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1 Introduction

This application note documents how to record a human voice and covert the file to 8 bit u-Law for

playback on the FT800. The document also provides an FT800 sample display list to perform the

playback. Project source code for Arduino may be downloaded here.

1.1 Scope

This document covers how to record a human voice to 8 bit u-Law files which are FT800
compatible format. Play these files by a VM800P module when different buttons are pressed.

1.2 Software Required

Audacity (open source, available for free download)
Aud Cvt (EVE Audio Converter)

ARDUINO LIBRARY FOR FT800 SERIES (AN 318 Arduino library for FT800 series)

1.3 Hardware Required
o VM800P module

1.4 FT800 Audio file Required
An 8 bit u-Law formatted file is used in this application note.

Figure 1.1 shows how a human voice convents to an 8 bit u-Law file

Record voice by
Audacity app.

Mono input channel

L J

Export voice to WAV
signed 16 bit PCM

by Audacity App

v

Convert the WAV file
to a 8 Bit uLaw file by
FTDI aud_cvt utility

Figure 1.1 How a Human Voice becomes an 8 bit u-Law file

Arduino IDE (Compile FT800 program for VM800P and program VM800P EEPROM)
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2 Record a Human Voice with Audacity and Aud_cvt

Record a human voice by Audacity with a microphone, a Skype phone, or an internal microphone.
Set to (Mono) Input Channel because aud_cvt supports only mono input channel. Figure 2.1 shows

how to set to Mono Input Channel

A Audacity
File Edit Wiew Transport Tracks Generate Effect Analyze Help
| I X7 1A
nm, » W) ») @ . . I
p|H * i) w| 36 24 12 0 }9,
’MME v] LD [Speakers (Conexant 2067: v]ﬁ[[nternal Microphone (Cone + |1 (Mono) Input -
O
‘1.'0 i Ck]] . 1,'0 . 2;0 i 3;0 . 4,'0 2 (Stereo) Input CI‘

Figure 2.1 Set to (Mono) Input Channel

Set Project Rate to 44100 (Hz) in this application note. Figure 2.2 shows how to set project rate to
44100(Hz)

4
Project Rate (Hz): Selection Start: () End @ Length Audio Position:

[44100] : gnapTol | |00 h 00 m00.000s~ [00h00mMO0.000s> [00h00mMOO.000 s~

Disk space remains for recording 158 hours and 15 minutes.

Figure 2.2 Set Project Rate to 44100(Hz)

Click the record button to begin to record voice. Figure 2.2 shows the location of the record button

-4 Audacity
File Edit View Transport Tracks Generate Effect Analyze Help
= L]
—rr
. I & @ p_l
*k

n L il [
LBy

[MME vl L] lSpeaI{ers (Conexant 2067: vlﬁ Internal Microphone

- 1I A f#{]] 1.'0 2;{] 3.'0

Figure 2.3 Location of The Record Button

Click the stop button when it is completed

) Audacity
File Edit View Transport Tracks Generate Effect Analyze Help
AR :
", » ») @ .
p|H k {) w| 36 24 12 0 )

Stop (Space)
MME | 1) nt 2067: v]ﬁ[lntemal Microphone (Cone vll (Mono) Input -

-1.0 (ﬁ] 1.0 2.0 3.0 4.0 5.0
| Audio Track ¥ | 1.0 [€
Moneo, 44100Hz
32-bit float 0.5-
Mute Solo

- + | 0.0-
o e g

L R |_p5-
@

-1.0 |«

Figure 2.4 Location of The Stop Button
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In the File pull down menu, select “Export” and save the file as a 16 bit signed PCM wav file. The
saved file was titled test.wav for this application note. After the 16 bit PCM wav file is saved, use
aud_cvt to convert it to 8-bit u-Law file.

D=~2814~8728 —-2“Human_voice>aud_cuvt.exe —i test.wav —f 1
Audio conversion utility for FIBBA UA.2

zample rate iz 441B8B8H=

convert complete

D:-28014~8728 —2~Human_wvoice?

Figure 2.5 Convert test.wav to 8-bit u-Law

There are 4 new files created by aud_cvt conversion. The test.raw will be used would be used in
the FT800 display list for playback.

|| testbin +/31/2014 4:37 P
|| test.binh ~/31/2014 4-37 P
| | testraw 7/31/2014 4:37 PI

|| test.rawh 31/2014 4:37 PI

Figure 2.6 4 new files are created after aud_cvt utility

2.1 Recorded files for the sample application

8 voice files were generated using the process described above for playback and stored on an SD
card which plugs into the VM800P (FT800 Plus module).

|| DCoraw 78 KB
|| DOuraw 93 KE
|| FIFTH.raw B4 KE
|| FIRST raw 85 KB
|| FOURTH.raw 96 KB
|| SECOMD.raw 79 KB
|| SIXTH.raw B9 KE
|| THIRC .raw 04 KE

Figure 2.7 8 8-bit uLaw files are needed for this sample program
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Sample Application

The sample code of this application uses AN_318 ARDUINO LIBRARY FOR FT800 SERIES. The
sample code emulates a human voice delivering information that may be used in an elevator such
as "door opening", "door closing”, "1st floor" ~"6th floor".

When a user presses a button on the VM800P module display, the program will highlight the
button and playback a corresponding audio file.

There are 7 functions in this example program

1.

2.

BootupConfigure: Initial display resolution, set display enable pin, set audio enable pin,

enable display and enable audio

intlé_t BootupConfigqure ()

{
FTInpl.Init(FT_DIZPLAY REIOLUTION)://conficure the display to the WIVGL
S Set the Display & audio pins */
FTIupl.%etDisplayEnablePin(FT_DISPENARLE _PIN):
FTInpl.3ethudicEnablePin (FT_AUDIOENABLE PIN):
FTInpl.DisplayOni);
FTInpl.Audiolni();
return 0;

Figure 3.1 BootupConfigure function

Read_Keys: return the tag value if any button is pressed

static uintd_t keypressed=0:
uintd_t Read FKeys()

{

static uintd_t Read tag=0,temp tag=0,ret_tag=0;
Fead tag = FTIwpl.Read(REG_TOUCH_TAaG) ;
ret_tag = NULL;
if (Read_tag!=NULL) /A bllow if the Eey i3 released
{
if{temp_tag!=Fead tag)
{
temp_ tadg = Read tag;
kEeypressed = Read tag; f4 Load the Read tag to temp wariable

i

el=e
{
if(temp tag!=0)
{
ret_tad = Lemp tag;
Cenp tad 0;
'
keypreased
'

returmn re t_tag,:

n:

Figure 3.2 Read_Keys function
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3. Calibrate: Calibration is done to align the touch and the display layers on the LCD panel.

4. RedrawBtn: The program will redraw buttons again after users press any button

woid RedrawBtni)
{

FTIwpl.Clear(l, 1, 11:

FTInpl.Cmd FGColor(lZg3z2se):
FTIwpl.ColorRGE(0,0,0);

FTInwpl.Cmd Button(l00,50,85,30,30,0,757);
FTIwpl.Cmd Button(l00,100,585,30,30,0,737);
FTIwpl.Cwd Button(l00,150,85,30,30,0,717);
FTIwpl.Cwd Button(Z50,50,85,30,30,0,767);
FTIwpl.Cwd Button(Z50,100,585,30,30,0,747);
FTIwpl.Cwd Button(Z50,150,585,30,30,0,72");
FTInpl.Cwd Button(l00,200,585,30,158,0,"D00R OFEN™):
FTIwpl.Cwd Button(Z50,200,585,30,158,0,"D00R CLOSE™) ;

Figure 3.3 RedrawBtn function

5. Info: Draw all the buttons and set the tag on all the buttons. Wait till any button is pressed
do ¢
FTInpl.DLS3tarti );
if{ (keypressed!='0'} cs (keypressed!='C'] sg (keypressed!='1'}) cc {keypressed!='3'} so (keypressed!='3') ss (keypressed!='4'] & (keypressed!='5'} cc (keypressed!='6'}}
FTIupl.ColorRGE(255,255,255) ;
else FTImpl.Clear{l, 1, 1};
FTImpl.Cud FGColox(l2632256)
FTTmpl.ColorRGE(0,0,0) ;
FTImpl.Tag('5'j:
FTTupl.Cud_Button{100,50,85,30,30,0,75")
FTImpl.Tag('3'j;
FTTupl. Cud_Button(100,100,&5,30,30,0,737) ;
FTImpl.Tag('1l'j;
FTIupl.Cud_Button(100,150,85,30,30,0,717) ;
FTImpl.Tag('c'j;
FTIupl.Cud_Button(250,50,85,30,30,0,76")
FTTmpl.Tag('4');
FTIupl. Cud_Button(250,100,85,30,30,0,747) ;
FTTopl.Tag('2'};
FTIupl. Cud_Button(250,150,85,30,30,0,727) ;
FTTopl.Tag('0'};
FTIupl.Cud_Button(l00,200,85,30,18,0,"DO0R OFEN")
FTTmpl.Tag{'C'};
FTIupl.Cud_Button(250,200,85,30,18,0,"DO0R CLOSE") ;
FTInpl.DLEnd();
FTInpl.Finish(); //render the display list and wait for the completion of the DL
MyKey=Read Keya():
} while( (MyKey!='0') && (MyKey!='C') c& (MyKey!='l") && (MyKey!='Z') & (MyKey!='3') & (MyKey!='4') &s (MyKey!='5'] ss (MyKey!='6']) ;
/% wait until Play key i3 not pressed*/

Figure 3.4 Info function

6. Load_afile: Read a file from an SD card
wold Load afile(uint3zZ_t add, FT_S5DFile &r)
i
uintd_t pbuff[512],temp[512],tval;
uintlé_t = = 0;
r.Feadiector (pbuff) ;
FTIwpl.Write(add,pbuff,512L);
if [{add & 2047L) == 0] A4 every Zkb i update the bitmap
i
forfz=0;z<512L 24++)
i
twal = pbuff[=z]:
if (twal & 0x80L) 44 11 bits of data
tval *= Ox7EL;
temp[z] = twal:
}
FTTupl.Write (51925, tenp, 5125 ;

Figure 3.5 Load_afile function
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7. Player: The real main function of the program. The function gets tag value of a button after
calls the Info function. "Turn on the light" of the pressed button, and then open the
corresponding voice file. Load the file and then play it.

woid Player (woid)
{
while(l)
{
Infol):
uintizZ_t ftsize=0;
uintlé_t wp = 0;
uint3izZ_t rp=0,n,wal:
A4 Intilaize the audio setting
FTImpl.Write32 (REG_PLAYBACEK FREQ,44100)
FTImpl.Write3zZ (FEG_PLAYEACK 3TART,0):
FTImpl.Write32 (FEG_PLAYEACE FORMAT,FT ULAW SAMPLES) ;
FTImpl.Write3zZ (FEG_PLAYEACK LENGTH,5192):
FTImpl.Write3Z (FEG_PLAYEACK LOOP,1):
FTImpl.Write (REG_VOL_PE,255);
fF open the audio file from the 3D card
byte 3tatus = 0;
switch (MyEevy) !
case '0': /f/ Door opening
FTImpl.Cmd DLStart():
FedrawBtn() :
FTIwpl.ColorRGE(255,0,0);
FTInpl.Cwmd Button(l00,200,55,30,15,0,"D00E OFPEN™) ;
FTIupl.DLEnd():
Status = FLid.OpenFile (dudiofile, D0, raw™) ;
bhreak:;

Figure 3.6 Get the tag value of the pressed button open the corresponding file

f4 load the audio f£ile
Load_afile(00L, Audiofile):
wp = 512;
/¢ Initate to play
FTImpl.Write (FEG_PLAVBACE PLAY,1):
ftzize = Andiofile. 3ize;
while(ftsize > 0]
{
tp = FTImpl.Readlé (REG_PLAYELCE READPTE) ;
val = 5191 & (rp-wp):
if [wal > 512}
{
n o= win(sl2L,ftaize)
Load afilefwp, dudiofile):
wp = (wp +512L) & 3191L;
ftzize-=n;

}
FTIumpl.Write (REG_VOL PE,0):
FTInpl.Write (REG_PLAVEACK PLAY,0):

Figure 3.7 Load the corresponding file and then play it to make a human voice
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4 Testing Results

Figure 4.2 The "DOOR OPEN" button is pressed and plays back a "door opening" audio
file

2

DOOR CLOSE

Figure 4.3 The "5" button is pressed and plays back a "5th floor” audio file
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