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Abstract

Multi function signal generator has become the most widely used in modern
testing field of general instrument, and has represented one of the development
direction of the source. Direct digital frequency synthesis (DDS) is a totaly digita
frequency synthesis technology, which been put forward in the early 1970s. Using
a look—up table method to synthetic waveform, it can satisfy any requirement of
waveform produce. Due to the fieldprogrammable gatesarray (FPGA) with
high integrityhigh speed, and largestorageproperties;tcan realizahe DDS
technology effectivelyincreasesignal generator s performance and reduce
production costs.

Firstly, this article introduced the function signal generator of the research
background and DDS theory. Then, it described how to design a DDS module by
VHDL, and 1introduced various signal occurs theory, method and the
implementation process, VHDL code and simulation results.

This paper alsointroducesthe functionof DE2 multimedia development
platform, and completed most of the functions of multi—function signal generator
on DEZ2 platformfinallylncludingthe occurrenceof multiplesignaland the
man—-machine interfacewhich composed by LCD display and key input.
Digital-to—analogonverters is DAC902, which produced by company
BURR—-BROWN.

This signalgeneratorcan output eightdifferenkinds of signalsand the
frequency of the output signal, phase and modulation frequency signal also can
be modifyed. Keywords: VHDL D/A Interface
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New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5] —

What iz the working directom for thiz project?

c:halberah 3l guartuis e \

YWhat iz the name of thiz project’?

keshe . \

“What 1z the name of the top-level design entity for thiz project? Thiz name iz case sensitive and must exactly match the
entity name in the dezign file.

keshe . \

I ze Exizting Project Settlings ..

= Back MNext = Finish Bl

Al 3 Al TR A
TEE 2 Bz i iy NEXT $2 41 B0 T AE Wi B 3 Pz B2 s next $Z4H9R
JEAE LA S B IR 4 PR SR s File—new 4248, 164 VHDL
B, WK 5 FiR. BIEEAN VHDL i8S gt K 7 Fiox.
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Mew Project Wizard: Add Files [page 2 of 5]

Select the dezign filez you want to include in the project. Click Add All to add all dezign fles ik the project directonye ko
the project. Mote: you can always add design files to the project later.

File nams: Add

File name |T],I1:-e |Li]:-. .. |Desigl entr. .. |]'|IIL rersion Audd Al

Remaowe

Froperties

Up

Loy

Specify the path names of any non-default libraries. User Libraries

= Back | Next = | Finish Bl

4 @ TR 2 R S I
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Mew Project Wizard: Family & Device Settings [page 2 of 5]

Selact the family and device vou want to target for compilation.

Device famile

Farnily: |Eyn:|n:me I - |

Al |

T arget device
" Auto device =elected by the Fitter

f« Specific device selected in ‘Asvailable devices' list

Hvailable devices:

Show in Wyalable dewvice' izt

Fackage: |ﬁﬁ.'-' W |
Fin count; |E|:|E| j
Speed grade: |-&'-|'-|.'r' j

W Show advanced devices

M ame | Core v, | LE= | Uzer |/ | kemor. . | Embed. .. | FLL | Gilobal ... |
EFPZCEO202CT 1.2 4808 142 113802 ZE 2 =]
EFZCAROZO8CE 1.2 4E0O8 142 1138082 Z2E 2 5]
EFPZCSAZ20818 1.24 4608 142 113808 26 2 o
EF2Ca0208CY 1.2 0256 138 165888 36 2 o
EFZCEQ 20302 1.2 225k 138 1E5882 3k 2 g
EFZCELZ0Z1E 1.2 2256 1328 185882 a3k 2 (=]
= Back | Maxt = Finish BEliE
&5t i g
Pl = wmur
SOFC Buildesr = yabaem -
I_l DI:EIQI_I Fil==
e dHDO L File
Elochk Diagram~ = cheasmatic Fil=
EDIF File
- State kAasachinse File
- S pstermSarilog HOL Fils
Tl Scenpt File
o erilog HE L Fil=
i He-wHD L File
I%I Mernn:hr_-..- Fil==
: - He=adecimal [Iatel-F aormat] File
- kAemory Initialization Fils
|;| "Janﬁt::atu:-n.—"lzl =hbuggirneg File=
: S In-Seztem Sowwrces and Probes File
- Logic Aomalizer lnkberfFace File
SigrnalT ap |l Logic Auasnalezaer File
Wector W avwaehorm File
El I:Il:her Fil==
e dAHDOL Inchuade Fil=
Elock Symbeal File:
- Charm Dezcriphion File
- Sunopsys Oaecsigrn Constraints Fils
T ==k File= ot
OE. | Z ar =]

K 6 G148 VHDL File XfifHE
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3. 1w E T

MR, T, g R 8

. Y4 - M1 biming Tequiresents Tex
o pilution - Analysis & Synth. Tatal lagic alararis 1,000 5256 24 % )
Task ¥ . Fitter Tatsl coabirabisnal funckions 1,776 f 5,25 [ 22 % )
v B -' R E 51 o | s rmrnbler Dedicuted logie regixlesrs ME S BT9E [1]1%)
;. B hnel; & Timing Ansiyzer Tatdl Tagisiars Mk
#- ¥ Tatdl yixs BS 15 (A7 10
T Tatdl wirtual pins o
H- I Cles E Jnul; Tatal wemory hits OIS EE (04
é- = FDOk Foblizh Fribar Entaddsd Bdtiplisr Fbid eleasckz 1 /35 |3 K]
W5y Framran Terice Men Frosraner] Taial TL1x Dfz 0% )
n 3  —
Type  |Mesang
43 War i atement warming rh el Ty" | h Statement kot 1an't in the Procsss Stebemenc's sepaitivity Lis
y Fa Cuck VOO or M
4] Waxr E3CT 1 ddd LA i) na 0 i =]
! lWa 2o puk p ithout catpat pan = et
4 lig Ay T pthing, 290, o L —— chan oo
F i Ik E% Inuae=d Fina 1et [ d wi 4
A Fa ing ag uadafl 1o i aa

4l 8 g ik 4h R

PR PRI B HBL T AN 5, LU A ol
1. Warning (10492) :VHDL, ProcessStatement
warning at mine4. vhd(232) :signal”y” isread
insidethe Process Statement but isn tin the
Process Statement’ s sensitivity list
2. Warning: Output pinsare stuckat VCC or
GND

Warning (13410):Pin “pl80” 1is stuck at

VCC

B, 1E processHAE A HIWIE 5 (1 EE case 5 H 1) B RAE TE )4
{5 5 W WVAZEAE processBUBME 5 R . AL EDA T HAKAIXAS, 1
aSEEGREEEH R HEEBA—E. Kb l, 26 TEESS IR
2 AR R TIINBBURGE S LR, HETLREAS, maxEasii i
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PRI E R

casey 1is —

B b RE b
when 0 => 1lcd(7 downto 1)<="0000001":
when 1 => lcd(7 downto 1)<="1001111":
when 2 => 1lcd(7 downto 1)<="0010010":
when 3 => led (7 downto 1)<="0000110";
when 4 => led (7 downto 1)<="1001100";
when 5 => 1lcd(7 downto 1)<="0100100":
when 6 => lcd(7 downto 1)<="0100000";
when 7 => 1led(7 downto 1)<="0001111";
when 8 => lcd(7 downto 1)<="0000000";
when 9 => 1lcd(7 downto 1)<="0000100":

when others = led(7  downto
1)<="0000001":
end case:

end process;

ZREIE, 5Ty B IR RURAE SR
9AES, NS p180 HEERIIE IR T, .
port (clk : in std logic;

NG EREE TN
set,clr,up, down, =zu, zd : in std logic;
—E- AN PICRFE U 1 filoRAE 5
posting : in std logic;

18



AL R ENE Y
u0, dO, sw: in std logic; —
AL B Y HE sw, AT B PR AEE T g

ss : in std logic vectorX downto 0 ):
—PULIEPEAT

sss: in std logic vectod( downto 0 ):

—WICIE G
Data3, Data2, Datal,Data0 : 1n
std logic vector (3 downto 0); —BEE A
pl80 ; out std logic;
— il B %

led : out std logic vector @ownto 0);
—w 7~
shift: out std logic vector @wnto 0) :
— A H
dd, a : out std logic vector( 7 downto 0));
I i R L

E52Br ol p180 Wi A .
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4 B2 HT

4. 1VHDL iEZ 45

—/N VHIDL & F WP RA 2 — N oG, XA G U2
—ANTTHLES, BOE M, el A CPU , —RRIEOL R,
[f) VDL 18 SR P 2/ DA AR SRR B = AN 8000 SEAARSS H v g
TG AN A N 2 T S g L AR B, SRS T % B G IR P 350 45 A
55 AT A A BRI RLE AR S R AR SR ol F 2R £ B SR A
TRERP AV U [ FE B LG AE

B R R, FEREAEH VEDL B EE fdtEscE, AR
Ay AR N Y S R R TR N € T AT I B R 7 v o T RS e A
B SO H s 4050 IEEE IR A A
library ieee;
use ieee.std logic 1164.all;
use ieee.std logic arith.all;
use ieee.std logic unsigned.all;

55 R e R IR AR, SCHE R B TR A
A T IR . B2 B SEAR 4 FR ] DU = HYE,

(HanZis VHDL - FEFP i AR 2R AH R o SEAR Y
PRonffse ENTITY , SEAREL ENTITY A=k, DA
END #E7K,

ENTITY fulladder IS

PORT (a, b, Ci:in std logic;

Co, s: out std logic vector (7 downto 0));
END  fulladder;

Hr, X 7T ab, CAHIAGTIIE, EX Co, s il 5711,
9= AR S AR, AR i pg I N S A i D Re . SRR =
FlfiiR 7, 9247 (BEHA VIOR O #fiid a8, Hdsii (DATAFLOW )
fihid 7 AR g iR 7 =0 o SRR o7 X B A gy (RTL D ik
70 At R LI 7k ARCHITECHTURE I3k, LLEND &i8. SRR AR
Al LMEEL
architecture behav of fulladder is
BEGIN

s<=a xor b xor Ci;

Co<=(a and b)or(a and Ci)or(b and Ci);

END fulladder
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TR B b g e 4 i U AR A Oy
4. 2 EEREE R AT

R, R MR BOE )M If-elsd M case—whenifit,
KRG A e VHDL  FRJp it s a) . 4R TR mshEal. i
PR IVE ) 1 1o S -3 T R e 2 S P T — R B LR 1B H sl B B PAT— 4% 5L
JUAE A a Bk — 4 B LAk TER) .

IF A —Fh g b g, AR TE A Pris B 1 —Fh ek 2 Py, HikF
M HAT e I EA] . TF 8 A [RiEA) 454G LR = .

IF  4AfF+5) Then — 5 —Fh IF i) 451

ity )
END IF

IF 4541 Then — 85 Rh TF iEA) 45
iy v 1)

ELSE

iy 1)
END IF

IF 45411 Then — B = Rh IF iEA) 451
iy 1)
ELSIF & fFf) Then
iy v )

ELSE
i 7]

END TF
CASE 1B AR i A& 1 45 AF B B0k £ 22 T8 A P 19— I AT, CASE B4R
ik
CASE Rk IS
When EFAE => WiFiEH)
When EFEE => WiFiEH)
END CASE

MIAT ] CASE BRI, E TR RIA S IME, RIERIE LA 5 Z A1 [H
FIERAE . BATK NP iES], fHJa45H CASE iEh). RARXALIE I
HER A Bz R P,
3R] DL IR S8 s 2 R R ) B 2 A
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