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Flgure 12-1 MGS8HC!1 analog-to-digital converter block diagram.




py =1 op from Rca

+he €U ADC system IS enabled by Scfng AD
oJ J(JH-J input poré

a when ADPU =9, portt E opetates a o norm

Chapter 12: MGBHCI1I Analog Input and Output

oPTION-{$1039}-System Configuration Options

Bic7 Bic 0
“ AREU CSEL IRQE DLY CME | CR1 CR2
Reset 0 0 0 1 0 0 0 0
- I . ADPU
- AJD Power-up

—— 0= A/D not powered-up (dcfault).
1 = AJD charge pump powered-up.
Setting the ADPU bir rurns on a charge pump uscd for the analog switches in the multiplexer
and the charge redistribution circuits. A delay of at least 100 ps is required to allow this process
to stabilize.

— | (osEL)
— - Clock sclect

——sp 0 = sclect E-dock for the chasge pump (defaule).

; 1 = sclect on-chip RC oscilacor.

— CSEL also selects the clock source for the charge pump used when programming the EEPROM.
Table 12-1 shows how to choose CSEL for various E-dock frequencies.

The A/D Concrol/Status Register contains the conversion complete flag, CCF. and bits to control
the multiplexer and the channel scanning. ‘

AD 1030{-A/D Control/Status Register
Bit 7 Bit 0
@ |l ccF ; SCAN Pwifﬁ l RN ['EE cB ca J
”n N
O : Conversion Reset 0 u u u u u u
" pna«.sﬁ
L ]
" conversio®t TABLE 12-1 CSEL for various E-clock frequencics
complete CSEL for EEPROM Mytb:
BClock froquency  CSEL for A/D operations programming s
22 MH: ° 0 o seqvence of C“'“’:;‘
790 kHa-2 MMz 0 to schieve the highest A/D I for EEPROM ; aed
<750 kH 1“‘ a * programming effciency on a sigle chan
7. [ Y
9 ). segvence of ‘0""":5"’“’
103t ADRI (Eca.m) C onkineus Scan contre on muihiple <hat
M “:?5 o: single sequence of courersion afp performs
41633 ADO | . Conknous conversion 4 conver sions ceguiri

4 1034y AORE 33 cycles



Single channd operakonr ¢ softwale clears bit Mulf:o
N T T NN

subsystem operates in single channel mode-
(i.e av\\% one chaned] s vsed and its resvils PQQQJ ‘n J.Q

Four result v-e,a'iskvs When couversion S con?“‘e)

channed select

TABLE 12-~2 Single-channel conversion table. MULT = 0

CB  CA  Chennd conversed é/‘

. ___.t;p,_____,coc___ ? - - o ;g,t,u’g thet

\ L 0 0 0 1 PEI . ch

ADCT o v 1 o re2 Jefermine whic

% (o3 S 4 channed hao 15 rapvi
o : : T i conrerted to drprted

TABLE 12-3 Multiple-channel operation, MULT =1
A/D result registers

@ cc CB _CA  ADRI ADR2 ADR3  ADR4
0 0 X X rE0 PEI PE2 PE3
0 i X X PE4 rES PE6 g

¢

WRITE TO ADCTL

we [mvejmrs|are]orroveior]ise
12ECYQES 4 2} 2 2 1212121212
craes jerejercjercjcrejercicerejerc | o
a—— SAMPLE ANALOG INPUT SUCCESSIVE APPROXIMATION SEQUENCE £ND

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

-
.
-

REPEAT SEQUENCE IF SCAN « 4

e 15y
CONVERT FIRST COMVERT SECOND CONVERT THIRD CONVERT FOURTH
CHANNEL CHANNEL CHANNEL
AND UPOATE ADR! AND UPDATE AOrQ AND UPOATE ADRS ANO UPDATE ADR4
q 2 o % 12 cvéss

Figare 12~2 Timing diagram for a sequence of four A/D conversians (reprinted with peimission of Motorola).

¢ PE4-PEY are not available in versions of the MGAHC11 in the 48-pin package.
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Figure 12.23

Right at the Nyquist
frequency aliasing may
or may not occur.
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Figure 12.24
Aliasing does not occur
when the sampling rat
is more than twice the
signal frequency.
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Figure 12.25

Aliasing does not occur
when the sampling rate
is more than twice the

signal frequency.

amplitude

250 Hz sin wave sampled at 1000 Hz

Figure 12.26

— Right at the Nyquist
frequency aliasing may
or may not occur.
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533 Hz sin wave sampled at 1000 H:

Figure 12.27

Aliasing makes the 533-
Hz signal appear as a
33-Hz signal.
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