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ABSTRACT

This paper addresses the design of Speech
signal synthesizer using 8031-Microprocessor to control th
system. The system need to use a software tool to analyse
speech signal in order to save the memory area and reduce
compliance error and distortion in the reproduction speec
signal. This paper will be useful for further researchin
in Digital-Signal Processing.
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Segment Step Increment (mV) Breakpoint (mV)
0 0.475 16 X 0.475 = 7.6
1 0.963 7.6+ 16 X 0.963 = 230
2 1.93 23+ 16 % 1,93 =_ 539
3 3.88 53.9% 16 X 3.88= 116
4 7.69 116 + 16 X 7.69 = 239
5 15.4 239 + 16 X 15.4 = 486
6 30.9 486 + 16 X 30.9 = 981.0
7 63.7 981 + 16 X 63.7 = 2000
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Step MSB . LS8 Decimal
Number 1 2 3 4 5 6 7 8 Equivalent {mV)
- 2000
wd 127 1 0 .0 0 1] 0 0 0 128
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126 1 0 0 0 0 0 0 A 129 1872
125 1 0 0 0 0 0 1 0 130 1809
‘ aa e L] ] e 'E
— S ,
I 424
N 1 0 1 0 0 1 0 0 164f 408
T Actual
90 1 0 1 0 0 1 0 1 165 - 303 Volts
89 1 0 1 0 0 1 1 0 166 278
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— T _.1,
2 1 1 1 1 1 1 0 1 253 3 95
1 [ 1 [P ER R NN ST\ 4 s g 0’43
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-t= —-0.48
-1 0 1 1 1 1 1 1 0 126 !
- ~0.95
-2 o | 1 "L 1 1 | o [ 1 |25 Ja
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-1--1.9
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-1~ -2.38
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WT_N A’jM’\r"TN — A
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$AD EQU HB000
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SETB EA s ENABLE INTERRUPT
CLR ETO s DISABLE INT FROM TIMERQO

»
L)

AJMP  ST_1



§ RRAIR AR AN AANRA AR IK R AR AK
3 % INTERRUPT TIMERO *
§ HARARNEAA N R RAARARAAAAARAENN NN A

CJNE RO, #1,IN2 RO = 1 WRITE TO D/A
MOV DPTR, #H8001

MOVX  @DPTR,A {WRITE TO D/A
SJMP  IN3 i
IN2: MOV DPTR, #H8000 3
MOVX  A,&@PTR '{READ FROM A/D
MOVX  @DPTR,A ;START NEXT CONVERS.ON
;
IN3: POP  DPH ;
POP  DPL ]
INC  DPTR’ ;SKIP
INC  DPTR §SKIP
PUSH DPL ;
PUSH  DPH ;
:
RETI

§ RRRRAAARAARFNAAAAHAR AR AAAANK -

ST_1: MOV DPTR, #HFFFF

MOV P1,#HFo

we

DELA1: MOV A, #H77

INC DPTR

MOVX  @DPTR,A

INC DPTR

MOVX  @DPTR,A

MOV A, #HFF

INC DPTR

-e

MOVX  @DPTR,A

INC DPTR

MOVX  @DPTR,A

MOV A,DPH

wse



CJNE A,#H7F,DELA1 H

MOV A,DPL

CJNE  A,#HFF,DELA1

INC P1

we

ORL P1,#HFQ

-e

ACALL STB $START BANK
MOV DPTR, #HFFFF

ORL P1,#HFO i

MOV A,P1

CJNE A, #HF0Q,DELA1

H
sMOV  THO, #90 {INITIAL TIMER 3KHz
MOV TMOD,#B0O0000010 . ;

MOV STTS, %0

ORL P1i,#HFO

MOV BRA,#1 ;
ACALL BRAT ;
AJMP  TR_O ;GOTO OUT D/A

$ A ARAAHRAAAAN AN AN N K

KEY: ORL P1,#HFQO

KEY_0: MOV A,P1

ORL A, #HOF H
XRL A, #HFF

MOV R1,A s WHAT KEY
JZ KEY_O

KEY_1: MOV A,P1

ORL A, #HOF

XRL A, #HFF

JNZ KEY_1

MOV RO, #STTS

we

Fi: CJNE R1,#H80,F2 PLAY

F1_1: CJNE @RO, #0,F1_2



Fi_pg:

F1_3:

Fa2:
F2_1:

F2_2:

Fa2_3:

F3:

F3_1:

F4_1:

F4_2:

AJMP
CJNE
ACALL
AJMP
CJNE
ACALL

AJMP

CJNE
CJNE
AJMP
CJNE
ACALL
AJMP
CJNE
ACALL
AJMP

CJNE
MOV
MOV
MOV
MOVX

AJMP

CJNE
CJRE
INC
ACALL
AJMP
CJNE
ACALL
INC

TR_O

@RO, #1,F1_3
INBR

KEY

@RO, #2,FE
INB

KEY

Ri,#H40,F3
@RO,#0,F2_2
RE_O

@RO, #1,F2_3
DEBR

KEY
@RO,#1,FE
DEB

KEY

R1,#H20,F4
STTS, #0

A, #Hg0
DPTR, #H8005
@DPTR, A
KEY

R1,#H10,FE
@RO, #0,F4_2
STTS

BRAT

KEY
@RO,#1,FE
STB

STTS

s INC BRATE

-e -e -e -e

3 REC

H
i
s DEC BéATE
}
3

s DEC BRATE

s STOP

-e

§ FUNC

.
1]

3 SAMPLING ADJUST

i
H
$START BANK
3



FE: AJMP KEY

i
§ HRAARARAKAA R AANAHAAAANAARAR AR AN

RE_0Q: MOV RO, #0 $WRITE FIRST CONVERSION
SETB EToO $ ENABLE INT FROM TIMERQ
RE_00: SJMP  RE_0Q0 tWRITE FIRST CONVERSION

MOV R2,#0 ; TEMP VALUE

MOV  DPTR,#HFFFF “$INC TO ZERO
NEXT: INC  DPTR " INC ADDRESS

PUSH DPL

PUSH DPH

3

MOV Ra3,#2 ;COMPRESS TWO BYTE
NEX_1: MOV~ RO,#0 1FOR READ A/D

ORL P1,#HFO 3

RE_O1: JB P1.5,RE_02 ;FOR STOP
CLR  ETO 3
AJMP - F3_1 Q
RE_02: SJMP  RE_02 ;WAIT FOR INTERRUPT
MOV R4,A . $TEMP FOR NEW VALUE
cR\ =T ;
SUBB  A,R2 {HOW DIFF
MOV Rs,#Ho ;{POSITIVE DIFF
JNC  COM_3 ;
MOV  Rs,#H08 {NEGATIVE VALUE
MOV  A,R2 i
CLR C ;
SUBB  A,R4 ;
COM_3: MOV R4, #7 ;ONLY LAST SEVEN BIT
COM_4: RLC A ;
Je COM_5 i

DIJNZ R4,COM_4

COM_5: MOV A,RS :



NEX_2:

NEX_3:

NEX_4:

ADD
CJNE
MOV
MOV
ANL
MOV
MOVC
CJNE
ADD
SJMP
MOV
MOV
CLR
SUBB
MOV
DJNZ

MOV
SWAP
ADD
POP
POP
MOVX
MOV
CJNE
MOV
CJNE
INC
ACALL
MOV
ORL
MOV
CJNE

A,R4

R3, #2,NEX_2
R7,A

R6, A

A, #HO7
DPTR, #TAB_3
A,@A+DPTR
R5, #0,NEX_3
A,R2

NEX_4

R5,A

A,R2

C

AR5

R2,A
R3,NEX_1

A,R6

A

A,R7

DPH

DPL

@DPTR, A
A,DPL

A, #HFF ,NEXT
A,DPH

A, #H7F ,NEXT
P1

STB

DPTR, #HFFFF
P1,#HFQ
A,P1

A, #HFO,NEXT

3

3+ 1S IT COMPLETE

1R7 FOR FIRST HALF BYTE

{R5 FOR SECOND HALF BYTE(HI)
i

.
s

we

REAL STORE VALUE

we -e we " we

3
3
i

3 BYTE COMPLETE

sHALF HI
3

sHALF LOW

$STORE IN MEMEORY

tNEXT CHIP



RE_E:: CLR
AJMP

EToO
KEY

3 ARAAORAIK KR AR HRAAAAR A AAIR IR INAAAHIAH AR H N K

TR_O: SETB
MOV

TR_00: SJMP
i
MOV
MOV
PUSH
PUSH
POP
POP

ws

TR_N: INC
MOVX
PUSH
PUSH
MOV
ANL
MOV
MOV
ANL
MOV
MOV
SWAP
MOV
ANL
MOV
MOV
ANL
MOV

ETO
A,#0

TR_00O

R2,#0

DPTR, #HFFFF
DPH

DPL

DPL

DPH

DPTR
A,@PTR
DPH
DPL
R3,A
A, #HO7
R4,A
A,R3
A, #Ho8
R7,A
A,R3

R3,A
A, #HOo8
R6,A
A,R3
A, #HO7
R3,A

-

{ENABLE INT FROM TIMERQ
i

{ TEMP VALUE
s INC TO ZERO

.
]

s INC ADDQRESS
s READ FROM MEMORY
3

+R3 TEMP FOR DATA

sR4 = DATA OUT BEFORE R3

sR4,R7 (SIGN)

$R3,R6 (SIGND

-e

s DATA



TR_1:¢

TR_2:

TR_3:

TR_4:

TR_5%¢

TR_6:

TR_61:

TR_7:

MOV
MOV
MOV
CJNE
MOV
MOvVC
CJNE
MOV
DJNZ
MOV

MOV
CJNE
ADD
JNC
MOV
SJMP
CLR
SUBB
JNC
MoV
MOV

MOV

MOV
CJNE
ADD
JNC
MOV
SJMP
CLR
SUBB

JNC

R5,#2

DPTR, #TAB_3
A,R3
R5,#2,TR_2
A,R4
A,@A+DPTR
R5,#2,TR_3
R4,A
R5,TR_1

R3,A

AyR2
R7,#H08,TR_5
AyR4 -
TR_6
A, #HFF
TR_6

c

AR4
TR_G
A,#0
R2,A
R4;A

AR2

R6, #HO8, TR_7
A,R3

TR_8

A, #HFF

TR_8

c

A,R3

TR_8

s TWO BYTE

-e -e -e we

-

- T we

we

- -e

-e ws e -e e -e -a, -s



MOV A, #0

TR_8: MOV R2,A ;
MOV R3,A ;
;
TR_9: MOV RS, #2 ; TWO BYTE
TR_10: MOV A,R4 , 3
MOV RO, #1 ; INDICATE WRITE TO D/A
ORL P1,#HFO i
TR_11: JB P1.5,TR_12 ; FOR STOP
CLR ETO ;
‘AJMP  F3_1 ;
TR_12: SJMP  TR_12 $WAIT FOR INTERRUPT
MOV A,R3
MOV RO, #1 { INDICATE WRITE TO D/A
DJNZ  R5,TR_11 3
;
POP DPL ;
POP DPH ;

MOV A,DPL

CJNE  A,#HFF,TR_N

MOV A,DPH

CJNE  A,#H7F,TR_N

INC Pi s NEXT CHIP
ACALL STB . H

MOV DPTR, #HFFFF

ORL P1,#HFQ

-s

MOV A,P1

CJNE A, #HF0, TR_NT
TR_E: CLR ETO

AJMP KEY
TR_NT: AJMP TR_N



§ Rk Rk R
3 ¥ SAMPLING RATE ADJ *
3 BRAAHKAAK AR AAHA AR AR AN AR
INBR: INC BRA

MOV A,BRA

CJNE A, #3,BRAT

MOV BRA, #0

SJMP BRAT

3
DEBR: MOV A,BRA

CJNE  A,#0,DEBR_O

DEC BRA

SJMP BRAT
DEBR_0: MOV BRA, #2

BRAT: CLR TRO
MOV A,BRA
MOV DPTR, #NTAB
MOVC  A,@A+DPTR
MOV DPTR, #H8005
MOVX  @DPTR,A
§
MOV A,BRA
MoV DPTR, #BRT

MOVC  A,@A+DPTR

‘MOV THO, A
SETB TRO
RET

3 AR AR ARAA RN
3% START BANK *
§ BRI AAAAAA AR AN A A
INB: INC Pi

SJMP  STB

e

-e

we -e -e we

-e

-e

we -e -e

EXCEED

EXCEED

12



DEB:
STB:

DEC
ORL
MOV
ANL
MOV
MOvVC
MOV
MOVX
RET

P1

P1,#HFQ
A,P1

A, #HOF
DPTR, #NTAB
A,@A+DPTR
DPTR, #H8005
@DPTR,A

$ RAUAKAANHNANARAA AR RAR AN AR

TAB_3:

DB
DB
DB
DB
DB
DB
DB
DB

Ho1
Hoz
Ho4
Ho8
H10
H20
H40
H80

§ HARANAAARA AR AAAAARAR I NN N

NTAB:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

H3F
HO6
H5B
H4F
H66
HeD
H7D
Ho7
H7F
H6F
H77
H7C
Ha9
H5E

wa -e we -e -e -e

M



DB
DB

DB
DB

H79 iE

H71 i F

0 s BLANK
H40 H

3 ARSI RO AR ORI AR RO K

BRT: DB

DB
DB

90 313 KHz
131 14 KHz
156 15 KHz

N9
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Figure 6: Functional block diagram of the Oki Semiconductor MSM5218RS ADPCM

integrated circuit.
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i stage that enables direct input of rapidly changing analog signals. An external clock signal provides timing for the chip; the
requency is not critical and can be anywhere from 450 to 500 kHz.
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