CS-280-Lecture 16

i Port E - Ox100A

= A/D (analog to digital) and digital in

= Motorola — “Digital reads of port E pins
are not recommended during the
sample portion of an A/D conversion
cycle.”
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i OPTION, A/D power up

gom [ apey | cem [ mof | oy | oome 41 A0 |OPTION  System Contguration (ptors:

= OPTION, 0x1039

= Bit 7, ADPU, the A/D power up bit
= 1 = A/D powered up

= Only change that bit
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CS-280-Lecture 16

i A/D power up code

OPTION

0x1039

Idaa OPTION
oraa #0b10000000 ;set bit 7
staa OPTION

;change it
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* ADCTL

= CCF — conversion
complete flag

= MU

LT

= 0 = single channel

Figure 12-6. A/D Control/Status Register (ADCTL)
MESH

= SCAN = 1= four channels in
= 0 = 4 conversions and range
stop
= 1 = continuous
Address:  $1030
Bn7 [ 5 4 3 2 1 Bit0
Read: CCF
SCAN | MULT co cc c8 CcA
Wit
Reset 0 [ u u u u u u
U = Unaffected

C1l—Rev. &

Table 12-1. A/D Channel Assignments
o | co | o8 | e | TE | MRS
[ [} [ [ FEO ADR1
o [} [ 1 PE1 ADRZ
o [} 1 [ PEZ ADR3
o 1] 1 1 PE3 ADR4
[ 1 0 0 PE4* ADR1
] 1 0 1 PE5* ADR2
] 1 1 [ PEG* ADR3
o 1 1 1 PET ADRA
1 0 0 o Reserved ADR1
1 o 0 1 Reserved ADR2
1 o 1 o Reserved ADR3
1 [} 1 1 Reserved ADR4
1 1 [ o Vi ADR1
1 1 o 1 v ADRZ
1 1 1 0 12 Wy ADR3
1 1 1 1 Reserved ADR4
*MNot availabia in 48-pin package vorsions.
**Thase channess infended for Eactony testing
MEBHC11 — Rev. 5 Reference Manual
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i A/D results

s100 [ CoF [ scaw [ waT [ @ [ oo [ ©8 [ ©A JADCTL  ADConwo Rugu
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som [ eat ] =1 -1 I [ B0 Janis w0 Aega s
S | Ea? | | | | | [ Bab |ADR A Fuesut Regale ¢

* A/D voltage

= Q is a quantum (voltage step)

x Q = (Vmax — Vmin) / 2"

s Q = (5-0)/28 =5/256 = 19.53125 mV
= Voltage read = Q * number

= If number = 0x10000000 what is the
voltage?
«V=Q*128=25V

A/D implementation
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(&) Hold Mode
Figure 12-1. Basic Charge-Redistribution AID
MEBHC11 — Rev. 5 Reference Manual 9
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¢ A/D timing

M5B BT BITS|ET4| BT3B 2| BIT|0SE |
] 13 5] 3

= 12ECYCLES 4 2 2 2 2 oY
3 CYCLES CYC | CYC | CYC CYC | CYC | CYC | CyC | 1%
S F—— SAMPLE ANALOG INPUT —— Bt —— SUCCESSIVE APPROXMATION STQUENCE —— | END
g E
= &
g
H
e o
#| &
CONVERT FIRST CONVERT SECOND CONVERT THROD CONVERT FOURTH
CHANNEL HANNEL CHANNE CHANNEL
AND UPDATE ADRN AND UPDATE ADR2 AND UPDATE ADRI AND UPDATE ADR4
0 » L " W eyris

Figure 12-5. Timing Diagram for a Sequence of Four A/D Conversions
MEBHC11 — Rev. 5 Reference Manual

A/D pin model

INPUT
PROTECTION DIFFLISION AND
ANALOG) DEVICE POLY COUPLER
INPUT A <
PIN =20V SR
<2pF | 07V i
= 00 - 20pF
= ¥/ JURCTION
LEAKAGE DAC
CAPACITANCE
= Vi

* This analog switch is closed only during the 12-cycle sampla time,

Figure 12-7. Electrical Model of an A/D Input Pin (Sample Mode)
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