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High vs Low
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TTL vs CMQOS
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5V Vee 5V Vee
444 Vou
35 Viy
33V Vee
24 Vou 25 B 24 Vou 2N Vee
2.3 Vou 18V Vee
2.0 Vin 20 Vi
1.7 Vin
1.5 EEm- Vi 15 ViL T Vv 1.2 VoH
1.2 | Sp——— v‘ 1.17 VIH
0.9 =V,
0.8 ViL 0.8 ViL 07 ViL 0.0 ViL
05 VoL
04 v 0.45 v
04 VoL oL 02 . VoL oL
0 GND 0 GND 0 GND 0 GND 0 GND
5-VTTL 5-V CMOS 3.3-V LVTTL 2.5-V CM0S 1.8-V CMOS
Standard TTL: ABT, Rail-to-Rail 5V LVT, LVIT, LV4T, AUC, AUP, AVC, AUC, AUP, AVC,
AHCT, HCT, ACT, HC, AHC, AC, LV-A, LVC, ALVC, AUP, ALVC, LVC, ALVT, ALVC, LVC,
bipolar, LV1T, LV4T LVIT, Lv4T LV-A, ALVT LV1T, LV4T LVIT, Lv4T
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OHM’s Law

What is Ohm'’'s
Law?

Water = Charge

Water Flow = Current

Voltage = Water

Pressure
Restrictors = Resistance

Hose

il
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Resistors

Resistors are the most common of passive components. A resistor is used to
control current or to convert a wave of current into a wave of voltage, using

the | = V/R or V = Rl relationship.

e . A A

_____ alternative
symbol
Ry V
out
power = V x /
= 'R l |
= V2
R
Power dissipated by a resistor. There Ry
are three versions of the formula, so Vout = Vin (R IR )
y X

that you can use Whichever is most
suitable.
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With a voltage going through the switch and the
switch open, no current can flow through it and
no voltage can be measured at the output. When
you close the switch, the current can flow f%

through it and a voltage can be measured at the ‘ EH E—

+5V

output. The open state can be thought of as a
zero and the closed state as a 1 in a logic circuit.
Input _RIJ\M__.
. 100 ohm | E
Pull-Down Resistors £
. s NS
If the button is pressed, then the electricity takes Y —
the path of least resistance and moves between
the five volts and the input pin, as there is a 100 GND

ohm resistor on the input pin and a 10K ohm
resistor on ground.




Hacettepe Universitesi Biyomekanik Arastirma Grubu [ #
Spor Bilimleri Fakultesi www.biomech.hacettepe.edu.tr

Pull-Up Resistors >
| E

The resistor now serves as a pull-up -E
resistor. Now you can see that when the v
button is not pressed, the input pin is =
pulled towards the five volts and so will
always be high. When the button is R1

. ) Input _ApaA——e
pressed, the path of least resistance is
towards the ground and so the pin is 100 Dth
pulled to ground or the low state. o
Without the resistor between five volts ‘ 9p] E_\
and ground it would be a short circuit —
which would damage your circuit or i

power supply. GND
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ARDUINO

The Arduino’s Internal Pull-Up Resistors

Conveniently, the Arduino happens to have pull-up resistors connected to
the digital pins (the analog pins have pull-up resistors also). These have a
value of and need to be activated in software to use them. To
activate an internal pull-up resistor on a pin, you first need to change the
pinMode of the pin to an INPUT and then write a HIGH to that pin using
adigitalWrite command. For example:

pinMode (pin, INPUT) ;
digitalWrite (pin, HIGH);

If you change the pinMode from INPUT to OUTPUT after activating the
internal pull-up resistors, then the pin will remain in a HIGH state. This
also works in reverse in that an output pin that was in a HIGH state that is
subsequently switched to an INPUT mode will have its internal pull-up
resistors enabled.
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ARDUINO LED Chase Effect First, make sure your Arduino is powered off
by unplugging it from the USB cable. Now take your breadboard,

LEDs, resistors, and wires, and connect everything up as in picture.

A0 A1 TX D3 Ds D7 D3 DIt D13 SV iy \0 ™Y ™)
: _= EpOXy lens/case B (= (- - T
\‘ Wi A As
= Wire bond A = Doler 8 - o~ 0
_» Reflective cavity o = - 8 {,yaé a%sza a 88
L= Semiconductor die e o ﬁ g - - - - —ox
g ASISCL SCL MOSI DY I
| 5 £ a at o a o
L= — Anvil 2 oamos B Q &S S o S
4 . Post Leadframe = —AL]O NL]JOO ML) LM LM
= SR XTOXTOX T TOXTM
| J \ 4 L 4
R o Flat spot —T—
o GND

ANALOGPINSAO - AS
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% Morse Coding

ARDUINO Morse CODE Signal Generator

Your classroom task is to renew old
maritime communication with the
help of modern technology by using
the Arduino.
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% Morse Coding

ARDUINO International Morse Code

. The length of a dot is one unit.

. A dash is three units.

. The space between parts of the same letter is one unit.
. The space between letters is three units.

. The space between words is seven units.

ol R
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se Coding |

N
MORSECODE = {'A': '. 'B': '-..
'D': l_..ll B l.l, F - l.-_.l,

'G': '——.', 'H': '....', 'I': '..',
'J' . l.___!, "K' l_._l, L l._..I’
™' : l__!, 'N': l_.l, 0" . l___|,
P l.__.l, 'Q!: v__._v, 'R': l._.V,
'S v...v, L L v_v, U’ l.._',
W' v..._v, W' : l.__', X' . l_.._l,
'Y' . v_.__v, AR l__..l, "0': '————— v,
1 v.____v, 1270 . v..___v, 1371 . l...__l,
4" : '....—', 'S5t v, ', '6': '—....',

!'7!: '__...V, '8!: '___..', lgl: l____.'
}

def main() :
msg = input ('MESSAGE: ')

for char in msg:
print (MORSECODE [char.upper()])

if name == " main ":

main ()




