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Abstract

The signal generator is an essential part of the work of digital
equipment operation, without a good source, and ultimately will cause the
system to work properly, not to talk about the achievement of other features.
This thesis studied the software and hardware design of the FPGA-based
Signal Generator. First introduced the overall design of the design task, and
knowledge involved in the program, use basic software and hardware
knowledge. On this basis, the hardware circuit design, using DDS (Direct
Digital Frequency Synthesizer) program, using Altera's low-cost cyclone 11
FPGA series EP2C5QCS core chip to build a peripheral 0832DA conversion
circuit, and IMHZ low pass filter circuit. Re-introduce the system software
design process, given FPGA design ideas from the bottom up, as well as the
design principles and ideas of the bottom module, and finally introduced a
software application knowledge. The last paragraph of the conclusions of
the paper, simulation debugging process. Design task frequency is
adjustable from 100HZ to IMHZ function of the adjustable range from 0.1V

to 5V. System design and design process has a reference and learning value.
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SERE, B0 AP AR BONRE i AT A BB EAE S, AT LSR5 5
AT 2% 0A% . B FPGA 1 DDS SEIUE 5S4, BEvCiR 171640
THESEHA R A, R BRI, LESE LI, HAwR
THETHARE . (H%T DDS 1A ROM ZHECK, BATEH B
WA FER BT AR ROM 2SS H, 456 FKIER ) Cyclone 11
1) EP2C5Q208C8N e A2 i 26 A~ M4KRAM f7fiffbitk, nf
PAFTIE 1.1Mbits A6 B0, NiZ AT DL R A S0 75 2

I | AR ey > D/A (IS
- e A5 e ek
- ]
L P )
K 2.2 DDS 5 FPGA &k E
222 R

KRG SR G T R BT RN B IEE IR & oAk
7 Bl T B BT, AR ) B A] AR BRI = A,
203 YEP AR T LS B 1R 52 3 . HAL 2 TAR MR T 2 AR iy, BT
LLIE RUAR v (AR 7 4 B2 Ao Y (R g e B SR Al T A8, SEHUR
e, AR B AT BE AR =
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223 FR=

KH VHDL 5 REWIE, A5 FEOCFR] FPGA SRSCHl. VHDL
B B PR AT = SRR A E B A R 9 1 H B I RN A
REJT, BEMZANEIRNHT R G0HAT BABFIRER, AT R KPR 1 R
WATES, $m 7RI RCR T S L R R IR 2 . TR 2
FIH FPGA HA WA ] H A Sh 16 R 40 E A (KR, 73 a1k
(R T feA] VG — sl g kA2 0, SRR & 1 T R
RIE MA@, 1 H KRG R T RGN R .

2.3 HRWE

M EIR=AN RN, RS R %:

FREERTES S RBEAR (DDS), ¥ =ik I i 5 746 7
FPGA B & [¥) ROM w1, @i FPGA B34 7 OB Bdis 5 AL 4
25 DACO0832 A et o IX PP VAR R LB 1AL U1 1 0 ]
HE5HERMEIT R EEES.

W P 3 R o A2 B v o B BT PR 7 7% H— 2l il A 1
PR BAR AT 9 — LU 4 e 25 DACO0832, IX AL v LASEHLIE
BRI o B8 P 7 kRl A AL % 1  DAC0832 275 H K HIME
KT R . B — B AR TR IR BRIERR e 2 RER
FPGA WIBHYR, &AL E I FTFES. 1 HBALZR AT DAC0832 )
SR ITERE S, (R ERMEES] 0.1V KPP E. T30
FEIE H T ERR 23 A I BAS 5 o AT P g R S A, I SO N AR SR
BLAEMfRIA -

WA A R P A sz B, i S80S KB R E,
i HAR T R R S, RESRHES IR — MR 5%, B
A AR BE YR 5 R, WS B R s A S IHES kA&
AIRE R R DI RE SR O R, R U AR AR B s v, 78 e 2% FE 31 S fR
N, Ji— FPGA I THENE, ST —E8HTE.

FHBTE: BB AE ST SDRAM H1, SDRAM [FAF-fE %
wA, HoJHESMH, v DURLF R A7 A% A8 B
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Lia LA B3 R IT e e i, PRI A RER AR Y e 05 St AT et
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3 BB

3.1 BWHFRHEREMR

BV FI BT SE ) FPGA #ZCo P R AR, I ELIE o THI A0 i 44 722
DA MBS 58D S, SCILRZTIRE, AE/ElE RIFIIMAEE A IER TAE.
{E2 SRR AR AR H R I, 5 RE TPy R 1 S e . Dl T ek
TFHAET MM ARG IEH TAE, KROTIIREN) FPGA 5| iz, 78
FPGA 231 [ o I st 00 A 3% — 0.0 1uF [ERBHLZE, 76 AT (K5 51 i
HEE 100 WRARZC A H B SS TG 5 52, W Db AR RLLE B N i 1L
B il N .

3.2 DA HiB%

AV K H DAC0832 15 N N DA WL, 3% F BliE 7 (4%
HR L F k5T CS, EEFREE S WRALHITEHIES XFER, AT
FEREE S ILE EfedEih), DS R KR SOERE, B rE-kmT:

~cy CONTROL BUS
is

Vout

(LR =1 - N Ty

. 8080 BUS *Vhee

3.1DAC0832 H & iERK

16



BT FPGA 15 5 kA AR iR S

DACO0832 a4

DACO0832 /& 8 7 #1 If] D/A F 4B pliots o 5 1Ak 2R 45 58 42 3
Ko XA DA ST DA AR ACEE . e R A 5 A A
RIS H ARG ER 2. D/A HHisd 8 M \Biff
. 87 DAC Zif7 %% 8 17 D/A 54 v g 7 5 o 1) B % g e
F B A

SRR 8 L

L RS 8 B TR] Tuss

AIFRZE M XUR R B TN 5

NEEWHERE AL,

B AL (+5V~+15V);

KIh#E, 20mW.
DAC0832 £5#4:

DO~D7: 8 fidEsm AL, TTL B, A %A N KT 90ns(75 N
BT 2% IO 2 H )

ILE: FIR8i7 nir&hilE AL, mHEFA G

CS: FiEfE5HAL GEBEHEMAALR), ([KHFER

WRI1: HiRSirasSik@mANg, ket (k9N KT 500ns) A
. B ILE. CS. WRI1 @A A4 LE1, X4 LEI AEHFR, 3
PRI 2IR S N BIE ZA0 He, LE1 A 0Bk AR B N B 877

XFER: BUEALHIEHNE SN, KEFER, Akl (kTR
KT 500ns) AR

WR2: DAC ZFfrasiidfm N g, ket (k5 R KT 500ns) A 2K
H WR2. XFER (K854 4774 LE2, 4 LE2 M HSFER, DAC 247
P B 2R AR R N T AZ 4L, LE2 6 B AS ISP B B AR 25 1 N 2
FI\ DAC Zi {748 H I U6 D/A e

IOUT1: Hytétug 1, HAEFE DAC ZFA7 23 N B LA 1L

IOUT2: Hiyjifntug 2, HAHS IOUTI H 2 FN— 54

Rfb: IRESHINLZ, 202 Rfb b o3z B BELAE v 3 4L i 2 A
K 5

Vee: HLJEHI NG, Vee FITGHEIN+5V~+15V;

VREF: B4 AN, VREF [EHEAN-10V~+10V;

AGND: 55

DGND: #7551
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3.3 SR FR

DA i H S 2% L T e B A VR JE A S5 0 URDE D A8 o 1 TR
AN T 2% T A H—

1. AIRIENSS: G IIEN S (APF) /& —F0 T sh 2 0] i
P AMETCTHHGHI AL B A5 B, E RN /NI 2R AR AR AL P 1
PR ARAL B T T AT AMES, Z FRARR NG IR, 5145 J S A% B o5 e qit
R CFH DARMEZ 2 s IO, HR A 5ok LC I3 3 SR S
BN AT AME TR S (R A Re e #ME) , ST BhAS R
EEAME, T H AT DLRE AN RN G D s = AH LR R I R D) D ZR B L 2
APF R JEMEEIARFE S ; APF A 3BV SR BRI A, AT-& 2,
HIA IR D Ay T E RV E I, RECH RIS A T ERIRE R
WSS ) G IRV AR R R IR 2% LU, VR ROR I, B
A DA A 8 B 22 R K i IRV, A2 5| B IR, AE2 M AR X = !

DICURIENG S ToURVENE 28, WK LC JEpEES, SR mE. BAE
AR FE A 2H A BT R B SE DR B, PTERR R — IR e O, e
5y TR W TCURIE I 2R A5 A rUR S AR R B, 0 BB (3.
5. 7) MIRAKBABISS s B UEIESE AN DU ISR AR . =@ IR AR A
J& T TCURIE B 25 o

ROAAR BT HR BRI EE SV AT, (H2 B g &b s 5
(IZEU, DRI AR T T R A TR 8

Wit D/A ¥uHia, EER . Mg, 55 PE A
BAHHEEE . M2 /NT IMHZ, SE IMHZ S50 P % e R
SPIH, SCELRAT R 1 R AN v A R SRR IS T OPA227, H TI
PRI IE I 28 B FilterPro Wit HAESR N IMHZ, N T £RIEE
5 T4 R S BELAT A e X L ) 4 B B R T Y U %

JEVE B E R R 1A
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R2 R2
I M ) M
e (1 i (1
—— ——
Rl i I | R 10pF
W y
{ﬂl 350 —jﬂ; 50 —
+
LY Onmp LY Ophmp
(] B4 ()Lt

b

it
I
.

K 3.2 TR as LS

OPA27 & —Fh v K M 5 S A LIS T8, i 56 AT ik 3] SMHZ, A& 58
AJ DA & A IR BT BRI

JEIE AR AR T A -

D: gl
; / el Gan ()
n _50_5 /" Adual Phase (deg) | 100
T3
-0 I
T3
U
3 AN
T |..|ﬁ|‘|‘| T 1 |||I||_|| T I||||||T| T ||I|I|||| T I||||||T| T ||I|I||| T .|.|.m| T ||I|||||
1el 1el 1e3 14 185 166 1¢7 163
Frequency (Hz)

P 3.3 IR MR AR E
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3.4 TR EERSE

ABHE ] FPGA /N RGUHRS A% AR (1) DA FL i 55
FEL I 2 .

FPGA E%/J\%éﬁ}iﬁﬁ@ﬁu?:

:

S
& ne : ES - &
o ﬂ:_ﬂ- S G = 5o}
1q 28, L5 e
7] . 2z
e 4
kg

¥

[l s
Tk
E§
i

13

J.::J-caj-qj-c_ L J_ﬂL..L_- T
TTTTTTTTTTTTT

K| 3.4 FPGA /D R G MR

inESR

g
[
[
Bh
4
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4 Bt

4.1 PIEFERR

AV verilog 1 5 MR ¥E niquste KFEEH, XK ROM #E4TH
i, R FEAEIESZS . = AR . LR A4S F 0 A 5 10 R

4.1.1 IE3Z

LT AR

TETZP RS RPN AP IR, BRI IE 5% 0% MR R R ARE A7 R 1 5% I 7 (1)
G o MR AR SRR 2K — N A A E 52 gk AT 256 54y, 1l 3 A,
¥ 256 A RAE TR, EE y=127.5+127.5%sin(n*pi/128),
¥ 256 rEAMEAFNAFAERS o« IESZBETE I 7= A R I8 6 3 R R A7 il s
I 256 SCRAEEIET DACO0832 #HTidJEfH, 18 2IMEEIELLT 256
SR FRE I IE 5% 3

fit)y A 1) 4
" > - A
F —> > ¢
0.5T
0 = L
T
T
Kl 4.1 IE5ZPECRFE Kl 4.2 T7dRAEE

2 IESZPEHE IR

1. JEid MATLAB 3REUIESZ(E 5 50
MATLAB &7 F:
x=0:255
y=127.5+127.5%sin(x*pi/128)
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y=round(y)

plot(x,y)

BRI -
8 Quartus II - Cif/Users/tommy/Desktop/ZilliF i+ /quartus/Graduate_design - G
File Edit Wiew Project Tools Window

Addr +0 +1 +2 +3 +4 +5 +6 +7

0 131 134 137 140 143 146 149
g 152 155 158 162 165 167 170 173
16 176 179 182 185 188 190 193 196
24 198 201 203 206 208 211 213 125
32 218 220 | 222 224 226 228 230 | 232
40 234 235 237 238 240 | 241 243 244
48 0245 |246 248 248 250|250 | 251 252
56 253 253 254 254 254 255 255 255
64 255 255 255 255 254 254 254 253
72 253 252 251 250 |250 |248 248 248
80 245 244 243 241 240 | 238 237 235
88 234 232 230 | 228 226 224 222 220
96 218 215 213 211 208 206 203 201
104 198 196 193 190 188 185 182 179

112 176 173 170 167 165 162 168 155
120 0152 | 149 146 143 140 137 134 131
128 128 124 121 118 115 112 109 106
136 104 100 a7 83 a0 88 85 82
144 79 76 73 70 &7 65 g2 59
162 &7 b4 52 48 47 44 42 40
160 37 35 33 31 28 27 25 23
168 21 20 18 15 14 12 11 11

176 10 9 &7 6 5 5 4 3
184 2 1 1 1 1 0 0 0]
192 a a ] ] 1 1 1 2
200 2 3 4 5 ] 5] 7 9

208 10 11 12 14 15 17 18 20
216 21 23 25 27 28 31 33 35
224 37 40 42 44 47 48 52 54
232 a7 89 62 65 &7 70 73 76
240 79 82 85 88 80 83 a7 100
248 103 106 109 112 115 118 121 124

4.3 IE5%5% ROM %
2. sEf ROM @I'FFR:
¥ UL EEAERAF R Quartus HAF it 88 H FH G X, BLATH
Quartuse [ ZAEELEH 1] 5 MegaWizard Pule IN i (5 ¥ 1) JL BB AE
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JE il — > ROM RARAF IE T2 B E A
MegaWizard Pule IN JE il JLII 40 F

MegaWizard Plug-In Manager [page 2a] Ly (|
Wwhich megafunction would pou like to custarmize? Which device family will you be Cyclone Il -
ing?
Select a megafunction from the list below usng
-8 Communications ~ “Which type of output file do pou want to create?
& DSP (* AHDL
- Gates C WHDL
G- 140 & Vo
- Interfaces * Werlog HOL

ﬁ JTAG-accessible Estenzions ]
E 7 Browse. ..
B Memory Compiler What name do pou want for the output fils?

|C: W zersitommyiD esktopsEE] % wquartust

-[A] FFo

] RaM initializer

I Return to this page for another create operation
A Rk 1-PORT

-] Rak: 2-PORT = Mote: To compile a project successfully in the Quartus || software,
P HAM X F'DHT your design files must be in the project directary, in the global user
YIEE libraries specified in the Option: dialog box [Tools menw). or a user
. library specified in the User Libraries page of the Settingz dialog
HDM 2 PDHT bowx [Bszignments men).
= Shift reqister [RAM-bazed) _ ) )
M- ﬁ Storage “'our current user library directaries are:

EI@ IP MegaStore

@ Embedded Processors
% Interfaces and Peripheralz
m-E3 DSP

B3 Communications

Cancel | < Back | et > | |

K 4.4 £ ROM 7~ &
ROM ZE oo e 7 WA 1o

4.1.2 ERW

1 it

FETE ) SR 2 IR SZ P R A TR B, b TR T2 A FL~ T EL TR 1Y)
LA, R T RAEAE W A R G A FERBUERAT 1, AT
R B R AR AR A3 ) 5 IR 52 0% — B, FRATTR A 5 I 5% 3 A [F] A0 iR
B, RH 256 AN RAE AR HORSCHL, R E RS ) 256 &1
RAFEIEE DACO0832 HHATIE F i, 15 BIMRAE IE LE T SURFHE AT
Wo KAEEIWE 4 B,

Hp Bt A 52— 8 X EAAETIE T .
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413 =AW

1 i

HT = MABOe & Em, s m Rkl DU=4, R HKHEE DA £
ZENO,, i EIESH R 255, TATFFE BB 256 A 5SURFERE (128
ROAETFHE R AN 128 SUNTRERTED, IBARIE e~ 255/128~=2,
A SR ES S E R BRI 2 5iaT AR 2], — AN AT DR R ) 5
IR SRR T SE B, Wil 5 s = M R A

A A

T

<G

12-1:)A5ﬁi&
Kl 4.5 =fBcRFEE
4.2 PRIEHIBLR

AR B SR AR EAE 100HZ-1MHZ, #i~ 100HZ. 748
Wit A FER) FPGA E R 58 . AR¥E L X DDS B )3 #r & Bk
F 25 ARIARAL BIngs, - HAR I RS #F N SOMHZ, A 4
B 0T S0 00 245 94 AT Afdds = SOMHZ /2%° ~1.4901HZ, A RESRIAZHE Ny

100HZ it v, 434755018 1.4901%67=99.837HZ~100Hz, W EX}4M
FAE )7 K=67 & NAHAL ZIN#%HEAT 2005 5080t vl LS L 100HZ 2y
A R IRER T o AAB R R B R T PR A R ) T i BN A ik &
Xof B INAR R F] LA S I AT AR S ], I H K=67 tH /2 & K<2"' RFF 2K .
BB IR verilog 27 U0 -

module Fword(clk,keyl,key2,Fword);

input key1,key2;

input clk;

output [24:0] Fword;
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reg [24:0] Fword;

always@(posedge clk) -— ck  Fword24. 0} —
begin DI — key :
if(tkey1) SRR i
Fword=Fword+25'd67; R AN B
else if('key2)
Fword=Fword-25'd67;

End 4.6 SN PEHIBH BT S

endmodule

4.3 FHAL B It

FAAL B — > B g Sk e A el pk, AL BN Sk
N BT A ) 7 UM I A bk 7= AR 28 B0 gh B 8 A FR B i
£ ROM [k 25 1) AH S A £

FER P HLEE TR oA T IR M AR R B . K& S5 2 — M )
Wtk RINEER UK &S F R, AR s, st — Mgk
IRKBIINE, PRme N MBS, 768 N ASRHERE B R, 2R
JEHTH AR, N R IRKL IS RARKLLSEH LG, BT mkes
WFEKARTL T, X T FPGA Kk, Iikas 7K, THem TIEMmE
ST AN IR, RUKLEMMEH, HAGETCRR G & H
P TARESE, XA, HKEEE 2 — P R U T AR T B 1
Wbk, e TAEE B fAR M & B T B R Ak . TR/KZR 4544 B
AEEEN RIS EWE RS Z, HT RIAE AN 5
B, R KB AR R TR AR & . B KR 3w, FEk
FRREERH R RIG I, 4 R I B R AR R IR B — & BRI, FiKZ
B K (e c5cdt, A B AR Bt T 25 4 ST 2R BTy SR I 14 B T AR
[RIIHE, K e M A PR A SR m H g ARSI ER 1 X T AR
B AR UL, SR 2 DGRt PERE 3 T bh s R Bl i 1 B3 A e
B3| —AN L E FIE

N HR T RUK B AR N 5 T4 45 57— i A AL 20
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B, 40 ALARAL RINES P RK R B, AR 5 AT, 4
Gehmid, AT — LI 10 REAR N, ST 3 LA AR SEEL 10 A%k
B — AN AN, BEAN Y248 R FE 10 A7 IiE#S g , Verilog HDL
VEFEFF DA 2

FEAL SR ISR L B A5 2 T

oo o] i adress ;:ﬁ:f
{5 o b

: : — ck adress[7.(0]  [r——————

e 1330.0]  SUT[20.0] bt 5730, R
_._._ dk ;:ﬁ:f
: : ' inst e

inst

K47 FHA ZInds BHEERT 5
4.3 BFRIEAELR

POV HALTH —> 4 J0IE B R B R IE R, T, =
FAPEIIILFE
T I P A S EB ARG T ISR XS =R T 1
MPRRGIF AN 00 I, i IE5L
PRSI 01 B, Hrh IE 5 .
ERIGTF RN 10 I, far s = M5z
POV FERPAE 40 R
module mux4t1(clk,sel,datal,data2,data3,outdata);
input clk;

A
e

input [1:0]sel;
input [7:0] datal,data2,data3;
output [7:0] outdata;
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reg [7:0] outdata;
always@)/(posedge clk)

begin o oo

case (sel) - ck outdata[7..0] — o
- — g1 0] :

2'b00 : outdata=datal; _ datal[7.0}

2'b01 : outdata=data2; = data?[7..0]

2'b10 : outdata=data3; Lo T datadlr. 0]

default -outdata=8'd0; e

endcase

end 4.8 P IEFAH H B A

endmodule

4.4 BB AR

BERA BRI 28T DDS J7%, FTLUIRIER IR 27 i 5
Jie B TFARRBEEA I DAC0832 /&2 8 fr st Has, HZ
FEHIEEN 5V, A K5 PR A Av=5V/255=19.6mv, 7] I
19.6*5=98mv=0.1V, LB AL LR 0.1v 71, HEXHEIEEHE ROM
HIBEREAT X LA 5 9Bt A4 B R] o Bl n gt 5V LR R 0.1V, R
FXF 5V ) ROM #5255 9 5 BIw], B (255-5) *19.6=4.9V. BFILA
I S A P A R A IR X R s R S T
I R ARy«

module Amcontrol(clk,keyl,key2,Romdata, Amplitude);

input clk;

input key1,key?2;

input [7:0]Romdata;

output [7:0] Amplitude;

reg [7:0] Romdata temp1;

reg [7:0] X1;
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reg [7:0] X2; Tt S

always@(posedge clk) = ; :kt S TS
begin - 2 E:L

if (Romdata>=255) - [ ==t Romdata[7..0]

X1=8'd0; S

else if(tkeyl) i
X1=X1+8'dl; 4.9 e JEE 47 il AL B Rl B A
end

always@)/(posedge clk)

begin

if (Romdata<=0)

X2=8'd0;

else if('key2)

X2=X2+8'd1;

end

always@(*)

begin

if('key1||'key?2)
Romdata_templ=Romdata+8'd5*(X1-X2);
end

assign Amplitude=Romdata_templ;

endmodule
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AR A ) S 20 R A B R

IR

PR
{ES2R

v
A

4.10 SR 4 ) B A
M4 L SCH$E R DDS (IR EE AT DUANIE, B R Sul AR 1)
RN T A N () e AR AR o) 7 B R /M AT LS o A3 8 428 | A e
ik PR A H2 R S O IR A ) A P o A B e s e R, X AR
5 1) AT [ e A A ek, AT R 5 DDS i AT /0N ) ] 2 o Y
BRI FEWE 4.10 Frs.
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I EFEE AR E T

B 1%
3% A

Y

A 4

BEAT BT 1R H

T BOE i %
FEFP

A 4

i el

Bl 4.11 POV IR B E E

PR b S rp R 2 B e s ) SRR T DRI, A R G R R
KN AR N () 25028 IR T ROM HR s HH AR B S 25 (A 1 KN, X T
8 NI DACO832 S5 Ik dz g iy ol i b I BB EAT LA 5 28 i I 4 i
fERTSZILLL 0.1V 2Bt By T, M R 4 A B a9 4 S R S5
WP AR T o ARG 2 b b SR, S AT g ) A T ] S (A5 Nk
MM 15 DDS i (118 2 % {5 H %\ DAC #4784k . BRI FE K
4.11 flizs o
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AR
LH:/J\LVJJF“’ﬁH B BBt @ e R s s, R aR R
B, WRAGE ROM, BEiESESs, REEHISS LA, FHA KM

IS PR LA, B P AT SE B 0 (V0

K412 THZEER
FPGA Bt Bt iRk & .

Flow Summary
Flow Status Successful — Wed May 02 15:35:50 2012
Quartus IT Version 9.0 Build 132 02/25/2009 5T Full Version
Revision Hame Graduate_desizn
Top-level Entity Hame Graduate_desizn
Family Cyclone IT
Device EFZCS02060E
Timing Models Final
Met timing requirements Tes
Total logie elements TE 4,608 (2 %)
Total combinational functions T8 f 4,608 [ 2 % )
Dedicated logic regizters B8 f 4,808 (1 %)
Total registers B8
Total pins 15 / 142 (11 %)
Total wirtual pins o
Total memory bits 5,144 / 119,808 [ 5 % )
Embedded Multiplier 9-bit elements O / 26 (0 % )
Total PLLs 0/2 (0%

K 4.13 FPGA %I HFER
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58 W)
5.1 Bt AT R AL A &
7N Hitachi V-1060, Jif#, FPGA JF&#R, PCHL& —H.
5.2 WRTTIE

MR 7 BRI R = K4y AR
BAZEE R, & H FPGA/CPLD LB fafati i, &Mz~
Wl 5 BT A .

5.2.1 AR

(DFEME R R R B, B A, Al UK BN 5 5 07 1 45
FARBAEN, EHHE A p M. HiE DA e ik
H o

(2) R HEEPITIERE, BRI T STt aiRLsk
R, WA, A BRI S 2 A EEA B, it
SR o SEEGIEW], X RS X BRI LS B B <R K
R R B T ARGF I RCR

(3) IBEHCREIIEFE T fy R B T E, R HORAR 1
AT BOR . FTLL, RV BIEI H BOR 25 b g ) FLBR N, IR T

AL
5.2.2 AR

ARG DIREH K, i8] VHDL & 5 k% 5 , Je £ MAX+PLUS
11 X Fr g PSS He — — 3R AT 05 3, HERR 1 1A RS R4 5 AN 1T 8 4 L 4
MIAR R, SO E MR % i i, FE# 83 FPGA &, H
FPGA SZIS AR T IR REUHE B ) b pg il i, B S sk
WRUFR— M, A5 SRR — N BN R
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5.2.3 ZEERR

FPGA R GHIVHAENT veit & AR, R A LR & 0F Bl
THX FPGA #EATIET, 1847 H K FPGA J2& H 3 PN B AR AsE 2 &5 R s i 15
HAE, M= AE B0 . I, dRAE IR ARE SO T, &
Gt AR5 A O P AR AR K

5.3 ARG R

5.3.1 BT RS R Ko

1AL s e 31
(D i ERHTEEE 11 Frs:

I ZU‘QM 4|10‘:|= E-U‘Qns BU.Qns IUU“Un: 120“0:5 HU“Uns IEU.IU % 18&‘0:;: ZUU.IU % ZZU‘IEIM 240‘9
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MiE1 ROM &R TiEFF

ROM “E 7o he 7 -
module sinrom (address, clock,q);
input [7:0] address;
input clock;
output [7:0] q;
wire [7:0] sub_wire0;
wire [7:0] q = sub_wire0[7:0];
altsyncramaltsyncram_component (
.clockO (clock),
.address_a (address),
.q_a (sub_wire0),
.aclr0 (1'b0),
.aclrl (1'b0),
.address_b (1'bl),
.addressstall a (1'b0),
.addressstall b (1'b0),
.byteena a (1'bl),
.byteena b (1'bl),
.clockl (1'b1),
.clocken0 (1'bl),
.clockenl (1'bl),
.clocken2 (1'bl),
.clocken3 (1'bl),
.data_a ({8{1'b1}}),
.data_b (1'bl),

.eccstatus (),
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-q._b (),
rden_a (1'bl),
.rden_b (1'bl),
.wren_a (1'b0),
wren_b (1'b0));
defparam
altsyncram_component.clock enable input a = "BYPASS",
altsyncram_component.clock enable output a = "BYPASS",
altsyncram_component.init_file = "sinrom.mif",
altsyncram_component.intended device family = "Cyclone II",
altsyncram_component.lpm_hint
"ENABLE RUNTIME MOD=NO",
altsyncram_component.lpm_type = "altsyncram",
altsyncram_component.numwords_a = 256,
altsyncram_component.operation_mode = "ROM",
altsyncram_component.outdata aclr a="NONE",
altsyncram_component.outdata reg a = "CLOCKO",
altsyncram_component.widthad a = 8§,
altsyncram_component.width a = 8§,
altsyncram_component.width _byteena a =1;

endmodule

43



HF FPGA HIE 5 RAES KL X

BitF 2 40 LFEKERINERIER

module adder(sum,ina,clk);

output [39:0]sum;

input[39:0] ina;

input clk;

reg[39:0] tempa,inb,sum,;

reg[40:0] tempc;

reg firstco,secondco,thirdco;

reg[9:0] firsts,thirda,thirdb;

reg[29:0] firsta,firstb, thirds;

reg[19:0] seconds, seconda,secondb;
always@)/(posedge clk)

begin

tempa=ina;

end

always@)/(posedge clk)

begin

{firstco,firsts }=tempa[9:0]+inb[9:0];
firsta=tempa[39:10];firstb=inb[39:10];
end

always@)(posedge clk)

begin
{secondco,seconds}={firsta[9:0]+firstb[9:0]+firstco,firsts };
seconda=firsta[29:10];secondb=firstb[29:10];
end

always@)/(posedge clk)
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begin
{thirdco,thirds}={seconda[9:0]+secondb[9:0]+secondco,seconds}
thirda=seconda[19:10];thirdb=secondb[19:10];

end

always@)/(posedge clk)

begin

tempc={thirda[9:0]+thirdb[9:0]+thirdco,thirds};
sum=tempc[39:0]; inb=tempc[39:0];

end

endmodule
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