~~ Resistor Color Coding p Op-Amp (Q Ohm’s Law

473
4 Band 4 7 3 59 =47 % 10° 741 Op-Amp

8 Pin DIP

- 470000 Not Power Voltage
%& Offset Nudl 1 “ 8 INC) v?
p— R xI
5 Band 4703 Inverting 2 +Vee R
\ ) | | =470x10° - s -

=4/0000 g
W Ve 4 - Offset Muk
S \ 20 =470 KQ + 5% Vxl PxR

@ Temp. Cosff.

. LM358 Dual Op-Amp °°
W & Pin DIP

{ p 0 0 v

-4

:

l‘ L 7 Output 1 4

Pico- 0.00 000 000 DOO 1

A e |
Inveeting 1 2 7 Oulput 2
l" | \ e Non-Irwesting | 3 6 Non-imverting 2 -
. -
15t and  3d ® ® Mm" Vee 4 5 Imerting 2 v P
Color  Band Band Band Mutiplier Tolerance (ppm/K) R T
— gA-g = . |
Current Resistance
Brown 1 m. =1% 100 . =
. - . : M Metric Prefixes
Red x10* 22% 50
HEBB 2| R Regulator
R n n n '”An e Ters- 1 000 DOO 00D DOO l
LM78XX Regulator
Yelow 4 4 4 oo 4 25 Giga- 1000 000 000 I
Mega- 1000 000 | TO-220 Common Outputs
=R I ' .
Kilo- 1 000 | 7805, SV Reguiator 7812, 12V Negulator
" | 7905, -5V Reguistor 7912, -1V Regulator
Blve n n n m«n =25%| | 10 Hecto- 100 ;
Deka- 10 Basic Co uration
Violet il 7 =10% 5 | nfig
(base) 1 :
=.05% 1 i
o | | B B Deci- 0.1 } IN 78XX ouT
Centi- 0.01 |
White 9 9 9 |
M- 0.00 1 |
Gold x4 =1 =5% Micro- 0.00 000 1 { GND
p——— or 2 s10% Nano- 0.00 000 00O 1 ;
|
|



“+ Light Emitting Diode (LED)

Typical LED Characteristics
Typical
Forward
. Wavelength Voltage (V)
Color (nm) @20mA
Kl o o
oo S
Yellow 585 - 595 22
550 - 5/0 36
=3 *
Anode (A)
N o -
White 450 40 ,:'
o I
Symbol
JU Surface Mount Devices (SMDs)
SMD Resistor Markings
3 Digit 4 Digit
473 4702
473 ~ 47 x 100 4702 ~470x10°Q
-47000 0 =47 000 Q
=47 kQ =47 kQ
with Radix Point with Radix Point
4R7 0R47
=470 OR47 -0470Q
SMD Capacitor Markings Electrolytic
Capacitor
Tantalum
473 ' l
473 l - AT x 10%pF
16V =47 nF @ 16V | ‘
* - 473 - B
- AT x 10%F
=470F @ 16V

:,E Capacitor Coding
Common Capacitors
¢ Max Vollage »
1%% —® Capaclance o E:
J T & Tolemance o
<
103
~10x103
= 1000 pf
Ceramic ~10f _q.l ‘._
—"_ Electrolytic -
+
Capacitance Conversion Table
Microfarads ( uF ) Nanofarads ( nF ) Picofarads ( pF)
0.000001 uF = 0.001 nF = 1pF
0.00001 uf = 0.01 ni = 10 pi
0.0001 uF = 0.1 nF = 100 pF
0.001 uwF = 1nF = 1000 pF
0.01 uF = 10 nF = 10 000 pF
0.1 uf = 100 nk = 100 000 pk
1 uF - 1000 nF = 1000000 pF
Max. Operating Voltage Tolerance
1H S0V E 250V B +.01pF H 3%
u 100V 26 400V n +.25 pf u =5%
2T 150V n 630 V D +50pf K +10%
n 200 V n +1% u 120%
6 12% z

P| Diodes and Transistors

Diode
+ m -
A + K
) Anode Cathode
Schamatic A (K)

Symbol

Bipolar Junction Transistor (BJT)

Cc

CBE EBC
NPN NPN
2MN3903 BC546
2N2222 —
PNP BC556
2NJIN06 F
2M2907

NPN

MOS Field Effect Transistor (MOSFET)

DGS SGD D
N-channel P-channel
2N/00D B5250
G

R
~3

N-channel

N-channel
2N7002

PNP

BJT Schematic
Symbols

P-channs

Cnhancement
Mode
MOSFET
Schematic
Symbaols

Component pinouts shown are the
mosat common and may still vary per

device manulaciurer, Reler o Lhe
specific device datasheet to be sura.




Force n Newton

Frauency

*» The Breadboard

Breadboard Anatomy and Parts

Connecting Wires DIP Support Terminal Strips Power Rails
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Vertical holes In these rows are
comecled inside

Horzontal holes in these rows are
connecled inside
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