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Naplin

Pajeni — po skupinach

Laborator, experimenty:

Generace zvuku a signalu pomoci PWM

Zapojeni obvodu s reproduktorkem ,,buzer*, ma odpor 50 Ohmu.

Oveérit funkci genrovani zvuku pomoci PWM v FO_Lab, frekvence
1000 az 2000 Hz

Programovat generator zvuku a melodii pomoci mbed.
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Laboratore

Ukol a experimenty:

Generovat pomoci mbed a PWM signaly danych frekvenci
Postupna zména frekvence PWM - ,,sweep“ na zvoleném pinu
Start sweep — impuls na jiném pinu - pro synchronizaci LEO
Generace zvuku a signalu pomoci mbed

Ovérit spravnost délky impulsu generovaného pomoci wait
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Generovani yvuku pomoci PWM a reproduktorku

Zapojit obvod

Rk — (47,....56 Ohmu) ochranny rezistor, pro zmenseni velikosti
proudu

Tranzistor BC546

Oveérit funkci nejdrive pomoci generatoru v FO_Lab

Pak programovani pomoci mbed
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Experiment s reproduktorem, mbed

3) Mbed, generace obdélnikového signalu pomoci SW
(programoveého) ovladani pinu, generovat stalou frekvenci, menit
frekvenci. Podobné, jako blikani LED, jen kratsi prodleva. viz.
prednaska mbed.

4) Mbed, generace obdélnikoveho sig. pomoci bloku PWM,
Stala frekvence, ménit frekvenci ? melodie (nastavit frekvenci PWM,
nechat generovat, Cekat, nastavit novou frekvenci,.. Generace
melodie

5) Dvouhlasa generace signalu pomoci Mbed,
dva vystupy PWM, secCteni pomoci dvou
rezistoru Rg= 68 k ,
generace dvou nezavislych signalu

Pozn. je tfeba pouzit dva nezavislé generatory

PWM, aby bylo mozno nezavisle ménit
frekvenci)
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PWM pouziti

PwmOut my_pwm(PB_3);
my_pwm.period_ms(10);
my_pwm.write(0.5);

Vyuzit PWM na pinech, které ma STM32F042F6P6 v pouzdre
TSSOP20

Napr. PA 4
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Na:
https://en.wikipedia.org/wiki/Piano key freguencies

Tabulka frekvenci hudebni stupnice
Dalsi informace
https://cs.wikipedia.orqg/wiki/Stupnice (hudba)

Generovat hudebni stupnici
Generovat melodii ,, skakal pes...“
Generovat: Znélka z hokeje, znamé hity,...

Pouziti zvonek s vice tlaCitky ( branka, dvere), podle truhu tlacitka
se spusti melodie).
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Skakal pes pres oves

Vytvorte generator melodie dle zapisu pomoci PWM.
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Values in beld are exact on an ideal piano. Keys shaded gray are rare and only appear on extended pianos.
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Scientific
name
Fa
Eg
D#g/Ebg
Dg
CiglDbg
Cg Eighth octave
B7
A%7/Bby
A7
G#7/Ab7
Gy
Fr7/Ghby
Fz
Es
D#7/Eby
D7
Ct7/Db7
C7 Double high C
Bg
Azg/Bbg
Ag
Gig/Abg
Gg
Feg/Gbg
Fe
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Frequency (Hz)

5587.65
5274.04
4978.03
4688.64
4434 92
4186.01
3951.07
372931
3520.00
3322 .44
3135.96
2959.96
2793.83
2637.02
2489.02
2349.32
2217.46
2093.00
1975.563
1864.66
1760.00
1661.22
1567.98
1479.98
1396.91

Violin

Corresponding Open Strings

Viola | Cello

Bass

Guitar
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68 e’ Es 1318.51

67 d=""feb"" D=g/Ebg 1244 51

66 d Dg 1174.66

65 cE="dp"" Czg/Dbg 1108.73

54 c'" 3-line octave Cg Soprano C (High C) 104650

63 b Bs aQg8T7. 767

62 az"/bk" Azs/Bbs 932.328

61 a” As 880.000

60 g&"fak" GEs/Abs 830.609

59 g” Gs T83.991

58 fa"igh™ F2s/Gbs 739.989

57 i Fs 698.456

56 e Es 659.255 E
de"feb" D#s/Ebs 622.254

54 d” Ds 587.330

53 cE"fdb" C#s/Dbs 554.365

52 c" 2-line octave Cs Tenor C 523 251

51 b" Ba 493 883

50 azbbk' Azq/Bby 466164

49 a’ Ag 8440 440.000 A A High A (Optional)
g=lab’ GEalAby 415.305

4T a’ Ga 391.995

46 f=fgb” F24/Gby 369.994

45 i Fa 349 228

44 e’ Ea 329.628 High E

43 de'teb’ DEEbg 311127

42 d’ D 293.665 D D
cEidp’ C24/Dby 277.183

40 c' 1-line octave C4 Middle C 261.626
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40 c’" 1-line octawve

39 b
38 az/bb
37 a
36 gifab
35 a
34 faighk
33 f
32 e
31 d#feb
30 d
29 cifdb
28 c small octave
27 B
26 AZIBb
25 A
23 G
22 F&/GE
21 F
20 E
19 D#ER
18 D
16 C great octawve
15 B,
13 A
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Ca4 Middle C
Ba
Azo/Bbs
Az
Gaa/Abs
G
Fua/Gby
F3
Es
D2a/Ebg

CVUT- FEL, Praha

261.626
245 942
233.082
220.000
207 . 652
195.998
184 997
174.614
164.814
155.563
1465.832
138.591
130.813
123.471
116.541
110.000
103.826
97. 9989
92 4986
87.3071
82 4069
Fr.7e1y
73 4162
692957
65 4064
61.7354
58 2705

55.0000

C (5 string)

F (6 string)

Bb (7 string)

C

F (7 string)

C (6 string)

Low E

B (7 string)
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Fg /Gb
F.
=i
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Cz, /Db,

89 C__ sub-contra-octave

Aq
G4/Aby
G+
Fi4/Gb1
F1q
E4
D#4/Eb4
D+
C#4/Db4
Cq Pedal C
Bo
Azg/Bbg
Ao
Gg/Abg
Go
Feo/Ghy
Fo
Eo
D#g/Eby
Do
Ci#g/Dby
Cp Double Pedal C
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55.0000
519121
489994
462493
436535
41.2034
38.8909
36.7081
34 6478
327032
308677
291352
27.5000
259565
244997
231247
21.8268
206017
19.4454
18.3540
17.3239
16.3516

A
F# (8 string)
E
C# (9 string)
B (5 string)

G2 (10 string)

13



