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& o - N -
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it F N
(3)-1 (3)-1
x(k) = Z x(2r)WI + Z x(2r + YW (2.12)
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W WN = W2 9298 DFT $1uau 99 ({unasINYed DET $119U N/ 2 90 a03d ey uaaads
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I (Zh-1
X = Z {2 YWTE 4 WK Z x(2r + DEF {2.13)
*=0 =0

Fusazmduansausnesnidiumasauves DFT §10m N /4 90 T9A1NY MnTERULN
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X (k) = x(0YW* 4+ wiF[x(1)w*] kK = 0,1 (2.14)
X(0) = (0} + x(1) (2.15)
X(1) = x(0)— =(1) (2.16)
x(0) - X(0)
x(1) X(1)
-1
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2.5 NgUNINN (Binomial Theorem) fiazmaumasnihania (Pascal’s Triangle)
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2 2 2
(x+y) =x" +2xp+y (2.18)

EY v n E4 a a [
TUTIADIMITNTSINYINDY (x+y) ﬂlﬂ 9 ilzm'lﬂiﬂwqyguwmum AITUANT
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k=0 k

(2.19)

n n
=x"+ . x"_ly+ 5 x"_2y2+...+y" (2.20)
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1 n=0
I /K n=1
I 21 n=2
I 3 31
1 4 6 4 1

I 5 10 10 5 1
I 6 15 20 15 6 1
1 7 21 35 35 21 7 1
1 8 28 56 70 56 28 -8 1
1 9 36 84 126 126 84 36 9 1
I 10 45 120 210 252 210 120 45 10

(M aaunasuihaaia

k=0 k=1 k=2
H

n=0 —> 1

0=l ——s 1 1

n=2 —> 1 2 1

n=3 (1313 1]

=4 —> 1 4 6 4 1

10 10 5 1

15 20 15 6 1

21 35 35 21 7 1

28 56 70 56 28 8 1

36 84 126 126 84 36 9 1

10 45 120 210 252 210 120 45 10 1

— e e et b e
O 0 N & W
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:(n—k)(n—l)!+ k(n—1)!
k'(n—k)! k'(n—k)! (2.25)
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LN k—1 (2.27)
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Entity component_name is
[nput and Output ports
Physical and other parameters

End [component_name];
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Entity RS ff is
port(S,R : in bit; R Q
Q,QB : out bit); RS flipflop
S| QB
End RS _ff;
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Architecture identifier of component_name is
[declaration]
Begin
Specification of the functionality
of the component in terms of its
input lines and as influenced by
physical and other parameters

End [identifier];
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Architecture dataflow of RS_ff is
Begin
Q <= not(QB or R);
QB <=not(Q or S);

End dataflow;

<

Ui 221 vamambenisesnuuuaanilasnssuvesersieanduvasdmuiladauyiu

“G



Q=0B+R taz OB=0+5 2.37)
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(Q, QB) Usznoudivgadidsuuuuaauniu 2 4a Fdsmdulszinnms lnavesdoya nieSuni

sedumstoloudoyasenii33mans (RTL : Register Transfer Level)
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Architecture struc of RS_ff is
component nor2
port(a,b : in bit;
¢ :out bit);

end component;

Begin
U1 : nor2 port map(R,QB,Q);

U2 : nor2 port map(S,Q,QB);

End struc;
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Architecture behave of RS_ff is
Begin
process(R,S)
begin
if R="0' and S='{' then
Q <=1y
QB <=0
elsif R="1 and S='0' then
Q <='I%
QB <='0}
end if;
end process;
End behave;
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Architecture mixed of RS_ff is
component nor2
port(a,b : in bit;
c :out bit);

end component;

Begin
U1 : nor2 port map(R,QB,Q);
QB <=not(Q or S);

End mixed;
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® Subprogram
® Types
® Constants
®  Signals
®  Aliases
®  Attributes

Component

Disconnection Specification
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Package package name is

Package declaration_part

End package name;
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Package body package name is
declarative part

End package name;
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Configuration identifier of entity name is

Configuration_declarative part

End;
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2.12 Fhifeudafuniiaedde (VGA Connector: DE-15)
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Pin Signal Name Notes
Number
1 RED Video Analog Signal, usually 0.7 volt, peak-to-peak
2 GREEN Video Analog Signal, usually 0.7 volt, peak-to-peak
3 BLUE Video Analog Signal, usually 0.7 volt, peak-to-peak
4 D2 Monitor ID Bit 2
5 Digitél Ground General “Ground” for the video system
6 RED Ground Note that the video signals have a separate Ground path. This is
7 GREEN Ground needed anytime you get the pixel rate much over 20 or 30 MHz...
8 BLUE Ground which is just about aways.
9 KEY {Not used)
10 SYNC Ground TTL returns for the SYNC lines.
11 1IDO Monitor ID Bit 0
12 IDI or SDA Monitor ID Bit 1
13 Horizontal Sync - Digital level (0 to 5 volts, TTL output)
14 Vertical Sync Digital level (0 to 5 volts, TTL output)
15 ID3 or SCL Monitor ID Bit 3
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Bit
Description
3 2 l 0
n/a n/c n/c n/c No monitor connected
n/a n/c n/c | GND Mono monitor which does not support 1024x768
nfa n/c | GND | n/c Color monitor which does not support 1024x768
n/a | GND | GND | n/c Color monitor which supports 1024x768

2.13 584 (ROM: Read Only Memory)
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2.13.1 4¥UHIAT9H (Manual ROM)
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2.13.2 W38N (PROM: Programmable Read-Only Memory)
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2.13.3 dnseu (EPROM : Erasable Programmable Read-Only Memory)
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2.13.4 BlOW5 DN (EAPROM: Electrically Alterable Read-Only Memory)
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2.14 4154 (RAM: Random-Access Memory)
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2.14.10U5% (DRAM: Dynamic Random Access Memory)
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2.16.1 sluvuvesmsdemsuuveynsuazdATIURAMIARMS

S 2

v o [ 1 = 1 g a ' a
9A31UeA (Baud Rate) AoAnusalumsiu-dedoynsynsuiimizodudadeini sy

ar

yonduliansu-dalunm 1 indl wu dedeyadiodas 9600 Tadeduidt ffenisdadoyad

QG

=1

onvszunin 10 Ua (da Start 1 Un Uadoya 8 G da Stop 1 Ta) 1& 960 da8nuszlu 1 Surft G
< o deve o o < o o <lq ¥
15199 2.10.1 HAAIBATIUBAYDY UART N19iuiia m1s1eit 24 dhumsuanssasivenin luildly

ms Teudedoyauuvoynsy’

MIN 2.4 dasruean lgiunialy

9931U0A Fanaveaasln

110 9.91 ms

150 6.67 ms

300 333 ms

600 1.67 ms

1200 0.833 ms

2400 0.417 ms

4800 0.208 ms

9600 0.104 ms
19200 0.52
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SYMBOL PIN DESCRIPTION
REF 1 voltage reference (decoupling)
AGND 2 analog ground
D2 3 data input; bit 2
SYMBOL PIN DESCRIPTION
D3 4 data input; bit 3
CLK 5 clock input
DGND 6 digital ground
D7 7 data input; bit 7
D6 8 data input; bit 6
NP 9 data input; bit 5
D4 10 data input; bit 4
D1 Il data input; bit 1
DO 12 data input; bit 0
VCCD 13 positive supply voltage for digital circuits (+5 V)
vouT 14 analog voltage output
VOouT 15 complementary analog voltage output
VCCA 16 positive supply voltage for analog circuits (+5 V)
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Image Size FFT DPT Y%
Lenna 128 x 128 9.3609 22.4507 13
Cell 128 x 128 9.1269 33.4278 24
Cameraman 256 x 256 8.0671 23.5262 15
Circle 256 x 256 42337 17.2461 13
Lenna_big 512x512 9.4015 33.9133 24
Cell_big 512x 512 9.13 44.2672 35
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Bilinear interpolation
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Fast Fourier Transform Interpolation
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Discrete Pascal Transform Interpolation
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5. Peak Signal to Noise Ratio '
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2. Linear Interpolation
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