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All parts should go together without forcing.
You must remember that the parts you are reassembling
were disassembled by you. Therefore, if you can’t get them together again,
there must be a reason. By all means, do not use a hammer.

(IBM maintenance manual, 1925)
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A language that doesn’t affect the way you

think about programming is not worth knowing.
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Verilog HDL
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tHuanIawaTate g ad@sniiu high-level 8109 (U for-loop 321 IA@WIZLH sim-
ulator bN4i4 Iwﬁm%’ﬂu jab mmmﬁﬂﬁ‘[@ﬂmﬂﬁﬂu finite-state machine §7
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always E{(posedge clock)
begin
if (reset == 0)
begin
// initialize state and some registers
end
else
begin
case (state[l:0])
2'b00 : begin
// do scmething
// set current state to next state
end
2’01 : begin
// do something
// set current state tc next state
end
endcase
end

end
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module ram(cs, oe, wr, addr, data);

input cs, oe, wr;
input [16:0] addr;

inout [7:0] data;
// do something
endmodule

ASUIZAEA LY S

wire a, b, <;
wire (15:0] addr;

reg p, 4, ¥

reg [7:0] data;

AR UART I H AT

assign addr({15:0] = 16'b0000_0001_0010 0011;

datal[7:0] = 8'b0000_1111;
datal7:0] = "datal[7:0];
datal[7:0] = data[7:0] + 1'bl;

data[7:0] = {datal5:0], datal71};

]
o

// not
// increment

// rotate left

=y = ar o g R . ) = g
il nqmmﬁuﬂumﬂnﬂabmmeamnﬂpmthmmﬂuuuuu

module meodule_named{.., .., .., data_bus);



inout [7:0] data_bus;

reg enaj;

reg [7:0] data_reg;

assign data_bus[7:0] = \

(ena == 0 ? data_reg[7:0] : 8'bzzzz_zzzz);

// do something

endmodule

o = [ cll 1 U u =8 @ U [ -
dudamziinazdudagadanly module Al¥ ena = 1 Fududonns
ﬁtﬁau%uﬁaqﬂaaaﬂ"{ﬁuan module fib# ena = 0 @hﬁamﬁﬂuaanvl,ﬂﬁaaagﬂu

data_regf7:0]

1
Qs s

o (=] = ] ° 1 A='f t e e 1 =
NNTY lab NRZIULD wagﬂummmmu Lkﬁﬁ\l&l}l B;‘VL‘SE}j‘]JGIiauVLﬁJﬂ‘J’m’ﬁLﬂJ 214
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A debugged program is one for which
you have not yet found the conditions that make it fail.

(Jerry Ogdin)
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Those parts of the system that you can hit with a hammer (not advised) are called
hardware; those program instructions that you can only curse at are called software.

{Levitating Trains and Kamikaze Genes: Technological Literacy for the 1990’s)
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FPGA board
LA IUE9 FPGA board
O - M
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oaQan
3 3
10101010 Ccs, 0e, we Cs, 0e, we
Y i
5
clock ——= T 3
FPGA 0
resgt ——= G LLl i
i L
IS
Y 15, addr
Y Y Y 8, data
FPGA

FPGA #lHidluzae Xilinx 74 SPARTAN, S20VQI00, speed grade = -3 (9

http://www.xilinx.com) 1719 FPGA 2u@AL&N wan 14 8-bit microprocess byl RISC

g ) R @ o
NHATUIU 1nstructions gl ‘]\l@

4.2

4.3

3

TR @i@@%ljﬂ‘].l“!ﬂ 20 e FPGA DInaa

s

Lla1sin 0 aruansazliandu 1

Oscillator (F98wAanESw Haud 8 MHz diaagiuwi 27 289 FPGA,

socket HWHRAINLET 19Na oscillator &9LULU socket WAL DETWEIEINGG oscilla-

tor 8NN socket


http://www.xilinx.com

14

4.4 DCO, DCI1, DC2, DC3

A 1 b A) = P=]
DCO — DC3 {4 bidirectional port Misinagil FPGA, port fazilu inpur ¥3 8

o &) 1 ar
output A b THDHAUNTTLTA jumper

U

LED
() sTB
O ACK STB+DATA
O DATAC ouTl IN
O DATA1 O

O Q) =—— sumper

O DpaTA2
O DATA3
O DpaTA4 _ACK
O DATAS outl N
O DATA6 @Je)e
O DpATA7

11 1 port azdanelw 10 14w &8 STB, ACK, uaz DATAO - DATA7 a8l jumper

2 $9619 1 port, jumper $ILINATAILAN STB uaz DATA MWiTw inpur 38 out
. o Al I . P @ t &4

put, jumper @AN1@B932ALAN ACK IKTU input w38 ouput ludrasaiiunisiars

jumperlﬁ STB+DATA 1T mput ez ACK LN output Tunaas port Az LEDs 10 1

N DULAAIANTIBE LU port 41 0 Azvi1l LEDs 8419 uazen 1 azl# LEDs diu aal¥

1@ jumper $280 1320 3259 aTragaulRulaiiim v input port w38 outpur

L= 1 dll Qs @ A) (=7
port, port YNNI aNNUYIVDY FPGA a9 (D7 vl MSB)

DCO | DC1 | DC2 | DC3

STB 21 79 99 2

ACK 71 78 98 3
DATAO | 70 80 90 4
DATAl | 69 81 91 5
DATA2 | 68 82 92 6
DATA3 | 67 | 83 93 7
DATA4 | 66 84 94 8
DATAS | 65 85 95 9
DATAG | 62 86 96 10
DATA7 | 61 87 97 13
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4.5 EEPROM

FPGA board Qﬂaammwﬂﬂ%ﬁ’u ROM 21416 216 x 8 119 LeiL31 1% EEPROM
WA 25 % 8 1in ¥lH address bus W89 EEPROM 111 RAM siusfaniauldatin

s Q1 o r dil Q2 A‘
data bus §9b¥9307%4) EEPROM @ia1% aniu FPGA Gtk

EEPROM | FPGA
cs 16
oe 14
we 59
a0 39
al 40
az 41
a3 42
a4 43
as 44
ab 45
a7 46
a8 47
a9 53
alo 55
all 56
al2 57
al3 58
ald 60
do 28
dl 29
d2 30
d3 31
d4 32
ds 33
dé 34
d7 35

9 data sheet 2783 EEPROM l¢# http://161.200.93.31/"u37cap/lab/eeprom.pdf
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4.6 RAM

EEPROM 11 RAM b data bus 9988% 693iud1azld EEPROM A&a9 disable

L7 U . 1 ! Qs Qr é)
RAM nazld RAM Aday disable EEPROM, RAM #oL% aniiy FPGA §9it

RAM FPGA
cs 17
oe 14
we 15
a0 —al13 | i auny EEPROM
ald 59
d0—d7 | 1%H WAL EEPROM

9 data sheet W89 RAM 16 http://161.200.93.31/"u37cap/lab/ram.pdf



A successful [software] tool is one
that was used to do something undreamed of by its author.

(8. C. Johnson)
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Compiler
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Compiler AiLtTlFuUaen11 Verilog LU configuration bits @ 8 Foundation Series

e . o & | 5
Software v2.1i IWTlalUTWN 3N Project Manager ¥nensdusousa luil

1. LR8N Create a new project

2. Gél‘i\‘l"dﬁ 8 project, project azgmﬁu"lf'iﬁ" c:/fndtn/active/projects/project_name/
3.1@an HDL (VLN'I“II' Schematic), #3719 new project

4. lu Design Entry N® HDL Editor, \@0n Create Empty

w8 Verilog, Wa7 Save as type: 1114 Verilog Files ("lWﬁ"?l'ﬁmNaqa V)

. save ﬂ\‘ivl‘i_l‘ﬁl c:/fndtn/active/projects/project_name/

luiy \ien Project / Add Source File(s)

AN lWan T aulugud 5 aelulu project

oo -1 Sy

CAHUA input/output Yo design U209 FPGA 124 Tu design Han input Ta

U s 3 d' 1 as | s a{ L% 1 P o
reset b3IHBINTIH reset LuBR 20 (@agiutu reser) WHRnNUTIvRd lURaY
Tu c¢:/fndtn/active/projects/project_name/project_name.ucf

NET reset LOC=P20;

P v =t A g

lunsalfdu array I sunuud

NET data<0> LOC=P28;
10. UUARIRED NG Synthesis (aglj"}l”lxﬁhﬂ Design Entry)
11. 188N module Naziiu Top level (1% 1 project 9133zHNINNIN | module)
12. 18N Target device 111 Family=SPARTAN, Device=$20VQ100, Speed=-3, N® Run
13. Uu¥H198 N9 Implementation (8¢/419814 Synthesis), NA Run
14. UMARIRE NA Programming (ag}%’wdw Synthesis) \&an Hardware Debugger

15. #3798 download (X-checker) I161a11L FPGA board ¥30 bid

16. n@lH reset ({1918 89) Ut FPGA board
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17. luiny 138N Download / Download Design

Compiler aziwmummﬁQﬂq@ﬁ"sqﬁﬂ’@ﬁw’lﬂﬁgﬂﬁm e b 3AMN 29T G
lazauldfauduinnit 1 MHz Un FPGA fifinaraasl¥aniad 1 MHz 145U
NN 9293, luldsunad featres d19 9unune Adnazlims olallem1e valsivm la
2L Qs dlr:l o ar 1.2 QU L3 9 or .o
Ivumalunaid $1e gl amsldmendwaSlFdunann hupoolbox.xilinx coms

docsan/3_1i/data/fndtn/fsu/fsu.htm


http://tooJbox.xilinx.com/

All laws are simulations of reality.

(John C. Lilly)
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Devices board

1w devices board azdlgunsvidnaglwldannung 12 7-segments, keyboard,

microphone, speaker 48238 LCD UFadasaT9dQypmiaIn FPGA tWaauauls

=t

L a LY Y] i 1 o .\
BUNIUAY mmﬂ@gﬂmm 9 N3 onea FPGA board i1 devices board

DGO DC2iE 147
FPGA board Devices board | 0P view
DC1 DC3E | J8

: /—\L : Side view

Port J7 1111 data bus 1@ 8 TN N anIT1379 FPGA board fidl devices board,

a LYl l & 1 . 1 1 e
FPGA €199 read/write "HBHQN’I‘H port U LL"ﬂﬂ'l‘iﬂ’)‘iJﬂN port DC2 ?J%E]%Jjﬂllﬂ’]‘itﬁﬁ(ﬂ

jumper fisviua13z 1l FPGA board \8ntlas g3udnesng

Port DCO Jumpers (Port DC2)
O G ‘évg STB+DATA
88 ouT! IN
OO0 —@@@—
OO
OO ACK
88 OUT! IN
00 _@99
OO
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a
@ U

PIATINANVDY jumper Hu ground FeHLA1AZ LTS Jjumper gy output port A
F0989 0 1121 OUT uazds 1 197 IN 289 jumper, WR = ~RD @18, port DC3
1#ar@ jumper 1% output port WENE LW port J7 Fudynuldeatuquaunluw
devices board &ntIulu assignment 8.5 27 ACK 989 port DC3 #a04dl% input wWHLETS

2814A312 2B devices board

Port J7

-]
DO =
D1 —
D2 -
D3 I}
D4 ~t—a]
05 =—m

DB ——mn

¥

D7 —a|

Se
Port J8 ven Keyboard Microphcone Speaker LCD
Segments
ADCINT =— [ i
AQ —=

Al —»

ADCINT -
ADCCLK —*

A2

A3 ——=1 — Decoder
WR——
RD—
ADCCLK —

e

dtyny1os RD, WR az@uau 1 port J7 184 input 93 ® output §19z814A 73N de-
vices board 1% RD = 0 waz WR = 1, 812213 auf1a9 devices board 19 RD = 1 uaz WR
=0, AQ — A3 a3 Decoder Lﬁaa%wé’m_@jm read/write lUAILANEUN TS 9
1% decoder 2 ¢ ﬁ’awﬁaa%wé@mﬂmﬁa read devices BNAAEIFYL MRS write

. d' 1 = = . Qs =i Qs =
devices ﬂgﬂ Iummﬂﬂmmwm ATDTVUARTDLU U devices VL@] YWEN LA L]

Generating write signals Generating read signals
_[x O DACWR N B
AD A 1 — ADCWR A 1—= ADCRD
Al —B § 2= LCDWRO Al — B g 2— LCDRD
T 33— LCDWRA1 TC 3
A2 —=1C 8 4= KEYWR A2 ==1C 8 4= KEYRD
—w 0O 5 DIOWR A3 —=i O 50— DIORD
A3 6— 7SEGWRO0 3
WR— 7—= 7SEGWR1 RD —= 7=
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o

dey 10 input N1 decode azldfue 3 67 Ao A2, A1, A0 12U 71 decoder faKIN
01 {A2, A1, A0} AU 000 uH3 DACWR Azt 0 Wazdy@ns output 218 %9 (1
-7) a1 vua dios WR, RD, A3 @aldiniu enable 709 decoder Und A3 ag

T 0 tame w30d1LT188n1E outpat NN21Y decoder 11w 1 vsia ALK A3 =1
6.1 7-segments

H 7-segments NINNA 4 1 AN TNNWUL LY 7-segments 9 4 FrazUEAS
1 =] s 1 = o 1 o ars = = 0 = ey
Anudlaunu ualtdanldinazl 7-segments dulvuAanI adu 35 uanuan 1. 2,
3,4 aanynd 7-segments A WEag 1 9 7-segments DULIN, LERI 2 N 7-segments SUN
o v o o o o A
/09, LAAY 3 N 7-segments EUWNEIH, AN 4 N 7-segments DUNE LATHINIUT AU
i 3ag 9fsauiiwaUszano azvnlfanaufAudn 7-segments LaASAT 1, 2, 3, 4
@ o 1 =3 d:d' 1 1 L2 a

DaNNIWIaNAY ugwéﬂmmmmummummm ANINNIT 50 Hz 1o A1 IWnzwsy
159031 50 Hz mazgﬁu’jﬂﬁuﬁ@agj@aam’m’] FINULTIR I T-segments LAaY

o o 1 1 1 1 = =l L] dll =t o
guAfagiuaT & x 1 = g5 TuW #oegm 174 i N 7-segments 4 @2) @

LN 7-segments

7SEGWRO—~ l l l
DO— L——]
o] M r=|1 — :13 |:|4
D2 — & | 0 a oo 00 oo
o — — — —
D=1 I ] D 0j{0 0||0D0f|o @
04— O [—=| —o ——o —o c—o
05— —d
D —=i —
D7 — ]
7SEGWR1 *
Do froemmed ]
D —
D2 e
el e ©
g — ©)
D5 —
D& —
o7 —=

D-FF 92 memory @1 DO — D7 13158 7SEGWRO uaz 7SEGWR1 1aauann 0
v 1 (positive edge) LUATIUINLIIAZ write A1 NATUAAILY 7-segment Ban tLNaUA
D-FF §2190 154 182 2 #2914 {D0 - D7} = 11011010 lun15 write a39¥i@ad (D-FF

G 1 1 QF { Qs 1 lé)
18719) 1318 8NN3 IHAAT 7-segments §72 bviu lagiwaal D3 — DO AHANT195
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7-segments no. | D3 | D2 | D1 | DO
1

s R R R
oo = O
o = OO
-0 O O

2
3
4

6.2 Keyboard

KEYWR —

DO—

D1 —

D-FF

|
T

c———23
A
W

BUFFER

T L

MInIaEaUINIALY keyboard §NNA Favnsragauiiazun’ SHAINUA7
wn I write {D3, D2, D1, D0} = 1110 (UA8uAT KEYWR 310 0 130% 1 1 01 el
a9 D-FF) dia 11U 1% e {D2, D1, DO} (1% KEYRD (Ju 0) $116 111 waneinlaisd
ﬁﬂ@luumﬁugﬂﬂ@ &1 {D2, D1, D0} = 110 %38 101 ¥30 011 UaAAIINLN 1 ¥3B 2
30 3 gnnasuau daldfnsrasauliasuynund lag wrie {D3, D2, D1, DO} =

1101, 1011, 0111 LWAATIAFDLLOIN 2, 3, 4 AHRGL
6.3 Microphone

12890138 11A7 (L8819) 910 microphone AD ABIWUAIRTYLMH analog 1T

digital IHH&AFNBINTIVN1UBDY A2D converter (ADC) 31N1@NATT hitp://161.200.93.31/
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“u37cap/lab/a2d.pdf, ADC 191378 clock datiuiifndavilon clock AU IC §a0H
27 ADCCLK %14 ADCCLK = 1 MHz, ADC azi3nutaediye1os analog 14 digital
i1 negative puise 10 1 @Jﬂﬁm ADCWR il avhe1uiasa ADC ATRAINY I
interupt (negative edge) N’l‘ﬁl"ﬂ’] ADCINT asnanLoe jumper ﬁ FPGA board % AD-

CINT +i4 input! (timing diagram bias9ulu datasheet a3 NIy board

NDINT inverter)

ADCWR 12 ug

- GND

ADCINT busy I5ys

- GND

? ? 50 us/div

. 5 volts/div
start finish

2 lH1E pulse nroszanm 12 us wionazduld ADC Fem AGadosld neg-

: = P N I o 2 @ A oa
ative edge 989 ADCINT 1Tl interupt N a1 aul#371 ADC ¥heruaSauds laifia
interupt 19107 ADCRD = 0 18 enable #1310 ADC 898171 data bus (DO - D7) @191 1¢f
aziilu unsigned 8-bit integer, MSB a7 D7 uaz LSB agii DO lapynd Adadasorda
gatuifiulilu RAM, fanudhumuddudlide VR2 aguu board Tddwiusu

AMHAIVDILE LI

6.4 Speaker

L4

faadioald digital-to-analog converter (DAC) L‘ﬁ‘lmﬂg aué’t:ycgwm digital il
analog 35 write Tagandlunu DAC fwilau ICs w9lude wrdagaluliun data
bus was¥nlH DACWR il positive odge, faudumuudnldds VR3 DEUU
board Mid It Suandsveadavaan g datasheet 189 DAC 71 http://161.200.93.31/

“u37cap/lab/d2a.pdf



Elegance and truth are inversely related.

(Becker’s Razor)

i+
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NNINTIAFRDUNIINNGIUD DY FPGA board ba2 devices board

Tun19%n lab Ak fdesinazsrendnondem Verilog gNa7 W board
Fo MIFAnadwEAn NI TIAERUWUINE FPGA board W&z devices board #1
WS IUIUNIN (TONWED) ATneaauf o 138U benchmark (Verilog) 1 8 69 [ ana
#8171 FPGA board W&y devices board 81 @ HadwSateftaald fuanait board g
Liide ddadaailugasiaaanins benchmark Honualialvanain

http://161.200.93.31/ “u37cap/lab/ (W& 1.bit — 8.bit)

othelafienu dhasfifefeowanailiiaaniidaies o1f 1w power supply 31e/lnls
W8, Oscillator 138 ICs ﬁ’agumﬁaﬂmmu, W9 jumper A9, NNTRBLE aNTEHIN
FPGA board YU devices board AT & b biiu, Na‘iﬁwm?{mmﬁ;gmﬁﬂﬂ, Svue
21UD9 FPGA A 989 Sian blwitlain board Wi an3 ol 1¥a1lwaa benchmark 81

maauuﬂ@%’\ﬂﬂﬁw lab
7.1 Benchmark 1: LEDs

¥t LEDs 91 DCO i1 DC) @661 1Wae LEDs fi DC2 Al DC3 §u/Ge aauiu

NN 9 1 U ENALN reset #aly 293TATVLATINU
7.2 Benchmark 2: EEPROM

WIDNA reset 2ATALIUAIUAT kb EEPROM G966 address 30 D9 address G
g naulundunT (assume 1doyalu EEPROM @@ 0x55 Oxaa ... 0x55 Oxaa) 1
@i’]ﬁémvl,@f‘laignﬁm 8 ina19ey DC2 3213134 01010101 (Un@azLT1 00000000) has

wqmmaﬁwm

[

EEPROM # 2'5 address WATHAIWAAIND 1 MHz 699wlit 1 Fuh Aau

EEPROM MWa1830LWa" lﬁiaé‘i’nﬂg’ 81 8 dnatvaes DC2 Tulu 01010101 Af e



28

’inaai‘ﬁwmgﬂ
7.3 Benchmark 3: RAM

AdY 9iUNITNeEDY EEPROM weiindasidausiasiuly RAM a9 nou

= 1 Qs 1 @ (- =y & 1 L u 2 1
NAZDIUNAUNINTIARDUIT ATIAUAINLIIL EI'l-LVL'iJ‘ﬂia\lN 1?‘11’1@ reset LLfﬂ?iaﬁﬂﬂg

e

18 dna1eane DC2 1xiflu 01010101 ﬁﬁad’m%ﬂwmgﬂ
7.4 Benchmark 4: DCO1

8 port DCO AU DC2 wazsa port DC1 AU DC3 L6 jumper b DCO, DC1 T34

input & DC2, DC3 11U output NA reset LNBLINATTING U deanhaugndag
Ch' £ al 1 3 L7 IA 1 a 2 X ‘\I at

LEDs 3u@aannadvtineatsduludroun (iifnagifiaazel) waznauuInd

A998
7.5 Benchmark 5: DC23

Adaiu DCOT WAL® jumper ¥ DCO, DC1 tTlu output k&= DC2, DC3 184 input
7.6 Benchmark 6: 7-segments

ABENHLT DHTEAI19 FPGA board iU devices board 1415 su¥ae (874un# 6 De-

vices board ﬂ'E]‘H,) Lfllaﬂ@ reset, 7-segments AZLFARGAT 12347
7.7 Benchmark 7: keyboard

$iana reset, 7-segments AZWAAIAANALYU keyboard
7.8 Benchmark 8: microphone/speaker

Al ! | = P s (= 1 . =
LH E]ﬂ@‘iJi:H reset, WHAH LIAT 4 IUINNIDLUNNLA EN‘lQJI@IN’]% microphone & 8NA%

pniufintu RAM iRebhauaundurudlne losdudygn g 4 Jund



For every complex problem,
there is a solution that is simple, neat, and wrong.

(H. L. Mencken)



=
NN §

Assignments and Term Project

8.1 Counter and dice (FUAN#H 1, 5 ZHIAISTY

(1) @35199993%713AM0 AN 8 MHz 114 1 Hz (2) &3197999F binary counter
PUIR 4 TNNULNas 1 199 WazLAAIHaDanN1f LEDs (0 k% LEDs ¢4, 1 1 LEDs
= o U I [ = [ ar + d' [}

A1) m%u@lwﬂu reset sUUNITLADET counter (3) §9799279NLAN LNE]ﬂ@]‘quN reset

321361 random 3297 1 — 6 88NN17 LEDs
8.2 EEPROM and RAM (FUa%7 2, 5 Azu)

(1) #%19293 578 ag’lu EEPROM address 0000 — 000F §1@ 147 1WW1 check-
sum WA 8 TN wazuaASHasWEaany LEDs (0 1% LEDs &, 1 1% LEDs o)
(2) a¥1979a57 ﬂﬂ@h‘ﬁagﬂu EEPROM address 0000 - 000F 10015134 memory 71 ad-
dress W8 LAZUENIA I RAM 880317 LEDs n 9393 RPIHEIFUAN ad-
dress 0000 — 000F (hdadaalnld RAM w312d09ldlu assignment sia luwazlu erm

project)
8.3 7-segments (§UMAT 3, 5 ATHUW)

IHuansavUIsindIidn (1 4371804321) 91 7-segments Naz 4 digit W& ro-
tate left LTS 1 digit Y1 1 3W9 61n0 reset IHNSLRWTHA digit win (mouiu

11 T-seements NEWIUA b lHAZULUL)
8.4 Keyboard (FLUAN% 4, 10 AZUUW)

y d4 o4 N S u
I WWATIN LN E]ﬂ(ﬂ‘l_‘!?rl reset 1m‘534mmu@0u initialize stack, tH 8@ keyboard
© — 9 uaz * Waranifuainalily sack iana # a2 pop va9ly stack,

7-segments @3UINGA ALUEAIAT (op-of-stack £ stack JaanlFuans E vy 7-
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segments (* 1%21@ 7-segments 1THus A, Uaz Su8AUI T-segments nzwIuaz sl

Tdaz i)

8.5 Microphone and speaker (ﬁﬁﬂ’]ﬁﬁ 5-6, 15 AIZEL1IA)

s =

L7 d‘ cd' [ . (=3

8319793990 1HaNA reset azwilavdy s ety digial waziAullu RAM
3 . . . i & .. 1 =2 =i A

NG sampling rate = 8 kHz (LWUQISWYIM analog L1U digital NG g5 AW N
= . = (7] QL 1 = aQr ] = U 4=il

a1 RAM T19 address §07he Tmwd ssndumedilne (4 pudiayaluil DAC yn g
] a =i - 1 FL:v 1 ¥ VL al @ ﬁ'Lu.NLq) = s 4 =, =f

i i waauauldiaudgnluiTos g @asl#ldidnenandununilowds Fov

wadagliimiatiniudy HaflFeesunam
8.6 Midterm Exam (810197 7, 20 AZW414)

WA9AN assignment gAY1e HRAGDINAL midierm AULE 7 (Vlsiaamﬁuﬂ@:u)

Torantszano 1 9. Yagauay lannunn (Wsesnos FSM 713 ki 4 states)

%3

8.7 Term project (FUAWH 8 D9FUARIATNE, 40 AZUU)

doyaldnewag (sampling rate 8 kHz) Qﬂﬁué’@%aﬂmmmﬁﬁﬁ’aagh EEP-
ROM 4 62 (4 LW&Y) lﬁaanme\msaamﬁ’mm:ﬂmﬂﬁmda vanfaiwasgn |
wadlél 10 azuun danatinfildnansdauasaanadoya ldanlnaaain

http://161.200.93.31/7u37cap/lab/project.pdf
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