31 6 ( ) Vol. 31 No.6
2010 11 Journal of Huaqgiao University ( Natural Science) Nov. 2010
1000-5013(2010) 06 0641- 04
xR, ®¥ W
( , 362021)
AMBE / s FPGA /
3 )
(FIFO) . , ,
TNO912.3 A
FPGA : !
, FPGA ,
, ) FPGA
1
Xilinx FPGA 2 Spartan-1I X €2S100 10 ,
: 2.5V, 3.3 V. MicroPhone,
(CODEC, A/D D/A ) FPGA" Earphone,
[3] , 1
Z 7N
PCMIS I SIS
BT RGEWELH
CODEC S 5
@D D/AE}&) 1%;3 THEN » FPCTA ) T B
% (R (Heil bk k) ——
HHlL PCMIEH ﬁ@ﬁ%%%
1
Fig.1 Block diagram system
MicroPhone , CODEC A/D
(PCM) .
, FPGA >
FPGA > K
, . PCM CODEC D/ A ,
FPGA PFGA ,
2009-04 17
(1948%), ) . E- mail: hchuangqz@ ye
hoo. com. ¢n.
(2006T0006) ; (2006G,3)



2010

642 ( )
2 [4]
3
(First In First Out, FIFO)
(512 kbite s ') \ ( 20 ms) \
. , ( ) FIFO 4 kHz ,
FIFO .
512 kbit * s~ . 4 kbit * s~ ',
4 kHz \ FIFO . FIFO
2.1 B #rhin
R CODEC 512 kHz TX_CLK
FPGA . CODEC, | bits
C OD E C ) TX_STRB R B
, FlIT | FPGA |

RX_STRB RSN
CODEC  SDI . i N g

’ : 512 kHz RX_CLK

CODEC 16.384 MH 2
FEAEAS
FPGA 2 .
’ Fig. 2 Clock signal
, 3 ,MCLK1684 16.384 MHz L TX_
CLK RX_CLK 512 kHz ,4kHz

3

Fig.3 Simulation waveform of the reposition and clock division

[5]

2.2
, 20 ms FPGA. FPGA |
H eader( s 16 bit, 13EC) . s
" A TX_CLK .
TX_CLK, 1 bit s 12 , 192
, , FIFO ,
FIFO . A , B, TX_CLK
4 kbit * 5™, 5 ,80 )
B 80 FIFO . , B ,
20 ms s .
FIFO , WR_COUNT . FIFO ,
FIFO 4 kHz .
. .5 : CO_FRAME s

4.5



6 , FPGA

643

:HEADERWREN
, FIFO
DATARWR_EN FIFO

; RD_EN1
LOWDATAOUT

FIFO ;

4 kbit * s

: CO_FRAMED

17 (S ,80bi )
. EE00, FF00, FF00, FF00, FODD,

3 . 5
LOWDATAOUT 5

13

B

LTI BRI

(512 kHz,20 ms—Ify])
4 kbit s FELEEHRI

ﬁiuﬂﬂrhﬁ%lujﬁ%lmc":lﬁ "
& T
ﬁﬁm*%ﬁ%*}j:]af|4mm¢w%§m#£%|

& £
| I e
IR EE % ﬁ

B

BB A

4

Fig. 4 Flow chart of the control programme in sender

— b b b= b= b=

5
Fig.5 Simulation waveform of the control programme in sender
2.3 ol
FPGA 4 kbite s~ , FIFO
, 20 ms( S0Hz ) R 512 kHz RX_CLK
, . (  RX_CLK) FIFO 80 bit (
’ ) ’ ’
, RX_STRB , 5
, RX_STRB tx_strb
. , , RX_STRB ,
20 ms s , 20 msJ7 Bh— KA
6. 7 RX_STRBIRIA: 45 H]
7 :LOWDATAIN 4 kbit * L.
- :RD_EN2 = [ e mE
FIFO Mt St Sy At 3k
FIFO (80 bit); DE_FRAME
, FAEAEFIFOM @Lﬁ%ﬁﬁ
RX_STRB TX_STRB,
pr RSOy e (HE R ATl
’ DE_FRAME (512 kui,zo ms—1i7) i
2 ( 2
) 6
o Fig.6 Flow chart of the receiving programme
, 7 DE_FRAME

5 CO_FRAME




644 ( ) 2010

e ———— — ———— —————
H P SRRt = e S ————— I
LILOUDATAIN. ..
" E;DRD_EN”. St ro e i
) o SRS o e S s SO e D S LI
LRI CIX........ . - -
LITZ STRB. . ... e e e 1 — e Tiesaee B B il Al e f
E_TRAKE T o =l e

Fig.7 Simulation waveform of the control programme in receiver

’ ’ ’ ’ (

[1] RICHARD V C, CANDANCE A K. Speech and language processing for next- millennium communication services
[J]. Proc of IEEE, 2000, 88( 8) : 1414-1337.

[2] , .FPGA [M]. ,2002

[ 3] \ . [M]. : , 2001

[ 4] , . M& bius [J1. : ,2006,27(1) : 108 111.
[5] ., .VHDL [M]. : . 1999

Design and Implementation of a Speech Compression
System Based on PFGA

WU Hao, HUANG Hua—can

(College of Information Science and Engineering, Huaqgiao U niversity, Quanzhou 362021, China)

Abstract: Adopting a special speech com pression encoder/decoder chip based on AMBE algorithm, this paper designs
and implements a FPG A-based speech compression encoding/ decoding system. The whole control program include three
function modules, those are reset and clock frequency, the transmitter and receiver control program. The receiver and
transmitter of control procedures use the FIFO memory circuit. T he simulation results show that, the control program
can complete the corresponding function, and meet the purposes and requirements of design.
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