. EAT3 15124 — ELECTRONICS AND ADVANCED

TECHNOLOGIES

EXTERNAL EXAM INFORMATION SHEET

Basic Formulae

Ohm’s law
’ R ’ I

Watt’s law
2

|4
P=VI,P=1I°R,P =R

Series resistors
RT :R1+R2+“'

Parallel resistors
_ _ -1
RT == (R1 1+R2 1+'“)
or

Parallel capacitors

Series capacitors

— _ _ -1
CT—Cl+C2+“' CT=(C11+621+"')
or
1 1 N 1 N
Cr G G
RC time constant Frequency, period "
T, = RC f= T
Transistor DC current gain (hFE, ) Voltage divider
B = Iconiector Vous = Vi X Rout
IBase RTotal
Voltage gain
G = % Inverting op-amp: G = _}5" Non-inverting op-amp: G = 1 + g = %
Class A: G = 8 ClassB: G =1
AC voltage
1

Vpeak = EVpeak—peak = 1.414Vrys
VRMS == 0-707Vpeak
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Prefixes

Resistor colour code

Prefix | Symbol Factor Power
giga G 1000000000 | 10’
mega M 1000000 | 10°
kilo k 1000 | 10°
(none) | (none) I 10°
milli m 0.001 107
micro K 0.000001 107
nano n 0.000000001 107
pico p 0.000000000001 | 107"

El2 series:

10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82

pF code:

Colour Digit | Multiplier | Tolerance
Silver x0.01 +10%
Gold x0.1 5%
Black 0 x|

Brown I x|0 1%
Red 2 x100 2%
Orange 3 %1000 +0.05%
Yellow 4 x10000 +0.02%
Green 5 x100000 +0.5%

Blue 6 x1000000 +0.25%
Violet 7 $0.1%
Gray 8 +0.01%
White 9

First two numerals represent first two digits of value in picofarads. Third numeral represents multiplier
(power pf 10).
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Logic gates: Boolean, Symbols, Truth tables

Name NOT AND NAND OR NOR XOR XNOR
Alg. Expr. A AB AB A+B A+B A® B A B

Truth A | X | B AX B A X B A|X B A X B A |X B A X
Table o | 1 0o ofo 0o of1 |0 00 o o1 |0 oo 0 01
i o |0 1|{e0 |0 1|2 |0 1|1 |0 1|0 |0 1]12 |0 1]e
it o|lo |1 o|lr |1 ofl1 |1 ol |1 o]lr |1 ofoe
t 1|t |1 1]oe |1 1|2 |1 1o |1 1]oe |1 1]1
Single NPN Transistor Topologies
Common emitter Common collector
Power supply + Power supply + @
RL R1
Input signal
Q1 |:
R1
Control signal o 1 Q1
—0
Output signal
ov
oV — —
Common base Collector feedback (Class A)
Power supply + g————20 Power supply +
Output
R1
R2
Bias voltage
Qt Output signal
(o)
Input signal
RE |
oV o 5
Power supply -
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Transistor blocks

Darlington Power supply +
Br = Bo1 X Boz
Control signal
ov
Sziklai Power supply + g—————————.
Br = Bo1 X Bo2

RL []

Control signal

o —

Current limiting
VRsense ~ 0.7V

av Q——W
o

Rsense

Power supply + \ !
o

o o

R[]

Differential Pair (long tail)
Vour1 = Vourz = =B X (Vin1 — Vinz)

Power supply +

RL RL

Vout! o o Vout2

Vin1 Vin2
Q1 Q2

RE
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Schmitt Trigger

Low switching threshold:
Rg

RE+R11

High switching threshold:

Rg
RE+R]>

Power supply + o

RL1

T ’
Q2
Vin1
Q1

RL2

Qutput

RE

Monostable
Output pulse time T = 0.69RC

ov
Power supply + g——#
o]
an
0V & *

Output

Input pulse o—J

Bistable

Power supply + 6—
~QOutput
E

ov

Q1

Reset QJ

Set Q—J
-

Astable (Relaxation Oscillator)
Period: T = 069R161 + 069R2C2

Power supply + 0—

oV o

]

R1 R2
C1 c2
4 Qutput
J Q2

_I

Push-pull output stage
(Class B)

Power supply + ©

Input signal

* o Output signal
Q2

Power supply - 0
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