Mikropocitacové systémy MIPS

Prednaska 7: DAC
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$G90 Micro Servo technical specifications: MG996R Servo technical specifications:
Stall Torque 1.2kg-cm @4.8V, 1.6kg-cm @6V, Stall Torque 11kg.cm @4.8v, 13kg.cm @6V
Operating Voltage 35-6V Operating Voltage 48-72V
No Load Current 100mA No Load Current 220mA @4.8V, 250mA @6V
Stall Current 650mA Stall Current 650mA
Max Speed 60 degrees in 0.12s Max Speed 60 degrees in 0.20s
Weight 9 Weight 55q
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https://senzor.robotika.sk/mmp/anim/TimerCounter_T0/TimerCounter.html
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All DACs use zero order hold to
reconstruct a continuous time wave
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Figure 2: Simplest Voltage-Output Thermometer DAC:
The Kelvin Divider ("String DAC")
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Blokovéa schéma D/A prevodnika v procesore ATtiny214.
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MCP4921 - dvojity 12-bitovy A/D prevodnik na zbernicu SPI.

Charakteristiky PWM signalu PWM signal ako D/A prevodnik
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#include <avr/io.h>

Charakteristiky PWM signalu SWPWM 7o

/* Pripojenie periferii k vyvojovej doske Arduino: */
#define LED2 PD7 // externa LED dioda

#define LED2 ON (PORTD |= (1<<LED2))
#define LED2 OFF (PORTD &= ~(1<<LED2))

L s A T e . G e S VO 0 S S A e e s
[ int main(void)
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/* SETUP  /
] DDRD:= (R<LED2); /{EPORID(LED2 i POZ J2 loutpik
[ /* roop %/
06 - i) i [l AT T i (i R e R e i i) i (e N ) Y e T unsigned char duty = 250;
L while(1)
04 F
// nase vlastne pocitadlo pocita stale dokola, rychlost dana delay
o2l oo for (int time=6;time<255;time++)
[ if (time > duty)
[ LED2_ON;
else
9 2 % 5 % L LED2_OFFj;

_delay_us(200);

} /* end of while */

return(0);
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Pocitac - analégovy / digitalny
analégovy (spojity) — Cislicovy, digitalny (diskrétny)
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Source: http://morguefile.com/




Analégovy vs. Digitalny

Verification for Temperature Observation at: 48.19°N 17.05°E (230 m a.s.l.)
Distance from verificaton site: 6 km
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VZORKOVANIE = SAMPLING
https://wwy P0%C4%8Dasie/history _slovensk%c3%a1-republika_3060972
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Vyskusaijte:

Aké bude zdanliva frekvencia, ak signal s f = 10Hz
budeme merat 8x za sekundu?

http://195.134.76.37/applets/AppletNyquist/Appl_Nyquist2.html
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KVANTOVANIE = QUANTIZATION

Vzorkovanie
Nyquist -- Shannon -- Kotelnikov

x(2) — X X Xy .en, X, cx,=x(kT)

kde T je periéda vzorkovania fo=

http://195.134.76.37/applets/AppletNyquist/Appl_Nyquist2.html
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Kvantovanie
Figure 2.13 from [Miiller, FMP, Springer 2015]
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Operaény zosiliovaé
operational amplifier, Op-Amp
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11. Histéria
Technology

TI's OPA2188: first
zero-drift, 36-V
operational amplifier
(2012)

ADI's HOS-050: a
high speed hybrid
IC op-amp (1979)

Early FET input
AD op-amp (1970)

P

P&  GAP/R's model
" PP65: a solid-state
op-amp in a potted
module (1962)

GAP/R's model
P45: a solid-state,
discrete op-amp
(1961)




Operac¢né zosilnovace
Zakladné vlastnosti

Jednosmerné zosilnenie

« sthlasné (sufazne)
« rozdielové

A je jednosmerné rozdielové
zosilnenie naprazdno (idealA=«)
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Ubo je vstupna napatova nesymetria (tiez napatovy

ofset - UDo je potrebné do vstupu na Uout = 0)
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Operac¢né zosilnovace

Zakladné vlastnosti > U U
Jednosmerné zosilnenie suhlasné l ! |
Realny OZ zosiliiuje i sthlasné ug, l _T_ _T_
u_Fu,
o= Uo= A (U, - U)

jednosmerné suhlasné zosilnenie B
U= A tupt+ By iy

- kvalitny zosilfiova — B, << A Ao
Cinitel potlacenia suhlasného napatia CMRR= B
CMRR (Common Mode Rejection Ratio) 0

Poznamka:
V katalégoch tiez ako diskriminacny sucinitel k. Reélne byva 10° + 107, resp. 80 + 100 dB.



