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R = Ru-expB(T To

R : The resistance value at the temperature T
T : The temperature [K]
R, : The resistance value at the reference temperature T
T, : The reference temperature [K]
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Safety package protection Comfort package protection
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Ohm's Law. R is Resistance, V is Volt, I is Current
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/’9% (/o:%ndz) P is called ‘Rho'

RZ R3
D—| |—| |—| |—Cl Rg :R1+R2+R3

|u1|uz|u3|

Resistors in series; just count them up!

R1

—1

< mrz_ = Fp

—1

RI'RE

R1+R2

Two resistors in parallel

R1

i — Lot =I1+1Iz2 + I3
It | B2 Iipt =11 +Iz2+ I3 =
R3 1 1 1 1

Ir == —t=
L Rp Ry Rz Rg

Multiple resistors in parallel

1 ,1.,1.,1

Rp Ry Ry Ry
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Ohm's law

P = Power I = Current

S deglall slel e Jeluty 436 « g iSIY Gl deliby oy § Josy oo W
SIS e Uawl

QWi JSad) oS 1

_ —a o Thickness

e —H T

Rough size

From the top of the photograph Rating power Thickness Length

1/8W (W) (mm) | (mm)
1/4W
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1/2W 1/8 2 3

1/4 2 6

1/2 3 9

Sylyedl Gloyud 1S Joodg Td.p ddle Buy s U dousl] dweld)) Glaglaal) dewddly Lo]
. sbogally

;ii/l_mess
P
e Length

—&E - - Rough size
EE_.'=?-- Rating power Thickness Length

(W) (mm)| (mm)

From the top of the photograph

1/8W (tolerance +1%) 1/8 2 3
+19
1/4W (tolerance +1%) 1/4 5 .
1W (tolerance +5%)
2W (tolerance +5%) 1 3.5 12
2 5 15
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| 14 mm |

Ox8x50 mm

"-.,\— Tolerance
Multiplier
2nd Value

15t Value

Example 1

(Brown=1),(Black=0),(Orange=3)
10 x 1" = 10k ohm
Tolerance(Gold) = +5%

L 3STY Sil Jol o
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A Tolerance
Multiplier
drd Value
2nd Value

15t Value

Example 2

(Yellow=4),(Violet=7),(Black=0),(Red=2)
470 x 10" = 47k ohm

Tolerance(Brown) = £1%

brown £1%, If no fourth band is shown the

silver £10%, +5%, red 2%,
tolerance is +20%.
[
The following shows all resistors from 1R to 22M:
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Datile

Nonlinear resistors -

a. NTC

; b. PTC

>

c. LDR

ol &8I Bals)

example

AL -

12 3 1

4
[tal]

100 ohm, 5%

AL -

12 3

4
[ral) 2.

22000 ohm , 5%

L -

123 4 3

2200 ohm , 5%

AL -

12 3 4

LR

2700 ohm , 5%

1T F

1 2 3
47 K ohm , 2%

UL -

12 3

4
[tel] 6.

470 K ohm , 5%

AL -

12 3

560 ohm , 5%

4
[tal] 7.

L -

12 3

4
[rol) 8.

5600 ohm , 5%

T +

1 2 3

330 K ohm, 5%

2
(tal] 9.

L -

1 2 3

4
[tal] 10,

10 M ohm , 5%

T+

12 3 4

[ral) 11.

39 M ohm, 5%

AL -

1 2 3

4
[tal] 12.

1 M ohm, 5%

24
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1 2 3 L) 1 2 3 4 1 2 3 4 1 2 3 4
(tal] 12. [tol] 14, [tal] 15. [tod] 16.
860 ohm , 5% 10 ohm , 5% 1200 ohm , 1% 2200 ohm , 2%
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
[tal] .- [ral] 18. [ral] 19, [ral] 20.
75 ohm , 20% 100 K ohm , 5% | 1000 ohm , 10% 27 M ohm , 20%
123 8 o 1 2 3 4 »s 12 3 & - 1234 5 "
100 K ohm , 2% 270 K ohm , 1% 560 K ohm , 5% 1940 ohm , 1%

Ale mias dunall SIS oY S 225K W lyzed daglie azs o) ebls 1,57 Guds Tyl

Standard Series Values (5%)

1.0 10 100 1.0K (1K0) 10K 100K 1.0M (1IM0) 10M
1.1 11 110 1.1K (1K1) 11K 110K 1.IM (1M1) 11M
1.2 12 120 1.2K (1K2) 12K 120K 1.2M (1M2) 12M
1.3 13 130 1.3K(1K3) 13K 130K 1.3M (1IM3) 13M
1.5 15 150 1.5K (1K5) 15K 150K 1.5M (1M5) 15M

1.6 16 160 1.6K (1IK6) 16K 160K 1.6M (1IM6) 16M
BY
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1.8

2.0

2.2

24

2.7

3.0

3.3

3.6

3.9

4.3

4.7

5.1

5.6

6.2

6.8

7.5

8.2

9.1

18

20

22

24

27

30

33

36

39

43

47

51

56

62

68

75

82

91

180

200

220

240

270

300

330

360

390

430

470

510

560

620

680

750

820

910

1.8K (1K8)
2.0K (2KO0)
2.2K (2K2)
2.4K (2K4)
2.7K (2K7)
3.0K (3K0)
3.3K (3K3)
3.6K (3K6)
3.9K (3K9)
4.3K (4K3)
4.7K (4K7)
5.1K (5K1)
5.6K (5K6)
6.2K (6K2)
6.8K (6K8)
7.5K (7K5)
8.2K (8K2)

9.1K (9K1)

18K

20K

22K

24K

27K

30K

33K

36K

39K

43K

47K

51K

56K

62K

68K

75K

82K

91K

180K

200K

220K

240K

270K

300K

330K

360K

390K

430K

470K

510K

560K

620K

680K

750K

820K

910K

1.8M (1M8)
2.0M (2M0)
2.2M (2M2)
2.4M (2M4)
2.7M (2M7)
3.0M (3MO0)
3.3M (3M3)
3.6M (3M6)
3.9M (3M9)
4.3M (4M0)
4.7M (4M7)
5.1M (5M1)
5.6M (5M6)
6.2M (6M2)
6.8M (6M8)
7.5M (7M5)
8.2M (8M2)

9.1M (9M1)

18M

20M

22M
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