Project 4
Voice Mail System

For this project, you will implement a voice mail system that records a message. When a
user presses the record button, the system will record a message for as long as the system
allows. A user may then playback the message by pressing a different button. A user can
record over the previous message. User’s may play back message at normal, half, or
double speeds. You must implement an intuitive LED display to let the user know under
which particular mode a system is operating (you can use the onboard LEDs or 7-
segments).

1. Playback: 50 points
You earn points as follows: (The TA will play the recorded message several times to
judge quality)
* Voice
0 35 — Telephone quality
0 30 - Good
0 25 - Fair
0 20 - Poor
0 0 — Non-intelligible
* Playback Time
o 1 ptis earned for every second of playback time (up to 15 points)

2. Operation: 40 points
* 10 — Message recording
* 10 — Message playback
* 5 — Double Speed playback
* 5 — Half Speed playback
* 5 — previous message overwritten by a new message
* 5—an LED display as described above

3. Customer Satisfaction: +/-10 points
Points will be rewarded or deducted based on your customer’s satisfaction with the project.
« + Solid presentation — includes explaining your project at both a high and functional level.
* + Understanding of the extensibility of your project.
* - Previous message remnants, plays after current message.
e - Quirky operation
* - Unfamiliarity with any aspect of your project
* - Messy Wiring
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| _. Figure 6-12: Analog-to-Digital Conversion (ADC): Bandpass
| Filtering and Pulse Code Modulation (PCM)

Step 1: Bandpass Filtering

Signal 4 Energy Distribution of
v Human Speech Along the
/ém:@ Spectrum
OHz 300 Hz 3,400 Hz (3.4 kHz) 20 kHz
| | Frequency

Bandwidth (3.1 kHz)

Actually, to provide a safety margin, the signal
IS filtered to between about 300 Hz and 3.4 kHz
Instead of from 0 Hz to 4 kHz.
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Figure 6-12: Analog-to-Digital Conversion (ADC): Bandpass
Filtering and Pulse Code Modulation (PCM)

Step 2: Pulse Code Modulation (PCM) Sampling

255 (maximum)

Duration
Analog of Sample
Signal (1/8000 sec.)
Signal - e _—
Amplitude
0 Nyquist found that signals must be

sampled at twice their highest frequency. Time >
For a top frequency of 4 kHz,
Inter there must be 8,000 samples per second.
(125/2 Each sample is 1/8000 second.
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Chapter 14 Analog-to-Digital Converter (ATD) Moduls

Hiina CORE INTEARAL ELE
&
BOG CRU oy mEnuG A ] Lo wlE
MOC)S ( - z|w &
HC308 SYSTEM CONTAOL 40T KEYTIOARAR: . h
__u_.m.m“m - 5y N INTZREURT MODJ_Z BN [ A__”Vm et FTEAD F7-
OTEA AESSTE AHD INTERRLUPTS FTRWADIPG [ MOTE1
YODES 0F DEERSTION

PCWER B ANAGEY

an Y ! '
MITZERS |2 W30LLE gt ! - [TTT7 \
; : i e - FTZH
_ Sl _ co= _ . e FT0a _
i b = P \ HOTSS 1.3
| me | we | ———— i A T sy ¢ NOTEEN
SER AL COMMIY GaTIohE . - PTREETAT
HTEAFAZE WODULE (52 1) P, - FTSLRE
| =—=proamoe )
- USSRELEH: (PO, - [TTOTTPMECHL
DL el cn oy —| || SEAAL commyamong [ s st FTCETEREEH
o SRR e STEAFATE YODULE iS22 [ =—s= FTLET=MeCH2
A|./H -a—a= FTIATM2GH) _T P
VS == PTLSTEM2CHY |7
e P " s PIGETEMICHE
JJZER AiAk FUHRANELTIMERPM, | LA K ~— FTOTEMISHT
(MR - 209G OV TES) |_r\/ FOTILE TRV b ! | -s—p FTLCET=MISHD )

(GHI2 - 2dE HYTES!

Vo —] i ,w'u_.ﬂ_.“_.“....._h”__.._.ﬂ_”..._._. ._M_"_.,,_..,_._
Visen = ANALOG-TO-DIGITAL AHV £ b USTEA
ﬂ_ﬁ_f —= CONVEATER [ATO)
REFL —i=| —ae [TTE1 S0
ZEAL PEMIPHZRAL | arligril |
L \TESFAGE MODULE 15773 P SRR o
[ e
GEWERATOR GG — |
T L e t ] R R
LUC- =0 R 02 LATOR _|V 2 __.
Voo —m WOLTAGE W s u.l_.f...m... i
¥ R |o—3m- TG
Poia REGLL_&TH o [ Fr1 _
A - TG | .
NOTES: .ﬂ.l-vv_ﬂ |t =752 e
o : : X R | STGRERTS _
1. Port pins are soflware configurable with pullup device i inpul port. o m= STGIHTAL |
2. Pl contalng satbeians Conflyuarabie pullioouidessn doy ko FIRC enaklios - ....uu_..m..._u_h_..v._m. i
(IRGFE - 1]. == A
. IRG does nol have & clamp diodes 2V, [RDshould nol ba drivan 2bove
Wi

4. PIry conkalng Imcgratod puiiup covice,

5. High currest drive

&, Pirs FTA[T:A] conlain bolh pullup and pulldown devicss. Pulldown
avil ko wneh /RO enanlcd IKBIPn =1},

Figura 14-1. MCS308GBxx Block Diagram Highlighting ATD Block and Pins
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Figure 14-2. ATD Block Diagram

14.2 Signal Description

14.21 Overview

The AT supports eight inpuc channels and requites 4 supplyfeterence/pronnd ping. TThese ping are lisced
in'lahle 14-1.
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