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Cel ¢wiczenia

Celem ¢wiczenia jest zapoznanie studentow z uktadem przetwornika a/c w
mikrokontrolerze ADuC842 i napisanie programu VOLTOMIERZ.

Co przygotowaé?

1. Zagadnienia z wcze$niejszych zajgc.
2. Struktura i dziatanie przetwornika ADC

Wstep

Mikrokontroler ADuC posiada wbudowany 12 bitowy przetwornik analogowo-
cyfrowy. Dostepny jest poprzez multiplekser wejsciowy. 8 wejs¢ jest dostgpnych na, zewnatrz
jako ADCO-ADC7 na porcie 1. Wejscie dziewiate jest zajete przez wbudowany czujnik
temperatury. Wybor wejscia dokonuje si¢ w rejestrze ADCCON2 — tab.2. Przetwornik
posiada wbudowane zrodto odniesienia Vggr=2.5V. Przetwarzanie 12 bitowe daje 4096
pozioméw cyfrowych, czyli przy podanym napigciu odniesienia rozdzielczos¢ 0.61mV.
Oznacza to, ze warto$¢ wyjsciowa z przetwornika nalezy pomnozy¢ przez 0.61 aby uzyskaé
warto§¢ mierzonego napigcia. Warto$¢ wyjsSciowa przetwarzania jest zapisywana do pary
rejestrow ADCDATAH i ADCDATAL. Cztery najstarsze bity wskazuja numer kanatu.

Ponizej przedstawiono rejestry odpowiedzialne za pracg przetwornika

Table 7. ADCCON1 SFR Bit Designations
Bit No. Name Description

7 MD1 The mode bit selects the active operating mode of the ADC.
Set by the user to power up the ADC.
Cleared by the userto power down the ADC.

[ EXT_REF | Set bythe userto select an external reference.

Cleared by the user to use the internal reference.
5 CK1 The ADC dock divide bits (CK1, CKOD) select the divide ratio for the PLL master dock (ADuC842/ADUCE43) orthe
4 CKO external crystal (ADuCB41) used to generate the ADC clock. To ensure correct ADC operation, the divider ratio

must be chosento reducethe ADC clock to 8.38 MHz or lower. Atypical ADC conversion requires 16 ADC clocks
plus the selected acquisition time.

The divider ratio is selected as follows:

CK1 Ko MCLK Divider
0 0 32
0 1 4 (Do not usewith a CD setting of 0)
1 0 8
1 1 2
AQ1 The ADC acquisition select bits (AQ1, AQD) select the time provided for the input track-and-hold amplifier to
2 AQD acquire the input signal. An acquisition of three or more ADC clocks is recommended; clocks are as follows:
AQT AQO No. ADC Clks
0 0 1
0 1 2
1 0 3
1 1 4
1 T2C The Timer 2 conversion bit (T2C) is set by the userto enable the Timer 2 overflow bit to be used as the ADC
conversion start trigger input.
0 EXC The external trigger enable bit (EXC) is set by the user to allow the external Pin P3.5 (CONVST) to be used asthe

active low convert start input. This input should be an active low pulse (minimum pulse width >100 ns) at the
required samplerate.

Tab.1
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Table 8. ADCCON?2 SFR Bit Designations

Bit No. |Name Description

7 ADd ADC Interrupt Bit.

Set by hardware at the end of a single ADC conversion cycle or at the end of a DMAblock conversion.

Cleared by hardware when the PCvectors to the ADCinterrupt service routine. Ctherwise, the ADC bit is deared
by user code.

6 DMA DMA Mode Enable Bit.

Set by the userto enable a preconfigured ADC DMA mode operation. Amore detailed description of this mode is
giveninthe ADC DMA Mode section. The DMA bit is automatically set to 0 at the end of a DMA cyde. Setting this
bit causes the ALE output to cease; it will start again when DMA is started and will operate correctly after DMA s
complete.

5 CCOMNV Continuous Conversion Bit.

Set by the userto initiate the ADC into a continuous mode of conversion. In this mode, the ADC starts converting
based on the timing and channel configuration already set upin the ADCCON SFRs; the ADC automatically starts
another conversion once a previous conversion has completed.

4 SCONV Single Conversion Bit.

Setto initiate a single conversion cycle. The SCONV bit is automatically reset to 0 on completion of the single
conversion cycle.

3 53 Channel Selection Bits.
2 52 Allow the user to program the ADC channel selection under software control. When a conversion is initiated, the
1 51 converted channel is the one pointed to by these channel selection bits. In DMA mode, the channel selection is
0 S0 derived fromthe channel ID written to the external memory.

Cs3 cs2 cs1 cso CH#

0 0 0 0 0

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4

0 1 0 1 5

0 1 1 0 6

0 1 1 1 7

1 0 0 0 Temp Monitor  Requires minimum of 1 ps to acquire.

1 0 0 1 DACO Only use with intemal DAC output buffer on.

1 0 1 0 DACI Only use with interal DAC output buffer on.

1 0 1 1 AGND

1 1 0 0 Weer

1 1 1 1 DMASTOP Place in XRAM location to finish DMA sequence; refer to

the ADC DMA Mode section.
All other combinations reserved.

Tab.2

Maksymalna czg¢stotliwos¢ zegara taktujacego przetwornik powinna zawieraC si¢ w
granicach 400 kHz do 8.38Mhz (ustalana dzielnikiem w rejestrze ADCCON1 - tab.1)
czestotliwos$¢ zegara natomiast w rejestrze PLLCON. Np., jesli PLLCON CD2-CD0=010B
wtedy fcore=4.19MHz. Ustawiajac CK1=1 i CKO=1 (podziat przez 2) otrzymujemy
fapoc=2MHz. Przetwarzanie trwa zazwyczaj 16 cykli zegara ADC plus czas (liczony w
cyklach ADC) potrzebny na pobranie wartosci analogowe, zaleca si¢ 3-4 cyKIi.

Zadanie

Wykorzystujqc  potencjometr  znajdujqcy sie na  obudowie
mikrokontrolera, zbudowadé woltomierz, mierzqcy 7 wybranq przez siebie
dokladnosciq napiecie 7 zakresu 0V-2.5V.

Literatura
e http://www.analog.com/media/en/technical-documentation/data-

sheets/ADUC841 842 843.pdf
e Andrzej Radzewski: Mikrokomputery jednouktadowe rodziny MCS’51, WNT 1992,
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