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ABSTRACT

This project performs FPGA (Field-Programmable Gate Array ) to use drive stepping
motor for control torque and speed (rpm) in drive pattern Full step and Half step. Frequency use
in pattern Full step use in range 10 Hz-100 Hz and pattern Half step use in range 10 Hz-500 Hz .
Program design by using hardware description language of hardware or called VHDL . FPGA in
use now is the family of XC3000 of the Xilinx Company and ISE Webpack Program
designed in writing VHDL Language and using ModelSim XE  in simulating the program.

When this program is finished , it will pass FPGA.
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sUAmAsuiulunmi 42 shudlszinnvesdoyaiielna Wwezesn uithinlsznn BIT

Agusona lAisiresafe 0’ wag 1 mniu

3 o o ' o o o oo a a
uennniugeenuuudiannsadinuasmisined medFnd it oyaiiudy

A | o aay v g - @ 4 o o o
AU ax‘lslllﬁ’au‘}’i:’l"lm&mu‘l’lﬂulﬂﬂﬂ l‘ﬁuﬂﬂgﬂlnﬂ]nﬂﬂ?]uﬁqﬂlUﬂ]iﬂ_N']u”BQQﬂﬂ'jmﬂu

[ 1 1 = o ' .=|.N A ] =
IJI.G"?'I’!.LT’I ATMINIHUNLWINIZDI0 (Propagation delay time) WITIIADIIHUDIU LTONIT UGN

(Generic) NFIMUARILAITI GENERIC 91nA2081910AIWA 4.3

ENTITY mux IS
GENERIC (ipth: TIME = 3 ns:
Ipht; TIME (= 3 ns
PORTE ind, ind, sel INRBIT.
wuipul: QUT BUTY,
NI muxc:
(a)

MUX
—=fjn0
...._.E:}'nl oulpuIEE—
—E[re
tpih phl
(b

si Y=Y o 9 3} ] [ I '
AN 4.3 Eﬂllﬂuuﬁﬁlswaﬂ"h'ﬂllizﬂ@Uﬂ'JU‘]]E]%Jﬂﬂ'I!.'Jﬁ‘]ﬁH'NHWiﬂﬁzil1U (a) ¥HUIBNTT

penuULEHARINgveRewen (b) yuuoivasAuTeulszau
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Tunsnsdiesaieridnederduea aegliuvilsannsoamsvadues
9/ Aé 1 [ ] ar B =S
sanvestoyald FedmIngiznulumsadrsgiuuudimivesnaeumaiinuyesdn

& < o =1 =)
siumis A JosdusadimiuninaaeulIsuhio (Test bench)

ENTITY test bench IS
END test_bench;

MNT 4.4 HUWNITOINUDVDURAN LTI UASDINNARBATNIWNHDN

42.2 wupmIesnuuvaninens sy

paunlndouussnonginisnvesgluuuluyuuesusiniisnasinmsiinu

]

= 1 ] ' ;l; L i 1 )
woAnsTuA1en nussewluduiidvegdudeyadiniuduazsonassgeantinaonu

= o 1 = ' 2 A ¥ o =2 3
WITTURDTHTIG AN MU TUHHIINITIBNUUINDUNR ATHNA 4.5 Llﬂ'ﬂﬂqlﬁkﬂuﬂﬂiﬂiﬁﬁiw

BH194107) VOIHHIUMTODNMU U TRERITY

ARCHITECTURE identifier OF component_name 1S
[declaration]
BEGIN

specification of the functionality of the

componest in terms of its input lines and as

influenced by physical and other parameters

END fidentifier/,

M 4.5 uaaslnsead1elaena lluosmiismsesnuuuaniilnongsy

dmveaniaemseonuuUailnuns uGuaudIuA1 ARCHITECTURE  uazay
Budo Gdentifier) Fafdoanisimuaaslyldud dsiuanslfifiudt ARCHITECTURE v
105100 TOONUULIBUAR1AY (OF <entity design wnit> 1S) #auflagizning
ARCHITECTURE  #ag BEGIN Sumufdulsznemivyesaaiilnenssumus
(architecture declarative area) ﬁtﬂmﬁmd'smﬁmﬁﬂﬂ (option) “luu?nmﬁymmmi%ﬁw

] b3 ' '
drzmasmuasaieg Azl neluaallaonssudula eiudizinn (ype) a199
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(F1067191%1 bit,  bit_vector), Fayey10: (signal), K097 (constant), Tsunsueos (14un
function A procedure) 1AzgUNTEL (component) HauAlFusIOWATIMFURLSIzHINdaya
filnath uoglnaoenvesgiluuy (Fygmdfidmualuyadids PORT) ﬁuﬂzgnmimuiu
vnaufiefiszndiedii BEGIN  fu END  veumizsnmiseonuuuamilaonisy uag
uanmﬂéuqﬂﬁﬁmnﬁwﬁqﬁagn1&111.1U?nmﬁvnm'ﬂuﬂgﬂﬁﬁ?umumjwum (concurrent
statement) Wit mhummanuuuami‘]ﬂum'amfuq filudrudodenlaiallms
Gougtinuszuudiaeadoenuevduen ausodou ] ludnyaseg §of

- Uszinnms lnavesdoya (Dataflow description)

- ﬂ‘i;‘:mﬂ‘ﬂqaﬂi 34 (Behavioral description)

-szianInssade (Structure description)

-Usznnmery (Mixed model description)

ARCHITECTURE data_flow OF mux IS

BEGIN
output <= ((NOT sel) AND in0} OR (sel AND inl);

4

END data_flow,

y ' w o o & o
MNT 4.6 vamamidsemsesnuuuamilaenisuveaiaamandawuilaiduyay

Output = (sel.in0)+(sel.inl)

= v P w e o r 3 P 3 . . [V :hl
NN 4.6 ﬁ'J‘H“fl‘l_l‘jiU"IUﬂ'J'IlJﬁﬂJWHﬁ'iZ‘I’?rJN‘I.I'Blluﬂ"v’]nl‘i‘mHﬂ (in0, inl ) AUYBYNN IKN
o o ' o o 4
o8 (output) Usznaudsyad s uioiyaney Fudowdudsznnms lvaves

v a = ar T 1 = < .
Yoyavesiafmand ne ssaumsnioloudayasenusdmaos (RTL: Register Transfer

Level)

inQ

int o i) | output
orl

N Iy Lﬁt ]
sel " 0 mt‘\—l

= |
2w )

4 ar = o
M 4.7 weeslassadanmaluaoilaenssuvoaiadmands
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o o3 ] L)
AINN 4.7 Ll]u'ﬂ‘u’JUﬂ’]ii’]Bﬂllﬂﬂﬁﬂ?ﬂﬂﬂﬂiiﬂﬂl'ﬁl\ﬂlﬁﬂLWﬂﬂ%ﬂimﬂﬂIﬂiﬁﬂgN IﬂU
e o o - o ! ' P a & o '
hﬂunasmm {inv AU gO), HBURNR 2 ﬂuﬂﬂﬂW‘H']u 2 7173 (and VALK gl uag g?_)

o = a8 T o =
1HAzpDIINA 2 DA (or2 DALMY g3) Wadamuilenduyduvosning 4.6

ARCHITECTURE struc OF mux IS
COMPONENT inv
PORT (il : INBIT ;01 : OUTBIT );
COMPONENT and2
PORT(il,i2 :IN BIT; 03 : OUT BIT);
COMPONENT or2
PORT (il,i2 : INBIT; 0l : OUT BIT);
END COMPONENT,
SIGNAL int0, intl, int2 : BIT:
BEGIN
g0:inv PORT MAP (il => sel, ol => int0);
gl :and2 PORT MAP (il =>in0, 12 =>int0, ol => intl):
g3 :or2 PORT MAP (il =>intl, i2 =>int2, ol => ouput};
END struc;

2NN 4.8 MensesnuuUamilaonssvvesTadmanddszian Inseadsg

ARCHITECTURE behav QF mux IS
BEGIN
PROCESS (in0, inl,lScl)
BEGIN
IF (sel = *0") THEN ourput <= in0;
ELSE output <= inl;
END IF;
END PROCESS;
END behav;

MAUN 4.9 nihenseenuuuamilrenssuvosiadmandUssnnnganisy
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v 1 LI o [
lidudguussvwduvssaniilaonssuvesiadmans ludnumszvos lszinn
woanssu Uszinnnis Inavesdoya dsnanlassadrmdelsznmanimitewdasilszinn
= Uly | 3 J g = = s 'y o o
sy uamvesaniiavnssu Amwaeniingdnssuwaedadu uazezldmadninnng

s o a0 o A& g ¥ a = =
V1IAINTININIUHNHUBDUNU Wﬂuﬂlﬂumﬂﬂ“ﬂ@ﬂﬂ“E]’nmsﬂﬂllﬂﬁ

4.2.3 wihemssensuuniniia
9 ' ! o4 q Lol a
Joyaang eaeatd llsunivdos Miluilsy lvwiaenis@ougduuuussneszuy
aa [=] E [} o o U qy = v
atapa annsany Mludvewnnnalduazdeyamariannsaton 1414 Taoniae
msepnuuBeuiia minemsesnuuuamiasnisy wiennmiuasoanuULIRNIRDLY
¥ ] 1
wenvimindsntsuiiuuinfiejluuuuasgiuaiesg wuglnsaluiasgiu evy o
g d o A a 3 o
arza 718XX iudw) sxgrifuilundinfa Aynauanunsaidhds Taodndudwinidne:
' fl " oA g g . ' s a4
wdseamilu 2 @ufie M5UIENIAUAMING (Package declaration) Az §IUVBIUBALAMAR
] 4 d 3 n! ' 1 Ho w 2
(Package body) ({inamn wininagnadswdudiuuendrmnesnnnglunuimdudon
' o A o o =] yg‘,’ 3 = A R - N S | &
og artumsidinna Tl ldnuesdesiimyideuToansodrsdudenou Falumm

JevAusammIonszih lddegadide USB

4.2.3.1 PACKAGE DECLARATION

v
1 =4

= 0 a a =1 o 9/ [] q 5/
douniinnudrdyigauowinda ( dwesluudvsanistiildiden
W 10 G =3 v Ao - & e ]
meuen)  ldundrunmsdszmaninife mﬂmmﬁumuwﬂmuﬂ‘mmmﬁmﬂs:mﬁag
=3 o [ o Qi o a [ ]
muludniiadmdmi i ¥ nenendiveainfams §alaq gilszmaludinves dau
dy =1 o 1 ] ] =1 =1 i a [ a
veAuAnifaua lugnisemaludiumsdszmamninaee lumuisngnihsuagwgani su
L] ‘é = = (-7 t; i:l 1 =y
Tl gmen s FsmusonSeudeu 1ddudandszma 3 luauvesmsysemaounans

1 @

r 1 - ¢ da @ da 4 o vl y o4 4
(eNAD 1o woin AlmINNAadeiulannsuen aziu v ldudwwninaamnsn
J 1o a0 ::lSJ o o ¥
a1t 1d T lusuiudesdidiwued wazfrannsogmilllFnngduuumeuenldig
) a 2 ar [ o a 1 y ] o { ('
TadmSinlszmin $iia (Type) wio dumin wu@earudvdunedusindai lusuiludes

a d o v o4 d e ' o o A qu
Hewveamsdszmiauinine wdudninadue ldawsogmit ldlgnngduuudula

PACKAGE package name IS

Package_dvectarative_part

END package name;

1 & Y 4 o
2N 4.10 vaaelasaadalaein ldvsadrunsdsemasnda
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4.2.3.2 PACKAGE BODY
Insaadisisznevdiemdeain luglvessidedrduitldussooianiu
» 1 ¥ v
M39u103 151N 5 U0 (Subprogram) Yianawidevealsunsudeuriug fignuszns

: 4 L2 22y
TWudweeimsdszmauiindaud s gidu Bludmusfuinfa Falismiamsimua

=1

v El [ 14 1 g e A ' ] ] o 1
ATAINAI9 'E)u"lmmmm‘ﬂ‘vmnﬂszmﬂwnau“lumummmsﬂszmmmmﬂﬂ Uafn

“a

¥
o o 1

o ' \ 4 a Y o4 g 10 o = '
m“r‘iuﬂﬂﬂufT’mﬁJEN‘IJE}ﬂLLWﬂmﬂ ‘n:fuuﬁ’mlli'fl?umﬂmﬁsﬁ"luﬁJWLﬂuﬁ'E)QiJ 511“ﬁ'3”ﬂﬂ\1ﬂ15

o o (=] =1 1 ] - = ::lSJ g
dsgmenians JuiimsvsemaveonduTlsunsuios 1o A1adn MsTeuueauRndaiy

W ldamunginaaifineaslunind 4.11

PACKAGE BODY package_name IS
declarative part

END package _name;

mun 411 Tulassaduesuefufinds

4.2.4 HHIWMIOPNLUVIATINUY

.
a2 ar 9 ]

& oy " o = ]
asinnoiuudrigluuusilevesssvuaiaea ludesues 1s axliniiens
aa a & a " . ' a P T
'ﬂﬂﬂ!LUUl'ﬂuﬂﬂNlﬁ'lWUi'lﬂu\ikﬂU'Jlﬂ?Hu llﬂslu‘ﬂmz"ﬂ'ﬂu']ﬂﬂ'l'.iﬂﬂﬂlLUULﬂuﬂﬂWuQ‘HNQUH

! e of 1 1 o u’: ]
mwxuﬁmﬂﬂums:ma.ﬂuwmuam"lﬁ’ﬁmzmu’m ﬂ@ﬂuﬁ]&’ﬁﬂﬁﬁﬂu’wﬂﬁ'E]'E)f’ILLUTﬂNLL'UU

a0 L)

YNUNOATHUANIS 1F 1A 59 (Configuration)  UizAUIOUARAUHUIENITDOALLY

anilasnssumiae lnuddaeiu

CONFIGURATION identifier OF entity_name IS

Canfiguration_declurative_part

END;

B Y ar '
MunN 4.12 Taseafalaenldvesmuisnsoanuuy lasauuy
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=) (=) f!‘!. Wt o
4.3 MYTHIBAUDAUNDNTIAIUATIEH
=y ~ db = d.’ Q -] é
nwdesauen 1unuiifendediasimsiiauenages dFaluugduuuns
= [} P ° a o ycf [ 3 3 Y o A o ar o
@onluansoheii ldduns iz ldnanua daiudidesmamounion ldannsd ads
= = ] A ] o LY ol ¥ :;qy&a’ F Qs
nanduegluuudien #ldeusadlddaunsed1d Tufiiduegiuanuansaves
g Yo a [ 3 @ 9 dw Y] ] -4
Tlsunsuilédunszvnaaz Tusunsn daiuluiideiiiuanidiednveimsdoulumaly
3 o o o ok [ =t . . R
EﬂllﬂﬂﬂN%ﬁ‘liJ”liﬂ%ﬂﬂﬁﬂlﬂ'5Wﬂmﬂﬁﬂﬂﬁﬂﬂ‘l'ﬂﬁlﬂuﬂm ViewSynthesis  User’'s  Guide
. . & d Aq ar o u‘/‘
wod Tlaunsy Viewlogic  Tutlulidsunsuildlumsdunsizvitinavyalumsoonuuy

TnTnsnouTnsamed Taoutisoonidlu 2 ngu fe nauazrdinastilszinndie

w4 &
4.3.1 mmagﬂmmnms‘ﬁﬂummwugm

SIGNAL a, b, ¢, d, input, cutput : vibit_1d(3 DOWNTO 0);
SIGNAL sel : vibit_1d(1 DOWNTO 0);

SIGNAL enb : vibit;

a
auput <= a AND b; bD output

output <= a OR b; a:D- Output
b
t<=aXORb | tput
oulput <=3 ;
bD outpu

output <= NOT input; |npUt “{>"— OUtpUt

input —>= output

sutput <= input WHEN enb="1" ELSE “ZZ";

WITH sel SELECT a
b_mt— output
output <= a WHEN “00" ELSE /J
¢ |
b WHEN “01” ELSE se| ——

[+



4.3.2 Methagduvumsdaunddviaeliugiu

SIGNAL input, output : vibit_1d(3 DOWNTO 0);

SIGNAL clock, enable, reset ; vibit:

PROCESS BEGIN

input 0 Q- output

WAIT UNTIL PRISING(elock);
output <= input;

END PROCESS: clock = ok

nput -0~ Q- output

PROCESS BEGIN |
WAIT UNTIL PFALLING(clock}; enab’e—j €n
output <= input; CIOCk ‘1’} ck

nput —0 - output
enable— .,

WAIT UNTIL PRISING(clock) OR (reset="1),  CIOCK — ok

END PROCESS;

PROCESS BEGIN

IF (reset = *1°) THEN outpwt <= 00", reset I
ELSIF (eable = "I'} THEN ouput <= input:
END IF;

END PROCESS:

42
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4.4 MIVBALVVDINVHDIA

=] ar ki '
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Application Specific Integrated Circuit) JfInsn3odeanuuninezueinseonuunliegly
=1 = » r P = Ly PR R =1 1 é
slvesusamsvaenlaszunsmdonou neuflazinsed vaniaesvazdoanely daniwn

Y
= = w = o 1 o = o o
’Jlﬂ‘]fﬂll@auuﬂHﬂJTﬂiﬁﬂﬁU‘lﬂﬂ'ﬁﬂN"Iu“llﬂﬂ&ﬂﬁzUaﬂﬂlla$31ﬂ§1$°ﬁﬂ']ﬁﬂWQTuHig{ll"ULLaz

Ysudpmsiinunnraiiimnzdie I 1dnsiiauawidesnts waziumduiy

¥ ¥
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= al 1 J 1
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1 l; T 1
arvyuuzldaniseennuuuinndi 90%  wsimilumsiiaisesalegnsaiaie
. o o o - a °
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| |

‘ Medeling & Simulation ]

| I

f Logic & Test Synthesis [

1 |

’ Pre-Timing Verification J

| |

{ ' Physical Design & Analysis J

I | :

l Post-Timing Verification j

{ System Level Verification J
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MAN 4.13 TUABUNITOONULLVINUNAIAN

[ 1 » qy a wa
21NN WA 4.13 waaaldieduasumsesnuuuInUasan et lumaliaeiees
) 4 < o4 A & a .
tvauanae ldonithadnidos Ao INduABHYDINITHAR (Implementation) #1170
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nszildnarey malulad wu #ueod (PLD: Programmable Logic Device) 84 laun
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Wuoae (PLA: Programmable Logic Armray), LI (FPGA: Filed Programmable Gate
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5.1 gailszaenlumsnanes
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1. IWaNadauMIneIurada FPGA 1ﬂﬂ131uﬂ1ﬁﬂ1 AITHOLUATLIN Wl‘ﬂﬂ‘lﬂﬁ“lﬂ

T WAZYNADY
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INPUT

— = r r 7 r 7 ¥ ’

: OUTPUT STEP 1 ]

14

AN 5.2 uassmsdSeuheudyauseradnaa INPUT Audygim OUTPUT 9 STEP

1 199 FPGA 11111 Fult Step
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INPUT :
};uk-;ﬁ{h;h—k#&uh!I--,}-.-LL.I-\-%\—_\-._L.'?

el el e el ol N NN e R
GuUTPUT STEP 1

! f f

M 5.3 naamsiSouisudynusewindyana INPUT fuduaims OUTPUT A STEP

1 Y99 FPGA (11 Half Step



STEP |

STEPR 2

MW 5.4 uaeamafTouieuseniedayga STEP A1 1 uaz STEP A1 2 wub Full Step
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MAN 5.5 uaaInsifSouReusznnadyg e STEP 9 1 uaz STEP #1 3 Uy Full Step
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_

STEP4

NN 5.6 LaaImsufTouieusynnadyia STEP A1 1 uay STEP 91 4 LU Full Step
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STEP 1
STEP 2
g JP—— it ?_ﬁ_

Mwh 5.7 waaasmanfSoufioyTennadyaa STEP 91 1 ez STEP A1 2 LU Half Step
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STLP |
| ;4. S x.
STEP 3

M 5.8 uaasmsSouhoyizuadyn 1o STEP 7 1 yuag STEP 91 3 WUL Half Step

i
]
i
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|

!

STEP 4

M 5.9 uaasnaiofieuseninedwann STEP 1 1 waz STEP 1 4 41U Half Step



MsNh 5.1 wansnaasauul Half Step
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Frequency (Hz) Torque (N} rpm ]
500 10 203 |
300 25 1775 |
200 45 1259 N

ﬂ'lﬂ\ﬁ:% 5.2 wanminaasduuy Full Step

Frequency (Hz) Torque (N) pm
100 20 125
50 30 55
40 40 479
30 45 31

Torque (N)

0 100

200 300
Frequency (Hz)

400

500

600

i @ ow  a J
MAUA 5,10 LAAIAVUAUWUTIZHIN Frequency $18% Torque LU Half Step
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library IEEE;
use IEEE.STD_LOGIC 1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD _LOGIC_UNSIGNED.ALL;:

-- Uncomment the following lines to use the declarations that are
- provided for instantiating Xilinx primitive components.
—library UNISIM;

~-use UNISIM.VComponents.all;

entity TEST3 is
Port ( sw : in std_logic;
¢lk : in std_logic;
reset : in std_logic;
resetb : in std_logic;
input : in std_logic;
output : out std_logic_vector(3 downto 0));

end TEST3;

architecture Behavioral of TEST3 is

type state_type is (s0,51,52,583,84,55,56,57);

signal state : state_type;

begin

state_p: PROCESS (clk,reset,reseth,input)



BEGIN

IF {not reset = '1"or{not resetb = '1') THEN

state <=s0;

ELSIF Rising_edge{clk) THEN

CASE state IS

WHEN s0 =>
IF (input="1"Y) THEN
state <=sl;

END IF;

WHEN st =>
IF (input ='0") THEN
state <=s2;

END IF;

WHEN 52 =>
IF (input="'1") THEN
state <= s3;

END IF;

WHEN 53 =>
IF (input = '0") THEN
state <= sd;

END IF;

WHEN sd =>

IF (input ='1') THEN



state <= §5;

END IF;

WHEN 55 =>
IF (input ="'0"} THEN
state <= s6;

END IF;

WHEN s6 =>
IF (input ='1") THEN
state <=s7;

END IF;

WHEN §7 =>
IF (input ='0") THEN
state <=s0;

END IF;

END CASE;
END IF;

END PROCESS state_P;

output_P: PROCESS (sw,state)

BEGIN

IF (sw="1") THEN

CASE state IS
WHEN s0 => output(3 downto ¢) <="0001";
WHEN sl => output(3 downto ¢) <= "0010";
WHEN 52 => output(3 downto 0} <="0100";

WHEN 53 => output(3 downto 0) <= "1000";



WHEN s4 =>
WHEN s5 =>
WHEN s6 =>

WHEN 57 =>

END CASE;

output(3 downto 0) <= "0001";
output(3 downto ) <= "0010"";
output(3 downto §) <= "0100";

cutput(3 downto 0) <= "1000";

ELSIF (sw="0"') THEN

CASE state IS

WHEN s0 =>
WHEN s1 =>
WHEN 52 =>
WHEN s3 =>
WHEN s4 =>
WHEN 55 =>
WHEN s6 =>
WHEN §7 =>

END CASE;

END IF;

END PROCESS output_P;

end Behavioral;

output(3 downto 0} <="0001";
output(3 downto 0) <="0011";
output(3 downto 0) <="0010";
output(3 downto 0) <="0110";
output(3 dewnto 0) <="0100";
output(3 downto 0) <="1100";
output(3 downto 0) <="1000";

output(3 downto 0} <="1001";

66




NMAHEUIN U



68

L7 v H o oo
anHMZURINADSNITIUMSIDE

= L -
MUN U1, Nﬂm'ﬂ'jﬂlﬂﬂuﬂﬁ?%ﬂ

-=; Fiq 9 o=
MNA V2. VOIADTH 1% U508



69

ELECTRIC

sLo-st‘!’ '
? "\ SYNCHRONOUS/STEPPING .. 3

MOTOR

HS50L-1046) 120
{BM 2426335 EC 721096

AN NN |

BM131436 144 S/R

[ 55 R cuass [l msue

% T
N, M & CF
‘ ’P/OR PEDANCE PROTE‘C‘.“S . A

ci e B Y
MAN V3. LOWMBT N b IHN15 90



MARHIN A



FPGA Discovery-111 XC38200 Board Manual Vi.0 (REV3, 4/08/48)

APEX

INSTRUMENT

FPGA Discovery-III1 XC3S200 Board Manual

1. Cennector and Jumper

- 4.7-9
wl O v O] v O unc
L#111177 b (Rykch g LM317T
~3,3 IACK
g1l3.3y o 2:5Y <1, 25V [Rig JriTAG
; 31T |
[RiT]
+ + + lm:l e
4 C CCG CRIZ ] | Irot
| i | ¥ 00
FCK
F MAX3232CPE  |us % } 74HC125 g vee
!
i
kN
@
]
12
G
<
g o 2 M
XC35200-4TQ1 44C
N ot it
L L
Cag] @
H) Hi H2 = —
@ CRL] m g
N 0D 0D
‘J ;{HU[ I’] L7 'S LE L4
ERGCPEOBSCPIEDRC EDGBC L3 L2 [ LG
OIGIT4 DIGIT3 DIGIT2 BIGITI——5rT 11 e T2
ON
O10][0]|0] O] iieie
PB1 PB2 PB3 PB4 PB5 oTP sW
uou, ailogictechnology.com  FPGA Discovery~I1l XC35200

1.1 Expansion connector { K1 - K4)
WuidefldhdFendnyain 10 91 Fra TWbwssanToginsaimeneniidl vo il 3.3v Tavazesog

AU CPLD A3m131dd e lunsdiil /0 vad FPGA 11U Output snutsndsasnainuasa 1y Input




i
FPGA Discovery-I1l XC35200 Board Manual V1.0 (REV3, 4/08/48) AP EXiy

INSTRUMENT

v o 1 oy o o
voQunsaififuszu 3.3v naz 5v 18 Tanss_udi 10 vos FPGA 1 Input tiuaz 3y 18m W Input

adluszoy 33v wmntu  Suaningsy 2.5V Ava19A2A 1WA N T (R 17 Pull up ) ustd Input

duszuy sv azdalfilmesdduszuu 3av indudetlostn 11 1o va FPGA 1#5ua1wmde

s iiiuszu 3.3v 0191 ledasyga 74HCxx 138 74ACKK (52031) 1An I (Vee) 33VDC

uazdnadonanuduniu 200 Tovuil input veuiidesynds (it sianszue il tnpu voulivos

BN fie < 10mA )

1.2 JTAG connector
o] w1 g e =q 3 ¥ o ]
whniaelFdsdumenidTsunsudoyaasd FPGA Liaz PROM Taurem1e JTAG Cable

13 J1
Tunfes J1 sznoudas Mo, M1, M2 TaoandTiiom 3inesn « L * nSeoylu Tnua Master
& ' '
serial (IS N5 0 TUsunTU PROM 130 FPGA TaolFa JTAG Megudalashidesauls
o 1 w o ] 1
duriseidunloiudotla

1.4 2
. | sd . d g e
wilesAldnaunuld FPGA Hims Pull up 110 vo4 FPGA nvuileldsunles wazasily b

%

o

4 .
Impedance ienoaduilesoon

1.5 I3
Junlesn14a BUZZER sontin FPGA iisneadinodenn

2. [Input
2.1 DIP switch ( DIP SW )
WuyaverrindidewvadnilFlloutoyaing Fra Taedudouas ( orr) iy <1

H dudoudu ( On ) 319y w0 H Tau¥mimaniuIued FPGA dam13138die  DIP SW nn

A99M 1Y Active Low

2.2 Push button switch ( PB1 - PB5)
a = ' @ o @ Y o 5 a o
Whaindnedaldosduiidyg e iynduszdvaein  ~o» iifonaaind uauihy

o

szAuaeIn «1” Wolldesaing TavezAengiuv) FPGA a3 1admmie Push button switch

w A4 g -
N0A9913 1LY Active Low
2,3 Changeable oscillatar ( OSC)
Ausuiadygrennimiasonlavusnamiideans 18 Tasmsnean/fou

= a - [ 1 et o =
poATAIADS AN ( 3.3V ) 7 Iuuuuesasan udlddr i 3.3v i lunuifivenia lod
ﬂ" r 1o 7 é
s 74Ac04 Tauftomynye 0SC vzAvagiuv FPGA dims1ed e Fauiluv) Global

clock (MU d M1 ARDINTANNE Tumsiiamgaq



T
FPGA Discovery-111 XC3S200 Board Manual V1.0 (REV3, 4/08/48) APEXJ'

IHSTRUMEN?

3. Output

3.1 7-Segment ( DIGITI1 - DIGIT4 )

H o

di o o o o
Lﬂuﬂﬁllﬂﬂiﬂﬂl‘ﬂﬂﬁﬂm1uju 4 Hﬂﬂ‘ﬁﬁ'lllﬁﬂﬂﬁ)ﬂﬂﬂﬂvlﬁ ("rT”IﬂﬁDdﬂﬁ:l‘i’J" [/O Y1 Connector K|

a <

ude K2 douiiuyd 10 agiudneainsiagduni a udn ) TaoSvanndrehlvnie DIGIT4, DIGITS,

L

—

DIGIT2 uaz DIGITI Tawd ¥ 2 uae 1 aziminduduanmadaduldifeldqa ( Dot ) Tuniswh
W30 warnsoam lumsSagumgil W 11:39 u3e 20°
o < o ' ¥ oy ¥ a ' v o
Auanwand i muAaTEAeuIA A Y 1A Taoliu WS 3 ( Commen cathode ) woniui
[ g o_ o = ' @ q’: [
v Al uthidealdmaialunisaunu ( Scan ) e IR mAImaR 1 ad 1w NI nuaaIna
-4 LY b n’/’ w o 1 ' v
nioumu ldianun uazd e smanamuadunn s 1 ( Common cathode) Tanazroagiua FPGA
a ¥ Ed
A3 13

3.2 LED uaadna

LED La@dna L0 ~ L7 38ABL¥3 AU [/0 999 Connecter K3 e K4 1aufl L2, L3 | Leuas LT9

ADNYS Y 1/0 Y04 Connecter K3 1wl Resister * RNET3” 8P4R_ 470 Ohm 310@nssua uas L0, L1 .14

Hay L5 12Aouss i) 170 103 Connecter K4 101 Resister “ RNET3” 8P4R_470 Ohm $1a03 20

3.3 Buzzer
hveaniuiides ( Buzzer ) Tavhoz ihssuiietloudaaauiiu Righ <17 Taszaoogiun

FPGA AIM15199 UMW N3 8INADINT I [/O Y83 Connecter K4 AiLk3 odfivsoans e ludeanis 1dpea i

o o
ooatuwles i3 eon

4. Misc
4,1 Jack @71 DC Adaptor
Fhtade Midsuieteuliusuesalumsiam soogfuouatnos il Woonuniu 47v -
ov Taefidadniidiu uan <+ dnmonidiu ay <
4.2 Power LED { POWER )
il Tonnlaaumad uvaz s ﬁ1v1t§uuufﬂaq'w?a‘lﬁ
4.3 RS-232C Port
flumosa Rs-232¢ Funnldeans 1wedn Rs-232C uAdnIn1s 1T 140 A Connector K1

Az K2 (dhufines 1o sttuweia RS-232¢ ) 1nanTed MAX3232CPE aan11n Socket

Mg v1 15 v lod MAX3232CPE deatfaniains uady

4.4 Platform Flash PROM L‘Umd XCF01S

N »
1 Serial PROM fiawiso Tusunsu 18I nons aiiumaa e ITAG dwisnlysunsysnld

5817w 20,000 33



Al
FPGA Discovery-I11 XC35200 Board Manual V1.0 (REV3, 4/08/48) APEXJ'

IHSTRUMEN?

4.5 [2C Socket

5 kY 1 = . - e ' =
i Socket dmiula ToFu 12C Serial EEPROM 118 241 Cxx 154 24L.C256 1hudn Baenuisa

99A000 14 (111911314 1/0 A Cannector K1 uay K2 aauiluys 140 oy 12C Serial EEPROM ) /O 2

»
viHagl Pull up resister 4. 7kOhm FiEIE]{,}

5. 1314 /O ve49 FPGA

g IWd K1, K2, K3, K4 10z 7-Segment  A15QV1U09 Connector K1-K4 1 Funadmsoouin

= 4 4 4 d o4 & < = Ay ¥ o d
angU@mdvuenithuoive snfidhuavdnmuaduan 1 1 39 laoidwdwgadiue 1 F99ed Mark
sYaumasuils ngegautig

g/ 1 = = YA o w
¥igme) Yeya UPDATE 197 dau0umsoasieazioun lanusn emn
DUAATIUA DINA 77/9 F¥DEAIANT 1D LUNAIAYTY LUAIATAT ANY 10900
Tng. 0-293 2084 1500 1833 —7279 #5017 IHan 1an

hitp://www.ailogictechnology.com




FPGA Discovery-I11 XC35200 Board Manual V1.0 (REV3, 4/08/48) A

PEX¥

INSTEUMENT

T-Segment | FPGA Pinout Descriptions LED FPGA Pinout Descriptions
a p40 a LD p70 LG
b p3s b LI p77 L1
C p32 ¢ L2 p69 L2
d p30 d L3 p76 L3
€ p27 c L4 p74 L4
f p2s f L5 P79 LS
B p23 g L6 pT3 L6
dp P20 Decimal Point L7 78 L7
DG p3l DIGITI , COMMON CATHODE
DG2 p33 DIGIT2 , COMMON CATHODE Dip SW | FPGA Pinout Description
DG3 p36 DIGIT3 , COMMON CATHODE 1 p52 Dip Switch No.1
DG4 p4i DIGIT4, COMMON CATHODE 2 p53 Dip Switch No.2
3 p35 Dip Switch No.3
Push Botton | FPGA Pinout Descriptions 4 P36 Dip Switch No.4
PBI pdd Push Botlon No. | 5 p59 Dip Switch No.5
PB2 pd6 Push Botton No. 2 6 p60 Dip Switch No.6
PB3 p4? Push Botton No. 3 7 p63 Dip Switch No.7
PB4 pso Push Botton No. 4 8 po8 Dip Switch No.&
PB5 psl Push Botton No. 5
Oscillator | FPGA Pinout Descriptions
EEPROM | FPGA Pinout Descriptions OSC pl27 25MHz , GCLKG6
12C-SCL p128 24LCXX
12C-SDA pl2e 24LCXX BUZZER | FPGA Pinout Descriptions
BUZZER pl24 BUZZER
RS-232 FPGA Pinout Descriptions
TX ptil MAX3232CPE
RX pl32 MAX3232CPE




FPGA Discovery-I11 XC3S200 Board Manual V1.0 (REV3, 4/08/48)

APEXH

INSTRUMENT

K1 Pinout | FPGA Pinout Descriptions k1 Pinout | FPGA Pinout Descriptions

1 p40 IO, a 21 pi2 110

2 J3v 22 GND

3 P33 110, b 23 plo 110

4 GND 24 GND

5 p32 IO, e 23 p7 7o

6 GND 26 GND

7 p30 110, d 27 ps 176

8 GND 28 GND

9 p27 10, e 29 p2 e

10 GND 30 GND

I p2s 1/Q, f 31 pl4l 1o

12 GND 32 GND

13 p23 VO, g 33 p137 110

14 GND 34 GND

15 p20 /0, dp 35 pl32 [/0, RS-232 {RX)
16 GND 36 GND

17 pl7 o) 37 p130 /0

I8 GND 38 GND

19 pld e 39 pl28 [tO, GCLK7 , I2C-8CL
20 GND 40 GND




Al
FPGA Discovery-111 XC38200 Board Manual V1.0 (REV3, 4/08/48) APEXI'

INSTRUMERT

K2 Pinout| FPGA Pinout Descriptions k2 Pinout|FPGA Pinout Descriptions
1 p41 1/0, DIGIT4 21 pl3 U,
2 33V 22 GND
3 pl6 /0, DIGIT3 23 pll 1ie]
4 GND 24 GND
5 p33 10, DIGIT2 25 p8 1/
6 GND 26 GND
7 p3i /0, DIGIT] 27 po 719)
8 GND 28 GND
9 p28 176} 29 pd o
10 GND 30 GND
i p26 1/O 3l pl 10
12 GND 32 GND
13 p24 [0 13 pl40 /0
14 GND 34 GND
15 p2t /0 35 plas /0
16 GND 36 GND
17 pl8 Vi8] 37 pl3l 1/0, R5-232 (TX)
18 GND KH GND
19 pl3 110 39 pl29 /O, 12C-5DA
20 GND 40 GND




FPGA Discovery-111 XC35200 Board Manual V1.0 (REV3, 4/08/48)

APEXY

INSTRUMEN]

K3 Pinout | FPGA Pinout Descriptions
l 33y
2 pa9 1O, L2
3 GND
4 p73 VO L6
5 GND
6 p76 /0, L3
7 GND
& n78 110, L7
% GND
10 p80 o
il GND
12 P83 140
13 GND
14 P85 10
15 GND
16 pg7 VO
17 GND
IR P90 /O
19 GND
20 py3 [1O

k3 Pinout | FPGA Pinout Descriptions

21 GND
22 po6 o
23 GND
24 p98 10
25 GND
26 pl00 1o
27 GND
28 pto3 YO
29 GND
30 plos /O
3 GND
32 pl08 10
13 GND
34 pl13 [0
35 GND
36 pl18& /O
37 GND
38 pl2 o
39 GND
40 pl24 110, GCLK4,BUZZER




FPGA Discovery-111 XC3S200 Board Manual V1.0 (REV3, 4/08/48)

A

PEX

IHSTRUMENT

K4 Pinout { FPGA Pinout | Descriptions
] i3y
2 p70 110, LO
3 GND
4 p74 10, L4
5 GND
6 p77 /0, Lt
7 GND
8 p79 10, L5
g GND
10 p82 110
11 GND
12 p84 10
13 GND
14 pB6 /0
15 GND
16 p89 170
17 GND
18 P92 17O
19 GND
20 p9s 10

k4 Pinowt | FPGA Pinout | Descriptions
21 GND
22 p97 /0
23 GND
24 po9 Ve]
25 GND
26 plo2 1/0
27 GND
28 plo4 10
29 GND
30 plo7 /0
3l GND
32 pll2 /O
33 GND
34 pll6 I/O
a5 GND
36 pL1g /o
37 GND
38 pl23 110
39 GND
40 pi2s I/0, GCLKS




!
FPGA Discovery-111 XC3S200 Board Manual Vi.0 (REV3, 4/08/48) APEX}’

INSERUMENT

| 2 i -4

ray 4 T
PB2 . —
poy £ T —
P — '“ i —
PRS — —
s 127
. - ¥ puzzER .
L K4
i Y JeUI ) 25 q0.-8 39
7 TET Vo = -
; ; : KL 7
] 38 e VO ve i 3 s
FSRET] v e ) 3 :
B T 0 ro < T
T T Lo Lo 5 &
w2 W VO YO —5 T 3 7
ro o 2
3 1 PR |, . 1 [ s
= 4 1o VO —
1 T ) ] 3
£ — VO [16]
L S vo L2 LN ]
0 g Pis_ ) s o [
[in] o] T T
W 7 [} [ 7
[13] Vo
5 [ o bGP [ s
13 3 P24 FRG: . T
vo o = +
iz 1 3 ) 7 i
vo ro = "
1L ] i D
[Zo] 1o
7 3 7
- = L0 ra
E v TR 5
p 3 o Yo VO - 4 3
; A . 3
] I YO g 0
— ) KO
”u{ (A 43 b
H 4
1 M o3y PLIK 24 u ¥ g
A ¥) Ly ‘o VO 553 ¥ 137
B = T8} %) [ A
6 X [EEN vo P 6. 118
34 i 137 IS ro U 34 33
37 i YT o B EF) 31
K 9 [ i i Y
a o]
] 7 B5 o v P10 ) 27
[ 3 (K j 1o 25 5
1 2 wo VA ro PR 3
— 0 10 2 5T
7 ) i 2
7 Vo 1o
1 P3 i 9
vD [{n]
7 = 7
- 0 ro '
1 37 b
vo [{0) Y .
3 3 7 a3 1
ro 1o
I 5 o 1o i 1
il 27 PHi)
=— lu Vo
] KTH " PTE
. 3 ¥a ¥Q
] 2 ; 3
14} Ko
4 i) p1s_ } k]
77T TR e T )
= Fo ¥
G XCFRIIH
Iu
n -
5 g &
= z 4
=[x f—{v
] o
1 o i
R
A I LT
. "
. .
LIYDC 7SEG
N
3US e 3w 2
LMEI713 3 A LAD LT
) LuF
TIuF T o x
I H
POWER s
luF
GND
i Tale
Suwt Nunia:s " Revison
Ad
Ii-Mur 2R [ Sheet of
CrDocunene ad Sclungs‘uollg'mklop'\iilﬂmﬁli;mcn ddb
i 2 3 4

WUBINE) Y136 Y09 FPGA His0N1 U122 994 Connector K3 il 96

10



INSTRUMENT

APEXY

FPGA Discovery-111 XC3S200 Board Manual V1.0 (REV3, 4/08/48)

11

adg 1< nﬁ).a..._ .ﬁ .ﬁ
00ZSEIN B
o WIV
YII trld aND ———3 b2
. aNo G6¢1d | 05 e - = el
[ [N30A ano SHd ] S LA (Y E1be
ZHH ao __m:M [ xxorz | Aoy 5 ¥ 2 A
[ | XX, ' + P
negz = = ﬁ_ﬂ. AR o Tioig | - | v £ iy =
Nz o . AN —= R ol o — £ ]
o INIDOA N 2 ﬂ_: o
e ”__ - N aND TF R = v .
; D ——t : DA =
— — X ann 24 e by
“T R ao S ano 3 2 2
" ] ; Brd 13 =
W anD —z5—t N .
— ! — (OND Y - Rt
v , - TTd "
_|_| [ 31 aND oid |
- N —=E—
_ Iz
J XNYIIV of + ! —
1 =H XNvIOv o1 -S4 G O3
gz 2 = XYV 15 24
._. g ) XNVIO¥ 04 777
o1 —+
|
wl_m.‘ oaL e A, .
B .x.u.._r I8 -
i} d0L1_DJJA AL VAVAV ‘|_L/
b4 dOL_620A NV
H 401 030A ULl s S i L L1
b 1HOMN 630A iIL e 3
H LHOM 000A KL AN oL ML <J NN
H LHDM DDA _ Nd A oG 0L |
H NOLLNE 0224 ° D0dd SARAG ES) R w\_
AP xaunaToom w10 N ¥ [0A <J AT
™ H H——— N 0004 INOa . ER) 0I0A _ >
S 310008 1IN O ' 1353430 INDOA b I T_
IMET S EH b 14T _000A 9w - NN T
Y g—— LT 0204 “ b - ~l poopt oo
M L0 _IEC..LLU
™0 - .
K w ‘w) b —
[T 0ot OVL{
71 ¥ :
L R
=
1L
2 | i
£ E



	1  Title Page
	2  Abstracts
	3  Contents
	4  List of Illustrative
	5.1 Chapter 1
	5.2 Chapter 2
	5.3 Chapter 3
	5.4 Chapter 4
	5.5 Chapter 5
	5.6 Chapter 6
	6 Bibliography
	7 Appendix



