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Reading Resistors and Capacitors

Small electrical parts don't have much room for printing, so labeling them with values is often done in code.  Resistors and capacitors can be particulary mysterious if you haven't been initiated into the society.

Resistors

A simple code using colored bands gives the resistance of small resistors.  There are twelve colors in common use, ten for decimal digits and two primarily for percentage tolerances.  The colors have the following meanings:

Black
0
Blue
6

Brown
1
Violet
7

Red
2
Grey
8

Orange
3
White
9

Yellow
4
Silver
0.1, 10%

Green
5
Gold
0.01, 5%

Resistors generally have four bands.  Start reading from the band nearest the end of the resistor.

1st band - The tens digit of an integer.

2nd band - The units digit of an integer.

3rd band - The multiplier as a power of 10.

4th band - Percent tolerance (no band means 20%).

For example, suppose the bands are red-violet-orange-gold.  The resistor's value is found as red = 2, violet = 7, orange = 3, and gold = 5%.  So the nominal resistance is 27 x 103 = 27 kilohms = 27 k(.  The tolerance of 5% means that the actual value is 27 k( ( 5%, or somewhere between 25.65 and 28.35 k(.


Here are some other examples:

brown-black-brown
= 10 x 101
= 100 (
green-blue-brown
= 56 x 101
= 560 (
orange-orange-red
= 33 x 102
= 3.3 k(
brown-green-orange
= 15 x 103
= 15 k(
brown-black-green
= 10 x 105
= 1 M(
grey-red-silver
= 82 x 10-1
= 8.2 (
Capacitors

Capacitors have strange markings that are by no means as simple to decode as those on resistors.  It's easy to think you have a 20 pF when you actually have a 0.2 (F capacitor.  Reading capacitors is an ancient and mystic art!  Here are some general rules that work 98.39% of the time:

Rule 1 - If the value printed on the capacitor has a decimal point in it, you can be reasonably assured that the value is in microfarads ((F, which means 10-6 farad).  There may be exceptions to this rule for small-valued capacitors; e.g., you may encounter a capacitor marked 4.7.  You can usually tell by its size whether its value is given in microfarads or picofarads.

Rule 2 - If the value printed on the capacitor has no decimal point and either has fewer than three digits or has a zero as its last digit, the number is the capacitance in picofarads (pF, which means 10-12 farad).

Rule 3 - If the value printed on the capacitor has no decimal point, has more than two digits, and has as its last digit a number other than zero, the value is in picofarads, like this:

· The first two digits are the first two digits of the capacitance.

· The last digit is the number of zeros to attach.

· It's like the color code for resistors, but with numbers instead of colors.

Rule 4 - If the value printed has two digits with a letter between them, the letter is the decimal point and the value is in picofarads.

Examples


2.2
2.2 (F
Rule 1


150
150 pF
Rule 2


472K
4700 pF
Rule 3  (The “K” means 10% tolerance, not “kilo.”)


10
10 pF
Rule 2


104M
0.1 (F
Rule 3  (The “M” is also tolerance, not “Meg.”)


4R7D
4.7 pF
Rule 4  (The “D” is a tolerance, too.)
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