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Abstract: A fully updated, no-nonsense guide to electronics.
Advance your electronics knowledge and gain the skills
necessary to develop and construct your own functioning
gadgets. Written by a pair of experienced engineers and
dedicated hobbyists, Practical Electronics for Inventors,
Fourth Edition, lays out the essentials and provides step-by-
step instructions, schematics, and illustrations. Discover how
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to select the right components, design and build circuits, use
microcontrollers and ICs, work with the latest software tools,
and test and tweak your creations. This easy-to-follow book
features new instruction on programmable logic,
semiconductors, operational amplifiers, voltage regulators,
power supplies, digital electronics, and more. Coverage
includes: e« Resistors, capacitors, inductors, and transformers
e Diodes, transistors, and integrated circuits
Optoelectronics, solar cells, and phototransistors e« Sensors,
GPS modules, and touch screens ¢ Op amps, regulators, and
power supplies ¢ Digital electronics, LCDs, and logic gates -
Microcontrollers and prototyping platforms ¢ Combinational and
sequential programmable logic e DC motors, RC servos, and
stepper motors ¢ Microphones, audio amps, and speakers e
Modular electronics and prototypes
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Description: A fully wupdated, no-nonsense guide to
electronics. Advance your electronics knowledge and gain the
skills necessary to develop and construct your own functioning
gadgets. Written by a pair of experienced engineers and
dedicated hobbyists, Practical Electronics for Inventors,
Fourth Edition, lays out the essentials and provides step-by-
step instructions, schematics, and illustrations. Discover how
to select the right components, design and build circuits, use
microcontrollers and ICs, work with the latest software tools,
and test and tweak your creations. This easy-to-follow book
features new instruction on programmable 1logic,
semiconductors, operational amplifiers, voltage regulators,
power supplies, digital electronics, and more. Coverage
includes: e« Resistors, capacitors, inductors, and transformers
e Diodes, transistors, and integrated circuits
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GPS modules, and touch screens ¢ Op amps, regulators, and
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Resistor Labels

Conwversion Calculator

B 1,000 W = 1,000,000
1MEY = 1,000,000 £ = 1:10%0}
kL2 =1,000 £F = 1510302

Examples:

33 kN <3300 D=33x10%0)

22 k) =32000 Dea2wmn 0
IMO=2000000 [1=2x10%0)
168 M0Y = 1,680,000 13 = 188010902

4-Band Resistor Code (Most Common)

Bhck Crange

Laba! Mzaming
e Black taks
o kg
0% 1,000 =20k L1+ 5%

®wT

First Digit dlerance
Socond Di Mulviplier
ond Digit i¥of raros)

Resistor Color Code

Sig.  Decimal

Cafor Taerance
Fig.  Mudtipber ()
Black a 1 -
Rranien 1 10 1
Red F3 100 2
Hange 3 1,000 -
Velbow 4 10000
Ao 5 100,030 5
Hhue L] 1,000, (]
Purple 7 10,8080 [EN ]
Gy &8 100,000, D00
Wihate 9 1,080, (3, LMY
Gald - a 5
Filyer - ao [}
Mafolor - - Pl
Body Color

Tha bady colar of 3 raslstor typlcally
SNl CAFFY IRSarang, Excepl i dams
instances where it may specify
temperature coelficient. Hovwewer, #
you fired resistors within a circust that
ane vwhite'gray of bkie in celor, they
miay be non-flarmmable or fushle
resedors. Caremist be taken when

remmlarinm sviek sarictnrr  Annie

5-Band Resistor Code (3-digit)

Labal fdadning

Purple  Brown
Blug] Gresn Beeram

6750 10 = 6750 £ +1%

First Digit
S vl Digit

Third Digi'y % Talerance
Multigliar ($of zaras)

5-Band Resistor Code (Reliability)

Labsl Magning
Furple Slwer Tl e, Sibser
Vallaw | Green | Broem Parpie

A7 5 100,000 = 4,7 M0 + 1088,

1% Rekablicy,| 000 Hr—8rwn

surface Mount Resistor Code
I-digit Label
Labal Magning

I:m:l 10and 1 zera = 100 0

I]IIIIS | 10and § zaro = 1,000,000 £}
|114 | 22 and 4 revos = 220,000 )

| 1RO | 1.0 ared no 2eros =1 {2

Im:l 220and nogeres = 32 1

| R10 I 0.1 ared no zeros =01 £}

The first two digits represent sigrificant
fagures; the L di gt spacifies the multipler
For valuss undsr 100 [}, the leter B is
substitutad for ane of tha signifcant digits
ard repres=nts a decmal poing

i\
’ f Fuiltiplier il [S2ler  Relabilicy (510040 Hr)
Fast Diigit tiof zarce] Ralighility _Ei'l:mﬂ ;

Secord Digit % Tolerance  |Red al
Crarege om
Wil vy (R
6-Band Resistor Code Laba! Magning
Fuipl:  Black
Red | Elue B

e Elac |
Furple Back 76w 1= 27602 Th

T al 50 s == Rind

Color Temp Cosff
First D \ emp. Coef Broem 10680 ppm
Thied DigiRy, % Tolerance Bl £ i

4-digit Label
Lahe! Maaning

m] 100 and 1 zero =1030 11

IZEFI.CII 220and noeros =22 [}

The first three digits represent sgnificant
figruiress, the last digit specifes the milipiar
R reprezents a decral point

Tolerance Label
Labai Meanitg | { opar  Taigrance
I]IIHF | 100 L & 1%
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Capacitor Markings

rCapacitance Conversion Calculator
TF=1x10* u F=1x10% nF=1x 10" pF
TuF=1x10% F=1x10"nF=1x 10%pF
TAF=1x10*Fm1x II:I':'||F—1 sr1l:|:'pF
1pF=1%10" F=1x10"* yF = 1% 10 nF
| F=Farad, i = micro, n = nana, p = pice

1000 pF = 1,000,000 nF = 10x10* pF
100 uF = 100,000 nF = 10x 107 pF
10 pF = 10,000 nF = 10% 10* pF

1 uF = 1,000 nF = 10 10° pF

Q.1 pF = 100 nF = 10% 10° pF

001 uF=10nF=10x10° pF

0.001 uF = 1 nF = 10x 102 pF

Tantalum

Label meaning 1
1st sigmificant figure in uF
2nd significant figure in pF

Multiplier
Valtage [See table)
Coke 45 Mulliphe Vokage
Black 0 1 i
Brown 110
Bed 2 00
Omnge ¥ 100
allaw & [E
Geewn & [
Hus 1] 200
viols 7
ﬂ! Gray B 0 by
Whis 8 Q1 w
Pk L1
Labe! meaningd
- 4+  Marking  Actual
22 22uF, 16V
Mylar (Palyester Film)
Palypropylene
Dipped Mica
Label meaning

Marking  Actual

DUE® 0001 pF, £ 10w
104K QA pF, & 10
2T 022pF 5
472K 0.00M7uF, % 10w
2211 220 pF, £ 5%
470 47pF, £ 5%

102l 10D0pF, +5%
103F QOpF £ 15
233F 0.022uF, £ 1%
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Ceramic Disc Capacitars
27 pF + 30% Termperature Coefficient
mnmr TE“"P & CelorCode ™
s Talerance
751 uu;a uF -20% +80 121K
':'gggu 56;5':"’12 100 st Digi
+ - 0 +E2% ;
variation fram ulnd D;gpl
+10°C to +B5°C mamaan
uliplier
13X pF = 105 4.7 pF+ 05pF
o DATHF = 20 : - -
2
10pF+ 10% 474M +22% ta -704% variation Multiplier Code
+155 variatian Trom -+257C 1o 85°C Numenc  Dacimal
from Character  Muliplier (0F
-55°Cto 1255%C o Home
M2200 1 n
47 s
100 R —23«5 2 10
17 = E] 1001
dq 10,000
El& Capacitor Tolerance Codes
Ll = 10pF 2 1apF
200nF -30 ¢ 47 B + @1 pF -
pF + 205
20pF = 0% I200pF £ 10% 10 +RORC Mg Temp C + D25 gF -
500 AL +10% varation fram 12V D Coeff. of o t 0.5pF -
OVDE  +10% o +85°C 200 ppmiC E - + 5
Labal F L 1pF 1w
‘Varies widely according to manufacturer. Usualy given in pF (see G - t o
midtipliar code talak) but may b givenin JF when thare is. & degimal H - t 15w
before digits, See olber Lables for temperature and tolerance markings ] - T 5%
: : : K - 10w
Ceramic Disc [European Markings) M _ + 10w
l.aba.rman'm F - O 100
@ Marking Actuval Marking Actus! 5 - 304 50
W - 2
pEd  O06EpF 23p  22pF ; - {;E
ipd  10pF ni0 01nF z _ s B
ApT  ATpF T 027nF :

Labal p= picofarads, n = nancfarads, kcatian
of par nosigrafes dedimal poant

Fixed Ceramic Calor Code ——
Cals  &F »MpF  <IpF ComeC

1stCegint  Znd Digit Black. @ 1 +3pw appf @
Bowm 110 1 e =3

iy 1 :l'l'l & Y -dlil'.

g 5

Cisa= 5 i 5% 45pF -3M

», i 3 [+

Witk H

Terlp Coaff.  Tokance L, 1B .we 1R I

EIA Temperature Characteristic Codes

ATty Maxinum Max cap. change

lompeniare  lemperalme  ovev lemp. range
LA 2 4457 A 210w
¥oas 4 4estg B £lSe
2 oaPE 5 Rl oo
’ * PR E
& +IB'C E +4T%
o F +75%
Povieg foA7S
Rotiss
£ &2

T -38w+2w

[T 7

Surface Mount Capacitors
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