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Procedure 1 U0 0O0O0O0OO0OOOOMO

Require: D0 000000 (wav)
Ensure: OO O0OOO0O0OOOO0O

1 if 000000 =wav then

000000000000 (000000000 16bit)

|8

33 ODO0O0O0O0oooosz2htoon

4 whileOOOOODOOOOO # EOF do
5: if 441000 00000000 then

6: FPGAOOOODOODOOODOO (32bitx441000000)
7 0000dooooooooonDn
8: else

9: 0o0oodd FPGAOOODOODO

10: ooooooooo

11: ooooo

12: end if

13:  end while

14: else

15 00000

16: end if

3.3 Uooog

Jddoooooboooooobodbodbboobo0bOo0ooobO0o0oDoOO FPGA
Oo00oddobodoooono rPGAOODOOOOOODOOOOOOOOOOOONn
O Procedurel, 20000
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Procedure 2 FPGAOOOOODO

Require: 000 32bit0 00 x441000 00000000000 DOOO00OOODOOO
Ensure: FPGAO O OO OO

Lif 0000000000000 00D0000 then

for all 7 such that 1 <1 <44100 do

|8

3: y(i) 000000000
4: 00000000 <y

5:  end for

6: elseif 000D OOO00OO0O then
7 00000000000

8: else

9:  wait

10: end if

FPGAOOO

rpGAOO0ODOOOOODOOOODOOOOOOODOOODOODOOObOOOODOOD
obooooooboob FPGAODOODOODOODOODOODOOODOODO
gouooggboudgboogbuoggoooboboobooobuogoboobooon
gboboboogboboooobbobooon
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FPGAOOOOOOOOOODODODOO0OO0O0O00000 (2400000000000
obogbobobooboobgoobgbboboboboobooboobon

e UOUOODO
e JOUOOOOO

gboboboboooooobobobobobooooobbobobobboooboob
obbooobooobooobooobobooobooobbooobbooobbo
gooodoboobobbobooooooboboboboobooobooobobobog
ooboooboooboooobboobobooobboobbuooobboobDbo
ood

gbobdobooboobobooboooooooboboboboboobobboobobon
gooooboboboboooooobooboboboboobobobobobo
goooooooooobobobobobobobooboooobobobobobog
obooobooboood

17



3.5 U0Oooooobogobogobogobooboud

gboodbooggboubgobogbogbboobobooboooboobbod
oooogo

oooood
000000 (29)0SO00000 (214)000000000000000OOOOOOO
obooobooboobooodg

N
S=> ylijw(i) (2.9)
=1

A S—F8]
a Sy ly(i)]
0000 (2.9)0 y()e(?) 000000000 w(@ D {—1|+1}0000000000
N000000000000000000000000000w()0—100000000
w(i)={1/0)00000000000000000000000000000000000

y (2.14)

Sy =0 (3.1)

1
3.2
Sic1—y(i) ifw(@)=0 (32)

(i =1,2....,44100)

Procedure 3 Calculate S = 37, y(i)w(i)
Require: w(i) =1V w(i) =0
Ensure: S =YV y(i)w(i)

. S<0

2: for all 7 such that 0 <: < 44100 do

3: if ¢ =0 then

4: S <0

5 else

6: if w(i) =1 then
7: S < S+ y(i)
8: else

9: S < S —y)
10: end if

11:  end if

12: end for
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Procedure4 OO0 OO0OOOOO

Require: SRAM O OO
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2:  for all 7 such that 1 <1 <32 do
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5:  end for
6: end while
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e SRAMUUODODODOODOODOODLOODLODDODODO
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e 0 (35)000000D00O0DOUODDDOODOOO

gbouogbogbbogbbuoboboubuoobbodobobobuoooboobbon
gboooboooobood
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ooboooooooSRAMODOOOOODOOOD FPGADODOOOODOOSRAMODOO
OO0OOOoRrRCz00000000 APIDODOODOUOAPIDODDOODOODODODOOOO

1. 0000000000000 (ADMXRC2SSRAM*SetReadAddress(address))
2. 00O (delay)

3. tmp register 0 0 00 000 (ADMXRC2SSRAM*ReadData(tmp))

4. 000oooooboo

000000000 00000 380000000000 Procedureb0000O0O0O0O
O00000000000offset0000O0O0OOOoffsetd FPGAOOOODOOOOOOO
Address Controller OO0 OO0 O0OO0O0O0OO0OOO0OOOOOOODOOOO next address
0 000 controller O O O O next address 0 0O O OO SRAM Interface 0O O O O SRAM In-
terface  APIDOOOOOO0OO0O0O0O0O0OODOOOOOOOOOOOOODOOOOOO
OO00O0O00APIOOO*00000000000D0000000O0OO0OSRAMOO
O0O0000000 10 tmp register U0 OOOOcontroller 1000000320000
0100000 tmp register 0 0000 register OO0 O0O0O0OSRAMOO FPGA OO
O0dddOd3200000000000000003x2000000000000000
JdddooboboO0o0o00ooobo0ooooobooboooo20d0ooooooooa
0000000000000 000OFPGADODODOOOOOOOOODOOOOOOOOOO
O600000000O0OSRAMO 600000D0O0000O0DOODOOOODOODO
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SRAM  BANKO

offset 32
L 2 address data
ARG L SRAM Interface
Controller ‘
Controller 1 > tmp register(32bit)
SRAM Memory . ‘ .
Access Controller register(32bit)

U3sobouogoogboooogd

48
48
o S = y(i) +’ abs

Controller Controller

y(i)

0 39 SOob0b0oood 0 3.10: FOOODOOO

3.8.2 SOOOOOODOFOODOOOO

0 (35 0S00FO000O0O0SOO0O00O0D0FOOODOODODOOs900 3.100
000000000000 480000 y(;)00SO000000FOOOOODOODOO
goo

SO00000000000000Procedure30000000SO0000000O0Oy(0)
0000000 w(()000000000000O00OO 10000000O0DOODOOOO
Oo0OoobOoobOOcontroller0 00 441000 00000000000 OODOO0O SO
goo

FOOOODOOOOOOOOO Procedure6 DO OOFOOOOOOOOOy(;)0DO0DOO
OO000000D0absODOOOO0ODOOO Handle-COODO OO OO controller 0 441000
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Procedure 5 00000000

Require: SRAMO 00 0OO0OOOOO0ODO
Ensure: DO O QOOOOO

1: next address < offset
2: for all 7 such that 1 <: <32 do

3: if ¢+ = 32 then

4: 0000 tmp register [ register [

5: 1 <=0

6: else

T ADMXRC2SSRAMOSetRead Address(next address[i])
8: ADMXRC2SSRAMOReadData(tmp register|i-2])

9: next address|i] < next address[i]+1

10:  end if

11: end for

Procedure 6 Calculate F = 37 | |y(i)]

Require:

Ensure: F =SV |y(i)|
I <=0
2: for all 7 such that 1 <: < 44100 do
3: if ¢ =1 then

4: Y < abs(y(1))
5: F<Y

6: else

7: Y < abs(y(i))
8: F<F+Y

9: end if

10: end for




.| Segment

Controller >
counter
B
¢ 9
48 > abs = X X
s -— [ S — | e
> 16bit shifter > — ! | | 1bit shifter |
i 4 i E 4.9
4\8 > 11bit shifter —> = P
! v ! 9 v 1
F= O onie o < ' R RN N
» Obit shifter P S » count (=" = R

Comparator1 Comparator?2

0 311: 00000000

3.8.3 UO0OOOOOOO

0000000000 (35)00000000000000000000400000
0000000000000000000000000000000000000000
0000000 2%0000000000000222°0000 4000000 (3.5)0
0360000

1 , ,
5*216*QF§S*216—5|3|§2*216*aF (3.6)

000020000000 (3.7)0000

2'F <2195 — B|S| < 21 F (3.7)

SO FO0O00DO0O0OD0ODOO0O0ODODOO0O0O0 311000000000 Procedure?
0000 SOoOoo2%s—gS|00000F00oo2Fo02FO00000000O0
00000000comparatorl OO0 000000000000 countd 00O O00OON
dddUlcount g gg

segment counter 1 D0 000 O0O0O0O0O0OOODOOO0OOODODOOO0OOOOOOO
JOdddidcount U segment counter 1 D 0D DO O0O0O0O0OO0O0O0O0O0OOOOO0O
gboogdetdbboobobogbobasootdb400b0000000O0ODOUO0Osegment counter
O0900000000000segment counter 100 1bitD D0 DO0O0O0O0OOONO count
0o000o0oodooodooododonDdddcomparator2d 0 OO comparator? [
Oooooihtd0ooboobooobooooon
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Procedure 700000000

Require: SO FOOOODODOOOOppO000DOOO0O0OO
Ensure: 000 OO
S1 < S shift left 160:t
S2 < abs(S)
'l < F shift left 11bit
F2 < F shift left 9bit
S2&=52x%xp
S1< 51-52
if F2<S1<F1 then
count + +
end if
X < Segment counter
if 0000000000 then
122 X < X shift right 1bit
13:  if X < count then

L % N g

—_ =
— O

14: result <1
15:  else

16: result < (
17:  end if

18 00000
19: end if
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Y

32
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» register2 >
> Core Circuit [
48 > 5 |32
y(i) R
i (s
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U 3.13: 00boobodogdad
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3.9.3 000O00O0O0OO0OO0OODOOO0

FPGAOUOUOUOUOOOOOOOOOOODODODODOOO ProceduresO O DO

Procedure 8 0000 O0OOOOOOO0O

Require: 0000000000 32bhitx441000 000
Ensure: 00000000000

if 00000000 then

2:  for all counter such that 1 < counter < 44100 do

3 yli)« 00000000 (48bit — 32bit)
4: y()0oOOOO

5: if counter < 32 then

6: 0000000000 (Procedured)

7: else

8: 0000000000 (Procedured)

9: SO000 (Procedure3)

10: FOOOO (Procedure6)

11: end if

122 end for
13: Segment counter ++
14:  for all i such that 1 < <320 {0D0O0O0O0DO0OO }do

15: 0000000000 (Procedured)
16: SO000 (Procedure3)
17: FOO OO (Procedure6)

18:  end for

190 000000 (Procedurer000)
20 elseif 00 O0ODOO0ODOO0O then
21: 00000 (Procedure7 DO 0O)
22: else

23:  wait

24: end if

Jd0d0odoooo APID0O0O0O0O0O0O0O0OODOODOOOoDOoDOoOODOO 320000
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0o000o00oodddddcounter0 00000000 counter DO OOOOOOONO
OO0 controller 0000000 3200000000000000O0O0O000O0O00O00O0004
JddooodddoooboboooooooobobOoosSOoD00o0 Foooooooao
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