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process(rst,clk)
begin
if rst="1" then
count<=(others=>'0");
elsif clk’event and clk="1" then
count<=count+ 1;
end if;
end process;
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process
begin
wait until clk’event and clk="1";

if rst="1" then

count<=(others=>"0");
else

count<=count+ 1;
end if;
end process;
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process
begin
wait until clk’event and clk="1’;
q<=d;
end process;
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process(en,d)
begin
if en="1" then
q<=d;
end if;
end process;
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process(en,a,b)
begin
if en="1" then
q<=a;
else
q<=b;
end if;
end process;
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Figure 9: Global Clock Distribution Network
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process
begin
wait until clk’event and clk="1’;
if fck="1" then
count<=(others=>'0");
else
count<=count+ 1;
end if;
end process;

process
begin
wait until count(2) event and count(2)="1";
shift_reg<=data;
end process;
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process(count)
begin
if count(2 downto 0)="000" then
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else
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end if;
end process;

process
begin
wait until clk’event and clk="1";
if en="1" then
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end if;
end process;

FEMOEAN S 774 T A 8 P MIIALRE S 5, FERERESS S A RBUKIN K data i RAE 21
shift_reg Zifrds. (HULFMEIE N shift_reg MIIER AR T4 Rl B clk K. R &

R



FPGA/CPLD % % & 34444t (2 25

Marme: _Walue: J' 1.D|us 2.Dlus 3.Dlus 4.Dlus 5.Dlus E.Dlus ?.Dlus B.Dlus
el

5= fok o I ]

= clk ]

@y count 00 339090000590383000309 0380383090393 3099 09098
o en o [T B ] ] B il
E5F data H oo 45 X 4 i 47 i 48 ¥ 49 H
S shift_reg Hen [¥ 45 i 46 i 47 ¥ 48 i 49 1

308 . _2103us

4
45 E 45

ISR AR N
2.2 FPGA it H Ry BT FE BR B P4

FE HW L BR BT T, A I FRATT 7 B A5 5 HEAT S IR Ak PR WX A% 11 (R I3 5%
R I e S IR N DS AR FEALARE 115 PR g AR B I e R AR AP Y
I ANVEI FPGA B v Nzt RO BER R it o 04 3B B AR Bl i 1 oy Ab 2R E ?

T 5CAE FPGA WP = AR SE I, A5 S A — e R BE R U5 . AE R IAVE A O
] Wait for xx ns, g2t I EZIEL R T B mAREH T2iA5 1, WZE G T
NIPER

B f{E 5L @EIAERER (R
B SR ZE B BT (T Altera A ] fF LCELL, Xilinx A#IH)

ER:
ik Fe

A 2 AR TR R SR A AR R AU, OM R U — M S AEM
EHD.

i LI A AE FPGA/CPLD PR EE A4 A2 — PR HE 2 o0, R Xilinx 24w ) Spartans
IT RIVEAFH— MARUEZ 0. BRI ZKAWS R E R In i a AR, (AR I = 4L
s LR SRR AN B AR SR TR B AESEBRR R, MR AL 58 A
WAL T 8255 FOR B i A s U ANREIT 15 [RDRE Gl Rk A 23 PG TR A AL 5 38R
TSR T o XA IHE CREBR AR CPLD) BRI (1 5 U5 I A 2841 Jr A1 2%
e B BRI AN AL 1A



FPGA/CPLD % % & 34444t (2 25

CouT

TB

o —

I

Q——Ya

*B

o —

I

Qr—xa

Ga— M o

a3 o Table -:.:}.ur_.-
(8]

Go—4—2 g

51 11

ESIN

SH L

Fa .

FF— Cany
o Candid

F2 + 2 Lagic

F1 11

ClIN

CLK

CE

Figurz 4: Spartan-ll CLE Slice {two identical slices in each CLB)

T — AN T A B0 — B (R FRAE A F B RN — N Bevh. Bl Altera 251 EPM7256
IS CPLD o 2 VI SE bRl F I A5 A7 o R A 109 A, HEEA SR IRTT 42%. AT & 1%

BEVHE I 100 B B s AR SE I 7 R AR A B A5- 1 FR I

5P

D

e T e e

N

P P e o R o e

[ e T MR s
Pl e e T T
‘ MR A R R R R R
e e ke HRele TR SR e
| BT
o b

FEAZ LI I BT AT T KR LCELL SK7=2E 100 2 gFBIRIAERT, X R 5 9L ik 4
AN QLR (1 i 2 2 R USRS T 42%, Wl 2] MaxplusTT HEATAR R A 4k Q@ Afe st 1. 1
HIRMRBE 2 13X 4 2 SRR I SE I Ji5 ™ A KA 5 IR RE AR R JsUR (P BEAS

10



FPGA/CPLD % % & 34444t (2 25

MBS BUEN I, MBI AR S 5 5 R SR e e T T i,
W VEAE Ay B R R T ATI0 . (HAEF P G AW, FRR KR L4 BET I 2 a3 e 1] 2 4
TUAIE L, IAABILE R IR . FHALTERAZ &) iMaxplusTTHF R F P G AW, W DLl
fHAN—SL CE L L Uk A— g e n, HXFEERIENEF P G AL AR
SE 5 S L RE A AN PR I O AR, R R ANERAE X R, AELE, AT DU A ok
KB —FENL P A7 A, FPIEWE SAES RN, $& T 75 LN IE# s E R AL T A A s, B
P 25 A7 a A BN SER S 005 5 o SEOr VR AR S 5 55 S AR 22, 3R 22 KD
T U () R SR e s o X T B AS S I AE I, LE S s R s b o G I S AR S B
KA, whnl DUH R IR 2 .

XTI OR PR SE A S 3 PR S IR SR T I B A SR AR SE I P 5 7%, BRATT NI 4
—AME S I B B MR S BRI, R S R S HER IR i
[RGB 5L CPLD 5 1y IE LA EHAT 32MHz IR, I8 B FH I B A7 — IR ssp 15 5 &3 HE
¥ 3lns, XAEIGH A 3 AN AR BEIwt nl LRSI H K 7o R BRI BLBgB W 1B P
e HIRIZFEABON JERAT 5 R A 1 1R B BE S AT S, (H R BORAE  F i iy (4
VRV 2 A 2 5 B D RE R S DL

e
= I

0 1 B A
TER : o PR : : o PRN : : o PR : zs
clk ' j g

CLRN CLRN CLRN
E(Ii M T ...... : N T ......
P FH 2 N H i P

Mame: “alue: J_ 1-':!'-'5 2-':!'-'5 3-':!'-'5

L L
= clk | | | | | | | |

E= S5p

1
1

—6 551 1 [FEii]areaiig]
1
1

=T 552
=R S5

FRIRBE
2.3 MRS RARHIETERE

[Fil 2 R P T L TR0 N B R R o [RD D IS B b, P e Ak P00 P I 1] ) O ke
P S 7 PN IS T Ak B P S ff A AR

BAMVERF T (R L P B A 3 (0 — DN EAHE, G R

11



FPGA/CPLD % % & 34444t (2 25

Tdelayﬁl
LA g
——

D Q Comb D Q
T cetnp

A T

Delk Helk
Tpd

(Tco F&fi s i b 2 Bcda i I RE RS s Tdelay s&2H G512 A LER]; Tsetup
SE S A s PR S I ]

AR DRI ETHATHT N D ke, 52 B0 2IA 58—l 28 14 Q iy 75 2E Teo,
M HEGIRE IR Tdelay BIE S Al A 25 1) D i, EEARIN BhRELE S8 Ml 45 PR
R BN 2%, B IEIRANBERG T Tco+Tdelay+Tsetup, (FRATAT LABIE— F fi i it
(PN R ORFF I TR PO, 3t o] CAERAE A A4 A U G 2 E—A 1detay) LA B34 ml
BB E A T=TcotTdelay+Tsetup  FfRESEMIA F= 1/T  PLD PR IE &l
MR RRISATHE Fmax

e EXANERE T HEANSE: Tod |, RIBERERT S50, AR NIA (T 7] 3B e b4k
WHPREXANZH, CSAEH PLD ()4 R8P RS, Tpd nfBALK 0, Wil mtof, WAL 0 .
BT L0 2 FE B B (K A B, RS 1A sV i%JE T=Tco+Tdelay+Tsetup—Tpd. 48R LA b 4850 Hr
(RIHR A AE N B IAE AT, SR e T/0 B ISER 6 R G E Km0, 48T Ehn—

LEIE.

H1F Teoy Tsetup J& HUEARMISAFM T ZWE 1, BATBCH LRI Q0T DA Tdelay. B
LA 206 ik 5 45 T 2L 5 3 A SEE IS 42 o [ 20 PR B JSE (R OB o e SB[ 20 L AN 1 — A
£ CUnB 3) 5 i BEAE AR AR E A, I S 200300 A2 B RSN 5K, A e doe I SE I A%, A
AP LR K T AR

Wl 2 proR: AT LUK AL G 30 i BRI LB, Ri Al A & XFERT LA
P L I ARSI . IX WP “WKE”  (pipelining) HIARMIEA I,

12



FPGA/CPLD % % & 34444t (2 25

CUTRUT

QUTPUT
—

& &
Casen> | ™ol (asen)

{ SLRH |_ LR

B 5 ¥ ¢

b S R s 1 R 1 27T S I e PR SN M S R & F 11 P LI BB WS L RS
SRR RS X RTINS R AL [ Vo D LT B2 U N N P E 1 S U

data out
TEH "
data —o ] o o D ab—

ZLRH
CLE i

FEH

CLE {-%? [_C$H |_C$H

FPGA/CPLD JFRAKAFH A — S50k E, WS SOX e, v LS i 198/ A Jy A
LG ARG, AR ARYE 2 50X Fh AR )4 R AR A R, AR i SR AT T B v —
ANATLLTAER] 50MHz 1R GE, 5Bt Jm A g it oK 1K) Fmax AT 40MHz,  IEI 4 SR 3RAT]
A8 F A1 JRI AT 48 35 1) 1 B e 0 B 22 1] DA i B1) 46MHz, 3% 34 238 S LA I A o o T EL AR 44 20
TARIX SRR I 7 S, AT .

data out

i
B
i
|

o

FLSAE— ANk RS i B R AN S JLgk s BAT T SiE I B K 1) B AR PR 1 K Bt
AT MW ST AR & RGBT B R B I AR BATT AT LA SE R BIAS B 2 BRI O
BEEAE, PRI IR OB M AR AL A AR AR o i A R R R i R g B O, X RER
KOl AMARA 3T RGBS ATIEE T

A BT BT TR 5 A I8 B o v 2 7 AR LR ORI AL 5 18 4, 3 BOR B i
A, I A NS T AR R v g o EEANBIAE Wb T 7 AR — A 32 fr i nikas, JF H.
BIKBEWS T A/ELE 50MHz . AR50 HAL ] 32 AL INvkas 5 I AR 50MHz IR 1), IXH)
BATAT LR IL 23 1 3 A 12 7 v B R ER AR, Jo 1 () v B 0K iy 1 v 25 45 R i v o Gt
PERE) AR ATLL T .

I T EORAE T8 AR S5 S B R I R AU BRI 32 ALV AR A -

13



FPGA/CPLD % % & 34444t (2 25

————— temporary computing 12 bits adder
process(Count_O_en,count_buffer,Len,Carry_0_0,Carry_0_1)
begin
case Count_0_en is
—---1st Step addition (10 downto 0) + (10 downto 0)
when "001" =>add_12_a_0 <= ('0' & count_buffer(0)(10 downto 0));
add_12_b_0 <= ('0' & Len(10 downto 0));
---2nd Step addition (21 downto 11) + Carry_0_0
when "010" => add_12_a_0 <= ('0" & count_buffer(0)(21 downto 11));
add_12_b_0 <= ("00000000000" & Carry_0_0);
—---3rd Step addition (31 downto 22) + Carry_0_1
when "100" => add_12_a_0 <= ("00" & count_buffer(0)(31 downto 22));
add_12_b_0 <= ("00000000000" & Carry_0_1);
when others => add_12_a_0 <= (others=>'X’) ;
add_12_b_0 <= (others=>'X") ;
end case;
end process;

—————— 12 bits adder

add_12_result_0 <= add_12_a_0 + add_12_b_0;

—————— Bytes Count
process(RST,CLK_25MHz,I0,0E_bar,data_sel,Count_0O_en)

begin
if(RST = '1)then ----- system Reset
count_buffer(0) <= (others =>"'0");
Carry_0_0 <=0
Carry_0_1 <="'0Y4
Carry_0_2 <="'04

elsif(CLK_25MHz'event and CLK_25MHz = '0")then
if(OE_bar = '0' and data_sel = '0')then
count_buffer(0) <= 10;
Carry_0_2 <="'04
else
case Count_0O_en is
—---1st Step addition (10 downto 0) + (10 downto 0)
when "001"  => count_buffer(0)(10 downto 0) <= add_12_result_0(10 downto 0);
Carry_0_0 <= add_12_result_0(11);-—first step carry
---2nd Step addition (21 downto 11) + Carry_0_0
when "010"  => count_buffer(0)(21 downto 11) <= add_12_result_0(10 downto 0);
Carry_0_1 <= add_12_result_0(11);--Second step carry
—---3rd Step addition (31 downto 22) + Carry_0_1
when "100"  => count_buffer(0)(31 downto 22) <= add_12_result_0(9 downto 0);
Carry_0_2 <= add_12_result_0(10);--Third step carry
when others => Carry_0_2 <="'04
end case;
end if;
end if;
end process;

2.4 55
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