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Current Sense Resistors + Jumpers

Separate Voltage
& Current
Terminals, High
Heat Dissipation

CPA

0612

High Precision,

Separate Voltage
& Current WRL - =
Terminals, Low

et 1206 | 2512

High Power &
Small Size, High MPA - E i)
Heat Dissipation

1206 | 25612

Low Height

Profile MPC - ] ) - -

0201 | 0402 | 0603 | 0805 | 1206

General Purpose
Current Sensing, WEL . - - -

Wrapped Short-Side
Electrodes

0603 | 0805 | 1206 | 2010 | 2512

General Purpose
Current Sensing, —
Wrapped WEL - =a == =4 — | N | A | SRS
Electrodes, High Long—SIde

Power & Small
Size 0508 [ 0612 | 0815 | 1020 [ 1225 [ 0830 | 1530 | 1836 | 2043

1

High Current LPC - - = m -

01005 | 0201 | 0402 | 0603 | 0805 | 1206

English case sizes shown.

Applications
- Engine Control Unit Infotainment Cluster
« BMS Digital Display

« DC/DC Converter ADAS




Thin and Thick Film Resistors

Low TCRand . - - -
Tolerance KN_A .
0201 | 0402 | 0603 | 0805 | 1206
£
L KU_A B N " ] [ 1 -1 ﬂ 1
£ Short-Side
I-E 0201 | 0402 | 0603 | 0805 | 1206 | 1210 | 2010 | 2512
Low Ohm
KU_A
- - - ] [
Long-Side
0508 | 0612 | 1020 | 1225
KGAS - = e 7] [ B
Short-Side
High-Grade Anti- 0402 | 0603 | 0805 | 1206 | 1210 | 1812 | 2010 | 2512
Sulfur
KGAS
Long-Side -
1218
& | High Power KHA - = o r1 LE o
E 0402 | 0603 | 0805 | 1206 | 1210 | 1812 | 2010 | 2512
Q
=
I~ | Ultra High Power KHAP - - = - [ | L [ |
0402 | 0603 | 0805 [ 1206 | 1210 | 2010 | 2512
General Purpose TFA = = = I [} B
0402 | 0603 | 0805 | 1206 | 1210 | 1812 | 2010 | 2512
Wide Terminal
General Purpose TFAW = - - —
0612 | 1020 | 1218 | 1225 | 2030
nglish case sizes shown.

Applications
- Wiper System - Navigation/GPS
-« Surround Sound - Lighting System

- Keyless Entry System - Tire Pressure System




CPA

Current Sensing Resistor

Construction Features
High purity alumina ceramic . 0612 English case size
Nickel alloy foil resistive element . Power of 1W
100% matte tin over Ni terminations . Resistance ranges from 0.5mQ~25mQ
Halogen Free . TCR down to +50ppm/°C
RoHS compliant and Pb free . Tolerance down to +1.0%
Inherently Anti-Sulfur . AEC-Q200 Qualified

Moisture Sensitivity Level (MSL) = 1

Electrical Specification
Case Sizex 0612
Power Rating W
+0.5% -
Resistance
Range (mQ) 5-25
+1.0% 1~4 0.5,0.75
TCR +tppm/°C 50 100 150 200
Operating Temp. 55 °C~+155 °C
Range

*Case size color reflected in chart

Max Current Rating vs Resistance
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WRL-L4

Current Sensing Resistor i I

7
|
Construction Features R 010
High purity alumina ceramic . 1206, 2512 English case sizes sy i
MnCu resistive element . Power rating up to TW
100% matte tin over Ni terminations . Resistance from 0.5mQ~100mQ
Halogen Free . TCR down to +t30ppm/°C
RoHS compliant and Pb free . Tolerance down to +0.3%
Inherently Anti-Sulfur . AEC-Q200 Quialified

Moisture Sensitivity Level (MSL) = 1

Electrical Specifications
Case Sizex 1206 2512
Power Rating 1/2W 1/3W 1/2W TwW
+0.3%
Resistance 10~100

Range +0.5%

(mQ) 5~9 1~4 0.5 1~2 3~4 5~100
+1.0% - 0.5

TCR tppm/°C 30 50 75 100 100 75 50 30

Operating Temp. 55°C~4155°C
Range

*Case size color reflected in chart

Max Current Rating vs Resistance
100
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MPA

Current Sensing Resistor

Construction Features
Epoxy-resin overcoat + 2512 English case size
100% matte tin over Ni terminations +  Resistance from 0.5mQ~10mQ
Halogen Free +  Powerupto3W
RoHS compliant and Pb free +  TCRdown to +50ppm/°C
Inherently Anti-Sulfur - Tolerance of +1.0%

AEC-Q200 qualified
Moisture Sensitivity Level (MSL) = 1

Electrical Specifications
Case Sizex 2512
Power Rating 2w 3w
Resistance Range (mQ) +1.0% 1 2~10 0.5,0.75 1 2~10
TCR tppm/°C 100 50 150 100 50
Operating Temp. Range 55°C~+170°C

*Case size color reflected in chart

Max Current Rating vs Resistance
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MPC

Current Sensing Resistor

Construction Features
Metal foil resistive element . 0201, 0402, 0603, 0805, 1206 English case size
Epoxy-resin overcoat . Power up to TW
Non-wrapped electrodes . Resistances from TmQ~50mQ
100% matte tin over Ni terminations . TCRdown to +50ppm/°C
Halogen Free . Tolerance down to +0.5%
RoHS compliant and Pb free . Low Profile(0201: 0.014in max.; 0402: 0.016in max.; 0603:
Inherently Anti-Sulfur 0.022in max.; 0805-1206: 0.024in max.)

AEC-Q200 qualified
Moisture Sensitivity Level (MSL) = 1

Electrical Specifications

Case Sizex 0402 0603 0805
Power Rating 1/4W 1/3W 1/4W 72w | 173w 1/2W W
Cosict £2.0%
esistance 5 | 10| 20 |25-3|5-25|40-50| 2 |25-5|6~20] 1 | 15 | 25| 6~20 | 1~4 | 5~20
Range (mQ)
+1.0%
TCR +ppm/°C 200 | 100 | 150 100 150| 100 | 75 |150| 100| 75 | 50 | 75 | 50
Operating Temp. Range -55°C~+155°C

*Case size color reflected in chart

Max Current Rating vs Resistance
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WEL Short Side

Current Sensing Resistor

I
B
. 1
Construction Features i
High purity alumina ceramic . 0603, 0805, 1206, 2010, 2512 English case size L%
Metal foil resistive element . Power up to 2W
Epoxy-resin overcoat . Resistances from 3mQ~570mQ
100% Matte tin over Ni terminations . TCR down to +50ppm/°C
Halogen Free . Tolerance down to +0.5%
RoHS complainant and Pb free . AEC-Q200 Qualified
Inherently Anti-Sulfur . Moisture Sensitivity Level (MSL) = 1
Electrical Specifications
Case Sizex 0603 0805 1206 2010 2512
Power Rating 1/2W 3/4W w 1.5W 2W
+0.5% - - - -
Resistance 10~20 10~200 10~570 10~300 50~350
Range (mQ)
+1.0% | 5~9 5~9 3~9 5~9
TCR +tppm/°C 100 50 100 50 100 50 100 50 50
Operating Temp. Range -55°C~+155°C

*Case size color reflected in chart

Max Current Rating vs Resistance
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WEL Long Side

Current Sensing Resistor

Construction Features R 005
4
High purity alumina ceramic 0508, 0612, 1225, 0830 English case size S —
Metal foil resistive element Power up to 3W
Epoxy-resin overcoat Resistances from TmQ~100mQ
100% Matte tin over Ni terminations TCR down to +50 ppm/°C

Halogen Free
RoHS complainant and Pb free

Tolerance down to +0.5%
AEC-Q200 Qualified

Inherently Anti-Sulfur

Moisture Sensitivity Level (MSL) = 1

Electrical Specifications
Case Size* 0508 0612 1020 1225 0830
Power Rating TwW 1.5W 2W 3W
Resistance L9

Range 10~100 10~100 10~100 10~100 10~100
MmO} 110% | 2-9 2~9 2~9 1~9 1~9

TCR tppm/°C 100 50 100 50 100 50 100 50 100 50

Operating Temp. 55°C~+155 °C
Range
*Case size color reflected in chart
Max Current Rating vs Resistance
100
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LPC

Current Sensing Jumper

Construction Features
Cu metal foil resistive element « 0201, 0402, 0603, 0805, 1206 English case size
Epoxy-resin overcoat +  Maxresistance of up to TmQ
Non-wrapped terminations - Maxcurrent up to 40 Amps
100% matte tin over Ni terminations «  Low profile (0201: 0.008in max.; 0402: 0.018in max.;
Halogen Free 0603: 0.022in max.; 0805-1206: 0.024in max.)
RoHS compliant and Pb free +  AEC-Q200 qualified
Inherently Anti-Sulfur +  Moisture Sensitivity Level (MSL) = 1

Elecrical Specifications

Case Sizex 0402 0603 0805

Max Current 8 Amps 20 Amps 26 Amps 35 Amps 40 Amps

Resistance Value

(mQ Max) ! 0 o2
Operating Temp. 55 °C~+155 °C 55°C~+170°C
Range

*Case size color reflected in chart

Max Current Rating vs Resistance
100

10

Current Rating (A)

0.1

0.0001 0.001
Resistance (Q)

.01



KN_A

Thin Film Chip Resistor

Construction Features
High purity alumina ceramic . 0201, 00402, 0603, 0805, 1206 English case size
Ni alloy thin film resistive element . Power up to 1/4W
100% matte tin over Ni terminations . Resistance from 4.7Q ~1.5MQ
Halogen Free . TCRdown to +10ppm/°C
RoHS compliant and Pb free . Tolerance down to +0.05%
AEC-Q200 qualified

Moisture Sensitivity Level (MSL) = 1

Electrical Specifications
Case Sizex 0201 0402 0603 0805 1206
Power Rating 1/20W 1/16W 1/10W 1/8W 1/4W
+0.05% - - 49.9~12K 49.9~30K 49.9~50K 49.9~100K
+0.10%
Resistance
Range (Q) +0.25% 49.9~5.1K
9 10~<49.9 >5.1K~82K| 10~68K |4.7~220K|10~332K]| 4.7~680K | 10~680K|4.7~1M| 10~1M |4.7~1.56M
+0.5%
+1.0%
TCR tppm/°C 10,15,25,50 25,50 10,15 25,50 10,15 25,50 10,15 25,50 | 10,15 25,50
Operating Temp. -55°C~+155°C
Range

*Case size color reflected in chart

Max Current Rating vs Resistance
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Resistance(Q) 12



KU_A Short Side

Low Ohm Thin Film Resistor

Constructlon Features
High purity alumina ceramic 0201,0402, 0603, 0805, 1206, 1210, 2010, 2512 English case size
Metal plate resistive element . Power up to 3W
Epoxy-resin overcoat +  Resistances from 10mQ~10Q .
100% matte tin over Ni terminations . TCRdown to +50ppm/°C vy E
Halogen Freg Tolerance down to +0.25% ‘ 2
R(;HS colmpllaht a;d Pb free AEC-Q200 qualified :_ :
Inherently Anti-Sulfur Moisture sensitivity level (MSL) = 1 o -k
Electrical Specifications
Case Sizex 0402 0603 0805
Power Rating 1720w | 1710w | 15w [ 116w | 18w | vaw | 110w | vsw | 25w 1/8W vaw | 12w
Resistance Range (Q) 50m~10 39m-~10
Resistance Tolerance % +0.5%, +1.0%, +2.0%, +5.0%
TCR C 50mQ~ 99mQ 100mQ~ 10Q 39MQ~49mQ 50mQ~99mQ  100mQ~ 10Q
+
*ppm 100 50 150 100 50
Operating Temp. Range -55°C~+155°C
Case Sizex 1206 1210 2010 2512
Power Rating 14W | 1/2W | 1/4W | 1/2W | 1W | 1/4W | 1/2W | 1W 3/4W 1.5W W 2W 3w
Resistance Range (Q) 10m~38m 39m~10 100m~10
+1.0%, +2.0%,
Resistance Tolerance % * .5 (J)rV +0.25%* *,+0.5%, +1.0%, +2.0%, +5.0%
10mQ~38mQ 39mO~49mQ  50mQ~99mQ  100mQ~10Q 1700MQ~10Q
TCR tppm/°
AR e 200 150 100 50 50
Operating Temp. Range -55°C~+155°C

*Case size color reflected in chart  **0.25 Tolerance limited to 470mQ~10Q and 50 TCR

Max Current Rating vs Resistance
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KU_A Long Side

Low Ohm Thin Film Resistor

Construction

High purity alumina ceramic
Metal plate resistive element

Epoxy-resin overcoat

100% matte tin over Ni terminations

Halogen Free

RoHS compliant and Pb free

Inherently Anti-Sulfur

Features

Resistances from 10mQ-~2Q

TCRdown to +100ppm/°C

Tolerance down to +0.5%

AEC-Q200 qualified

Moisture sensitivity level (MSL) = 1

0508, 0612, 1020, 1225 English case size
Power up to 3W

Electrical Specifications

Case Sizex 0508 0612 1020 1225
Power Rating Tw Tw 2w 3w
+0.5% 100m~2 100m~2 100m~2 100m~2
X +1.0%
Resistance
Range (Q)
+2.0% 20m~2 170m~19m 20m~2 170m~19m 20m~2 10m~19m 20m~2 170m~19m
+5.0%
TCR +ppm/°C 100 150 100 160 100 150 100 160
Operating Temp. Range -656°C~+165°C
*Case size color reflected in chart
Max Current Rating vs Resistance
100
10 =
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=
e
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0.001 0.01 0.1 1 10

Resistance (Q)
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KGAS Short Side

Thick Film Resistor

Construction Features
HIgh purity alumina ceramic . 0402, 0603, 0805, 1206, 1210, 1812, 2010, 2512 English
Thick film resistive element case size
100% matte tin over Ni terminations +  Powerupto1W
Halogen Free . Resistances from 1Q~10MQ + Jumpers avalible
RoHS compliant and Pb free + TCRdownto +100ppm/°C

Tolerance of +0.5%
AEC-Q200 Qualified
Moisture sensitivity Level (MSL) = 1

Electrical Specifications

Case Sizex 0402 0603 0805 1206 1210 1812 2010 2512
Power Rating 1/16W 1/10W 1/8W 1/4W 172W 3/4W 3/4W W
Rated Jumper Current 1A 2A
+0.5% - 10~1M - 10~1M - 10~1M - 10~1M - 10~1M - 10~1M - 10~1M - 10~1M

Resistance +1.0%

Range (C) 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M
+5.0%
TCR tppm/°C 400 100 400 100 400 100 400 100 400 100 400 100 400 100 400 100
Operating Temp.
P & P -55°C~+155°C
Range

*Case size color reflected in chart

Max Current Rating vs Resistance

10
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Resistance (Q)



KGAS Long side

Thick Film Resistor

Construction

High purity alumina ceramic
Thick film resistive element
100% matte tin over Ni terminations

Halogen Free

RoHS compliant and Pb free

Features

1218 English case size
Power up to TW
Resistances from 1Q~10MQ + Jumpers avalible

TCRdown to +100ppm/°C

Tolerance of +0.5%

AEC-Q200 Qualified
Moisture sensitivity Level (MSL) = 1

Electrical Specifications

Case Sizex
Power Rating W
Related Jumper Current 2A
+0.5% 10~1M
Resistance Range () +1.0%
1~9.9 10~10M
+5.0%
TCR tppm/°C 400 100

Operating Temp. Range

-65°C~+1565°C

*Case size color reflected in chart

Max Current Rating vs Resistance

10
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0 1 10 100 1,000 10,000 100,000

Resistance (Q)

1,000,000 10,000,000

16



KHA

Thick Film Resistor

Construction

High purity alumina ceramic

Thick film resistive element

100% matte tin over Ni terminations
Halogen Free

RoHS compliant and Pb Free

Features

0402, 0603, 0805, 1206, 1210, 1812, 2010, 2512 English

case sizes

Power up to 2W

Resistance range of 1Q~10MQ + Jumper avalible
TCR's down to +100ppm/°C

Tolerance down to +1.0%

AEC-Q200 qualified

Moisture Sensitivity Level (MSL) = 1

Electrical Specifications

Case Sizex 0402 0603 0805 1206 1210 1812 2010 2512
Power Rating 1/10W 1/8W 1/4W 12W 2/3W TW 1w 2W
Rated Jumper Current 1A 2A
+1.0%
Resistance
1~9 1 10~10M | 1~9 | 10~10M | 1~9 § 10~10M | 1~9 | 10~10M | 1~9 | 10~10M | 1~9 | 10~10M | 1~9 | 10~10M | 1~9 | 10~10M
Range (Q)
+5.0%
TCR +tppm/°C 400 100 400 100 400 100 400 100 400 100 400 100 400 100 400 100
Operating Temp. Range -65°C~+155°C

*Case size color reflected in chart

Max Current Rating vs Resistance

10

1 %

0.1

0.01

0.001

Current Rating (A)

0.0001

I

0.00001

10 100 1,000

Resistance (Q)

10,000

100,000

1,000,000 10,000,000




KHAP

Thick Film Resistor

Construction Features
High purity alumina ceramic . 0402, 0603, 0805, 1206, 1210, 2010, 2512 English
Thick film resistive element case size
Halogen Free . Power up to 3W
RoHS compliant and Pb free +  Resistances from 1Q~10MQ
Inherently Anti-Sulfer - TCRdownto +100ppm/°C

Tolerance down to 0.5%
AEC-Q200 qualified
Moisture Sensitivity Level (MSL) = 1

Electrical Specifications

Case Sizex 0402 0603 0805 1206 1210 2010 2512
Power Rating 1/5W 1/3W 1/2W 3/4W w 1.5W 2w
+0.5% - 10~1M - 10~1M - 10~1M - 10~1M - 1-~1M - 10~1M - 10~1M

Resistance +1.0%

Range (Q)
+2.0% | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 1-~10M | 1~<10 | 10~10M | 1~<10 | 10~10M
+5.0%
TCR +ppm/°C 400 100 400 100 400 100 400 100 400 100 400 150 400 150
Operating Temp. Range -65°C~+155°C

*Case size color reflected in chart

Max Current Rating vs Resistance

10
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Resistance (Q) 18




TFA

Thick Film Resistor

Construction Features
High purity alumina ceramic . 0402,0603, 0805, 1206, 1210, 1812, 2010, 2512 English
Thick film resistive element case sizes
100% matte tin over Ni terminations . Resistances from 1Q~10MQ + Jumper available
Halogen Free . TCR’s down to +100ppm/°C
RoHS compliant and Pb free . Tolerances down to +0.1%

AEC-Q200 Qualified
Moisture Sensitivity Level (MSL) = 1

Electrical Specifications

Case Sizex 0402 0603 0805 1206 1210 1812 2010 2512
Power Rating 1/16W 1/10W 1/8W 1/4W 1/2W 3/4W 3/4W Tw
Rated Jumper Current 1A 2A
+0.1%
10~1M - 10~1M - 10~1M - 10~1M - 10~1M - 10~1M - 10~1M - 10~1M
+0.5%
Resistance
+1.0%
Range (Q)
+2.0% | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M | 1~<10 | 10~10M
+5.0%
TCR tppm/°C 400 100 400 100 400 100 400 100 400 100 400 100 400 100 400 100
Operating Temp.
P & P -55°C~+155°C
Range

*Case size color reflected in chart

Max Current Rating vs Resistance

10

0.1

0.01

0.001

Current Rating (A)

0.0001

0.00001

0 1 10 100 1,000 10,000 100,000 1,000,000 10,000,000
Resistance (Q)



TFAW

Thick Film Resistor

Construction Features
High purity alumina ceramic . 0612, 1020, 1218, 1225, 2030 English case sizes
Thick film resistive element . Resistances from 1Q~10MQ
100% matte tin over Ni terminations . TCR’s down to +100ppm/°C
Halogen Free . Tolerances down to +1.0%
RoHS compliant and Pb free . AEC-Q200 qualified

Moisture Sensitivity Level (MSL) = 1

Electrical Specifications
Case Sizex 0612 1020 1218 1225 2030
Power Rating 3/4W | 1.6W | 3/4W | 1.5W | 1W 2W 1w 2W 1w | 2w MW | 2w 2W 3w 2W | 3W 3w
+1.0%
Resistance
1~<10 10~10M 1~<10 10~10M 1~<10 10~10M 1~<10 10~10M 1~<10 | 10~10M
Range (Q)
+5.0%
TCR +ppm/°C 200 100 200 100 200 100 200 100 200 100
Operating Temp. Range -65°C~+1565°C

*Case size color reflected in chart

Max Current Rating vs Resistance

10
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Resistance (Q)
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Thin Film Technology delivers quality products and services to customers on an
ongoling basis. The implementation and maintenance of 1SO certified quality
management systems helps us to cbtain our mission of "total customer satisfaction’
with production and operations worldwide.
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INDUSTRY PARTNERS
PROVIDING VALUE
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