1R8 1.8 L L L N N S S S T T T
2R2 2.2 L L L N N S S S T T T
2R7 2.7 L L L N N S S S T T T
3R3 3.3 L L L N N S S S T T T
3R9 3.9 L L L N N S S S T T T
4R7 47 L L L N N S S S T T T
5R6 5.6 L L L N N S S S T T T
6R8 6.8 L L L N N S S S T T T
8R2 8.2 L L L N N S S S T T T
100 10 L L L N N S S S T T T
120 12 L L L N S S S T T T
150 15 L L L N S S S T T T
180 18 L L L N S S S T T T
220 22 N S S S T T T
330 33 S S T T T
390 39 S S T T T
470 47 S S T T T
560 56 T T T
680 68 T T T
820 82 T T T
101 100 T T T

B The letter in cell is expressed the symbol of product thickness

Electrical Data

Dielectric

NPO

Size

0201, 0402, 0603, 0805

Capacitance*®

0201: 0.1pF ~ 18pF  0402: 0.1pF ~ 22pF
0603: 0.3pF ~47pF  0805: 0.3pF ~ 100pF

Capacitance tolerance**

Cap=5pF: A(+0.05pF), B(x0.1pF), C(+0.25pF)
5pF<Cap<10pF: B(+0.1pF), C(+0.25pF) , D(+0.5pF)
Cap=10pF: F(+1%), G(+2%), J(*5%)

Rated voltage (VDCW)

6.3V, 10V, 25V, 50V, 100V, 250V

Q*

Cap=30pF: Q=1000, Cap<30pF: Q=400+20C;

Insulation resistance at Ur

=10GQ

Operating temperature

-55to +125°C

Capacitance

130 ppm

Termination

Ni/Sn (lead-free termination)

B "“’Measured at the conditions of 25°C ambient temperature and 30~70% related humidity
B Apply 1.0+£0.2Vrms, 1.0MHz+10% for Cap<1000pF; 1.0KHz+10% for Cap>1000pF

Tel: 886-3-5972931 Fax: 886-3-5973494 E-mail: sales@viking.com.tw http://www.viking.com.tw
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Electrical characteristics

MCRF Series, 0201 Size, NPO, 25V

30
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BLow Inductance Capacitors for MCLI Series

Capacitance & Voltage

2>Viking

Dielectric X7R
EIA Size 0612
Code VDCW 50V
103 10nF B
123 12 B
153 15 B
183 18 B
223 22 B
273 27 B
333 33 B
393 39 B
473 47 B
563 56 B
683 68 B
823 82 B
104 100 B
124 120 B
154 150 B
B The letter in cell is expressed the symbol of product thickness
General Electrical data
Dielectric X7R
Size 0612
Capacitance* 10nF~150nF
Capacitance tolerance ;((212%00/2))
Rated voltage (WVDC) 50V
Tan &* =2.5%

Insulation resistance at Ur

=10GQ or RxC=500QxF Whichever is less

Operating temperature

-65 to +125°C

Capacitance change

+15%

Termination

Ni/Sn (lead-free termination)

ESL

500pH

B ’Measured at 1.0+0.2Vrms, 1.0KHz+10%, 30~70% related humidity, 25°C ambient temperature
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I Environmental Characteristics

Item

Requirement

Test Method

External Appearance

No defects which may affect performance

Visual inspection & Dimension measurement

Capacitance(Cap.)

Within the specified tolerance that refers on page2

Dissipation Factor
(D.F.) or Quality factor
(Q=1/D.F.)

NPO: Cap>30pF, Q>1000; Cap<30pF, Q>400+20C

X7R, X5R:
Rated vol. | D.F.< Exception of D.F. <
. >
S50V 2.5% 39, | 0201(50V); 0603=0.047uF
0805=0.18uF; 1206 =0.47uF
5% | 0805=1pF; 1210=10uF
o5V 3.5% 7% | 0603=0.33uF; 1206=4.7uF
10% 0402=0.10uF; 0603=0.47pF
° | 0805=2.2uF; 1206=6.8uF
0402=0.033pF; 0603=0.15uF
5% | 0805=0.68uF; 1206=2.2uF
16V 3.5% 1210=4.7uF
10% 0603=0.68uF; 0805=2.2uF
° | 1206=4.7uF; 1210=22uF
0402=0.33uF; 0603=0.33uF
. 10% | 0805=2.2uF; 1206=2.2uF
1ov 5% 1210= 22pF
15% | 0201=0.1uF; 0402=1pF
15% 0603 = 10pF; 0805=4.7uF
6.3V 10% ° | 1210=100puF
20% | 0402=2.2uF
Y5V:
Rated vol. DF.= Exception of D.F. =
S50V . . 0603=0.1uF; 0805=0.47uF
= 5% 7% 1206=4.7uF
35V 7% -
0402=0.047uF; 0603=0.1pF
7% 0805=0.33uF; 1206 = 1uF
25V 5% 1210=0.47uF
. 0402=0.068uF; 0603=0.47pF
9% 1206=4.7uF; 1210=22uF
16V 9% 0402=0.068uF; 0603=0.68uF
7%
(C<1.0pF) 12.5% | 0402=0.22uF
16V 0603=2.2uF; 0805=3.3uF
- 9% 12.5% | 1206=10pF; 1210=22uF
(C=1.0uF) 1812=47yF
10V 12.5% | 20% 0402=0.47yF
6.3V 20% - -

NPO: (Class I)
Cap<1000pF 1.0+0.2Vrms, 1MHz+10%

Cap<1000pF 1.0+0.2Vrms, 1KHz£10%

X7R, X5R, Y5V: (Class Il)
Cap<10uF 1.00.2Vrms, 1KHz+10%

Cap>10uF 0.5£0.2Vrms, 120Hz+10%

Dielectric Strength

No evidence of damage or flash over during test

To apply voltage(<100V) 250%
Duration: 1 to 5sec
Charge and discharge current less than 50mA

To apply voltage:

200V~300V =2 time VDC
500V~999V =1.5time VDC
1000V~3000V =1.2 time VDC

Cut-off, set at 10mA
TEST=15 sec. RAMP=0

114

Tel:886-3-5972931

Fax: 886-3-5973494

E-mail: sales@viking.com.tw

http://www.viking.com.tw




2>Viking

Item Requirement Test Method
Ny ] . .
Insulation 1060 or RxC25000-F Whichever is smaller To apply rated voltage for max. 120sec
Resistance X7R, X5R, Y5V:
Insulation
Rated Voltage Resistance
100V: X7R
16V: 0402>0.22uF
10V: 0201>47nF;0402>0.47uF;0603>0.47uF | RXC=100Q-F
0805>2.2uF;1206>4.7uF;1210>47uF
6.3V
21060 or 1000-F whichever is smaller To apply rated voltage(500V max.) for 60sec.
Rated voltage: 200V~630V
21060 To apply 500V for 60sec.
Rated voltage: >630V
Temperature With no electrical load.
Charagtenstnc of T.C. Capacitance Change T.C. Operating Temp
Capacitance NPO +30 (ppm/°C) NPO -55~ 1257 at 257
X7R 15% X7R -55 ~ 1257C at 25C
X5R 15% X5R -55 ~85C at 25C
Y5V +30%~-80% Y5V -25~85C at 20C
Adhesive  Strength | No remarkable damage or removal of the terminations Pressurizing force:
of Termination 0201:2N
04028&0603:5N
>0603:10N

Test time: 101 sec

Vibration Resistance

No remarkable damage
Cap change and Q/D.F.: To meet initial spec

Vibration frequency: 10~55Hz/min

Total amplitude: 1.5mm

Test time: 6hrs.(tow hrs each in three mutually
Perpendicular directions.)

Solderability

95% min. coverage of all metalized area.

Solder temperature: 235+5C
Dipping time: 210.5 sec.

Bending Test

No remarkable damage

Cap change:

NPO: withint5% or 0.5pF whichever is larger

X7R, X5R: withint12.5%

Y5V: withint30%

(This capacitance change means the change of capacitance

under specified flexure of substrate from the capacitance
measured before the test.)

The middle part of substrate shall be pressurized
by means of the pressurizing rod at a rate of about
1mm per second until the deflection becomes 1mm
and then the pressure shall be maintained for
5t1sec.

Measurement to be made after keeping at room
temp. for 24+2hrs(Class I) or 4814hrs(Class II)

(Thickness>1.0mm, Thickness =< 1.0mm)

Resistance to
Soldering Heat

No remarkable damage

Cap change:

NPO: withint2.5% or 0.25pF whichever is larger

X7R, X5R: withint7.5%

Y5V: withint20%

Q/D.F., I.R. and dielectric strength: To meet initial requirements.
25%max. leaching on each edge.

Solder temperature: 27015C

Dipping time: 10t1sec

Preheating: 120 to 150°C for 1minute before
immerse the capacitor in a eutectic solder.

Before initial measurement(Class Il only): Perform
150+0/-10°C for 1hr and then set for 48t4hrs at
room temp.

Measurement to be made after keep at room temp.
for 2412 hrs.(Class ) or 4814 hrs.(Class Il).

Temperature Cycle

No remarkable damage.

Cap change:

NPO: withint2.5% or 0.25pF whichever is larger

X7R, X5R: withint7.5%

Y5V: withint20%

Q/D.F., l.R. and dielectric strength: To meet initial requirements.

Conduct the five cycles according to the
temperature and time.

Step | Temp.(C) Time(min)
1 Min. operating temp.+0/-3 3013
2 Room temp 2-3
3 Max. operating temp.+3/-0 30+3
4 Room temp. 2-3

Before initial measurement(Cass Il only): Perform
150+0/-10°C for 1hr and then set for 4814 hrs at

room temp.

Measurement to be made after keeping at room
temp. for 2412 hrs.(Class |) or 484 hrs.(Class Il).
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Item Requirement Test Method
Humidity No remarkable damage. Test temp: 40+2°C
(steady state) Cap change: Humidity: 90~95% RH

NPO: withint5% or 0.5pF whichever is large
X7R, X5R:>10V, withint12.5%;6.3V, withint25%
Y5V:>10V, withint30%;6.3V, within+30/-40%

Q/D.F. value:
NPO: More than 30pF Q>350,

10pF<C<30pF, Q>275+2.5C
Less than 10pF Q>200+10C

X7R, X5R:
Rated vol. | D.F.< Exception of D.F. <
50V 3.0% 6% 0201(50V); 0603 =0.047uF
= : 0805=0.18uF ; 1206 =0.47uF
10% | 0805=1uF;1210=10pF
25V 50% | 14% 0603=0.33uF;1206=4.7uF
15% 0402=0.1uF;0603=0.47pF
° | 0805=2.2uF;1206=6.8uF
10% 0603=0.15uF;0603=0.68uF
° | 1206=2.2uF;1210=4.7uF
16V 5% 0402=0.033pF;0603=0.68uF
15% | 0805=2.2uF;1206=4.7uF
1210=22pF
0402=0.33pF;0603=0.33uF
15% | 0805=2.2uF;1206=2.2uF
1ov 7.5% 1210=22F
20% | 0201=0.1pF;0402=1uF
6.3V 15% 30% 0402=2.2uF;0603= 10pF
) 0805=4.7pF;1210=100uF
Y5V:
Rated vol. D.F.= | Exception of D.F.=
=50V 75% | 10% 0603=0.1uF;0805=0.47uF
= ' 1206=4.7uF
35V 10% | — —
0402=0.047pF;0603=0.1uF
10% 0805=0.33pF;1206 = 1uF
25V 7.5% 1210=4.7uF
15% 0402=0.068pF;0603=0.47uF
° 1206=4.7uF;1210=22uF
16V 10% 12.5% |0402=0.068uF;0603=0.68uF
(C<1.0pF) 20%  |0402=0.22uF
16V 0603=2.2uF;0805=3.3uF
(C= .0uF) 12.5% [20% 1206 =10uF;1210=22pF
= 1812=47uF
10V 20% | 30% 0402=0.47pF
6.3V 30% | - -

I.R.: >10V 1GQ or 50Q-F whichever is smaller.

Class Il (X7R, X5R, Y5V)

Rated voltage

Insulation Resistance

100V:X7R

16V:0402>0.22uF

10V: 0201>47nF; 0402>0.47uF
0603>0.47uF;0805>2.2uF
1206>0.47uF;1210>47uF

RxC=10Q-F

6.3V

Test time: 500+24/-Ohrs

Measurement to be made after keeping at room
temp. for 24+2hrs.(Class |) or 484 hrs.

(Class II).
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Item

Requirement

Test Method

Humidity load

No remarkable damage.

Cap change:

NPO:17.5% or 0.75pF whichever is larger
X5R, X5R:>10V, withint12.5%; 6.3V, withint25%
Y5V:>10V, within30%; 6.3V, within+30/-40%

Q/D.F. value:

NPO: C=30pF,Q=200; C<30pF,Q=100+10/3C

X7R, X5R:
Rated vol. | D.F.< Exception of D.F.=
0201(50V);0603=0.047uF
=50V 3.0% 6%
0805=0.18uF; 1206 =0.47uF
10% | 0805=1pF;1210=10uF
25V 5.0% 14% | 0603=0.33uF;1206=4.7uF
15% 0402=0.10uF;0603=0.47uF
0805=2.2uF;1206=6.8uF
10% 0603=0.15uF;0805=0.68uF
1206 =2.2uF;1210=4.7uF
16V 5% 0402=0.033uF;0603=0.68pF
15% | 0805=2.2uF;1206=4.7uF
1210=22uF
0402=0.22pF;0603=0.33uF
10V 7 5% 15% | 0805=2.2uF;1206=2.2uF
1210=22uF
20% | 0201=0.1uF;0402=1uF
6.3V 15% 30% 0402=2.2uF;0603= 10puF
0805=4.7uF;1210=100uF
Y5V:
Rated vol. D.F.< | Exception of D.F.=
=50V 75%  |10% 0603=0.1uF;0805=0.47uF
1206=4.7uF
35V 10% -
0402=0.047uF;0603=0.1uF
10% |0805=0.033uF; 1206 = 1uF
25V 7.5% 1210=4.7uF
15% 0402=0.068uF; 0603=0.1uF
1206 =4.7uF; 1210=22uF
16V 10% 12.5% |0402=0.068uF; 0603 =0.68uF
(C<1.0uF) 20% |0402=0.22uF
Y 0603=2.2uF;0805=3.3uF
(C=1.04F) 12.5% |20% |1206=10uF; 1210=22pF
1812=47uF
10V 20% |30% |0402=0.47uF
6.3V 30% |- -

I.R.: =10V 500MQ or 25Q-F (Whichever is smaller)
Class Il (X7R, X5R, Y5V)

Rated voltage

Insulation Resistance

100V: X7R

16V:0402=0.22uF

10V: 0201 =47nF;0402=0.47uF
0603=0.47uF;0805=2.2uF
1206=4.7uF;1210=47uF

RxC=5Q-F

6.3V

Test temp: 40+2°C

Humidity: 90~95%RH

Test time: 500+24/-0 hrs

To apply voltage: Rated voltage (Max. 500V)

Measurement to be made after keeping at room
temp for 2412hrs.(Class |) or 48+4hrs.(Class II)
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Item Requirement Test Method
High No remarkable damage Test temp:
Temperature Cap change: . 12543°
Load NPO: +3% or +0.3F whichever is larger NPO, X73' 12+5:3 ¢
(Endurance) | X7R. X5R: =10V, withint12.5%; 6.3V, within+30/-40% X8R, Y5V: 8513°C
Q/D.F. value: To apply voltage:
NPO: more than 30pF, Q=350 (1.1) 100% of rated voltage for below range
10pF < C<30pF, Q=275+2.5C Si Dielectri Rated Capacitance
Less than 10pF, Q=200+10C 126 | DIEIeCC | voltage | range
X7R, X5R: 0201 | X5R 6.3V,10V | C=0.1uF
Rated vol. D.F.= Exception of D.F.< 0402 | X5R,Y5V | 6.3V,10V | C=1.0uF
0201(50V) ;0603 =0.047puF
=50V 3.0% | 6% 0805(20.1)8pF; 120620.27UF g:zz izi 223’10\/ gi;';u:
: =>22u
o, > . =
10% | 0805=1pF;1210=10uF (1.2) 6.3V or C=10uF: 150% of rated voltage
0, .
25V 50% | 14% giggfg-?g“EjJGZOO?JGf;Z?“FF (2) 10V < Ur<500V: 200% of rated voltage
15% =0 U =04l 150% of rated voltage for below range
0805=2.2uF;1206 = 6.8uF Rated C ”
0603=0.15F;0805 = 0.68F Size | Dielectric | | apaciiance
10% . voltage range
1206=2.2uF;1210=4.7uF
16V 5% 0402=0.0331/F;0603=0.68F 0603 | X5R 10V16V_ | C=1.0uF
15% | 0805=2.2F;1206=4.7uF 10V C=4.7uF
1210=22pF 0805 | X5R C=2.2uF &
0402 =0.33uF;0603=0.33uF T=0.85+0.1mm
15% | 0805=2.2uF;1206=2.2uF -
1ov 7.5% 1210=22yF 1206 | X5R 10V C=a.7ur s
e 06 ° 0 T=0.85+0.1mm
20% | 0201=0.1uF;0402=1uF 3) 500V 150% of rated vort
. | 0402=2.2uF;0603 = 10pF (3) 500V: 150% of rated voltage
6.3V 15% 30% 0805 =4.7uF:1210 = 100uF (4) Ur=630V: 120% of rated voltage
Y5V: Test time: 1000+24/-Ohrs
' - Measurement to be made after keeping at room
Ratedvol. | D.FE.= | Exception of D.F.= temp. for 24+2hrs.(Class I) or 48+4hrs.(Class I1).
. 0 o 0603=0.1uF;0805=0.47uF
=50V 7.5% 10% 1206=4.7uF
35V 10% - -
0402=0.047uF;0603=0.1uF
10% |0805=0.33uF; 1206= 1pF
25V 7.5% 1210=4.7uF
o 0402=0.068uF;0603=0.47uF
15% 11206 = 4.7yF; 1210=22pF
16V . 32° | 0402=0.068yF; 0603 =0.68yF
o 0
(C<1.04F) 20% | 0402=0.22uF
16V 0603 =2.2uF;0805=3.3uF
- 125% |20% |1206=10pF; 1210=22pF
(C=1.00F) 1812=47pF
10V 20% 30% [0402=0.47uF
6.3V 30% - -
I.R.: =10V 1GQ or 50Q-F whichever is smaller
Class Il (X7R, X5R, Y5V)
Rated voltage Insulation Resistance
100V: X7R
16V:0402=0.22uF
. > : =0.
10V:0201=47nF;0402=0.47uF RXC = 100-F
0603=0.47uF;0805=2.2uF
1206=4.7uF;1210=47uF
6.3V
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lPackaging
Packaging Quantity Unit: mm
Packaging (7” Reel
Type Thickness / Symbol ging ( )
Paper tape Plastic tape
0201 0.30+0.03 L 15K -
0402 0.50+0.05 N 10K -
0.80+0.07 S 4K -
0603
0.80 +0.15/-0.10 X 4K -
0.60+0.10 A 4K -
0.80+0.10 B 4K -
0805 0.85+0.10 T 4K -
1.25+£0.10 D - 3K
1.25+0.20 | - 3K
0.80+0.10 B 4K -
0.95+0.10 C - 3K
1.15+0.15 J - 3K
1206
1.25+0.10 D - 3K
1.60+0.20 G - 2K
1.60 +0.30/-0.10 P - 2K
0.95+0.10 C - 3K
1.25+0.10 D - 3K
1210 1.60+0.20 G - 2K
2.00+0.20 K - 1K
2.50+0.30 M - 1K
1.25+0.10 D - 2K
1808
2.00+0.20 K - 1K
1.25+0.10 D - 1K
1812 2.00+0.20 K - 1K
2.50+0.30 M - 0.5K
0612 0.80+0.10 B 4K -
Tape and Reel
,T,
2B
L
Unit: mm
Chip Size
Type
0201 0402 0603 0805 1206/0612 1210 1808 1812
oC 13.0£1.0 13.0£1.0 13.0£1.0 13.0+1.0 13.0£1.0 13.0£1.0 13.0%1.0 13.0%1.0
w 9.0£1.0 9.0£1.0 9.0£1.0 9.0£1.0 9.0£1.0 9.0£1.0 13.5%1.0 13.5%1.0
DA 178+1.0(7”) 178+1.0(7") 178+1.0(7") 178+1.0(7”) 178+1.0(7”) 178+1.0(7”) 178+1.0(7") 178+1.0(7")
B 60.5+1.0(7") 60.5+£1.0(7") 60.5+1.0(7") 60.5+£1.0(7") 60.5+1.0(7") 60.5+1.0(7") 80.0+1.0(7") 80.0+1.0(7")
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Plastic Tape Size Specification

W
Unit: mm
Type 0805 1206 1210 1808 1812
Thickness | D it |c|ls|p|e]| P |c|D|G|K M D | « D[ k| m

Ao <1.57 <1.85 <1.95 <2.97 <2.97 <2.35 <3.81

Bo <2.40 <3.46 <3.67 <3.73 <3.73 <4.98 | <5.00 <5.30

T 0.23+0.05 0.23:0.05 | 0.23:0.05 0.23+0.05 0.2310.05 0.2520.05 0.25+0.05
Ko <2.50 <2.50 <2.50 <2.50 <3.00 <2.50 <2.50 <3.00
W 8.00£0.10 8.00+0.10 8.00£0.10 8.00£0.10 8.00£0.10 12.0+0.20 12.0+0.20
Po 4.00£0.10 4.00£0.10 4.00£0.10 4.00£0.10 4.00£0.10 4.00+0.10 4.00£0.10
P4 4.00£0.10 4.00£0.10 4.00£0.10 4.00£0.10 4.00£0.10 4.00+0.10 8.00+0.10
P, 2.00+0.05 2.0040.05 2.00+0.05 2.00+0.05 2.00+0.05 2.00+0.05 2.0040.05
Do 1.50+0.05 1.50+£0.05 1.50+0.05 1.50+0.05 1.50+0.05 1.50+0.05 1.50+0.05

D, 1.00+0.10 1.00£0.10 1.00+0.10 1.00+0.10 1.00+0.10 1.00+0.10 1.00+0.10
E 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10
F 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 5.50+0.05

Paper Tape Size Specification Po T
¢ ¥
PR C?—.Pz ] |
- i}
Unit: mm
Type 0201 0402 0603 0805 1206/0612
Thickness L N S X A B B

Ao 0.45+0.05 0.62+0.05 1.02+0.05 1.50+0.10 1.50+0.10 2.00£0.10
Bo 0.75+0.05 1.12+0.05 1.82+0.05 2.30£0.10 2.30£0.10 3.50£0.10

T 0.60+0.05 0.60+0.05 0.95+0.05 0.7540.05 0.9540.05 0.95+0.05
w 8.00+0.10 8.00+0.10 8.00£0.10 8.00£0.10 8.00£0.10 8.00+£0.10
Po 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10
P, 2.00£0.05 2.00£0.05 4.00£0.10 4.00£0.10 4.00+0.10 4.00+0.10
P, 2.00+0.05 2.00+0.05 2.00+0.05 2.00+0.05 2.00+0.05 2.0040.05
Do 1.55+0.05 1.55+0.05 1.55+0.05 1.55+0.05 1.55+0.05 1.50+0.05

E 1.75+0.05 1.75+0.05 1.75+0.05 1.75+0.05 1.75+0.05 1.75+0.10

F 3.50£0.05 3.50£0.05 3.50+0.05 3.5040.05 3.5040.05 3.5040.05
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