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ABSTRACT
This report is to study and develop graphic signal for led display board. Led
‘display board consists of led dot Matrix 8 % 8 two colors rcd and green, it has
dimension 176 % 256 dot matrix. The FPGA is used to receive graphic data from a
personal computer, which graphic signal is analog there for the data are must to
convert by A/D converter before sent to FPGA. This FPGA process in order to create
digital data for sent to led display board. The LED’s Board circuit consists of many

parts for example such as latch buffer circuit, drive circuit.
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RAM RAM Blocks | Total RAM Total RAM Total RAM
Device Coiumns -| Per Column Blocks Bits Khits
XC3850 ' 9 4 4 L 73728 72K
XC35200 2 5] 12 221,184 216K
XC35400 2 8 16 204 912 288K
XC3S1000L 2 12 24 442 368 432K
XC351500/L 2 16 32 589,824 576K
XC352000 2 20 40 737.280 720K
XC384000.-"L 9 24 4G 1,769,472 1,728K
XC355000 4 26 104 1,916,928 1,872K
Notes:

1. 1Kbit = 1,024 bits, per memory conventions.

31M 2.15 1513 Block RAM 71511911 FPGA A3Z)A Spartan-3 UAg Spartan-3L
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Data Terminal Ready : DTR
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Data Set Ready : DSR
Request To Send : RTS
Clear To Send : (TS

Ring Indicator ; RI

e i e o R o T N O S

3 o L3
1 2.18 m3daviveaneuinmeswesABYNILIUD DB-9

-Computer Device
| TxD D
. RXD .._,.,_:3 s RXD

RTS RTS

€TS CTS

DTR DTR

DSK DSR

GND | »| GMD

i 4 ] o a = o 9 o = ¥
i 2.19 msaeginsainwueniuneununes laslddyaaios 3 18




Neseunines
@ - :::w 1 & n’:
nnweikunasuiismauudihlumsfessuuoynsuiiy

s = ) as LY ] o o o
“0” azuMUITTAUABANAWITAUNS W UsENIN +3 Taant B9 +12 TravuazluseRuvesanin

¥
“1” szunuszAunendlussiuns wusEng -3 Taav 89 12 Toasl mstensudoainms

Qs = r ar Qs U é )
wlas szAuveIaein “1” uaz 0 Mhiluszdunssdudanan Fewsdealdaeesluniswlag
FAULSIAY FuNsouRAsINYasmasdoyanuueynsuiidudndawssduldd s 2.20

' Qs LY ) ar 4 ; 3 '4
lugweresinlasssiuussdudmsumsdons RS-232 tuvzly loduedy MAX232 wio

J

.
¥
v
1
'

1 wait state

1CL232 fagaiii 2.21
LOGIC "0 wait state ,
| 12V)  mreremeeeee A :
|
LOGIC 1"
(-12V)  eereemermneramaieianis

Bit

a 1
LSB

UM 220 3rluvumsiesmsuvveynsy

| |
b 10154
'16v

10aFs
18w

Ijﬁ

iﬂ

[ B

L4 1Y

[
s

T2

*.?LL «-Lal-i-

RiI

7 o
iStart! Bit ¢ Bit } Bit  Bit | Bit i Bit { Bit | Bit ParityStop!
2 3 4 B 6 7 Bit  Bit
MSB
YOO
MAMRERY # A2
LLr e
o2
10F/
*I 14
Ve =
Y- -
].‘ =
1 F7
+ 16%
N
R e
Rmop—{—k_>

TusyAuveIanin



25

Pvesmsdedeyauvusynsmassnnuealumsdems

A5 1UBA (Baud Rate) Aoanuirlumsiy - dadoyaoynsuiivihodiudadeiud Seoz
vendwaudansy - deluna 1 Suid dedoyafiodni 9600 Dareduid Hienisda
foyadadnuszanna 10 a (I san 1 Tn Gadoyn 8 Ta in Stop 1 59) 18 960 Sanvsz
15w 13197 1 uaasdasinen
194 UART #ldfuis msedt 1 Lﬂuﬂﬁuﬁmé'mmaﬂﬁ';'lﬂﬁiﬁumﬂau&'w%yauuu
aYNTY

M9 1. 5a51ueah 1480114

dn1wen YN veABTin

110 9.91 ms

150 6.67 ms
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ENTITY component_name 1S
3 Input and output ports

Physical and other parameters _
i

END [component_ name]
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MUX
ENTITY rmux IS
PORT( in0, inl, sel: IN BIT —EJ”? /
cutput: OUT BIT); | esfm]}n1 output E._
END v, E];el
(2) ()

:‘ a a L4 1 o3 =)
3N 33 uamsgdunuveaiafmand (2) mitsmseenuuueunaluglveslesiuea

(b) 4B IANTONLTTAM (Interfacing)
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ENTITY roax IS MUX
GENERIC ( tplh: TIME = 3 ns; =
tphl: TIME =5ns X 311? output
PORT( inD, inl, sel: IN BIT; | == ]“l [
output: OUT BIT); —]F
END nux; } h tph
‘ tp
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o

ENTITY test_bench IS

END test_bench;
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ARCHITECTURE m'entzf ier OF component_name 1S
[declaration]
BEGIN

specification of the functionality of the
component in terms of its input lines and as

PR . . . influenced by physical -énd other parameters

I END [identifier];

s g a6 uanslassadralneia lvesminomsesnuuuaniilaonssy

duveanmseenivuaniilaenssy 338 UA1081 ARCHITECTURE taymud o4
(identifier) fsRApemMuans1U1RuA Feftuanalfiiu architecture tuldussereniisoms
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»
as 4 = 1 o t ' o
mwluaoilasnssuiu'ld orfidulszinm (ype) #1909 Frodragy bit, bit_vector), Fygm
(signal), 9997 (constant), 1Usunsudes (18UA function 1Az procedure) uazgilnsel
] a 9 @ -4 ] 5 P E
(component) @uR1FussOIWANNTURUT sz M9y 0 Inaid uaz Inasanvaszuuy
i . 9 ) ¥ oo
(@ygrundimualugamds PORT) suszgrussosluuinuiiefissn s BEGIN S0
- W 1 ' 1 »
END vosnuaomsaanuuuamilaenssy uazuenanmiugemdmnidanogaoluuiinai
. > .
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- szinnns Tnavesdoya (Dataflow description)
- ﬂszlnﬂwqﬁnssu (Behavioral description)
- UszinnTnseadne (Structure description)

“dszinnnau (Mixed model description)

[T ST R

ARCHITECTURE data flow OF mux IS
7
BEGIN

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

I
!END data_flow;
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114 3.7 uagmisonssenuuuaailaonssuveuiadmandmuilanFuyau

oubput = (s_el.in D) + (sel.inl1)

4 1 c; o s v i . . o 9 o
31 3.7 dussneanuduiussenhedeyadi lnadh Gro, i1 Fudeyailnosen
‘ o o 1 a1 = 3
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31 3.8 Bumiaemsesnnuuaniilavniswvesiafmandilszinnlnseadie Taold
o o a 0 ] o o o ar o e ]
UTDSIABS (inv NAWHUS g0), LOUANA 2 DUWAVIUTU 2 @7 (and2 NAWNU gl LAY g2)

uaz oofinn 2 BuwA (or2 AWM g3) mﬂ%’nmuﬁaﬁ%uuﬁumaqﬂﬁ 3.7
ARCEITEETURE struc OF mux IS | I

COMPONENT inv
PORT (i1 : INBIT ;01 : OUTBIT };

COMPONENT and2

i  PORT(il,i2 :INBIT;03:OQUTBIT };

COMPONENT or2

PORT (il,i2 : INBIT; 0ol : OUTBIT };

END COMPONENT;

SIGNAL int0, intl, int2 : BIT;

BEGIN
g0 :inv PORT MAP (i1 => sel, ol => int0);

{ gl :and2 PORT MAP (il => in0, i2 => int0, o1 => int1);

e e e ———— —r— - [ R




39
g3 :or2 PORT MAP (il => intl, i2 => int2, ol => ouput);
d' 1 Sy
3 3.9 viwnseenuiamilaunssuvosiadmandnlszion Insanias

‘ARCHITECTURE behav OF mux IS

BEGIN

|
|
¥

PROCESS (in0, inl, sel)
BEGIN | '
' IF (scl = 0’} THEN output <= in0; E
ELSE output <= inl;

END IF;

END PROCESS;

;END behav;
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7axX (i) szgaiu I3 luudnouda Ayeauasedhds Taednauds ufinuiaszuts
peniflu 2 daufio msilszarmiinude (Package declaration) LT AIUVBIVBAURNLAA
(Package body) 1iiDenn memﬂnnaﬂwmﬂumuuuamamnaﬂnmmﬂsmu‘nmmwﬂu
oy muumswmuwmmﬂ'lﬂclmumwﬂmumﬁwauiuwmmammﬂﬂau Falunnhowd

woa mwisansevi lé&oyasids USE
- Package declaratton

[N 3 . o @ a -] o [ ° [
dwfilinwdidyfigavesminuie @weslundvesnmailulFnmeouen) 1dus dau
o ] ' a0 - & A 1 [~ o o a
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A
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wesh fifnihiinadesulanaouen szt Tnoaluds uiinufie awisaaiedu 1dlaels)
ﬁnﬂu#’faaﬁﬁmuaﬁfmeeTamm'sngnﬁﬂﬂ‘l%mngﬂLmumﬂuﬂn"lﬁ’niu 1ddmsvszme
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