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Output

Vce

Piano 1a mQt cong cu phat ra &m thanh & tan s thap (27.5Hz dén
4186Hz) <tan sb cua cac ndt nhac (note) & hinh bén', > (tai ngudi co thé cam
nhan duoc cac tan s tir 20-20kHz) Dung vi diéu khién 8051 (MCUS851), ta
cd thé tao dugc cac tan sb mong mudn khi nhin cac switch twong tng. Gia sir
n6i ngoai vi (52 notes chuén va 36 notes thang (#)) ta dung 88 nodes voi cac
ki hiéu twong trng, ndi vao cac cong tir PO dén P2 theo nhu hinh duéi day:
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Pau vao

Két néingoai vi ciia 8051 vdi cdc phim Piano

Vi cach két ndi nhu trén, ta chi dung 88 phim tur diém c6 toa d6 1.1 dén

12.7. Quy

dinh két ndi theo thir ty bang 1.

Toi
cdc
phim
cia
Piano
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B MkBEE
CA4- 32783
B 36708
E1 41203
Fi 43554
G1 48309
AT Sadbd
B1 81735
£2 BoAlG
D2 73416
EZ 82407
F2 87307
G2 975599
A2 VoD
B2 12347
CI-430.83
O 44553
El 16481
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A3 Z20000
BT 246.84
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D4 25366
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Pau ra 8051

Pau vao 8051

QUY PINH KET NOI PHIM PIANO-MCU8051 VOI CHUAN TOA PO

"Pugc 14y tir trang: http://www.vibrationdata.com/piano.htm
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Cong viéc clia 8051 ¢ thé phat thao lai nhur sau: (Phan c6 déng khung xanh)

Ngoai vi
(Céac phim Piano)

Poc lién tuc phim nao dugc nhan

A 4
(}iéi ma dia chi tur cac switch
(Cat vao thanh ghi tich luy ACC)

y

Nhan biét phai phét tan s6 nao bang
viée kiém tra bit 0 ctia thanh ghi A

A

J_L Néu tha phim va khong nhin phim ndo, nglmg phat.
L Néu tha phim va nhin phim m6i, phuc vu chuong trinh cho phim méi.

1— Néu van gilt phim ma an phim moi, goi chuong trinh phuc vu phim méi voéi gioi han
14 2 phim dwgc goi 1 lac véi tan sd phat ra ¢ 2 loa P3.0 va P3.1

___________________________________________________________________________________________________________________________________

Ngoai vi: loa

V6i cdu tric chuong trinh nhu trén, ta viét ham cho MCUS051:
1. Ham nhan phim tir ban phim Piano
2. Gidi ma dia chi, tao ra 88 gid tri ¢ thanh ghi tich luy v&i cac gia tri twong (rng cua ma tran phim.
3. Tao bang tan sb cho cac gia tri ACC twong ng.
4. Ham tao tan sb cho cc chan & céng P3. Vi 88 notes ta c6 88 ham tao tan sd!

Ghi lai bang tan s6 ¢ dang sau:

A0 Al A2 A3 A4 A5 A6 A7
27.5 55 110 220 440 880 1760 3520
AO0# Al# A2# A3# Ad# AS# A6# AT#
29.135 58.27 116.54 233.08 466.16 932.33 1864.7 3729.3
BO Bl B2 B3 B4 BS5 B6 B7
30.868 61.735 123.47 246.94 493.88 987.77 1979.5 3951.1
Cl C2 C3 C4 C5 Cé6 C7 C8
32.703 65.406 130.81 261.63 523.25 1046.5 2093 4186
Cl# C2# C3# C4# C5# Co# CT#
34.648 69.296 138.59 277.18 554.37 1108.7 2217.5
D1 D2 D3 D4 D5 D6 D7
36.708 73.416 146.83 293.66 587.33 1174.7 2349.3
D1# D2# D3# D4# D5# Dé6# D7#
38.891 77.782 155.56 311.13 622.25 1244.5 2489




El E2 E3 E4 E5 E6 E7
41.203 | 82.407 | 164.81 | 329.63 | 659.25 | 1318.5 | 2634.0
Fl F2 F3 F4 F5 F6 F7
43.654 | 87.307 | 174.61 | 349.23 | 698.46 | 1396.91 | 2793.8
Fl# F2# F3# F4# F5# F6# F7#
46.249 | 92.499 185 369.99 | 739.99 1480 2960
Gl G2 G3 G4 G5 G6 G7
48.999 | 97.999 | 196.00 | 392.00 | 783.99 1568 3136
Gl# G2# G3# G4t G5# G6# G7#
51913 | 103.83 | 207.65 415.3 830.61 | 1661.2 | 3322.4

Bang2 : TAN SO CUA CAC NOTE TUONG UNG

Ta thdy rang chi c6 12 tan sd co ban cin tao ra, cac tan s6 khac dugc suy ra bang cach ting mot sb
nguyén lan (2") tan so co ban.
Dung 8051 ¢6 tan so thach anh 1a 11.0592MHz, ta c6 thé tao cac tan so sau:

Ta tinh s6 chu ki may theo cong thirc: MC = Lo _ 11.0592MHz X !

. Cling tur cong thirc trén, ta

osc 12 note

c6 bang gia tri cc tan so:

Phim | AO | AO# | BO | CI | C1# | D1 | DI# | El Fl | F1# | Gl | Gl#
Tansd | 27.5 | 29.135 | 30.868 | 32.703 | 34.648 | 36.708 | 38.891 | 41.203 | 43.654 | 46.249 | 48.999 | 51.913

MC 33513 | 31632 | 29856 | 28181 | 26599 | 25106 | 23697 | 22367 | 21111 | 19927 | 18809 | 17753
MC_OI’I 16756 | 15816 | 14928 | 14090 | 13299 | 12553 | 11848 | 11183 | 10555 | 9963 9404 8876

Phim | A7 | A7# | B7 | C7 | C7# | D7 | D7# | E7 F7 | F7# | G7 | G7#
Tén sé 3520 | 3729 | 3951.1 | 4186 | 2217.5 | 2349.3 | 2489 2634 | 2793.8 | 2960 3136 | 33224

MC | 261 | 247 | 233 | 220 | 414 | 391 369 | 349 | 329 | 311 293 277
MC on | 131 | 123 116 110 | 207 196 185 174 164 155 147 138

Bang 3: CAC GIA TRI CUA TONG SO CHU KI MAY CAC TAN SO CO BAN

Ta thtr phat thdo chuong trinh 8051:
Poc lan luot gia tri cia cac Notes A, A#, B,C,C#,D,D#,E,E# F,F#,G,G# vao thanh ghi tich
luy, néu phat hién bit 0 ¢ vi tri nao thi phuc vu chuong trinh tao séng cho vi tri do voi diéu
kién TR=0, t4t nhién s& c6 2 Timer cung chay, nén s€ c6 2 tan sb cung dugc tao & cac Port
thich hop.
Thir ty wu tién phuc vu tao 4m thanh tir trén xuéng theo trét tu trén
Chuong trinh chinh s€ 1a:

ORG 0000H ;Diém vao tu chuong trinh Reset
LIMP MAIN

ORG 000BH

SIMP TOISR

ORG 001BH

SIMP T1ISR

<Chd nay s& dat cac chuong trinh phuc vu ngét Timer, ngudi viét ¢ tinh dat dudi cho d& theo doi>
ORG 50H

MAIN:

;Khoi tao cac TIMER hoat dong & MODE?2, auto reload

MOV TMOD,#22H

:Khi tao cho phép ngit Timer

MOV IE,#10001010B

;Chuong trinh doc ban phim va thyc thi 1énh

NOTEA:



SETB
CLR
MOV
MOV
CINE
SIMP
NOTE_AA:
NOTEAT:
MOV
SETB
CLR
MOV
CINE
SIMP
NOTE_AAT:
NOTEB:
MOV
SETB
CLR
MOV
CINE
SIMP
NOTE BB:
NOTEC:
MOV
SETB

CLR
MOV
CINE
SIMP
NOTE_CC:
NOTECT:
MOV
SETB
CLR

MOV
CINE
SIMP
NOTE_CTT:
NOTED:
MOV
SETB
CLR

MOV
CINE
SIMP
NOTE_DD:
NOTEDT:
MOV
SETB

P13
P0.0

P2,#0FFH

A,P2
A#0FFH,NOTE_AA
NOTEAT

LIMP NOTE A

P2,#0FFH
P0.0

PO.1

A,P2
AH#OFFH,NOTE_ATT
NOTEB

LIMP NOTE_AT

P2, #0FFH

PO.1

P0.2

AP2
AH#OFFH,NOTE_BB
NOTEC

LJMP NOTE B

P2,#0FFH

P0.2

P0.3

AP2
AH#OFFH,NOTE_CC
NOTECT

LIMP NOTE C

P2,#0FFH

P0.3

P0.4

AP2
AH#OFFH,NOTE_CTT
NOTED

LIMP NOTE CT

P2,#0FFH

P0.4

P0.5

AP2
AH#OFFH,NOTE_DD
NOTEDT

LIMP NOTE_D

P2,#0FFH
P0.5

:Do qua dia chi twong dbi.

:Do qua dia chi twong doi.

:Do qua dia chi twong doi.

:Do qua dia chi twong ddi.

:Do qué dia chi twong ddi.

:Do qua dia chi twong doi.



CLR P0.6

MOV A,P2

CINE A#OFFH,NOTE DTT

SIMP NOTEE

NOTE DTT: LIMP NOTE DT :Do qua dia chi twong ddi.
NOTEE:

MOV P2 #0FFH

SETB P0.6

CLR P0.7

MOV A,P2

CINE A#OFFH,NOTE EE

SIMP NOTEF

NOTE _EE: LIMP NOTE E :Do qua dia chi twong ddi.
NOTEEF:

MOV P2 #0FFH

SETB P0.7

CLR P1.0

MOV A,P2

CINE A#0FFH,NOTE_FF

SIMP NOTEFT

NOTE_FF: LJMP NOTE F :Do qué dia chi twong ddi.
NOTEFT:

MOV P2,#0FFH

SETB P1.0

CLR P1.1

MOV A,P2

CINE A#OFFH,NOTE FTT

SIMP NOTEG

NOTE_FTT: LJMP NOTE FT :Do qua dia chi twong dbi.
NOTEG:

MOV P2 #0FFH

SETB P1.1

CLR P1.2

MOV A,P2

CINE A#OFFH,NOTE GG

SIMP NOTEGT

NOTE _GG: LIMP NOTE G :Do qua dia chi twong ddi.
NOTEGT:

MOV P2,#0FFH

SETB P1.2

CLR P1.3

MOV A,P2

CINE A#OFFH,NOTE GTT

LIMP NOTEA

NOTE_GTT: LIMP NOTEG_T

Trong doan code vira viét tén, nguoi viét cha dich chiu ton bd nhé chuong trinh dé tiét kiém thoi
gian hoi vong va phuc vu ngat cho cac phim nhan.
Poan code sau day phuc vu chuong trinh cho cac note nhac khi dugc chon:




(*)
NOTE_A:
TESTAO:
TESTAL:
TESTA2:
TESTA3:
TESTA4:
TESTAS:
TESTAG6:
TESTA7:
LIMP

INB
INB
INB
INB
INB
INB
INB
INB
NOTEB

ACC.0,NOTEAO
ACC.1,NOTEAL
ACC.2,NOTEA2
ACC.3,NOTEA3
ACC.4,NOTEA4
ACC.5,NOTEAS
ACC.6,NOTEA6
ACC.7,NOTEA7

;Cac ham con trong NOTE_A

NOTEADO:
MOV
CALL
SIMP

NOTEA1:
MOV
CALL
SIMP

NOTEA2:
MOV
CALL
SIMP

NOTEA3:
MOV
CALL
SIMP

NOTEA4:
MOV
CALL
SIMP

NOTEAS:
MOV
CALL
SIMP

NOTEAG6:
MOV
CALL
SJIMP

NOTEAT:
MOV

RO,#1
TIMEA
TESTA1

RO,#2
TIMEA
TESTA2

RO,#4
TIMEA
TESTA3

RO,#8
TIMEA
TESTA4

RO,#16
TIMEA
TESTAS

RO,#32
TIMEA
TESTAG6

RO,#64
TIMEA
TESTA7

RO,#128



CALL TIMEA
LIMP NOTEAT

Ham TIMEA s& kiém tra TIMER nao ranh, s& thuc hién tao song, néu khong, bé qua va quay vé lai chuong
trinh kiém tra phim; dudi day 1a chuong trinh:

TIMEA

JNB TRO,FREETOA
JNB TR1,FREET1A
RETURNA

RET

FREETOA:

MOV THO,#-131

MOV TLO,#-131

MOV R1,00H RO
SETB P1.4

SETB TRO

SIMP RETURNA
FREETIA:

MOV THI,#-131

MOV TL1,#-131

MOV R2,00H RO
MOV R3,00H RO
MOV RO,#0

SETB P1.4

SETB TR1

SIMP RETURNA
________ (* *)

Ta cho thanh ghi RO’ va R1 thuc hién trong Timer(0, R2 va R3 thuc hi¢én trong Timer1 dé dé& kiém tra trong
cac chuong trinh ngat.

Sau déy 1a cac chuong trinh ngit: Ta khong quan tdm d¢ 1a ngit tir Note nao, ta chi quan tim dér} RO va
R1(6 Timer0) va (R2,R3 & Timer1) cé bang 0 hay chua dé thuc hién cac chuong trinh mong muon.

ORG 20H

TOISR

CINE RO#1,NEXT_TOISR :Khi RO van gitt mirc khic 1, gidm RO va RETI
CLR P1.4

SETB P1.5

DINZ R1,CONT _TOISR
CLR PL.5

SIMP CONT _TOISR
NEXT TOISR:

DINZ RO,CONT _TOISR
CLR TRO

CONT _TOISR:

RETI



T1ISR:

CINE R2#1,NEXT_TI1ISR ;Khi R2 van gift mtrc khac 1, gidam R2 va RETI
CLR P1.6

SETB P1.7

DINZ R2,CONT TI1ISR
CLR P1.7

SIMP CONT TI1ISR
NEXT _ TIISR:

DINZ R3,CONT_TOISR
CLR TR1

CONT _TI1ISR:

RETI

Thu vi 1a doan code trén vira dung 32 Bytes (Tir 20H dén 3FH) .

Poan code nay s€ dugc dat trude dong ‘ORG 50H’ nhu da ndéi tur dau.

Viée con lai, ta s& xir ly twong tu cho cac Note khac, qua trinh chi la copy lai doan code trén(tur (*) dén (*%))
va chinh stra chut it v€ céc gia tri can nap cho Timer.

V& co ban, chuong trinh da hoan thanh, thir phan tich mot s6 két qua thu duoc.

Khi viét hoan chinh chwong trinh, ta thiy tong cong bd nhd chuong trinh can sir dung 1a tir ving dia
chi 0000H dén 06E7H

Mabi phan kiém tra 1 note nhac mat 7MC

Néu khong c6 phim nhan, mit 7x 12=84MC=91ps.

Truong hop xau nhit, phim G7# dugc nhan ké tir reset vao chuong trinh chinh, mat thém 16MC nita,
tlc tong cong s& mat : 84+16=100MC=108.5us khoang gan 0.1ms, khoang thoi gian d6 khong déng ké lim
s0 véi toc d6 nhan phim cta nguoi.

Két qua séng ra & chan : P1.4 va P1.5-Timer0 (P1.6 va P1.7-Timer1) s& dugc nbi vao OP-AMP dé
tao xung vudng ludng cuc, két ni nhu sau:

TLOB4

Ta c6 thé phat trién chuong trinh dé thoa man 12 phim dwoc nhin cung luc. Lic 4y, ta dung ki thuét
chup gia tri cua thanh ghi Timer TH va TL, hoach dinh nhitng khoang thoi gian nho. Tuy nhién, bai nay chi
ding lai & chd dung 2 Timer, khong phai vi nguoi V1et khong thé phat trién, ma don gian vi khi dung cac
thuat todn d6 c6 thé gy sai s6 16n trong viéc tao tan so.

Bai toan cling dung lai ¢ viée tao song vudng ludng cuc va khong phat trién thém, vi€c phén tich cac
hai khong mong mudn ¢ mdi tan sb khong nam trong pham vi mén vi xur ly. Khi wée mubn & mdi tan s6
nhét dinh tao ra khi phan tich qua mién tan s thuc chi c6 mét xung, diéu d6 chi c6 thé dang voi séng sin.



