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C F/ C FS Thin Film Chip Fuse

LT

e Small and light weight design

e Thin film manufacturing method stabilizing
fusing characteristics

e Low internal resistance

e Suitable for over current protection

RoHS
Compliant

“Construction

Over Coat
‘ Inner Conductor

] -

Sn Plating

® Recognized standard:
UL248-14 file No. E241710

~RpRTeaToR

Ceramic Substrate

e PC related equipment and peripherals
(PC, Hard Drive, ODD, Printer etc.)
e Small portable devices, mobile phone,
PDA, battery charger etc.
e Digital camera
e Game equipment
¢ LCD monitors, LCD modules (Backlight inverter)
e Battery package

~peDegRaton

Product Code Size Rated Voltage
CF: 04: 1.0x0.52mm VA: 125V
Open within Tmin. at ~ 06: 1.6x0.80mm V6: 63V
200% rated current 12: 3.1x1.55mm V5: 50V
CFS: 24:6.1x2.6mm V3: 32V

Open within 5 sec. at
250% rated current

Packaging

T. Paper Tape (5K)

Fuse Element

Cu/Ni Plating

Rated
Current

R50: 0.5A
R80: 0.8A
1RO: 1A
1R25: 1.25A
1R50: 1.5A
2R0: 2A
2R50: 2.5A
3R0: 3.0A
4R0: 4.0A
5R0: 5.0A
7R0: 7.0A



C F/ C FS Thin Film Chip Fuse

"'Dimensions

For CF/CFS 04/06/12

| L

For CF/CFS 24

r
Unit: mm
Type (inch) L w C d t
CF/CFS 04 (0402) 1.020.1 0.52£0.05 0.2£0.1 0.25£0.10 0.35£0.05
CF/CFS 06 (0603) 1.620.1 0.80£0.10 0.32£0.2 0.35£0.20 0.4520.10
CF/CFS 12 (1206) 3.1£0.1 1.5520.10 0.5£0.3 0.5£0.20 0.60+0.10
CF/CFS 24 (2410) 6.1£0.2 2.6+0.1 1.45+0.1 1.4520.1 2.620.1
Parameter Requirement Test Method

Carrying capacity

No fusing

Rated current, 4hrs

Interrupting Ability

No mechanical damages

After the fuse is interrupted,
rated voltage applied for

30secs. again

Bending Test

No mechanical damages

Distance between holding points:

90mm, Bending: 3mm, 30 Seconds Ttime

Resistance to Solder Heat

+20%

260°C+5°C, 10+1sec.

Solderability 95% coverage minimum 245°C+5°C, 2+0.5secs. (Lead Free)
o
Temperature Rise <75°C 100% of its rated current, measure
of surface temperature
Resistance to Dry Heat +20% 105°C+5°C, 1000hrs

Resistance to Solvent

No evident damages on

protective coating and marking

23°C+5°C of Isopropyl
alcohol 90secs.

Insulation Resistance

10kQ and more

Measure DC resistance after fusing

Thermal Shock

AR<£10%

-20°C/+25°C/+125°C/+25°C,
10 cycles
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C F/ C FS Thin Film Chip Fuse

""CF0402 Rating and Characteristic

. . . B
Parts Marking Rated Fusing Resistance Rated Breaking Tem ::I:ture
Designation Current Time (mQ) Typ.* Voltage Capacity rFi)sing
CFO4V3TR50 F 0.50A 320
CFO4V3TR80 K 0.80A 120
CFO4V3T1RO L 1.00A 90
CFO4V3T1R25 M 1.25A 67
Open
CFO4V3T1R50 p 1.50A . . 51
within Tmin.
CFO4V3T1R60 N 1.60A at 200% 46 DC 32V DC 32V/35A
CFO4V3T2R0 s 2.00A rated current 33
CFO4V3T2R50 T 2.50A 25
CFO4V3T3R00 3 3.00A 20
CFO4V3T3R15 u 3.15A 19
CFO4V3T4R0 W 4.00A 16 <75°C at 100%
CFS04V3TR50 F 0.50A 235 rated current
CFS04V3TR80 K 0.80A 86
CFS04V3T1RO L 1.00A 64
CFS04V3T1R25 M 1.25A 45
Open
CFSO04V3T1R50 P 1.50A within 5secs. 35
CFS04V3T1R60 N 1.60A at 250% 32 DC 32V DC 32V/35A
rated current
CFS04V3T2R0 S 2.00A 24
CFS04V3T2R50 T 2.50A 19
CFS04V3T3R00 3 3.00A 15
CFS04V3T3R15 U 3.15A 14
CFS04V3T4R0 W 4.00A 10.5

* Resistance valve was measured with less than 10% of rated current.



C F/ C FS Thin Film Chip Fuse

"'CF0603 Rating and Characteristic

!’arts . Marking Rated Fu.sing Resistance Rated Breaki_ng Temi:(ri:tu re
Designation Current Time (mQ) Typ.* Voltage Capacity sellcs
CFO6V5TR50 F 0.50A 250 DC 50V DC 50V /50A
CFO6V3TR63 | 0.63A 173
CFO6V3TR80 K 0.80A 115
CFO6V3T1RO L 1.00A 88
CFO6V3T1R25 M 1.25A Open 63 DC 32v DC 32V/50A
CFOBV3TIR50 P p50a | Within Tmin. 45
at 200%
CFO6V3T1R6E0 N 1.60A rated current 42
CFO6V3T2R0O S 2.00A 33
CFO6V3T2R50 T 2.50A 24
CFO6V3T3R00 3 3.00A 21 DC 32V DC 32V /50A
CFO6V3T3R15 U 3.15A 19
CFO6V3T4R0 w 4.00A 15 ocsa | oc s son | <75°Cat100%
CFO6V3T5RO Y 5.00A 12 rated current
CFSO6V5TR50 F 0.50A 175 DC 50V DC 50V /50A
CFS06V3TR63 I 0.63A 130
CFSO6V3TR80 K 0.80A 93
CFS06V3T1RO L 1.00A 65
CFSO6V3T1R25 M 1.25A 47
CFSO6V3TIR50 p 1.50A Open 36
within 5secs.
CFSO6V3T1R60 N 1.60A at 250% 34 DC 32V DC 32V /50A
CFS06V3T2R0 S 2.00A rated current 26
CFSO6V3T2R50 T 2.50A 20
CFS06V3T3R00 3 3.00A 16
CFSO6V3T3R15 U 3.15A 15
CFS06V3T4R0 W 4.00A 12
CFSO6V3T5R0 Y 5.00A 9

* Resistance valve was measured with less than 10% of rated current.
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C F/ C FS Thin Film Chip Fuse

"'CF1206 Rating and Characteristic

RoHS

. . . B
Parts Marking Rated Fusing Resistance Rated Breaking Tem ::I:ture
Designation Current Time (mQ) Typ.* Voltage Capacity rFi)sing

CF12V6TR50 F 0.50A 590
CF12V6TR80 K 0.80A 225
CF12V6T1RO L 1.00A 130

DC 63V DC 63V /50A
CF12V6T1R25 M 1.25A 88
CF12V6T1R50 P 1.50A Open 65

within Tmin.
F12V6T2R 2.00A

C 6T2R0 S 00 At 200% 38
CF12V3T2R50 T 2.50A rated current 32

DC 32V DC 32V /50A
CF12V3T3R00 3 3.00A 23
CF12V3T4R0 W 4.00A 15
CF12V3T5R0 Y 5.00A 11 DC 32V DC 32V /50A
CF12V3T7R0 z 7.00A 7 <75°C at 100%
CFS12V6TR50 F 0.50A 385 rated current
CFS12V6TR80 K 0.80A 165
CFS12V6T1RO L 1.00A 108 DC 63V DC 63V /50A
CFS12V6T1R25 M 1.25A 76
CFS12V6T1R50 P 1.50A Open 51

within 5secs.

CFS12V6T2R0 S 2.00A at 250% 32
CFS12V3T2R50 T 2.50A rated current 26

DC 32V DC 32V /50A
CFS12V3T3R00 3 3.00A 20
CFS12V3T4R0 W 4.00A 14
CFS12V3T5R0 Y 5.00A 10 DC 32V DC 32V /50A
CFS12V3T7R0 7 7.00A 6.5

* Resistance valve was measured with less than 10% of rated current.

Compliant




C F/ C FS Thin Film Chip Fuse

"'CF24 Rating and Characteristic

Parts Rated Fusing Resistance Rated Voltage Drop(mV)

Designation Current Time (mQ) Typ.* Voltage Max
CF24VATR50 0.5A 0.163 300
CF24VATR70 0.7A 0.13 280
CF24VATR75 0.75A 0.102 270
CF24VAT1RO 1A 0.073 250
CF24VAT1R50 1.5A 0.043 220
CF24VAT2R0 2A Open within 0.031 125V 200
CF24VAT2R50 2.5A 5 secs. at 200% 0.024 DC 180
CF24VAT3RO00 3A rated current 0.021 160
CF24VAT3R50 3.5A 0.018 150
CF24VAT4R0 4A 0.016 150
CF24VAT5R0 5A 0.013 130
CF24VATERO 6A 0.011 120
CF24VAT7RO 7A 0.0082 120
CF24VAT8RO 8A 0.0058 110
CF24VAT10R0 10A 0.0049 90
CF24VeT12R0 12A Open within 0.0031 65V 80
CF24V6T15R0 15A 60 secs. at 200% rated current 0.0020 DC 70
CFS24VATR50 0.5A 0.451 400
CFS24VATR70 0.7A 0.210 360
CFS24VATR75 0.75A 0.242 320
CFS24VAT1RO 1A 0.132 250
CFS24VAT1R50 1.5A 0.067 230
CFS24VAT2R0 2A Open Min 0.043 sy 210
CFS24VAT2R50 2.5A 1 sec Max 60 secs. at 200% 0.04 o 200
CFS24VAT3R00 3A rated current 0.033 190
CFS24VAT3R50 3.5A 0.024 180
CFS24VAT4R0 4A 0.022 160
CFS24VAT5R0 5A 0.021 150
CFS24VAT6RO 6A 0.018 140
CFS24VAT7RO 7A 0.011 130

* Resistance valve was measured with less than 10% of rated current.
Note: CF/CFS 24 Series are Ceramic Brick Fuse.
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e Small and light weight design

e Thin film manufacturing method stabilizing
fusing characteristics

e Low internal resistance

e Suitable for over current protection

® Recognized standard:
UL248-14 file No. E241710

e PC related equipment and peripherals
(PC, Hard Drive, ODD, Printer etc.)
* Small portable devices, mobile phone,
PDA, battery charger etc.
* Digital camera
e Game equipment
¢ LCD monitors, LCD modules (Backlight inverter)
e Battery package

CP

Over Coat
‘ Inner Conductor

Sn Plating —

=

‘ — Fuse Element

Cu/Ni Plating

Ceramic Substrate

V5 T R50

. . Rated
Product Code Size Rated Voltage Packaging Current
Lead Free Thin Film 04: 0402(1.0x0.5mm) V6: 63V T. Paper Tape (5K) R50: 0.5A  3R00: 3A
Chip Fuse 06: 0603(1.6x0.8mm)  V5: 50V R63:0.63A  3R15:3.15A
12:1206(3.2x1.6mm)  V3: 32V R80: 0.8A  4R0: 4A
VA: 125V 1RO: 1A 5R0: 5A
1R25: 1.25A 7R0: 7A
1R50: 1.5A
1R60: 1.6A
2R0: 2A
2R50: 2.5A

8 http://www.tai.com.tw
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CP

Lead Free Thin Film

Chip Fuse

RoHS
Compliant

Unit: mm

Type (inch) w C d t

CP0O6V (0603) 1.6+0.1 0.8+0.1 0.3+0.2 0.35+0.2 0.45+0.1

CP12V (1206) 3.1+0.1 1.55+0.1 0.5+0.3 0.5+0.2 0.6+0.1

. . . . Body
Parts Marking Rated Fusing Resistance Rated Typical Temperature

Designation Current Time (mQ) Typ.* Voltage I’t (A%S) r‘i)sing
CP06V5TR50 F 0.50A 385 DC 50V 0.0088
CPO6V3TR63 | 0.63A 218 0.0145
CP06V3TR80 K 0.80A 161 0.0178
CPO6V3T1RO L 1.00A 125 0.0298

DC 32V
CPO6V3T1R25 M 1.25A Open 85 0.0507
CPO6V3TIR50 P 1.50A within 5sec. 66 0.0745
<75°C at 100%
CP06V3T1R60 N 1.60A at 200% 63 0.0817
rated current
CPO6V3T2R0 S 2.00A rated current 45 0.1176
CP06V3T2R50 T 2.50A 36 0.1807
CP06V3T3R00 3 3.00A 28 DC 32V 0.3517
CP06V3T3R15 U 3.15A 27 0.3805
CP06V3T4R0 W 4.00A 20 0.5746
DC 32V

CP06V3T5R0 Y 5.00A 16 0.7726




C P Lead Free Thin Film
Chip Fuse

""Rating & Characteristic

!’arts . Marking Rated Fu.sing Resistance Rated Typical Temf):‘rj:tu re
Designation Current Time (mQ) Typ.* Voltage It (A2S) rising
CP12V6TR50 F 0.50A 640 0.015
CP12V6TR80 K 0.80A 258 0.040
CP12V6T1RO L 1.00A 178 DC 63V 0.062
CP12V6T1R25 M 1.25A Open 122 0.094
CP12V6TIRS0 P 1.50A within Ssec. 83 0.141 <75°C at 100%
CP12V6T2R0 S 2.00A at 200% 57 0.285 rated current
CP12V3T2R50 T 2.50A rated current 44 0.445
DC 32v

CP12V3T3R00 3 3.00A 33 0.639
CP12V3T4R0 W 4.00A 22 1.109
CP12V3T5R0 Y 5.00A 17 DC 32v 1.710
CP12V3T7R0 Z 7.00A M 3.300

~TETReTatIer DEratng e

- Normal Ambient Temperature: 25°C
- Operating Temperature: -20°C~105°C, whit proper Derating factor as below:

TA-I Chip fuse temperature-derating chart
120

110

100

90

Percent of rating (%)

80
-20 0 20 40 60 80 100 120

Ambient temperature (°C)
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CP

Lead Free Thin Film

Chip Fuse

“Reliability Test

Parameter Requirement Test Method
Carrying capacity No fusing Rated current ,4hr
Fusing Time Within 5sec. 200% of its rated current
Interrupting Ability No mechanical

damages

After the fuse is interrupted ,rated voltage
applied for 30sec again

Bending Test

No mechanical

Distance between holding points: 90mm,

damages Bending:3mm, 1time ,30sec
Resistance to solder Heat +20% 260°C + 5°C, 10seconds + 1second
0, o o
Solderabilty 95% coverage 235°C + 5°C, 2+0.5second
minimum 245°C + 5°C, 2 = 0.5second (Lead Free)
) 100% of its rated current,
Temperature Rise <75°C
Measure of surface temperature
Resistance to Dry Heat +20%

105°C+5°C, 1000 hrs

Resistance to Solvent

No evident damages on protective
coating and marking

23°C+5°C of Isopropyl alcohol 90second

Insulation Resistance

10kQ and more Measure DC resistance after fusing
Thermal Shock AR<10% -20°C / +25°C / +125°C / +25°C, 10 cycles
g8z 85g.5.2 £ 5. .85.8
S 5ol 238d5HES s o TT3JI$EEE
X NV
i i
10 l‘l‘l \” 10 \\ \\ \
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C PS Lead Free Thin Film

Chip Fuse

LT

e Small and light weight design

e Thin film manufacturing method stabilizing
fusing characteristics

e Low internal resistance

e Suitable for over current protection

® Recognized standard:
UL248-14 file No. E241710

~RpRTeateR

e PC related equipment and peripherals
(PC, Hard Drive, ODD, Printer etc.)

e Small portable devices, mobile phone,
PDA, battery charger etc.

e Digital camera

e Game equipment

Over Coat

Inner Conductor

Sn Plating

)

U Fuse Element Cu/Ni Plating

Ceramic Substrate

¢ LCD monitors, LCD modules (Backlight inverter)

e Battery package

~ypeDegRIte

Product Code Size

Chip Fuse 04: 0402(1.0x0.5mm)
Open with 1~120sec.  06: 0603(1.6x0.8mm)
at 200% rated current  12: 1206(3.2x1.6mm)

12

Rated Voltage Packaging

V6: 63V T: Paper Tape (5K)
V5: 50V

V3: 32V

VA: 125V

Rated
Current

R50: 0.5A  3R00: 3A
R63: 0.63A  3R15: 3.15A
R80: 0.8A  4R0: 4A
1RO: 1A 5R0: 5A
1R25: 1.25A 7R0: 7A
1R50: 1.5A

1R60: 1.6A

2R0: 2A

2R50: 2.5A



RoHS
Compliant

Lead F Thin Fil
CPS Gt

Unit: mm
Type (inch) L w C d t
CPS06V (0603) 1.6£0.1 0.8+£0.1 0.3£0.2 0.35+0.2 0.45+0.1
CPS12V (1206) 3.1£0.1 1.55+0.1 0.5£0.3 0.5£0.2 0.6£0.1
. . . . Body
Parts Marking Rated Fusing Resistance Rated Typical Temperature
Designation Current Time (mQ) Typ.* Voltage It (A%S) r‘i)sing

CPS06V5TR50 F 0.50A 308 DC 50V 0.0135

CPS06V3TR63 | 0.63A 170 0.0216

CPS06V3TR80 K 0.80A 125 0.0349

CPS06V3T1RO L 1.00A 89 0.0726

CPS06V3T1R25 M 1.25A Open 67 DC 32V 0.0852

CPS06V3T1R50 p 1.50A within 1~120sec. 51 0.1464 <75°C at 100%
CPSO6V3T1R60 N 1.60A at 200% 46 0.1665 rated current
CPSO6V3T2R0 s 2.00A rated current 36 0.2160

CPS06V3T2R50 T 2.50A 28 0.5030

CPS06V3T3R00 3 3.00A 22 DC 32V 0.6980

CPS06V3T3R15 U 3.15A 21 0.7668

CPS06V3T4R0 W 4.00A 18 1.8380

DC 32V
CPS06V3T5R0 Y 5.00A 12 2.5970

13



C PS Lead Free Thin Film

Chip Fuse

"'Rating & Characteristic

. . . B
Parts Marking Rated Fusing Resistance Rated Typical Tem :‘rj:ture
Designation Current Time (mQ) Typ.* Voltage It (A2S) rri)sing

CPS12V6TR50 F 0.50A 528 0.027
CPS12V6TR80 K 0.80A 215 0.072
CPS12VeT1RO L 1.00A 149 0.134

DC 63V
CPS12V6T1R25 M 1.25A Open 100 0.233
CPS12V6T1R50 P 1.50A within 1~120sec. 71 0.305 <75°C at 100%
CPS12V6T2R0 S 2.00A at 200% 47 0.509 rated current
CPS12V3T2R50 T 2.50A rated current 39 0.777

DC 32V
CPS12V3T3R00 3 3.00A 28 1.285
CPS12V3T4R0 W 4.00A 19
CPS12V3T5R0 Y 5.00A 15 DC 32V 5.510
CPS12V3T7R0 7 7.00A 10 10.170

~Temperatier Derating Curve

- Normal Ambient Temperature: 25°C
- Operating Temperature: -20°C~105°C, whit proper Derating factor as below:

TA-I Chip fuse temperature-derating chart
120

<

S 110

()]

£

T

<

O -

k=

8 90

o) :

& i :
80 :
-20 0 20 40 60 80 100 | 120

Ambient temperature (°C) 105
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CPS

"Reliability Test

Lead Free Thin Film
Chip Fuse

Parameter Requirement Test Method
Carrying capacity No fusing Rated current ,4hr
Fusing Time

Within 1~120sec.

200% of its rated current

Interrupting Ability

No mechanical

damages

After the fuse is interrupted ,

rated voltage applied for 30sec again

Bending Test

No mechanical

Distance between holding points: 90mm,

damages Bending:3mm, 1time, 30sec

Resistance to solder Heat +20% 260°C+5°C, 10seconds + 1second
- 95% coverage 235°C+5°C, 2+0.5second
Solderability o
minimum 245°C+5°C, 2+0.5second (Lead Free)
) 100% of its rated current,
Temperature Rise <75°C
Measure of surface temperature

Resistance to Dry Heat +20% 105°C+5°C, 1000 hrs

Resistance to Solvent

No evident damages on protective
coating and marking

23°C+5°C of Isopropyl alcohol 90second

Insulation Resistance

10kQ and more

Measure DC resistance after fusing

Thermal Shock

AR<10%

-20°C/+25°C /+125°C/+25°C, 10 cycles
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e Small and light weight design

e Thin film manufacturing method stabilizing Over Coat

fusing characteristics ‘ Inner Conductor

e Low internal resistance Sn Plating — ‘

e Suitable for over current protection

® Recognized standard:
UL248-14 file No. E241710 [
“Application - eeremen CuniPatng

Ceramic Substrate

e PC related equipment and peripherals
(PC, Hard Drive, ODD, Printer etc.)
* Small portable devices, mobile phone,
PDA, battery charger etc.
* Digital camera
e Game equipment
¢ LCD monitors, LCD modules (Backlight inverter)
e Battery package

. . Rated
Product Code Size Rated Voltage Packaging Current
Chip Fuse 06: 0603(1.6x0.8mm)  V6: 63V T: Paper Tape (5K) R50: 0.5A
Open with 1~60 sec. 12: 1206(3.2x1.6mm)  V5: 50V 1RO: 1A
at 200% rated current V3: 32V
VA: 125V
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RoHS
Compliant

C H Lead Free Thin Film
Chip Fuse

Unit: mm
Type (inch) L w C d t
CHO6V (0603) 1.6£0.1 0.8+£0.1 0.3£0.2 0.35+0.2 0.45+0.1
CH12V (1206) 3.1£0.1 1.55+0.1 0.5£0.3 0.5£0.2 0.6£0.1
. . . . Body
Parts Marking Rated Fusing Resistance Rated Typical Temperature

Designation Current Time (mQ) Typ.* Voltage It (A%S) r‘i)sing
CHO6V5TR60 F 0.50A 308 DC 50V 0.013
CHO6V3TR63 | 0.63A 170 0.015
CHO6V3TR80 K 0.80A 125 0.025
CHO6V3T1RO L 1.00A 89 0.064
CHO6V3T1R25 M 1.25A Open 67 DC 32V 0.065
CHO6V3T1R50 p 1.50A within 1~60sec. 51 0.089 <75°C at 100%
CHO6V3T1R60 N 1.60A at 200% 46 0.101 rated current
CHOBV3T2RO s 2.00A rated current 36 0.188
CHO6V3T2R50 T 2.50A 28 0.458
CHO6V3T3R00 3 3.00A 22 DC 32V 0.565
CHO6V3T3R15 U 3.15A 21 0.620
CHO6V3T4R0 W 4.00A 18 1.665

DC 32V

CHO6V3T5R0 Y 5.00A 12 2.597
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C H Lead Free Thin Film

Chip Fuse

""Rating & Characteristic

. . . B
Parts Marking Rated Fusing Resistance Rated Typical Tem :?:ture
Designation Current Time (mQ) Typ.* Voltage It (A2S) r‘i)sing

CH12V6TR50 F 0.50A 528 0.027
CH12V6TR80 K 0.80A 215 0.072
CH12V6T1RO L 1.00A 149 0.112

DC 63V
CH12V6T1R25 M 1.25A Open 100 0.212
CH12V6T1R50 P 1.50A within 1~60sec. 71 0.333 <75°C at 100%
CH12V6T2R0O S 2.00A at 200% 47 0.763 rated current
CH12V3T2R50 T 2.50A rated current 39 1.201

DC 32V
CH12V3T3R00 3 3.00A 28 1.383
CH12V3T4R0 W 4.00A 19
CH12V3T5R0 Y 5.00A 15 DC 32V 4,959
CH12V3T7R0 7 7.00A 10 7.629

~TETReTatIer DEratng e

- Normal Ambient Temperature: 25°C
- Operating Temperature: -20°C~105°C, whit proper Derating factor as below:

TA-I Chip fuse temperature-derating chart
120
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o i ]
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-20 0 20 40 60 80 100 | 120

Ambient temperature (°C) 105
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CH

“Reliability Test

Lead Free Thin Film
Chip Fuse

Parameter Requirement Test Method
Carrying capacity No fusing Rated current ,4hr
Fusing Time

Within 1~60sec.

200% of its rated current

Interrupting Ability

No mechanical

damages

After the fuse is interrupted ,

rated voltage applied for 30sec again

Bending Test

No mechanical

Distance between holding points: 90mm,

damages Bending:3mm, 1time, 30sec

Resistance to solder Heat +20% 260°C+5°C, 10seconds + 1second
- 95% coverage 235°C+5°C, 2+0.5second
Solderability o
minimum 245°C+5°C, 2+0.5second (Lead Free)
) 100% of its rated current,
Temperature Rise <75°C
Measure of surface temperature

Resistance to Dry Heat +20% 105°C+5°C, 1000 hrs

Resistance to Solvent

No evident damages on protective
coating and marking

23°C+5°C of Isopropyl alcohol 90second

Insulation Resistance

10kQ and more

Measure DC resistance after fusing

Thermal Shock

AR<10%

-20°C/+25°C /+125°C/+25°C, 10 cycles

|
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S R F Lead Free SMD Resettable
Fuse

LT

e Small and light weight design

e Thin film manufacturing method stabilizing
fusing characteristics

e Low internal resistance

e Suitable for over current protection

® Recognized standard:
UL248-14 file No. E241710

~RpRTeateR

e PC related equipment and peripherals
(PC, Hard Drive, ODD, Printer etc.)
e Small portable devices, mobile phone,

PDA, battery charger etc.
e Digital camera
e Game equipment
¢ LCD monitors, LCD modules (Backlight inverter)
e Battery package

~ypeDegRIte

HiCE! Size I-hold Vmax (Vdc) Packaging Lead Free
Coble
SMD 12: 1206 035: 0.35A V06: 6V E: Embossed
Resettable Fuse (3.2x1.6mm) \V08: 8V Tape
18: 1812 V09: 9V
(4.5x3.2mm) V12: 12V
29: 2920 V13:13.2V
(7.5x5.5mm) V15: 15V
V16: 16V
V30: 30V
V60: 60V
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SRF

Lead Free SMD Resettable
Fuse

RoHS
Compliant

B
]
Unit: mm
Type (inch) C D E
(Inch Size code) Min. Max. Min. Max. Min. Max. Min. Min.
SRF12-XXXVXX-EF 3.00 3.50 1.50 1.80 0.40 0.90 0.15 0.10
SRF18-XXXVXX-EF 4.37 4.73 3.07 3.41 0.40 0.90 0.30 0.25
SRF29-XXXVXX-EF 6.73 7.98 4.80 5.44 0.30 0.90 0.30 0.10
Ihold ltrip Pd Maximum Resistance
Model Marking | ™™ Imax @25°c | @25°C Typ. Time To Trip
(VdC) (A) (A) (A) (W) Current| Time Rimin R1max
(A) | (Seq) | (Q | (Q
SRF12-010V15-EF 1 15 100 0.1 0.3 0.5 0.5 1.5 1 6
SRF12-020VQ9-EF 2 9 100 0.2 0.5 0.5 8 0.02 0.65 35
SRF12-035V06-EF 3 6 100 0.35 0.75 0.5 8 0.1 0.25 1.2
SRF12-050V06-EF 5 6 100 0.5 1 0.5 8 0.1 0.15 0.85
SRF12-075V06-EF 7 6 40 0.75 1.5 0.6 8 0.2 0.09 | 0.385
SRF12-100V06-EF 0 6 100 1 1.95 0.6 8 0.3 0.06 0.23
SRF12-110V06-EF 0 6 100 1.1 2.2 0.6 8 0.3 0.06 0.21
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S R F Lead Free SMD Resettable
Fuse

Model Marking Vimax Imx @IZOSI(T’C @ I;i'.;c M::x. TIieraé(!l[g l!rrr?p Resistance
(vdd) (A) (A) (A) ) Current| Time | Rimin | R1max
(A) | (Seqd | (@ | (@)
SRF12-005V60-EF ol 60 100 0.05 0.15 04 0.3 1.5 3.6 50
SRF12-010V60-EF oN 60 100 0.1 0.25 0.4 0.5 1 1.6 15
SRF12-025V16-EF oA 16 100 0.25 0.5 0.6 8 0.08 0.35 2.5
SRF12-035V06-EF oB 6 100 0.35 0.75 0.6 8 0.1 0.25 1.3
SRF12-050V06-EF af 6 100 0.5 1 0.6 8 0.1 0.15 0.7
SRF12-050V13-EF aF 13.2 100 0.5 1 0.6 8 0.1 0.15 0.7
SRF12-075V06-EF aG 6 100 0.75 1.5 0.6 8 0.2 0.09 0.5
SRF12-100V06-EF oH 6 100 1 1.8 0.6 8 0.3 0.055 | 0.27
SRF12-150V06-EF al 6 100 1.5 3 0.8 8 1 0.04 | 0.13
SRF12-200V06-EF aK 6 100 2 35 0.8 8 1.5 0.018 | 0.08
odel U oo | e |y | Tmelolnp | Resanc
(Vdo) (A) (A) (A) ) Current| Time | Rimin | R1max
(A) | (Seq | (@ | (@)
SRF18-010V30-EF 30 100 0.1 0.3 0.8 0.5 1.5 0.75 15
SRF18-014V60-EF 60 100 0.14 0.34 0.8 1.5 0.15 0.65 6
SRF18-020V30-EF 30 100 0.2 0.4 0.8 8 0.02 0.35 5
SRF18-060V30-EF 30 100 0.3 0.6 0.8 8 0.1 0.25 3
SRF18-050V15-EF 15 100 0.5 1 0.8 8 0.15 0.15 1
SRF18-075V13-EF 13.2 40 0.75 1.5 0.8 8 0.2 0.09 0.45
SRF18-075V16-EF 16 100 0.75 1.5 0.8 8 0.2 0.09 0.45
SRF18-110V08-EF 8 100 1.1 2.2 0.8 8 0.3 0.05 0.25
SRF18-110V16-EF 16 100 1.1 2.2 0.8 8 0.3 0.05 0.25
SRF18-125V16-EF 16 100 1.25 2.5 0.8 8 0.4 0.05 0.15
SRF18-150V08-EF 8 100 1.5 3 0.8 8 0.5 0.04 | 0.16
SRF18-300V12-EF 12 100 3 3 0.8 8 0.5 0.04 0.16
SRF18-150V16-EF 16 100 1.5 3 0.8 8 0.5 0.04 0.16
SRF18-160V08-EF 8 100 1.6 2.8 0.8 8 1 0.03 0.13
SRF18-200V08-EF 8 100 2 4 0.8 8 2 0.02 0.1
SRF18-260V08-EF 8 100 2.6 5 0.8 8 2.5 0.015 | 0.05
SRF18-300V08-EF 8 100 3 5 0.8 8 4 0.012 | 0.04
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Lead Free SMD Resettable

SRF e

RoHS
Compliant

Model Vimax Imax @Ihzoskic @I;isp°c T;dp. T?,’fé‘%‘{ﬁ'p Resistance
(Vdc) (A) (A) (A) ) Current| Time | Rimin | R1max
(A) | (Seq) | (@ | (@)
SRF29-030V60-EF 60 100 0.3 0.6 1.5 1.5 3 0.6 4.8
SRF29-030V60-EF 60 100 05 1 1.5 25 4 0.18 1.4
SRF29-030V33-EF 33 100 0.75 1.5 1.5 8 03 0.1 1
SRF29-030V33-EF 33 100 1.1 22 1.5 8 0.5 0.065 | 0.41
SRF29-030V33-EF 33 100 1.25 25 1.5 8 2 0.05 | 025
SRF29-030V33-EF 33 100 1.5 3 1.5 8 2 0.035 | 0.23
SRF29-030V33-EF 33 100 1.85 3.7 1.5 8 2.5 0.03 0.15
SRF29-030V16-EF 16 100 2 4 1.5 8 4.5 0.02 | 012
SRF29-030V16-EF 16 100 25 5 1.5 8 16 0.02 | 0.085
SRF29-030V06-EF 6 100 2.6 5.2 1.5 8 10 0.014 | 0.075
SRF29-030V06-EF 6 40 3 6 1.5 8 20 0.12 | 0.045
SRF29-030V16-EF 16 100 3 6 1.5 8 20 0.012 | 0.048
lhoid = Hold Current. Maximum current device will sustain for 30min without tripping in 25°C still air.
Itrip = Trip Current. Minimum current at which the device will trip in 25°C still air.
Vmax = Maximum voltage device can withstand without damage at rated current.
Imax = Maximum fault current device can withstand without damage at rated voltage.
Pdyp = Power dissipated from device when in the tripped state at 25°C still air.
Rityp = Typical resistance of device in initial (un-soldered) state.

R1max = Maximum resistance of device at 25°C measured one hour post reflow.

“Environment

Operating Conditions

Operating Temperature: -40°C to 85°C

Device Surface Temperature: 125°C max

Environmental Specifications

TEST ITEM Condition Resistance Change
Passive aging 85°C,1000hr +5% typical
Humidity aging 85°C, 85%R.H, 168hr +5% typical
Thermal shock 85°C to -40°C, 20times +33% typical
Resistance to solvent MIL-STD-202,Method215 No change
Vibration MIL-STD-202,Method201 No change
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Ultra-Low Capacitance
MAX Guard® ESD Suppressor
(High Frequency Type)

UM

“Features “Construction

e Ultra low capacitance (<0.05pF)
e Ultra-low leakage current (<1nA)
e Zero signal distortion

Over Coat

Conductor

Sn Plating !

e Fast response time T
e Bi-direction protection device

! !! ! " !! !I H I I H Suppressor Element

Ni Plating
* Mobile / smart phone Ceramic Substrate
e Computers / N/B PC
e Digital cameras
* PDA / MID / UMPC
e Plasma display panels / LCD TVs/HDTVs / PDP
e MP3 / Multimedia players / Game device
e Scanner / Printer
e Ultra-high speed data ports
USB 2.0, IEEE1394, DVI
HDMI, High speed Ethernet
“Type Designation
Product . Safety Operating . Typlcgl Ty.plcal
Code Sles Certificaion  Voltage g, C\Ilamplng Trigger
oltage Voltage
Ultra-Low 04:0402 A: Suitable for ~ 03: 3.3V T. Paper Tape 1:17V V1: 150V
Capacitance (1.0x0.5mm) I[EC61000-4-2 05: 5.5V (5K/10K) 2: 25V V2: 250V
MAX Guard 06: 0603 B: Suitable for 12: 12V
Suppressor (1.6x0.8mm) IEC61000-4-2 24: 24V
25KV
Air-discharge
C: Suitable for
IEC61000-4-2
& AEC-Q200
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UM

Ultra-Low Capacitance
MAX Guard® ESD Suppressor
(High Frequency Type)

|
’_

RoHS
Compliant

Unit: mm
Type (inch) L w C d t
UMS04 (0402) 1.00£0.1 0.50+0.05 0.20+0.1 0.25+0.1 0.35+£0.05
UMSO06 (0603) 1.55+0.1 0.80+0.1 0.30+0.2 0.30+0.2 0.45+0.1
Continuous Trigger |Clamping Leakage ESD Pulse
Type Operating ES_D_ Voltage | Voltage |Capacitance*:| Current Res!)onse Withstand
Voltage (Max.) Capability* (Typ.)* | (Typ.)* (Typ.) Time (Typ.)**
MSOBADIT I IS0V | 17y
3.3VDC
UMS04A03T2V2 250V 25V
UMS06A03T2V2 .
UMS04A05T1V1 Direct
Discharge: 8KV | 150V 17V >1000
UMS06A05T1V1 <0.05pF <1nA <Ins
UMSO04A05T2V2 > VBe pulses
UMS06A05T2V2 Al 250V 25V
UMSO2A12T2V2 Discharge: 15KV
12 VDC
UMS06A12T2V2 250V 25V
UMS04A24T2V2
UMS06A24T2V2 24 VbC 250V BV

Note:

*1. The function meets with the requirement of IEC 61000-4-2 specification.
*2. Trigger measurement made using Transmission Line Pulse method.
*3. Capacitance measured at 1 M~1.8 GHz.

*4. Performing under IEC 61000-4-2 level 4 (8KV contact discharge, 15KV air discharge).
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Low Capacitance MAX Guard®
ESD Suppressor

MS

“Features

e Low capacitance (<0.2pF)

“Construction

e Ultra low leakage current (<1nA) Over Coat

Conductor

e Fast response time

Sn Plating !

e Bi-direction protection device

“Rpplication

[ v
‘ Suppressor Element

Ni Plating

* Mobile / smart phone Ceramic Substrate

e Computers / N/B PC

e Digital cameras

e PDA / MID / UMPC

e Plasma display panels / LCD TVs/HDTVs / PDP

e MP3 / Multimedia players / Game device

e Scanner / Printer

e High speed data ports

USB 2.0, IEEE1394
“Type Designation
. Typical Typical

Aielie, Size S?fety. EEIEMTE Packaging Clgrflping Trirg;ger

Code Certification ~ Voltage Voltage Voltage

MAX Guard 04: 0402 A: Suit For 03: 3.3V T: Paper Tape 1. 17V V1: 150V
Suppressor (1.0x0.5mm) I[EC61000-4-2 05: 5.5V (5K/10K) 2: 25V V2: 250V
06: 0603 12: 12V
(1.6x0.8mm) C: Suit For 24: 24V
I[EC61000-4-2
& AEC-Q200
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MS

Low Capacitance MAX Guard®

ESD Suppressor

RoHS
Compliant

Unit: mm
Type (inch) L w C d t
MS04 (0402) 1.00+0.1 0.50+0.05 0.20+0.1 0.25+0.1 0.35+0.05
MS06(0603) 1.55+0.1 0.80+0.1 0.30+0.2 0.30+0.2 0.45+0.1
Continuous Trigger |Clamping Leakage ESD Pulse
Type Operating ESP_ Voltage | Voltage |Capacitance*:| Current Response | yyjthstand
Voltage (Max.) | €3PaBIlty™ | (ryp )2 | (ryp.)*: (Typ.) Time | (Typ*
3.3VDC
MS04A03T2V2 250V 25V
MS06A03T2V2 .
MS04A05T1V1 . Direct
MSOBAGSTIV Discharge: 8KV | 150V 17V <0.20F <InA <Ins >1000
MS04A05T2V2 > VR pulses
MS06A05T2V2 Al 250V 25V
MS04A1ZTIV Discharge: 15KV
12 VDC 250V 25V
MS06A12T2V2 >0 >
MS04A24T2V?2
MSO6A24T2V2 24 VDC 250V 25V

Note:

*1. The function meets with the requirement of IEC 61000-4-2 specification.
*2. Trigger measurement made using Transmission Line Pulse method.
*3. Capacitance measured at 1 M~1.8 GHz.

*4. Performing under IEC 61000-4-2 level 4 (8KV contact discharge, 15KV air discharge).
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M V Multilayer Chip Varistor for
Surge and ESD Protection-

L Type Series

“Features ““Construction

* No polarity due to symmetrical current-voltage
characteristics

* Excellent electro static absorption capability Fired Ceramic Dielectric

e Variable capacitance Terminal

* Suitable for ESD Protection Electrode —

~EppTeTeT

e USB2.0 Power and Data lines I/O Port protection
¢ Notebook PC, Computers

e Monitors and Flat Panel Displays
e [EEE 1394 Firewire Ports

e \Video Graphics Cards

e SIM ports Mobile phone

e Digital Camera

* MP3/MP4 player

e LCD Module

e HUB/ Telecom/ Wireless LAN

e Keyboard

Inner Metal Electrode

YT

Max.

P::c:)d duect Size Type Series Working Packaging Iné(e):’r;al \\jz'lalc;t;;
Voltage
Multilayer 04: 0402 Surge/ESD 04: 4v T: Paper tape 080: 8V
Varistor 06: 0603 Protention 11: 11V 0402: 10K 120: 12V
08: 0805 25: 25V 0603: 4K 330: 33V
12: 1206 0805: 3K

1206: 3K

28



MV

Multilayer Chip Varistor for

Surge and ESD Protection-

L Type Series

“Dimension

MLV Element

RoHS
Compliant

|~ Electrode
Unit: mm

Type L D

0402 1.0+0.10 05+0.10 0.6 max 0.25:0.10

0603 16£0.1 0.8+0.15 0.9 max 0.320.10

0805 2.00 0.2 1.25 % 0.20 1.0 max 0.40 £ 0.20

1206 32002 160=0.15 1.2 max 0.50 £ 0.20

. - Energy .
Working Voltage . Clamping : Typical
Part No. e (MAX) Varistor Voltage | Peak Current Voltage (MAX) Ab(s“:rAp;l)on Capacitance

Unit Condition (V‘:ﬁs) R,c) VimA (V) 8/20ps (A) | (A) (V) | 10/1000ps(J) | 1KHz (pF)
MVO4L04T-080 4 5.5 8(8~11) 20 1 20 0.05 295
MVO4LO6T-120 6 9 12(10.2-13.8) 20 1 23 0.05 190
MVO4LOST-150 8 11 15 (12 75-17.25) 20 1 25 0.05 160
MVO4LT1T-180 11 14 8(15.3~20.7) 20 1 30 0.05 135
MVOAL12T220 | ga0p | 12 16.5 22 (19.8~24.2) 20 1 36 0.05 105
MVO4L14T-240 14 18 24 (21.6~26.4) 20 1 40 0.05 93
MV04L17T-270 17 2 27 (24.3~29.7) 20 1 45 0.05 75
MV04L20T-330 20 26 33(29.7~36.3) 20 1 54 0.05 54
MV04L25T-390 25 30 39 (35.1~42.9) 20 1 65 0.05 45
MVOBLO4T-080 4 55 8(8~11) 30 1 20 0.1 800
MVOGLOGT-120 6 9 12 (10.2~13.8) 30 1 23 0.1 680
MVOBLOST-150 8 11 15(12.75~17.25) 30 1 25 0.1 460
MVOBL11T-180 11 14 8(15.3~20.7) 30 1 30 0.1 350
MVO6L14T-240 14 18 24 (21.6~26.4) 30 1 39 0.1 270
MVOGL17T270 | 0603 | 17 22 (24 3-29.7) 30 1 44 0.1 235
MV06L20T-330 20 26 3(29.7-36.3) 30 1 54 0.1 200
MV06L25T-390 25 30 (35 1~42.9) 30 1 65 0.1 120
MV06L30T-470 30 38 (42 3-51.7) 30 1 77 0.1 100
MVO6L35T-560 35 45 6 (50.4-61.6) 30 1 90 0.1 80
MVOSLO4T-080 4 5.5 8(8~11) 80 1 20 0.1 1600
MVOSLOGT-120 6 9 2(10.2-13.8) 80 1 23 0.1 1180
MVO8LO8T-150 8 11 15 (12.75~17.25) 100 1 25 0.1 1050
MVOSLT1T-180 11 14 8(15.3~20.7) 100 1 30 0.1 750
MVOSL14T-240 14 18 24 (21.6~26.4) 100 1 39 0.2 550
MVO8L17T-270 17 2 27 (24.3-29.7) 100 1 44 0.2 400
Mv0sL20T330 | %895 [ 20 26 33(29.7~36.3) 100 1 54 03 350
MV08L25T-390 25 30 39 (35.1~42.9) 100 1 65 03 310
MVO8L30T-470 30 38 47 (42.3-51.7) 100 1 77 0.3 280
MVOSL35T-560 35 45 56 (50.4~61.6) 80 1 90 03 195
MV12L04T-080 4 5.5 8(8~11) 100 1 20 0.2 3200
MV12L11T-180 11 14 8(15.3~20.7) 100 1 30 0.3 1150
MV12L14T-240 14 18 24(21.6~26.4) 100 1 39 0.3 900
MV12L17T-270 17 2 27(24.3~29.7) 100 1 44 0.4 840
MV12L20T7-330 20 26 33(20.7~36.3) 100 1 54 0.5 490
MV12L25T390 | 1206 | 25 30 30(35.1~42.9) 100 1 65 0.6 440
MV12L30T-470 30 38 47(42.3-51.7) 100 1 77 0.7 400
MV12L35T-560 35 45 56(50.4~61.6) 100 1 90 0.8 310
MV12L40T-680 40 56 68(61.2~74.8) 100 1 110 1.0 280
MV12L507-820 50 65 82(73.8~90.2) 100 1 135 0.5 240
MV12L60T-101 60 85 100(90~110) 100 1 165 0.6 160

*If your request is out of this range, please feel free to contact with our factory.
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M V Multilayer Chip Varistor for
ESD Protection-E Type Series

“Features “"Construction

* No polarity due to symmetrical current-voltage
characteristics

* Excellent electro static absorption capability Fired Ceramic Dielectric

e Variable capacitance Terminal

* Suitable for ESD Protection Electrode —

~EppTeTeT

e USB2.0 Power and Data lines I/O Port protection
¢ Notebook PC, Computers

* Monitors and Flat Panel Displays
e [EEE 1394 Firewire Ports

e \Video Graphics Cards

e SIM ports Mobile phone

e Digital Camera

* MP3/MP4 player

e LCD Module

® HUB/ Telecom/ Wireless LAN

e Keyboard

Inner Metal Electrode

s

Max.

Product . . . . . Internal
Size Type Series ~ Working Packaging Capacitance
Code Code
Voltage
Multilayer 04: 0402 ESD Protention  050: 5V T: Paper tape 050: 5(pF)
Varistor (1.0x0.5mm) 120: 12V 0402: 10K 100: 10(pF)
06: 0603 240: 24V 0603: 4K 2R5: 2.5(pF)

(1.6x0.8mm)

30



MV

Multilayer Chip Varistor for
ESD Protection-E Type Series

MLV Element

RoHS
Compliant

T~ Electrode
Unit: mm

Type L W D E

0402 1.0+0.10 0.5+0.10 0.6 max 0.25+0.1/-0.1

0603 1.6+0.15 0.8+0.15 0.9 max 0.3+0.1/-0.1

Part No. G Wolr\:l(ia:gljrr\‘ll;ﬁage Clam'g?r:(g;rcn\l;cr:l‘tage Leakage Current Capacitance Cap. Tolerance

Unit Condition (VvDC) () (uA) (pF) (%)
MV04E050T101- 5 30 <1 100 +30%
MV04E050T820- 5 50 <1 82 +30%
MV04E050T560- 5 50 <1 56 +30%
MV04E050T330- 5 50 <1 33 +30%
MV04E050T220- 5 50 <1 22 +30%
MV04E050T100- 5 50 <1 10 +30%
MV04E050T050- 5 50 <1 5 +80%/-20%
MVO4E120T101- | 0402 12 50 <1 100 +30%
MVO04E120T820- 12 50 <1 82 +30%
MVO04E120T560- 12 40 <1 56 +30%
MVO4E120T330- 12 40 <1 33 +30%
MV04E120T220- 12 40 <1 22 +30%
MV04E120T100- 12 60 <1 10 +30%
MV04E120T050- 12 80 <1 5 +80%/-20%
MV04E240T2R5- 24 198 <1 2.5 +80%/-20%
MV0O6E050T101- 5 30 <1 100 +30%
MV0O6E050T820- 5 50 <1 82 +30%
MVO6E050T560- 5 50 <1 56 +30%
MVO6E050T330- 5 50 <1 33 +30%
MV06E050T220- 5 50 <1 22 +30%
MVO6EOQ50T100- 5 50 <1 10 +30%
MVO6EO050T050- 5 50 <1 5 +80%/-20%
MVO6E120T101- 0603 12 50 <1 100 +30%
MV06E120T820- 12 50 <1 82 +30%
MVO6E120T560- 12 40 <1 56 +30%
MV0O6E120T330- 12 40 <1 33 +30%
MV0O6E120T220- 12 40 <1 22 +30%
MVO6E120T100- 12 60 <1 10 +30%
MV0O6E120T050- 12 80 <1 5 +80%/-20%
MVO6E240T2R5- 24 198 <1 2.5 +80%/-20%
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W
“eU M S Ultra-Low Capacitance
MAX Guard® ESD Suppressor Array

(High Frequency Type)

“Features "“Construction

e Ultra low capacitance (<0.05pF)
e Ultra-low leakage current (<1nA) Over Coat
e Zero signal distortion

e Fast response time

e Bi-direction protection device

~Rpplication ™

* Mobile / smart phone
e Computers / N/B PC Ceramic substrate
e Digital cameras
e PDA /MID / UMPC
e Plasma display panels / LCD TVs/ HDTVs
* MP3 / Multimedia players / Game device
e Scanner / Printer
e Ultra-high speed data ports
USB 2.0, IEEE1394, DVI
HDMI, High speed ethernet

Conductor

Suppressor element

e

. Typical Typical
Product . Safety Operating . ypica ypica
Size ops s Packaging  Clamping Trigger
Code Certificaion  Voltage
Voltage Voltage
Ultra-Low 34: 0603x4 A: Suitable for ~ 03: 3.3V T. Paper Tape 1:17V V1: 150V
Capacitance IEC61000-4-2 05: 5.5V (5K) 2: 25V V2: 250V
MAX Guard 12: 12V
Suppressor C: Suitable for ~ 24: 24V
Array IEC61000-4-2
& AEC-Q200
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U M S Ultra-Low Capacitance
MAX Guard® ESD Suppressor Array

(High Frequency Type)

Compli

RoHS

ant

D|
C
Unit: mm
Type L w T P A B C D G
UMSA34 3.2+0.2 1.5+0.2 0.6+0.1 0.8+0.1 0.6+0.1 0.3x0.2 0.5+0.1 0.25+0.1 0.35+0.15
Continuous Trigger | Clamping Leakage ESD Pulse
Type Operating ESP_ Voltage | Voltage |Capacitance*) Current Res!aonse Withstand
Voltage (Max,) CaPability™ | (ryp)e2 | (1yp s (Typ) Time (Typ)*
UMSA34A03T1V1 150V 17V
3.3VDC .
UMSA34A03T2V2 ' Direct 250V 25V
UMSA34A05T1V1 Discharge: 8KV | 150v 17V
5.5VDC >1000
UMSA34A05T2V2 ' 250V 25V <0.05pF <0.TpA <Ins pulses
UMSA34A12T1V1 12 VDC . Air 150V 17V
UMSA34A12T2V2 Discharge: 15KV 250v 25V
UMSA34A24T2V2 24 \/DC 250V 25V
Note:

*1. The function meets with the requirement of IEC 61000-4-2 specification.

*2. Trigger measurement made using Transmission Line Pulse method.

*3. Capacitance measured at 1 M~1.8 GHz.

*4. Performing under IEC 61000-4-2 level 4 (8KV contact discharge, 15KV air discharge).
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wel : -
M S Low Capacitance MAX Guard
ESD Suppressor Array

~FERe

e Low capacitance (<0.2pF)

e Ultra low leakage current (<1nA)
e Fast response time

e Bi-direction protection device

~RpplGTon

* Mobile / smart phone
e Computers / N/B PC
e Digital cameras
e PDA /MID / UMPC
e Plasma display panels / LCD TVs/ HDTVs
* Mp3 / Multimedia players / Game device
e Scanner / Printer
e High speed data ports
USB 2.0, IEEE1394

T

Product Size Safety
Code Certificaion

MAX Guard 34: 0603x4 A: Suitable for

Suppressor IEC61000-4-2
Array
C: Suitable for
IEC61000-4-2
& AEC-Q200
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Over Coat

Conductor
Ceramic substrate Suppressor element
. Typical Typical
Operating . ypice yp
Packaging  Clamping Trigger
Voltage
Voltage Voltage
03: 3.3V T Paper Tape 117V V1: 150V
05: 5.5V (5K) 2: 25V V2: 250V
12: 12V
24: 24V



M S Low Capacitance MAX Guard®

ESD Suppressor Array

Compli

RoHS

ant

D|
C
Unit: mm
Type L w T P A B C D G
MSA34 3.2+0.2 1.5+0.2 0.6+0.1 0.8+0.1 0.6+0.1 0.3+0.2 0.5+0.1 0.25+0.1 0.35+0.15
Continuous Trigger | Clamping Leakage ESD Pulse
Type Operating ESR Voltage | Voltage |Capacitance*’ Current Res!aonse Withstand
Voltage (Max.) Capability* (Typ.)* | (Typ.)* (Typ.) Time (Typ.)**
MSA34A03T1V1 3.3VDC 150V 17V
MSA34A03T2V2 ' Direct 250V 25V
MSA34A05T1V1 Discharge: 8KV | 150V 17V
5.5 VDC 1000
MSA34A05T2V2 250V 25V <0.2pF <0.1pA <1ns >
MSA34A12T1V1 12 VDC Air 150V 17V pulses
MSA34A12T2V2 Discharge:15KV| 250V 25V
MSA34A24T2V?2 24 VDC 250V 25V
Note:

*1. The function meets with the requirement of IEC 61000-4-2 specification.

*2. Trigger measurement made using Transmission Line Pulse method.

*3. Capacitance measured at 1 M~1.8 GHz.

*4. Performing under IEC 61000-4-2 level 4 (8KV contact discharge, 15KV air discharge).
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e SMD type NTC chip thermistors.

e Thinner than the multilayer type. Over Coat Conductor
e High precision and high stability.
\

* High accuracy in resistance and B-constant. Sn Plating —,

_ i Thermistor Element Ni Plating

e Temperature compensation of transistor,
IC crystal oscillator of mobile communication

Ceramic Substrate

equipment.
e Temperature sensor for rechargeable batteries.
e Temperature compensation of LCD.
e Temperature compensation and sensing of car
audio equipment.

T 103

NT J

/// . J\‘\\
Toleran (( )
Product ° eo? © Resistance B : : :
: _ - K P
Code Size Resistance Packaging at 25°C at zsf,c)lssoc ()
at 25°C \ \‘::ﬂ//
NTC 04: 1.0x0.5mm F: +1.0% T: Paper Tape 102: 1KQ 2800, 3100, -
Thermistor 06: 1.6x0.8mm G: +2.0% 103: 10KQ 3300, 3435, J
H: +3.0% 3700, 3950
J: £5.0% 4000, 4400 F
K: £10.0% H
|\ |
\\\ : /i//
O
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N TC Chip Thermistor

RoHS
Compliant

Unit: mm
Type (inch) L w C d t
NTO04 (0402) 1.00£0.05 0.50+0.05 0.20+0.10 0.25+0.10 0.35+0.05
NT06(0603) 1.60£0.10 0.80+0.10 0.30+0.20 0.30+0.2 0.45+0.1

"Reliability Tests™

Termination (Bending)

Items Standard Requirem ents Test Conditions
. More than 95% of the terminal electrode | 235+5°C, 2+0.5 secs.
Solderabilit IEC68-2-20 !
oderabiiry Shall be covered with new solder. 245°C+5°C, 2+0.5second (Lead Free)
Resistance to EC68-2-20 1. No serious mecha.n.lc.al damage 260+5°C, 5+1sec
Solder heat 2. AR< 3% (Ref. To initial value)
. . 1.40°C £ 2, 90%~95%RH, 1000£24hrs
Damp Heat I[EC68-2-3 1. Noserious mechanical damage 2. Measuring resistance after sample
P 2. AR< 3% (Ref. To initial value) - vieasuring re P
kept at room temp. for 24hrs
1. Cycle: min. -40£5°C (30min)—
1. No serious mechanical damage 25°C+5°C (5min), — max. 125£5°C
Thermal Shock I[EC68-2-14 2 AR< 3% (30min) — 25+5°C (5min)
2. The Cycles repeated 100 times
1. Temp.: max 125+2°C
: 1. No serious mechanical damage 2. Time: 1000hrs+24hrs
. I[EC68-2-2 . .
High Temp. Storage (68-2-20 2. AR<5% Measuring resistance after sample kept at
room temp. for 24hrs
1. Temp.: max 25+5°C Loading zero power
. 1. No serious mechanical damage current
*
Life Test CNS5550 2. AR< 3% 2. Time: 1000hrs24hrs
Let it sit at R.T, for 24hrs then Measure
Robustness of JIS-C5202-6.1 1. AR< 3% 3mm deflection, duration 30 secs.

Note*: 1. The life test is carried under temperature for 1,000hours.
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N TC Chip Thermistor

""Rating & Characteristic

Typical

part ZReer:is:::’\\Zr Ts;:z(::nsc(e Bsiss | Tolerance | Zero power :::i":r Thermal D_Ty_PiCta_l Operation
NomBer ! value |of Bvalue| current at 09 Time Issipation| Temperature
at 25°C of (K) (£%) 25°C(mA) at 25°C | constnat | Constnat range (°C)
(KQ) Resistance (mw) (Sec) (mw/°C)
NT04T102_2800 1 2800 0.100
NT043T152_2800 1.5 2800 0.081
NT047202_2800 2.0 2800 0.070
NT047222_2800 2.2 2800 0.067
NT04T332_3100 3.3 3100 0.055
NT04T472_3300 4.7 3300 0.046
NT040T502_3435 5.0 F £1.0% 3435 0.044
NT040T682_3435 6.8 G: 22.0% 3435 0.038
NT04T103_3435 10 H: +3.0% 3435 3 0.031 5 <5 3.0 -40~125
NT04T7223_3700 22 J: £5.0% 3700 0.021
NT04T333_3950 33 K: £10.0% 3950 0.017
NT04T473_3950 47 3950 0.014
NT043T503_4000 50 4000 0.014
NT043T683_4000 68 4000 0.012
NT043T104_4000 100 4000 0.010
NT04T7224_4000 220 4000 0.006
NT04T474_4400 470 4400 0.004

Note*: 1.00: Resistance Tolerance Code.

Typical

Zero Power| Code & Bisiss | Tolerance | Zeropower | Power | o a1 | Typical | operation

z P::l:er Resistaonce Tolerance | \alye |of Bvalue| current at Ratir:g Time | DissiPation| remperature
u at 25°C of (K) (%) 25°C(mA) at25°C | constnat | Constnat range (°C)
(KQ) Resistance (mw) (Sec) (mw/°C)
NTO6OT102_3100 1.0 3100 0.100
NT06T152_3100 1.5 3100 0.081
NT060T202_3400 2 3400 0.070
NT06T222_3400 2.2 3400 0.067
NT06T332_3400 3.3 3400 0.055
NT060T472_3435 4.7 3435 0.046
NTO060OT502_3435 5 F:+£1.0% 3435 0.044
NTO61T682_3438 6.8 G: £2.0% 3435 0.038
NT060T103_3435 10 H: +3.0% 3435 3 0.031 5 <5 3.0 -40~125
NT06T223_3950 22 J: £5.0% 3950 0.021
NT06T333_3950 33 K: +10.0% 3950 0.017
NT06T473_3950 47 3950 0.014
NT06OT503_4000 50 4000 0.014
NTO61T683_4000 68 4000 0.012
NTO6IT104_4000 100 4000 0.010
NT063T204_4000 200 4000 0.007
NT06T224_4000 220 4000 0.006
NTO6OT474_4350 470 4350 0.004

Note*: 1.00: Resistance Tolerance Code.
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RoHS
Compliant

M T R Muti-Layer Thermistor

“Features “Construction

e Small and light weight design
e Thin film manufacturing method stabilizing

fusing characteristics

e Low internal resistance Glass —p l_ 4— Sn Plating

e Suitable for over current protection <4+— Ni Plating

e Recognized standard: «@——— Ag Electrode
UL248-14 file No. E241710 Thermistor

~Rppiication™

e PC related equipment and peripherals
(PC, Hard Drive, ODD, Printer etc.)
e Small portable devices, mobile phone,
PDA, battery charger etc.
e Digital camera
e Game equipment
¢ LCD monitors, LCD modules (Backlight inverter)
e Battery package

~Type Designation™

Product _ Tolerance _ Tolerance B Value Temp Resistance
Code Size Resistance Packaging of B Value K Range Of B ot 25°C
at 25°C at 25(°C) Value (°C)
Multi-Layer  04: 0402 F:£1.0% T: Paper F:£1.0% 344:3435 A: 25-50 102: 1KQ
Thermistor (1.0x0.5mm) G: £2.0% E: Emboss G: £2.0% 370:3700 B: 25-85 103: 10KQ
06: 0603 H: +3.0% H: #3.0% 380:3800
(1.6x0.8mm)  J: £5.0% J: £5.0% 395:3950
10: 0805 K: +10.0% 400:4000
(2.0x1.2mm) 405:4050
415:4150
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M T R Muti-Layer Thermistor

L1 L L1
Unit: mm
Item L(mm) W(mm) T(mm) L1(mm)
1005 (0402 ) 1.00 +0.10 0.50 £0.10 0.60 max 0.15~0.30
1608 (0603 ) 1.60 +0.15 0.80 £0.15 0.95 max 0.20~0.50
2012 ( 0805 ) 2.00 +0.20 1.25+0.20 1.20 max 0.20~0.60
Zero Power | 1°1"3M€ | B yalye | B value | Tolerance | Max Power TE’E,',‘;;"‘; .Ty_plcall Operation
Part . of - Dissipation Temperature
. . Resistance . (25-50) | (25-85) |of B value| Rated at Time
Designation £ 25°C (KO Resistance K K % 255¢ (mw) | Constant Constant range
+
a (KQ) (%) (K) (K) (%) (mWw) (sec) (mW/°C) (°)
MTRO4[IT1344B103 10 3385 3435
MTRO4[IT1380B103 10 3780 3800
MTRO4[ITJ405B474 470 1,2,3 3995 4050 Approx Approx.
e 1,3,5 | 250 mw ;’p ' )5 -40~125
. sec
MTRO4[ITJ405B473 47 3995 4050 mwW/eC
MTRO4LITJ405B104 100 3995 4050
MTRO4[IT1415B683 68 4125 4150
MTRO6[IT(1334B472 4.7 3295 3340
MTRO6LITJ334B502 5 3295 3340
Approx.
MTRO6CITCI344B103| 10 123, | 3295 | 3340 | 135 | 350mw | PP 35 40125
5,10 5 '
MTRO6CITCI3558103| 10 ’ 3500 | 3550 °e¢ mW/C
MTRO6[IT1370B103 10 3650 3700
MTRO6[ITJ397B103 10 3965 3970
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RoHS
Compliant

M T R Muti-Layer Thermistor

Tvoical ; .
Zero Power Tolerance B value | B value |Tolerance | Max Power |¥ pica | .Ty_plca_l (ORI
Part of Thermal | picgination [Temperature
. . Resistance . (25-50) | (25-85) |of B value| Rated at Time
Designation £ 25°C (KQ Resistance K K % 25°C (mW Constant Constant range
+
a (KQ) (%) (K) (K) (%) (mw) (sec) (mW/°C) (°Q)
MTRO6LITL1395B473 47 3895 3950
MTRO6ITJ395B503 50 3895 3950
MTRO61TJ395B683 68 3895 3950
MTR0O6[TJ395B104 100 - 3895 3950 - Approx.
MTRO6LITL1395B473 47 5 10 3895 3950 1,3,5 350 5 35 -40~+125
, sec
MTRO6JTJ400B334| 330 3950 4000 mw/°C
MTRO6LITJ405B473 47 4000 4055
MTRO6[JT[1405B474 470 4000 4055
MTRO6[IT1410B564 560 4045 4100
MTR10ITJ344B472 4.7 3385 3435
MTR10ITJ344B103 10 3385 3435
MTR10ITJ355B103 10 3500 3550
MTR10T[J397B103 10 133 3915 3970 A A
2,3, PProx. PPrOX.
1,3,5 400 -40~+125
MTR10TJ390B223 22 5 10 3845 3900 75 sec 4 mW/eC
MTR10TJ400B473 47 3945 4000
MTR10ITJ400B503 50 3945 4000
MTR10JTJ400B104 100 3945 4000
MTR10JT[1410B334 330 4045 4100
Performance Test Method Appraise
Lif MIL - STD - 202F, Method 108A Within <3 9%
e 1000 hours at 70°C NTC WV intermittent thin £3 o
Humidi MIL - STD - 202F, Method 103B Within <3 9%
umidity 1000 hours at Temperature: 40°C Humidity: 95% fthin £3 %
T | Shock MIL - STD - 202F, Method 107 Within <3 %
ermal Shoc 10 cycles, -40°C to +125°C fthin +3 %
\derabil MIL = STD - 202F, Method 208 95% min.
solderability 235°C for 2 seconds coverage
Resi \dering H MIL-R-55342D , Para4.7.7 Within <3 9%
esistance to Soldering Heat Soldered to test board at 260°C for 10 seconds thin £3 o
Bendi h JISC52026.1.4 Within +3 9%
ending Strengt Pressurizing rod at a rate at Tmm/sec for Tmm fthin +3 %
JISC52026.2.1
Resistance to flexure of Substrate Pressurizing force shall be 3kg (min.) Over 3 kg
Insulation Resi MIL - STD - 202F , Method 302 1000M
nsulation Resistance DC 250V For 10 seconds Over Q
S MIL - STD - 202F , Method 301 Not sh
Dielectric Withstand Voltage DC 250V For 10 seconds ot Short
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RM

“Features

e High density
e High reliability
e Automatic placement

~Rpplication

® General Purpose

~ypeDegRate

Size
Product Code Power Rating
(at 70°C)
Thick Film 01: 01005 (0.4x0.2mm) 1/32W
Chip Resistors 02: 0201 (0.6x0.3mm) 1/20W

04: 0402 (1.0x0.5mm) 1/16W
06: 0603 (1.6x0.8mm) 1/10W
10: 0805 (2.0x1.2mm) 1/8W
12: 1206 (3.2x1.6mm) 1/4W
13: 1210 (3.2x2.6mm) 1/3W
20: 2010 (5.0x2.5mm) 1/2W
25: 2512 (6.4x3.2mm) 1W
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Thick Film Chip Resistors
(General Purpose)

“Construction

Over Coat Inner Conductor

Sn Plating !

)

U Resistive Element Ni Plating

Ceramic Substrate

Tolerance Packaging No_mlnal
Resistance

B:+0.1% T : Paper Tape 3 Digits (E-24)
D:+0.5% E : Embossed Tape e.g., 103=10kQ
F:+1% B: Bulk Cassette
G:+2% IN: Lead Free 4 Digits (E-96)
) 5% e.g., 1002=10kQ

Special

L : 06-2mm Pitch

Paper Tape



Thick Film Chip Resistors
(General Purpose)

RoHS
Compliant

RM

| L |
i
W
.c
C 1t
.d] .d] .
Unit: mm
Type L w C d t
RMO1 0.40+0.03 0.20+£0.03 0.10£0.05 0.10+0.05 0.13+0.05
RM02 0.60+0.03 0.30+£0.03 0.10£0.05 0.15+0.05 0.25+0.05
RM04 1.00 %22 0.50+0.05 0.20+0.10 0.25+0.10 0.35+0.05
RMO6 1.60£0.10 0.80+0.10 0.30+0.20 0.30 0% 0.45£0.10
RM10 2.00£0.10 1.25£0.10 0.40+0.20 0.40+0.20 0.50+0.10
RM12 3.10£0.10 1.55+0.10 0.50+0.30 0.40+0.20 0.60£0.10
RM13 3.10£0.10 2.55+0.10 0.50+0.30 0.40+0.20 0.60£0.10
RM20 5.00£0.15 2.50+0.15 0.60+0.30 0.50+0.25 0.60£0.10
RM25 6.30+£0.20 3.20+0.20 0.60+0.30 0.50+0.25 0.60£0.10
Power | MAX. MAX. TCR Resistance Range (Q)
Type | Rating | Working |Over-Load (PP.M.°C) B (x0.1%) | D (x0.5%) F(£1%) G (x2%) J (£5%)
at 70°C | Voltage | Voltage E-96&E-24 | E-96&E-24 | E-96&E-24 E-24 E-24
+300 10Q<R<100Q
RMO1 | 1/32W | 15V 30V +26§g 100Q<R<1MO
+200 10Q-1MQ 10Q-1MQ 10Q-10MQ
ROz | 20W 25V SOV 09 1004R<10002{1005R<1000) 10Q5R<1000 109,10
+100  |100Q-200kQ | 100Q-1MQ | 100Q-1MQ
+200 | 10Q-200kQ | 10Q-1MQ | 10Q-10MQ | 10Q-10MQ 10Q-10MQ
RMO4 | 1/16W | 50V 100V +2588 10-9.1Q 19-9.1Q 19-9.1Q
+400 10MQs<R<20MQ
£100 | 10Q-560kQ | 10Q-1MQ | 10Q-1MQ
RMO6 | 1/10W 50V 100V +200 TM<R<10MQ | 10Q-10MQ 10Q-10MQ
+400 19-9.1Q 10-9.1Q oMbt
+100 | 10Q-560kQ | 10Q-1MQ | 10Q-1MQ
RM10 | 1/8W | 150V 300V +200 TM<R<T1OMQ | 10Q-10MQ 10Q-10MQ
+400 10-9.1Q 10-9.1Q 2218
+100 | 10Q-560kQ | 10Q-1MQ | 10Q-1MQ
RM12 | 1/4W | 200V 400V +200 TM<R<10MQ | 10Q-10MQ 10Q-10MQ
+400 10-9.1Q 12-9.1Q et
+100 | 10Q-560kQ | 10Q-1MQ | 10Q-1MQ
RM13 | 13W | 200V 400V +200 TM<R<10MQ | 10Q-10MQ 10Q-10MQ
+400 19-9.1Q 19-9.1Q e
£100 | 10Q-560kQ | 10Q-1MQ | 10Q-1MQ
RM20 | 12W | 200V 400V +200 1M<R<10MQ | 10Q-10MQ 10Q-10MQ
+400 10-9.1Q 19-9.1Q JoMbReItMO
+100 | 10Q-560kQ | 10Q-1MQ | 10Q-1MQ
RM25 W 200V 400V +200 TM<R<10MQ | 10Q-10MQ 10Q-10MQ
+400 10-9.1Q 19-9.1Q og-91e
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RMG

“Features

General Purpose Chip

Resistors

“Construction

e Competitive Price
e Lead-free 100%
e Competitive price

Over Coat

Inner Conductor

Sn Plating

¢ Audio, Automotive, RF, NB,
Main-board, Printer, Server, HDD,
Scanner, DC-DC power converter,

Testing & Measuring equipment,
LCD panel, Tune.

Resistive Element Ni Plating

Ceramic Substrate

~Type Designation™

Size . Nominal
Product Code . Tolerance Packaging omina
Power Rating Resistance
RMG: Chip Resistors  04: 0402(1.0x0.5mm) J: 5% T: Paper Tape 3 Digits, e.q.,:

1716W G £2%
06: 0603(1.6x0.8mm) F: 1%
1710W 4 Digits, e.g.,:
10: 0805(2.0x1.2mm) (E-96) 1540=154Q
1/8W
12: 1206(3.2x1.6mm)
1/4W

(E-24) 103=10kQ
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RMG

General Purpose Chip
Resistors

RoHS

Compliant

Unit: mm
Type L W C d t
RMG04 1.0 20 0.50+0.05 0.25+0.15 0.30+0.15 0.30+0.05
RMGO06 1.50+0.10 0.80+0.10 0.30+0.20 0.40+0.20 0.40+0.10
RMG10 2.00+0.15 1.25+0.15 0.40+0.20 0.60+0.20 0.50+0.10
RMG12 3.10+0.20 1.50+0.20 0.50+0.30 0.70+0.20 0.50+0.10
""Rating & Characteristic
Power MAX. MAX. T.CR Resistance Tolerance (Q)
Type Rating Working Over-Load (PPM/°C) F(x1%) G(£2%) J(£5%)
at 70°C Voltage Voltage E-96&E-24 E-24 E-24
RMG04 1716W 50V 100V +100 1Q~10kQ
RMGO06 1/10W 50V 100V 100 1Q~47kQ
RMG10 1/8W 150V 300V +100 1Q~100kQ
RMG12 1/4W 200V 400V +100 1Q~100k€2
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R M P General Purpose Chip

Resistors

“Features “Construction

e Reinforce power rating

e Lead-free 100%
 Competitive price OUEr ez Inner Conductor

Sn Plating

¢ Audio, Automotive, RF, NB,
Main-board, Printer, Server, HDD,
Scanner, DC-DC power converter,

Testing & Measuring equipment,
LCD panel, Tune.

Resistive Element Ni Plating

Ceramic Substrate

“Type Designation™

Product Code Size . Tolerance Packaging qumal
Power Rating Resistance
RMP: Chip Resistors ~ 04: 0402(1.0x0.5mm) J: 5% T: Paper Tape 3 Digits, e.g.,:

1/10W G: 2% (E-24) 103=10kQ

06: 0603(1.6x0.8mm) F:+1%
1/8W 4 Digits, e.g.,:

10: 0805(2.0x1.2mm) (E-96) 1540=154Q
1/4W

12: 1206(3.2x1.6mm)
12W
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General Purpose Chip
Resistors

RoHS
Compliant

RMP

Unit: mm
Type L W C d t
RMP04 1.0 20% 0.50+0.05 0.25+0.15 0.30+0.15 0.30+0.05
RMP06 1.50+0.10 0.80+0.10 0.30+0.20 0.40+0.20 0.40+0.10
RMP10 2.00+0.15 1.25+0.15 0.40+0.20 0.60+0.20 0.50+0.10
RMP12 3.10+0.20 1.50+0.20 0.50+0.30 0.70+0.20 0.50+0.10
""Rating & Characteristic
Power MAX. MAX. T.CR Resistance Tolerance (Q)
Type Rating Working Over-Load (PPM/°C) F(x1%) G(£2%) J(£5%)
at 70°C Voltage Voltage E-96&E-24 E-24 E-24
RMPO4 1/10W 50V 100V +100 1Q~10kQ
RMP06 1/8W 150V 300V 100 1Q~47kQ
RMP10 1/4W 200V 400V +100 1Q~100k€2
RMP12 12W 200V 400V +100 1Q~100kQ
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RB

Thin Film Chip Resistors
(RB series Standard)

“Features

e Precision of +0.1% is availiable

e Low T.C.R. +25ppm is availiable

e Low current noise

“Application

e Mother-board, Printer, Server,

HDD, Scanner

e DC-DC power converter, Test & measuring

equipment

® Base station, Switching, Access system
e Air-bag, ABS, Fuel injection

e LCD panel
e Audio, Tuner

“Type Designation

Product Code

Thin Film 02:
: 0402
06:
10:
12:
13:
20:
25:

Chip Resistors 04

48

Size,
Power Rating
(at 70°C)

0201 (0.6x0.3mm)1/20W
1.0x0.5mm)1/16W
1.6x0.8mm)1/10W

)

)

0603 )
2.0x1.2mm)1/8W

)

)

)

)

0805
1206
1210
2010
2512

3.2x1.6mm)1/4W
3.2x2.6mm)1/5W
5.0x2.5mm)1/4W
6.4x3.2mm)1/2W

o~ o~ o~ o~ o~ o~ —~ —

“Construction

Over Coat

Inner Conductor

Sn Plating

Ceramic Substrate

Resistive Element Ni Plating

Tolerance  Packaging e qumal
(ppm/°C) Resistance
A: +0.05% T. Paper Tape J: +5ppm 4 Digits (E-96)
B: £0.10% B: Bulk Cassette  K: +10ppm e.g., 1001=1kQ
C: +0.25% M:£15ppm
D: £0.50% P: £25ppm
F: £1.00% S: £50ppm
R: £100ppm



RoHS
Compliant

R B Thin Film Chip Resistors
(High Precision)

w
[
.c/ el
— 1t
.4, .4 Unit: mm
Type L w C d t
RB02 0.63+0.03 0.30+0.03 0.1£0.05 0.15+0.05 0.25+0.05
RBO4 1.00+0.05 0.50+0.05 0.20+0.10 0.25+0.10 0.35+0.05
RBO6 1.60+0.10 0.80+£0.10 0.30+0.20 0.30+0.20/-0.10 0.45+0.10
RB10 2.00+0.10 1.25+0.10 0.40+0.20 0.40+0.20 0.50+0.10
RB12 3.10+0.10 1.55+0.10 0.50+0.30 0.40+0.20 0.55+0.10
RB13 3.10£0.10 2.55+£0.10 0.50+0.30 0.40+0.20 0.60+0.10
RB20 5.00£0.15 2.50+0.15 0.60+0.30 0.50+0.25 0.60+0.10
RB25 6.30+0.20 3.20+0.20 0.60+0.30 0.50+0.25 0.60+0.10
7 Power Rating Rated* WMEI‘()'(. o Ma:' p T.CR Resistance Resistance
ype at 70°C Voltage orking ver-Loa (PPM/°C) Range tolerance (%)
Voltage Voltage
RBO2 132 W (P*R)" 15V 30V =22 50Q-10KQ | £0.5-:10
+10
RBO4 1716 W (P*R)” 50V 100V zég 10Q~100KQ +0.1~ £1.0
+100
RBO6 1710w (P*R)”? 75V 150V = 10~9.1Q +0.5~1
+10
+25
RBO6 1710 W (P*R)” 75V 150V +50 10Q~390KQ +0.1~ +1.0
+100
RB10 1/8 W (P*R)”? 150V 300V = 10-9.1Q £0.5~10
+10
+25
RB10 1/8 W (P*R)” 150V 300V +50 10Q~800KQ +0.1~+1.0
+100
RB12 /4 W (P*R)" 150V 300V 0 102~9.1Q 0.5~1
+10
+25
RB12 1/4 W (P*R)” 150V 300V +50 10Q~1TMQ +0.1~ £1.0
+100
RB13 15 W (P*R)" 150V 300V =22 4.7Q~1MQ +0.05
425 4.7Q~1TMQ +0.05
RB20 1/4 W (P*R)™2 150V 300V ;50 4.7Q~3MQ +0.1
- 1Q~3MQ +0.25~+0.50
25 4.7Q~1TMQ +0.05
RB25 12 W (P*R)” 150V 300V :50 4.7Q~3MQ +0.1
- 1Q~3MQ +0.25~20.50

Operating Temp (°C): -55°C~+125°C
Note: 1. E= [P*R, E=Rated Voltage(V); P=Rated Power(W); R=Resistance Value(Q)
2. Except for the Above Standardized Products, We Also Provide Customized Products.
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R B Metal Thin Film

Chip Resistors

“Features "“Construction

® Low parastics
e Excellent high-frequency stability

Over Coat

e Low noise Inner Conductor

e Narrow tolerance

) Sn Plating
e Low profile

e High integration potential

Resistive Element Ni Plating

RO

e Audio and video equipment
e Telecommunications equipment
e EDP equipment

Ceramic Substrate

* Automotive electronics
e \/oltage control in power supplies
e Test & Measurment equipment

o

Product pes . . TCR Nominal
Code Power Rating Tolerance Packaging (ppm/°C) Resistance
(at 70°C)
Metal Thin Film 06: 0603 (1.6x0.8mm) 1/8W  B: £0.10% T: Paper Tape J: £5ppm e.g., 1001=1kQ
10: 0805 (2.0x1.2mm)1/4W C: 20.25% B: Bulk Cassette  k: £10ppm
12: 1206 (3.2x1.6mm) 12W  D: +0.50% M: £15ppm
13: 1210 (3.2x2.6mm) 12W  F: +1.00% P: £25ppm
20: 2010 (2.0x2.5mm) 1W G: £2.00% S: £50ppm
25: 2512 (6.4x3.2mm) 2W J: £5.00% T £100ppm
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RoHS
Compliant

R B Metal Thin Film
Chip Resistors

w
c. .c.
— It
d
Li' L—" Unit: mm
Type L w C d t
RBPO6 1.60+0.10 0.80£0.10 0.30£0.20 0.40+0.20/-0.10 0.45£0.10
RBP10 2.00£0.10 1.250.10 0.40+0.20 0.45+0.20 0.50£0.10
RBP12 3.10+0.10 1.55+0.10 0.50+0.30 0.50+0.20 0.55+0.10
RBP13 3.10£0.10 2.55£0.10 0.50£0.30 0.50£0.20 0.60£0.10
RBP20 5.10£0.15 2.50£0.15 0.60+0.30 1.40+0.25 0.60£0.10
RBP25 6.30+0.20 3.20+0.20 0.60+0.30 1.85+0.25 0.60+0.10
T Power Rating Rated Wmak)'(. o Ma:' p T.CR Resistance Resistance
ype at 70°C Voltage orking ver-Loa (PPM/°C) Range tolerance (%)
Voltage Voltage
RBPO6 1/8 W (P*R)™ 75V 150V ;5000 10~9.1Q +0.5~+5.0
+10
+25
RBPO6 178 W (P*R)" 75V 150V +50 10Q~390KQ +0.1~ £5.0
+100
RBP10 174 W (P*R)™ 150V 300V ;5000 10~9.1Q +0.5~+5.0
+10
+25
RBP10 174 W (P*R)" 150V 300V +50 10Q~800KQ +0.1~ £5.0
+100
RBP12 172 W (P*R)™ 150V 300V ;50% 10~9.1Q +0.5~+5.0
2
i
RBP12 12 W (P*R)” 150V 300V :50 10Q~1MQ +0.1~ £5.0
+100
RBP13 172w (PR 150V 300V 0 12~9.1Q +0.5~25.0
+10
RBP13 12 W (P*R)" 150V 300V igg 10Q~1TMQ +0.1~ £5.0
+100
RBP20 TW (PR 150V 300V 0 12~9.1Q +0.5~25.0
+10
+25
RBP20 TW (P*R)" 150V 300V +50 10Q~1TMQ +0.1~ £5.0
+100
RBP25 2W (P*R)™ 150V 300V ;50% 10~9.1Q +0.5~+5.0
+10
RBP25 2W (P*R)" 150V 300V igg 10Q~1MQ +0.1~ £5.0
+100

Operating Temp (°C): -55°C~+125°C
Note: 1. E= JP*R, E=Rated Voltage(V); P=Rated Power(W); R=Resistance Value(<Q)
2. Except for the Above Standardized Products, We Also Provide Customized Products. 51



R B Anti Sulfuration

Chip Resistors

“Features "“Construction

® Low parastics
e Excellent high-frequency stability

Over Coat

e Low noise Inner Conductor

e Narrow tolerance Sn Plating

e Low profile
e High integration potential

Resistive Element Ni Plating

RO

e Audio and video equipment
e Telecommunications equipment

Ceramic Substrate

e EDP equipment

* Automotive electronics

e \/oltage control in power supplies
e Test & Measurment equipment

o

Product S . . TCR Nominal
Code Power Rating Tolerance Packaging (ppm/°C) Resistance
(at 70°C)
Anti Sulfuration 04: 0402 B: £0.10% T. Paper Tape J: £5ppm e.g., 1001=1kQ
(1.0x0.5mm) 1/16W C: £0.25% B: Bulk Cassette  k: +10ppm
06: 0603 D: +0.50% M: £15ppm
(1.6x0.8mm) 1/0W F: £1.00% P: +25ppm
10: 00805 S: +50ppm
(2.0x1.2mm) 1/8W T: £100ppm

12: 1206
(3.2x1.6mm) 1/4W

52



RB

Anti Sulfuration
Chip Resistors

RoHS

.c) .c.
C—C———
Ld 4]
Unit: mm
Type w C d t
RBS04 1.00+0.05 0.50+0.05 0.20+0.10 0.25+0.10 0.35+0.05
RBS06 1.60+0.10 0.80+0.10 0.30+0.20 0.30+0.20/-0.10 0.45+0.10
RBS10 2.00+0.10 1.25+0.10 0.40+0.20 0.40+0.20 0.50+0.10
RBS12 3.10+0.10 1.55+0.10 0.50+0.30 0.40+0.20 0.55+0.10
o Power Rating Rated WMT()'(. o Ma:-(. d T.CR Resistance Resistance
ype at 70°C Voltage orking ver-Loa (PPM/°C) Range tolerance (%)
Voltage Voltage
+10
+25
RBS04 1716 W (P*R)"2 50V 100V 50 100Q~100KQ +0.1~+1.0
+100
+10
+25
RBS06 1710 W (P*R)” 75V 150V +50 100Q~390KQ +0.1~£1.0
+100
+10
+25
RBS10 1/8 W (P*R)" 150V 300V +50 100Q2~800KQ +0.1~ 1.0
+100
+10
+25
RBS12 1/4 W (P*R)"2 150V 300V +50 100Q~1TMQ +0.1~+1.0
+100

Operating Temp (°C): -55°C~+125°C

Note: 1. E=JP*R, E=Rated Voltage(V); P=Rated Power(W); R=Resistance Value(Q)

2. Except for the Above Standardized Products, We Also Provide Customized Products.
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R H Thick Film High Voltage
Chip Resistors

“Features “Construction

e The application of RH series resistors can

reduce the numbers and space of resistor
S Over Coat
used in circuits Inner Conductor

e Compared to RM series resistors, RH series _
Sn Plating

can stand twice the maximum operating
voltage

Ceramic Substrate

Resistive Element Ni Plating

“Application

e Power supply

“Type Designation

Size, .
Product Code Power Rating Tolerance Packaging No_mlnal
Resistance
(at 70°C)
High Voltage 12: 1206 1206 1206 3 Digits (E-24)
Chip Resistors (3.2x1.6mm) 1/4W F:+1% T: Paper Tape e.g., 105=1MQ
20:2010 G: £2% TN: Lead Free & 4 Digits (E-96)
(5.0x2.5mm) 1/2W J 5% Paper Type e.g., 4993=499kQ
2010
2010 E : Emboss Ttape
J 5% EN: Lead Free &

Emboss Tape
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RoHS
Compliant

R H Thick Film High Voltage
Chip Resistors

| L |
\
0e "
[ c |
(—
.4 .d]
Unit: mm
Type L W C d t
RH12 3.10+0.20 1.55+0.10 0.40+0.25 0.40+£0.20 0.55+0.10
RH20 5.00+0.20 2.50+£0.20 0.40+0.25 0.50+0.25 0.55+0.10
L. Feature
Characteristics Measurement Mathod
RH12 RH20
Power Ratings (W) 1/4W 12W
Resistance Value (Q) 47Q~22MQ Refer to JIS C 5202 5.1
T.CR (ppm/°C) +200 Refer to JIS C 5202 5.2
Operation Temperature Range (°C) -55~+125
Resistance Tolerance (%) +1, %2, +5 +5
Maximum Working Voltage (V) 400 1500
Maximum Overload Voltage (V) 800 3000 Remark RH20: DC 3000V, AC 2122V

*Note 1: Measure method refer to JIS C 5202 5.1
*Note 2: Measure method refer to JIS C 5202 5.2
*Note 3: Remark RH20: DC 3000V, AC 2122V
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RT Thick Film Trimmable
Chip Resistors

“Features “'Construction

e Suitable for laser trimming
e High reliability

Over Coat

Inner Conductor

Sn Plating

“Application

e Chip resistor for functional trimming

Resistive Element Ni Plating

Ceramic Substrate

“Type Designation

Size, .
Product Code Power Rating Tolerance Packaging No_mlnal
Resistance
(at 70°C)

Trimmable 04: 0402 1/16W K: £10% T: Paper Tape 3 Digits (E-24)
Chip Resistors 06: 0603 1/10W M: £20% E: Embossed Tape e.g., 103=10kQ
10: 0805 1/8W N: £30% B: Bulk Cassette

12: 1206 1/4W P: 0~-30% 4 Digits (E-96)
13: 1210 1/3W Special e.g., 1540=154Q
L: 06: 2mm Pitch 43R2=43.2Q
Paper Tape
INi: Lead Free
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RT

Thick Film Trimmable
Chip Resistors

RoHS

Compliant

| L |
\
w
.cl <
|t
4 .9
Unit: mm
Type L w C d t
RT04 1.0 555 0.5+0.05 0.2+0.1 0.25:0.1 0.35£0.05
RT06 1.60.1 0.8+0.1 0.3x0.2 0357 0.45+0.1
RT10 2.0+0.1 1.25+0.1 0.4+0.2 0.4+0.2 0.5+0.1
RT12 3.1+0.1 1.55+0.1 0.5+0.3 0.4+0.2 0.6+0.1
RT13 3.1+0.1 2.55+0.1 0.5+0.3 0.4+0.2 0.6+0.1
Power MAX. MAX. Operating Resistance | Resistence Std TCR
Type Rating Working Over-Load Temp. Tolerance Range Res. ' ./°.C
at 70°C Voltage Voltage (°Q) (%) (Q) Value ppm
RTO4 1716W 50V 100V
RTO6 1/10W 50V 100V +10% 10Q~TMQ
RT10 1/8W 150V 300V -55°C~+125°C £20% on quest: E-24 +200
RT12 1/4W 200V 400V +30% 0805: 3MQ
RT13 113W 200V 400V
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e Low resistance and high accuracy
resistor for current detection

e Power supply

* Mobile-phone

e Portable devices

e PC, N/B PC, UMPC
e HDD

RL

10

Size,

Product Code Power Rating
(at 70°C)

Low Ohmic Chip 04: 0402
Resistor 06: 0603
10: 0805
12: 1206
20: 2010
25: 2512

1/16W
1/8W
1/4W
172W
3/4W
1w
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Inner Conductor

— Resistive Element

Ceramic Substrate

Packaging Resistance

\\A// - /{/ )

T: Paper Tape
E: Embossed Tape

3 Digits e.g.,(5%)

/]

4 Digits e.g.,(1%)

Standard: E-24 Series



RL

Thick Film Low Ohmic
Chip Resistors

"'Dimensions

1. Standard products

RoHS
Compliant

Unit: mm
Type L w C d t
RLO4 1.00 #20 0.50+0.05 0.20+0.10 0.25+0.10 0.35+0.05
RLO6 1.60£0.10 0.80+0.10 0.30+£0.20 0.35+0.20 0.45+0.10
RL10 2.00£0.10 1.25+0.10 0.40+0.20 0.35+0.20 0.50+0.10
RL12 3.10+0.20 1.55+0.10 0.50+0.30 0.40+0.20 0.55+0.10
RL20 5.00£0.20 2.50+0.20 0.60+0.30 0.50+0.25 0.55+0.10
RL25 6.30+£0.20 3.20+0.20 0.60+0.30 0.50+0.25 0.55+0.10
2. 1206 Type for 20mQ~91mQ
|
.c |
Ld ]
Unit: mm
Type L w C d t
RL12 3.10+0.20 1.55+0.10 0.90+0.30 0.50+0.20 0.55+0.10
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Thick Film Low Ohmic
Chip Resistors

RL

"'Dimensions

3.2010 & 2512 Type for 20mQ-91mQ

|

.|

C— 171
e ik

Unit: mm
Type L W C d t
RL20 5.00+0.20 2.50+0.20 0.60+0.30 0.50+0.25 0.55+0.10
RL25 6.30+0.20 3.20+0.20 0.60+0.30 0.50+0.25 0.55+0.10

"'Rating & Characteristic

Power Reistance Value Operation Temperature

U : T.CR. (ppm/°

ype ratings (mQ) Range(°C) BN
+300 (200~500mQ)

RLO4 1/16W 200~910 £200 (501~910mQ)

RLO6 1/8W 100~910

RL10 1/4W 50~910 -55~+125

RL12 12W + 200 (50~910mQ)

RL20 3/4W 20~910

RL25 1w
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RoHS
Compliant

R L Metal Foil Current Sensing
Chip Resistors

“Features “'Construction

e Ultra low resistance (down to 1mQ),
Suitable for large current detecting

e Extremely low TCR Over-Coat

etal Foi

e Over coating: Molding compound

Ni/$S
UL-94 V-0 grade
e Power module (VRM) for CPU
e Battery chargers

e Power supply
e DC/DC converter

Product Code Size r.:.i?:esrt:::: Packaging Pog:;g? é;ng Resistance
Current Sensing 12: 1206 F: 1% E: Embossed Tape  A=1/4W 4 Digits (E-96)
Resistors (3.2x1.6mm) G: +2% S=12W e.qg.,
20: 2010 J: 5% C=1W R002=2mQ
(5.0x2.5mm) D=1 172W RO10=10mQ
25: 2512 E=2W
(6.4x3.2mm)
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R L Metal Foil Current Sensing
Chip Resistors

Unit: mm
Type L W C t Material
RLM 12 3.2+0.2 1.6+0.2 0.5+0.3 0.6+0.2 Metal: Copper-Nickel Alloy or
RLM 20 5.0+0.2 2.5+0.2 0.6+0.3 0.7+0.2 Copper-Manganese Alloy
2.0£0.2 (£2mQ) Over Coating: molding
RLM 25 6.420.2 32202 0.9£0.2 R>2mQ) 0602 Compound UL-94 V-0 grade
Reistance | Operation . Maximum
P T.C.R. Insul .
Type ra(:‘ilr\:ers Value Temperature ( ; /°) Tolerance(%) ::IL; tztr:: Working
9 (mQ) Range(°C) PP Voltage (V)
W 1"50 55-4125 | £100 (1IMQ<Rs10MQ) | 1, +2, +5 100MO (P*R)
RLM25 = + 75(R>10mQ)
2W R<10mQ
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RoHS
Compliant

R L Metal Foil Current Sensing
Chip Resistors

“Features “'Construction

e Ultra low resistance, Suitable for
large current detecting

e Low temperature rise for high power
application

e Extremely low TCR

 Over coating: Molding compound
UL-94 V-0 grade

“Application

e Power module (VRM) for CPU
e Battery chargers

e Power supply

e DC/DC converter

Ni/Sn Plating

Over-Coating

Metal Foil

. Resistance . Power Rating .
Product Code Size Packagin Resistance
Tolerance 9ing (at 70°C)
Current Sensing 37:3720 F:+1% E: Embossed Tape  S=172W 4 Digits (E-96)
Resistors G: 2% C=1W e.g:
J: £5% RO10= 10mQ
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RL

Metal Foil Current Sensing

Chip Resistors

Unit: mm
Type L w D Material
Metal: Copper-Nickel Alloy
or Copper-Manganese Alloy
RLN 3.75£0.3 2.1+0.25 0.5+0.2 0.7+0.20 . )
Over Coating: molding
Compound UL-94 V-0 grade
B e Val Operation TCR Insulati Maximum
Type Rc;\_:ver elstanc; alue Temperature : ./°.C Tolerance(%) :s_utatlon Working
atings (mQ) Range(°C) (ppm/°C) eistance Voltage (V)
RLN 12W & 1TW* 1~30 -55~+170 100 +1, +2, 5 Over 100MQ (P*R)12

Note: 1 Watts total Solder pad and trace size of 300mm?
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RoHS
Compliant

R L Metal Foil High Power Current
Sensing Resistors RLP Series

“Features “'Construction

e Ultra low resistance, Suitable for
large current detecting
e Ultra low device surface temperature Over-Coat

etal Foi

e Extremely low TCR
. . Ni/ Sn
e QOver coating: Molding compound Plating
UL-94 V-0 grade
e Power module (VRM) for CPU
e Battery chargers

e Power supply
e DC/DC converter

. Resistance . Power Rating .
Product Code Size Packagin Resistance
Tolerance 9ing (at 70°C)
Current Sensing 25: 2512 F:+1% E: Embossed Tape  C=1W e.g:
Resistors 20: 2010 G +2% D=1.5W RO10= 10mQ
) £5% E=2W
G=3W
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RL

Metal Foil High Power Current
Sensing Resistors RLP Series

Unit: mm
Type L w C t Material
RLP20 5.00.2 2.5:0.2 0.6+0.3 0.75:0.2 Metal: Copper-Nickel Alloy or
Copper-Manganese Alloy
RLP2S 6.4+0.2 3902 0.9+0.2 0.7+0.2 Over Coating: Molding Compound
A o o IE UL-94 V-0 Grade
Power Reistance Value Operation T.CR. Insulation Maxm?um
Type ratings (mQ) Temperature (ppM/°C) Tolerance(%) Reistance Working
9 Range(°C) pp Voltage (V)
RLP20 | 1W&112W 10~60 e e ac Over o
-55~+170 +1, %2, P*R
RLP25 | 1 W& 2W & 3W 10~100 * 100MQ (P*R)

* If requested resistance value is out of this range, please feel free to contact with our company.
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e Less board space than individual
chip resistor

e Integrated 2~8 elements for
Pull-up / Pull-down circuits

e Pull-up / Pull-down resistance for
digital circuit

CN 34

Product Code Size

Chip Resistor Arrays 22:0402*2

(Networks ) 24: 0402*4
Convex Type 28: 0402*8
32: 0603*2
34: 0603*4

35: 0603*5

Over Coat

Conductor

Resistive Element 7
Plating Ni+Sn
Ceramic Substrate

N/

(| ))

\\ o // )

| ] I

ﬁ

Tolerance Packaging
F:+1% T: Paper Tape
G: 2% IN: Lead Free
J: £5% R: 10P8R (R circuits)
S: 10P8R (S circuits)
D: 9P8R

103

Nominal )
Resistance —

3 Digits (E-24)

e.g.: 103= 10kQ

4 Digits (E-96) =
e.g.. 1540=154Q
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CN

Thick Film Chip Resistor Arrays

(Networks)-Convex Type

Unit: mm
Type L w t P a b C
CN22 1.0£0.1 1.0£0.1 0.35+0.1 0.65+0.1 0.33£0.1 0.15+0.1 0.25+0.1
CN24 2.00.1 1.0£0.1 0.4+0.1 0.15+0.1
CN28 4002 16£0.15 04201 0.50.05 0.320.1 0.2520.1 0.250.1
CN32 1.6£0.15 1.6£0.15 0.45+0.1 0.76+0.1 0.45+0.1 0.3+0.2 0.3+0.2
CN34 0.8+0.05 0.45+0.1
ED 3.240.2 1.6£0.15 0.50+0.1 0642005 03520 1 0.3+0.2 0.3+0.2
Power MAX. MAX. Operating Resistance Resistence Temp
Type Rating Working Over-Load Temp. Tolerance Range Co-efficient
at 70°C Voltage Voltage (°C) (%) (Q) PPM/°C
CN22 1/16W
CN24 1/16W 25V 50V 1% +250
0,
CN28 1/16W 55 4125°C +2% 10Q~1MQ
CN32 1/16W 50V 100V +5%
CN34 1/16W 50V 100V +200
CN35 1/16W 25V 50V +5% 56Q~100K
CN12,CN22,CN32| CN24, CN34 CN28, 16P8R CN35 10P8R 9P8R
(S Circuit) (R Circuit) (D Circuit)
4 3 8 7 6 5 16 15 14 13 12 11 10 9 10 9 8 7 6|10 9 8 7 6|10 9 8 7 6
R1 R2 R1 R2 R3 R4 R1{R2{R3{R4¢{R5 (R6¢ R7¢{ R8
1 2 1 2 3 4 1 2 3 4 5 6
R1=R2 R1=R2=R3=R4 R1=R2. e R8 1 2 3 4 5|1 2 3 4 5|1 2 3 4 5.
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C N Thick Film Chip Resistors Arrays
(Networks)-Concave Type

“Features

e Less board space than individual
chip resistor

¢ Integrated 2~4 elements for
Pull-up / Pull-down circuits

“Application

e Pull-up / Pull-down resistance for
digital circuit

Product Code Size

Chip Resistor Arrays 22: 0402-X2
(Network) Concave 24: 0402-X4
Type 34: 0603-X4

Plating Ni+Sn

Tolerance

J: £5%

RoHS
Compliant

Over Coat

Ceramic Substrate

Conductor
Packagin Nominal
ging Resistance
T: Paper Tape 3 digits e.g.,
N: Lead Free (E-24) 102=1kQ
4 digits e.g.,

(E-96) 1001=1kQ
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CN

Thick Film Chip Resistors Arrays
(Networks)-Concave Type

D|
C
Unit: mm

Type L W T P A B C D G
CNC22 1.0+0.1 1.0£0.1 0.3+0.1 0.5+0.1 0.35+0.1 0.25+0.15 0.35+0.1 0.15£0.1 0.25+0.15
CNC24 2.0+0.1 1.0£0.1 0.4+0.1 0.5+0.1 0.3+0.1 0.2+0.1 0.3+0.1 0.15£0.1 0.25+0.15
CNC34 3.2+0.2 1.5£0.2 0.55+0.1 0.8+0.1 0.6+0.1 0.3+0.2 0.5+0.1 0.25+0.1 0.35+0.15

Power MAX. MAX. Operating Resistance Resistence Temp
Type Rating Working Over-Load Temp. Tolerance Range Co-efficient

at 70°C Voltage Voltage (°Q) (%) (Q) PPM/°C
CNC22 £300
25V 50V
CNC24 1/16W -55~+125°C 5% 10Q~1TMQ +300
CNC34 50V 100V +200
CNC22 CNC24, CNC34
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e

l

TgT% Tg*§@ THTW THTW T
J; ad L ad 4L ad J; ad l

- - ‘ p P 5 i = \\

M Type H Type C Type N Type E Type E

E— v i —

e Customized Pitch and height are available. e Low resistance for power supply current /- —\
detection. L )|
N\

o e ol .
{
AN

[ K1 BN K2 BN

0200] F [NEW

Product . Formin . . . 7
Diameter  Tolerance 9 Pitch Resistance Plating q/\
Code Type N
Mini Ohmic 0.8: 0.8mm J:£5% M A=5 0200=20mQ N=Unplated
Resistors wire K: £10% H B=10 F=Lead Free Vs —\
N: C =125 I}
No Tolerance N D=15 " //”jiiif \\
E E=2.50 L )|
F=20 \—
G=25 0
H=7.2 ~
1=17.74

=17 F
K=20.32

M=7.5

N=13.15/13.6

5=26 (]

unit: mm N
O
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Mini Ohmic Resistors
(Wire Type)

RoHS

@d (mm) Max Current Rating Resistance Tolerance Operating Temp (°C) | Temp Coefficient PPM/°C
04 2.0
0.5 2.5
0.6 3.0
0.7 4.0
08 4.5 CMW Wire: £50ppm/°C
?(9) :g CN49 Wire: +100ppm/°C
. . ) -55
w 6.0 J: £5% | CN30 Wire: +200ppm/°C
K: +10% .
1.2 7.0 +155 CN Wire: £300ppm/°C
1.3 /.5 (Raw material)
14 8.0
1.5 9.0
1.6 9.5
1.8 11.0
2.0 12.0

Note: Except for the above standardized products, We also provide the Customized products.
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RoHS
Compliant

R D Carbon Film Resistors

H L H |
Unit: mm
Type L D H d
RD16  RD25S 3.2+0.5 1.7+0.3 28+2 0.45+0.0%nit: mm
RD25 RD50S 5.7+£0.5 2.3+0.3 26+2 0.56+0.05
RD50 RD1BS 9.0+£0.5 3.2+£0.5 26+2 0.6+0.05
RD1B 11+1.0 4.4+0.6 35+2 0.8+0.05
RD2B 15+1.0 4.8+0.6 33+2 0.8+0.05
. Resistance Forming and Nominal
Product Code Series 9 :
Tolerance Packaging Resistance
Carbon Film 16: 1/8W (1/6W) G 2% X: T52 10KQ
Resistors 25: 1/4W J: £5% Y: 126
50: 12W H: H Type
{S : miniature Size M: M Type
U: U Type
R: Radial Tape
P: P Type
Power MAX MAX Operating Resistnce Temp
Type Rating at Working Over Load Tamp Tolerance Co-efficient
70°C Voltage Voltage (°C) (Q) PPM/°C
RD16 1/8W 200V 400V <100K %0
+2% 500
RD25 RD25S 1/4W 250V 500V -55 109~1MQ >100K 350
RD50 RD50S 12W 350V 700V \ \
+5% .
+155 19-10MQ mmQ 7
RD1B RD1BS 1w 500V 1000V >TMQ 22
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RN

Metal Film Resistors

Unit: mm
Type L D H d
RN16  RD25S 3.3x0.5 1.7+0.3 28+2 0.5£0.05
RN25  RD50S 6.5+£0.5 2.4+0.3 28+2 0.6+0.05
RN50 9.2+0.5 3.3+0.5 28+2 0.6+0.05
. Resistance Forming and Nominal
Product Code Series 9 .
Tolerance Packaging Resistance
Metal Film 16: 1/8W (1/6W) D: +0.5% X: T52 10KQ
Resistors 25: 1/4W F: +1% Y: T26
50: 172W B: £0.1% M: M Type
'S : Miniature Size U: U Type
Power MAX MAX Operating | Resistnce | Resistnce | Std Res. Temp
Type Rating at Working Over Load Tamp Tolerance Rnge Value | Co-efficient
70°C Voltage Voltage (°0) (%) (Q) PPM/°C
RN16 1/8W 200V 400V -55 +0.5% 450
RN25 RN25S 1/4W 250V 500V \ +1% 10Q~1TMQ E-96 +100
RN50 RN50S 12W 350V 700V +155 - -
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Metal Oxide Film
Resistors (Flame Proof)

RS

Compliant

RoHS

H L H |
Unit: mm
Type L D H d
RS505 6.5+0.5 24205 28+2 0.620.05nit- mm
RS50  RS1BS 9+1 3.5+0.5 30+3 0.6+0.05
RS1B  RS2BS 11 4.5+1 30+3 0.8+0.05
RS2B  RS3BS 151 6.0+1 30+3 0.8+0.05
RS3B  RS5BS 25+1 9.01 30+3 0.8+0.05
RS5B 411 9.0x1 30+3 0.8+0.05
. Resistance Forming and Nominal
Product Code Series 9 .
Tolerance Packaging Resistance
Metal Oxide Film 50-1/2W 3B-3W G +2% X: 152 10KQ
Resistors 1B-1W  5B-5W J: +5% Y: 126
2B-2W M: M Type
1S : Miniature Size U: U Type
R: Radial Tape
P: P Type
Z:T73
Power MAX MAX Operating | Resistnce | Resistnce | Std Res. Temp
Type Rating at Working Over Load Tamp Tolerance Rnge Value | Co-efficient
70°C Voltage Voltage (°Q) (%) (Q) PPM/°C
RS50 RS50S 12W 250V 400V
RS1B RS1BS W 350V 600V -55 +29 0~100Ke
RS2B RS2BS 2W 350V 600V \ :5% 0~120KQ E-24 +350
RS3B RS3BS 3W 500V 800V +155 0~150KQ
RS5B RS5BS 5W 750V 1000V
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K N Wire Wound Resistors
(Flame Proof)

| D

H L H
Unit: mm
Power Resistance Temp Co-efficient

Type Rating D1 L+1 H+3 d=+0.05 Range (©) PPM/°C

KN1B 1w 4.0 " 26 0.8 0.1-100

KN2B 2W 5.0 15 28 0.8 0.1-120

KN3B 3W 6.0 17 38 0.8 0.1-180

KN4B 4w 6.0 17 38 0.8 0.1-180 +300

KN5B 5W 8.0 24 38 0.8 0.1-300 -

KN6B 6w 8.0 24 38 0.8 0.1-300

KN7B W 8.0 24 38 0.8 0.1-300

KN8B 8W 8.0 40 38 0.8 0.3-2K

KN10B 10W 8.0 52 38 0.8 0.3-2K

. Resistance Forming and Nominal
Product Code Type Series . :
yp Tolerance Packaging Resistance
Wire Wound P: Inductance 1B: TW F: £1% X: T52 10Q
Resistors D: Non-Inductance ~ 2B: 2W G: £2% M: M Type
3B: 3W J: £5% U: U Type
| Z:773
10B: 10W

76



RoHS

Cement Type Resistors
Compliant

(Wire Wound & Metal Oxide
Film)

5Q

P Type Z Type M Type
5
W =y
P paso2 ~ T
L :
A 3513 C 3613 04 =1 pP1s02| [ ] T.E H1
‘—’ ‘ il | ‘ Tl Jﬁ
B Iiiﬁ € \:#:‘:Izl P2+0.2 B 5+1 H
do.8 : ik
' | L — = A 0.8£0.05
Unit: mm
Type Dimensionn (mm)
(SQP/SQZ/SQM) A1 Bx1 C+1 L+1.5 W1 Hx1 S P£1.5 P1 P2 Hz1 H2+2
3B 8 8 22 12 25 8
5B 9.5 9.5 22 27 13 25 9 15 4.0 2 25 10.5
7B 9.5 9.5 35 35 13 39 9 22 4.0 2 25 10.5
10B 9.5 9.5 48 48 13 51 9 32 4.0 2 25 10.5
. Forming and Nominal
Product Code Series 9 Type ;
Packaging Resistance
Cement Type 3B: 3W J: 5% P: P Type 1KQ
Resistors 5B: 5W K: £10% Z: 7 Type
7B: 7W M: M Type
10: 10W
2B: 2W
Power MAX MAX Resi Resistnce stdR
Type Rating at Working Over Load Te|5|stnce Range :I | es.
70°C Voltage Voltage olerance (Q) alue
3B 3W 350V 700V 0.05Q2~100KQ
5B 5W 350V 700V J+5% 0.05Q~100KQ €04
7B W 500V 1000V K+10% 0.1Q~1KQ
10B 10W 750V 1500V 0.1Q~10KQ
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SMD warking

Multiplier code

3.digits marking for E-24 (G.J.)

683

683 = 68000Q = 68KQ

3.Rx06 E-96  marking
3 digits marking for E-96 (F

50C

50C = 32.4KQ

4.digits marking for E-96 (D.F.)

17R8

17R8 = 17.8Q

Size < Rx0402, Size < Cx22
Size < Cx14

NO marking

Coding Formula

XX

X

Example (0603):

102

I— Multiplier code

Resistance code

102

10.2KQ= 557 X ¢ Q=02C

332

33.20= 51 X x X a=51X

Type A B C D E F X Y z
Multiplier 100 10! 102 10° 104 10° 107 107 10°
Rx06 Resistance code
Value Code Value Code Value Code Value Code
100 01 178 25 316 49 562 73
102 02 182 26 324 50 576 74
105 03 187 27 332 51 590 75
107 04 191 28 340 52 604 76
110 05 196 29 348 53 619 77
113 06 200 30 357 54 634 78
115 07 205 31 365 55 649 79
118 08 210 32 374 56 665 80
121 09 215 33 383 57 681 81
124 10 221 34 392 58 698 82
127 11 226 35 402 59 715 83
130 12 232 36 412 60 732 84
133 13 237 37 422 61 750 85
137 14 243 38 432 62 768 86
140 15 249 39 442 63 787 87
143 16 255 40 453 64 806 88
147 17 261 41 464 65 825 89
150 18 267 42 475 66 845 90
154 19 274 43 487 67 866 91
158 20 280 44 499 68 887 92
162 21 287 45 511 69 909 93
165 22 294 46 523 70 931 94
169 23 301 47 536 71 953 95
174 24 309 48 549 72 976 96
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RoHS
Compliant

S IVl D E12 ~ E96 Values

E12 E24 E96 E12 E24 E96
10 10 100 33 33
102 332
105 340
107 348
11 110 357
113 36
115 365
118 374
12 12 383
121 39 39
124 392
127 402
13 130 412
133 422
137 43
140 432
143 442
147 453
15 15 150 464
154 47 47
158 475
16 487
162 499
165 51
169 511
174 523
178 536
18 18 549
182 56 56
187 562
191 576
196 590
20 200 604
205 619
210 62
215 634
22 22 649
221 665
226 68 68
232 681
237 698
24 715
243 732
249 75 750
255 768
261 787
267 806
27 27 82 82
274 825
280 845
287 866
294 887
30 909
301 91
309 931
316 953
324 976
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S M Package Reel Quantity
& Size

“Packaging

Unit: pcs
Package Package Tape Embossed Plastic Tape
Type Sories 4mm pitch 178mm/R | 2mm pitch 178mm/R 4mm pitch
RM 01 10000
RM 02 10000
CF,CFS,RM,RT,RB,MS,UMS,NT 04 10000
CF,CFS,RM,RL,RT,RB,MS,UMS,NT 06 5000 10000
RM,RL,RT,RB 10 5000
CF,CFS,RM,RL,RT,RB,RH 12 5000
RM,RT 13 5000
RM,RL,RH,RLP 20 4000
RM,RL,RLM,RLP 25 4000
CN,CNC 22 10000
CN,CNC,MSA,UMSA 24 10000
CN 28 5000
CN 32 5000
CN,CNC,MSA,UMSA 34 5000
CN 35 5000
RLN 37 4000
Unit: mm
Package oA 2B ac w T
MSA 24, 34
UMSA 24, 34
MS 04, 06
UMS 04, 06
CF 04, 06, 12 9.0+1.0 11.5¢1
CFS 04, 06, 12
NT 04, 06 178+2 |60 or more| 13.0+1.0
RX 01, 02, 04, 06, 10, 12, 13
CN 12/22/24/28/32/34/35
CNC 22/24/34
RX 20, 25 13.0£1.0 | 15.5¢1
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RoHS
Compliant

S M D Paper Tape Reel Dimension

2mm pitch paper
Bottom Tape

Top Tape ¢Qo
N O N = SN N
}4/ A, ~ ~ ~H
1 T
Jf - —
| |
e Resistors \ P1 \ P2 PO direction of unreeling
Paper Tape - - )
Unit: mm
Type A B w F E Ps P, Po oD, T
01 0.24+0.05 | 0.45+0.1 2.0+0.1 2.0+0.05 0.40+0.1
02 0.37+£0.05 | 0.67+0.1 2.0+0.1 2.0+0.05 o 0.37+0.1
04 072005 | 12005 | 002 | 358005 | 175200 0 Lo w0 | 4001 | TS0 Foasio
06 1.1£0.1 1.9+0.1 2.0+0.1 2.0+0.1 0.64+0.1
Type A B w F E Ps P, Po oD, T
CN12 0.7+0.1 1.0+0.1 0.40+0.1
9 | s 1221 o
CNC22 12401 12401 8.0+0.2 | 3.5+0.05 | 1.75+0.1 2.0+0.1 2.0+0.05 | 4.0+0.1 155 0.4520.1
CNC24,
MSA 24, 1.2+0.1 2.2+0.1 063"
UMSA 24
4mm pitch paper
Bottom Tape Top Tape
@Do
N A N |
g_ﬁw )VPAﬂW ‘ = = .| 2
O I (e o
L] LTI O
Resistors P1 P2 PO direction of unreeling
Paper Tape
Unit: mm
Type A B w F E Ps P, Po oD, T
06 1.1£0.1 1.9+0.1 0.64+0.1
10 1.6+0.15 2.4+0.2 o
" 5 0£0.15 36200 8.0+0.2 | 3.5+0.05 | 1.75+0.1 4.0£0.1 2.0+0.05 | 4.0+0.1 1.57% 0.8440.1
13 2.8+0.2 3.6+0.2
Type A B w F E Ps P, Po oD, T

CN28 1.9+0.2 4.3+0.2

CN32 1.840.2 1.840.2

CN34,35 | 2.0¢0.15 | 3.620.2 | 80+02 | 3.5+0.05 | 1.75:0.1 | 4.0+0.1 | 2.0+0.05 | 4.0+0.1 1.5 | 0.84+0.1

CNC34,
MSA 34, | 2.0+0.15 | 3.6+0.2
UMSA 34
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S M Embossed Plastic Tape
Dimension & Land Patterns

4mm pitch paper

Bottom Tape Top Tape

P
BEER S
i

@ D1 1.5min

direction of unreeling

Unit: mm
Type A B w F E P P. Po oD, t
20 2.8+0.2 5.320.2 o
> 36202 6.9£0.2 12.0£0.2 | 5.5+£0.05 | 1.75£0.1 4.0£0.1 2.0£0.05 | 4.0+0.05 1.5% 0.85+0.15
37 2.6+0.2 4.5+0.2 12.0£0.2 5.5+0.1 1.75+0.1 4.0£0.1 2.0+0.2 4.0£0.1 1.55+0.05| 1.1£0.1

""Recommended land patterns for SMD Resistors

Resistor
T
]
b
Land pattern Dimension (mm)
Type Series 8 b 5
RM 01 (01005) 0.15~0.2 0.5~0.7 0.20~0.25
RM 02 (0201) 0.25~0.3 0.7~0.9 0.4~0.5
CF CFS NT MS UMS RM RT RB 04 (0402) 0.50~0.6 1.4~1.6 0.5~0.6
CF CFSNT MS UMS RM RLRTRB| 06 (0603) 0.7~0.9 2.0~22 0.8~1.0
RM RLRT RB 10 (0805) 1.0~1.4 3.2~38 09~14
CF CFS RM RL RT RB RH 12 (1206) 2.0~24 4.4~50 1.2~1.8
RM RT 13(1210) 2.0~24 4.4~50 2.3~35
RLP RM RL RH 20(2010) 3.3~37 5.7~6.5 2.3~35
RLM RLP RM RL 25(2512) 3.6~4.0 7.6~8.6 2.3~35
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S M D Land Patterns & Solder Pad

RoHS
Compliant

%
fla] PR
R
blb| ]
p
Land pattern Dimension (mm)
Type Series g b . P f

CN 12 0.3 0.3 0.3 0.5 0.9
CN 22 0.5 0.35~04 0.35~04 0.65 1.4~15
CN 32 0.7~0.9 0.4~0.5 0.4~0.5 0.8 2.2~2.6
CN 34 0.7~0.9 0.4~0.5 0.4~0.5 0.8 2.2~2.6
CN 35 0.7~0.9 0.4~0.5 0.3~0.4 0.64 2.2~2.6

CNC 22 0.4~0.5 0.25~0.3 0.25~0.3 0.5 2.0

MSA UMSA CNC 24 0.4~0.5 0.25~0.3 0.25~0.3 0.5 2.0
MSA UMSA CNC 34 07~0.9 0.40~0.45 0.40~0.45 0.8 2.2~2.6

%
L] L] Land pattern Dimension (mm)
o
Type \Series G b : d f
N CN 24 0.4 0.525 0.25 0.25 1.4
b dicid| b CN 28 1.0 0.425 0.25 0.25 2.0
Unit: mm
Parameters a b L
RLM/P 25 1~2 mQ 4.0 3.1 1.3
a 3~100mQ | 4.0 2.1 4.1
RLN 37 12 W 4.2 1.3~16 | 0.5~1.2
TW 7.9 1.3~16 | 0.5~1.2

RLM/P 20 - 3.1 2.7 3.1
RLM 12 - 1.8 13 1.4

Cu Trace

Sensing Trace
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Leaded Type Resistor Spec.

4-BAND-CODE
C { )] D
2%, 5%, 10%
\
[ \ \ |
COLOR 1ST BAND 2ND BAND 3RD BAND MULTIPLIEN TOLERANCE
BLACK 0 0 0 10
BROWN 1 1 1 10Q +1% (F)
RED 2 2 2 100Q +2% (G)
ORANGE 3 3 3 1KQ
YELLOW 4 4 4 10KQ
GREEN 5 5 5 100KQ +0.5% (D)
BLUE 6 6 6 MQ +0.25% ()
VIOLET 7 7 7 10MQ +0.10% (B)
GRAY 8 8 8 +0.05%
WHITE 9 9 9
GOLD 0.1 +5% ()
SILVER 0.01 +10% (K)
\ L\ | |
0.1%, 0.25%, 0.5%, 1%
L X DN
5-BAND-CODE
Unit: ppm
Symbol T E CH D.K J D
TCR +10 £25 £50 £100 £150 +200
-500
Unit: %
Symbol A B C D F G J K M
Resistance | 5 o5 £0.1 £0.25 £0.5 +1 2 +5 £10 20
Tolerance
< 100
%
E 80
g 60
2
E 40
o
& 2
2
& o 1 1
40 70 100 125 155 200
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RoHS
Compliant

Leaded Type Resistor Package

61
3.‘2 (min) AVF
(D G
(I
(D

______ QI

1.2 (max)

LT } } 7
i "
‘ WO
Unit: mm
. W WO P L1-L2
Series
+1 +1 +3 max
16, 255 o2 64 5 08
26 38
25, 505 2 64 5 08
26 38
50, 1BS 52 64 5 1.2
18, 2BS /3 & 5 15
52 64
28, 385 /3 & 10 15
52 64
P P2 Ag-l kAg Ah AR
P /
< @ 2
1T [ s+
o — 2
GEREREIERERENICER
i AP P ! ) t
) B 1 o
PO - d - po
Series: 25, 508, 1BS, 50 Unit: mm
Code Dimension Code Dimension Code Dimension Code Dimension
P 12.7£1.0 W2 3mm (max) W 18.0+1.0 Ah 0+2
Po 12.7+0.3 Ho 16.5+0.5 Wo 5mm (min) D 2.5mm (max)
P 3.85+0.7 Ao 1.25mm (max) Wi 9.0+0.5 A 7.0mm (max)
P2 6.35+0.4 Do 4.0+0.2 t 0.7+0.2 d 0.60+0.06
F 5.08 55 L 11mm (max) Ag 0+3.0°
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Leaded Type Resistor Forming

Unit: mm
Series Dimension
P+1 H+1
H 16, 255 5.0 5.0
25, 505 10.0 10.0
50, 1BS 12.5 10.0

‘ p ‘ }_E..{ 1B, 2BS 15.0 10.0
2B, 3BS 20.0 15.0

H1
H2
- P it Unit: mm
Series Dimension
P+1 Hix1 Hax1 t+0.2
H1 50, 1BS 12.5 6.0 5.0 1.1
Ho 1B,2BS 15 6.0 5.0 1.4
2B, 3BS 20 7.0 5.0 1.4
F—Pﬁ ) 3B, 5BS 30 13.0 5.0 1.4
Unit: mm
£ £ E Series Dimension
Px1 h+1 Lx1 E max
L L L 25, 505 5-7 10 6.5 35
50, 1BS 5-7 10 9 35
h h h 1B, 2BS 5-7 10 12 35
2B, 3BS 5-7 10 16 3.5
P P P :
‘ ‘ 3B, 5BS 10-12 10 25 35
E[
L
- Unit: mm
A __
Series Dimension .
H L+0.2 H=0.1 h min E max
16, 255 3.2 15 9 35




| [ECANOLOGY CO., LTD.




| TECANOLOGY CO., LTD.




	頁面 1.pdf
	頁面 2
	頁面 3
	頁面 4
	頁面 5
	頁面 6
	頁面 7
	頁面 8
	頁面 9
	頁面 10
	頁面 11
	頁面 12
	頁面 13
	頁面 14
	頁面 15
	頁面 16
	頁面 17
	頁面 18
	頁面 19
	頁面 20
	頁面 21
	頁面 22
	頁面 23
	頁面 24
	頁面 25
	頁面 26
	頁面 27
	頁面 28
	頁面 29
	頁面 30
	頁面 31
	頁面 32
	頁面 33
	頁面 34
	頁面 35
	頁面 36
	頁面 37
	頁面 38
	頁面 39
	頁面 40
	頁面 41
	頁面 42
	頁面 43
	頁面 44
	頁面 45
	頁面 46
	頁面 47
	頁面 48
	頁面 49
	頁面 50
	頁面 51
	頁面 52
	頁面 53
	頁面 54
	頁面 55
	頁面 56
	頁面 57
	頁面 58
	頁面 59
	頁面 60
	頁面 61
	頁面 62
	頁面 63
	頁面 64
	頁面 65
	頁面 66
	頁面 67
	頁面 68
	頁面 69
	頁面 70
	頁面 71
	頁面 72
	頁面 73
	頁面 74
	頁面 75
	頁面 76
	頁面 77
	頁面 78
	頁面 79
	頁面 80
	頁面 81
	頁面 82
	頁面 83
	頁面 84
	頁面 85
	頁面 86
	頁面 87
	頁面 88

