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I ~BARA (3)

BAVHDL 48 € —24 fx 7t &) B & B &) & & 4 # -
library ieee;

use ieee.std_logic_1164.all;

use work.std_arith.all;

entity countby_N is port (
clock:in std_logic;
N:in std_logic_vector (23 downto 0)

D:buffer std_logic_vector (23 downto 0) ) ®
end countby_N;

' architecture DDS of countby_N is begin
accumulator:process(clock)
begin
if (clock’” event and clock="1")then
D<=D+N;
end 1f;
end process accumulator
end DSS. ®
2 A E ey 2% VHIDL % 3% £ & & — 244 Tt & &
B oo 24 u e By BD[23: 0]tk @M M AT o B R e E S
M 4ECypress » 3 & T £ K & K (CIPL) £ > & 4 512818 E
ta o (Macrocell) #264018 £ & B - E = o &2 R # 18 &

0:\60\60033.PTD %78
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- EARA (6)
# -
BERL IR A B2A T B 440K 21884
B 0 & M1 ACypress » 3 &9WARP2 VHDL % % £4. 2 )R & &
E24 B A B B0 BE FE£ X 0 UEE S
13,981,013C +#4l) Rt 2 > s —BX KWK - %
=T AR RAEE—B £ &) £ h éﬁ#%ﬁklfiéﬁ
e X S X LEFRERARASTAGLE - BF 0 3t #
108 —2df A 3t B E > TAEMAE AR — B & #
T H A BB P — s o
TaAMAMNRIERLAETEH - [ ]

e

Bl

Count_by_C 1s a 24 bits counter that counts by a
| fixed number C. --
library ieee;

use leee.std_logic_1164.all;

use work.std_arith.all;
entity, countby_C 1s port (

Clock:in std_logic;

D:buffer std_logic_vector (23 downto 0) ) "
Constant C:std_logic_vector (23 downto 0):=
b" 110101010101010101010101
-- 110101010101010101010101 (binary)equals
13,981,013
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A~ EARHA (T)
decimal.

end countby_C;

architecture DDS of countby_C is
begin
accumulator:process(clock)
begin |
if (clock’ event and clock="1')then
D<=D+C;

end if: o

end process accumulator;
end DDS.

A RARBOGEZKAH > TMEVIDLALE R A K 7 — @24
fr v AC R 3t Eo ey 2 R10 > & & 13,981,013 & 3t % >
Bl w24 AWM E O XA RBE TR KRE T ERBE
Ay B RA R EA ML - BREACH L H
R RE B FedE —M@F TaM244 2 thC
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-~ FRREA (10)
BNl i F Ex-1lwamas "1, o BXAL U E Wk oo

UCH B OO H H B0 SR L S ToaEL8 54
éfja
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Dix] & 3 4 &
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Z~HBARHA (11)
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% (radio frequency; RF) AR 4 > fl 4 & 8 A & & 35 1=
ﬁ’W%Aﬁ%%ﬁ*%%’ﬁmﬁ%%#mo&ﬁ@ﬁ

BRAEBEMUH HE L RTHHAEEHERT - 0 B3 A =
K EZHEMHETF -

A B A K16~ B r b R BISE KB IE K B20 R 2
A — B E WG R A, 9TMHZ B 15 % 0 B R D B2 4 &%
ACHAMSACTEALCEERR S AL O EREAR > &
ST HED P AEUNRL OB EEHESD - floo — @
30KHZ A R ey 2 s mS0MHz A R A 9 S B Z H £ & A » &
B L AERHEHNL) 9Tz E AR RS > NEERA A
H) $ A8 Bt 15 S (50MHZz-30KHz) » R4 B A&k 0 B AH &
BE@HIKHz BT A KRBHE & S240 H B g5 - &
HEEREEMI0KHzE R AR A B AM AL RO R AT -
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BECRARELAABISRARSHAE » R0 B22T & — X
EENEEE EREE YR

A B 84t B4 0 b AME A UCH A Y H
m@ﬁ:wéiwq%@@ﬂwWﬁﬁﬁﬁ.ﬁo%ﬁ
Bl — M B AR Blhodr B B E 26 o & % uC 3t
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R AETEETHOMER > BERKRMEZ —333Hz( ] 40)
ME A CREERAENNETER 2B %8 85 442
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-~ FHARH (14)

333Hz &y &y th 83 A - M & &R B184 A36 4 1 UCH H & B
BE(36 4 L AC 3t # &y 3+ 8 510) C3 & 3
(2%%333)20200000=1, 132, 851

library ieee;
use l1eee.std_logic_1164.all;

use work.std_arith.all;

entity square_wave is port (
clock:in std_logic; o
count_out:buffer std_logic)

end square_wave

architecture NCO of square_wave 1is
signal counter:std_logic_vector (35 dowhto 0)
begin
accumulator:process(clock)
begin
1f (clock’” event and clock="1")then
begin ‘
counter<=counter+1132851;
end 1f;
end process accumulator ;

count_out<=counter(35)

% 18 &
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end NCO;

HAeanit e aWARP2 M # B8 M a & £ 42 & > # 42
E-—HANCHAE LM E 2 HPLDRE X # 2 T e » £ 448
HRBREZOHAEXFRARBRBEGI N FAEHR - 0 2 —HE &
w R IRE R LMW B AE20 0 8 A ®CPLD ¥ & uC 3t
HAOHLEARBIS  FAEAMNT UABAERRANRE &5 & 8
AFERLGCPLD A R F R E R —# FHAMNEEH
5 E n
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= .
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-~ EARHA (16)
B R g H MR EF

A B S AR B8 VIDL o 2 X 28 T 2 § o & 8 A 48 %
EECRREMNABAB(XSEE)EEHE Y 2 — ¢ 8 £ 81
RBI2HEH B R - TAVEIDLAEZ X B R A £ &8 (4H o) 35
FRHM2#E2AFSKAY B2 8% BT A T Ay £
TAERAIOOMHZz( ] o) B9 BF 12 55 » 2 & 89 2 — % ) % #C1
ALBTTT2 £2%/10 » % — & 4 % #C2 £ 83886 %224/20 :
library ieee;
use leee.std_logic_1164.all; "

use work.std_arith.all;

entity countby_C iIs port (
clock:in std_logic;
F_select:in std_logic;

count_out:buffer std_logic_vector (23 downto 0)

constatnt Cl:integer:=167772; -- Give clock/10
output f[requency.
constatnt C2:1integer:=083886; -- Give clock/20 "

output frequency.

end countby C;

(AR O -ﬂ )
\ { vk 1.l
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Z~&\EA (1T)
architecture FSK of countby_C is

begin
accumulator:process(clock)

begin
if (clock’ event and clock="1")then
if (F_select="0")then
count_out<=count_out+Cl
else |
count_out<=count_out+C2
end if; @
end if;
end process accumulator;
end FSK;

A B b o B18 E EFSKAE % 32+ & — M@ %% > &
MERERERE RS BHEERRY » EBE Y — 185 242 %
wmh o R EAFEMAEMRELE L - wB6A T 0 B2
5 BFSK3A % 832m A A » U HMEE EMe)EE— @58
BRIk BE@ LTI M R EE B K E -

R —fEARERALBATHT  AARZ K ﬁi%leﬁ
BE - A T e {iﬁ’{ﬂ&v’fﬁf&“ﬁ‘f’ar‘*‘
(Programmable Read Only Memory: PROM)44 x4 B —10 4
L EDAC 46 — BRI A - 40 & 4] & 2 4 w0 BT A7~ 89 H 4L
R BB - FAaABLI0AS MR EHRI0E S TREKXE S

4
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¥ E(PLD)42 » & 4F uC+ & ey 3t % £10 - PLD 42 2 3 3
PROM 44 #oDAC 46 » DAC 46 4% 4 & & PROM 44 &98 4z & & &
BPLD 42 &2 L & Ry AN o — B A B HF 3% 0 6 4o —
TOMHz 85 A 12 3% » & & 4F AC 3 & &9 +F # %10 2PLD 42 &
PROM 44 #DAC 46 £ F 4 A - 4% APLD 42 #PROM 44 #DAC
46 R % F 2 A A kBT T @4 F @R A o

"ﬁs’iﬁﬁi&/'\ﬁi ¥ — & 4% ] wPROM 44 ¢ 2 2 A7 &
%éi&héﬁﬁ#&’ﬁﬁu?u“‘* CRE B L EEAECH ko)
B B AL R o KMk BT AT 0 48 APLD 42 » PROM 44 %o
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ZIPROM 44 &y a3t H 48 B8 E > £ ERAEZMA
Sine_out[9:8] - PROM 44 & 4 %5 W & 4« B8 /7 57 > 4 LMSB
REAGEEN - |

# 77 £PLD 42 ¥ HYVHDL 2 X 485 & L 4o TH E R & £
Sine_out[8] ##Sine_out[9]
library ieee;
use l1eee.std_logic_1164.all;

use work.std_arith.all;

~entity dds is port (
clock:1n std_logic;
sineout:out std_logic_vector(9 downto 8)
EPROM_addr:buffer std_logic_vector (10 downto 0)

constatnt C:integer:=10000;
end dds;

architecture Countby_C of dds 1s begin
signal count:std_logic_vector(21l downto 0) ;
accumulator:process (reset, clock)

begin

O:\60\60033.PTD
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Z -~ E#ARE (20)
i1f (clock’ event and clock="1"')then
count<=count+C;
end 1if;
end process accumulator;

calc_sine_msb: process (count)
begin
if (count(10 downto 0)<=170)then
sineout<="10";

elseif (count(10 downto 0)>170)and (count(10 o
downto 0)<=853)then sineout<="11":

elseif (count(1l0 downto 0)>853)and (count(10
downto 0)<=1024)then sineout<="10";

elseif (count(10 downto 0)>1024)and (count(10
downto 0)<=1195)then sineout<="01":

elseif (count(l10 downto 0)>1195)and (count(10
downto 0)<=1876)then sineout<="00":

else sineout<="01";

end 1f;

end process calc_sine_mshb; o

EPROM_addr (10 downto 0)<=count(21 downto 11)

end Countby_C;
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— UL EARE AR R E LA KELNEZEKEZ
TREBEHME D — B BEEEEBE O UBREZEREY S
HBBERABREER AR —HHEE > USdHEELEZHY
Rt B o EAARAFZEZBATHEEUELEFEEH B2
B - B A REAFLETRYER G EALENEYE
RRBFBROAANGHEZT R TS ET R B EBE S IR N H R
HHEBHEE RREAFSKA S BT HEETRERA 0 B 3
BHRERMOGEREERAEMERLRESE - 1% > HMmbH
ROBEREBSM L RREE —FER Lx/_i;ilomfcéﬁéﬁzx.
Bl o FE L B -

AXEEAHE (A %4 - DIRECT DIGITAL SYNTHESIZER)

A digital synthesizer includes a memory
containing values representing amplitudes of a
signal such as a sinewave, a digital/analog
converter for converting outputs from the memory
into an analog signal, and a counter for counting '.
by a predetermined fixed increment, which operates
at a high frequency to enable the generation of
very precise frequency waveforms. The digital
synthesizer has many practical applications

including the generation of precise signals to
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W PXEAEE (BHILHE ABHAARE)

AXEAME (A2 L4 ' DIRECT DIGITAL SYNTHESIZER)

extract information from input radio frequency
signals, the obtaining of a precise frequency fron

a low-cost clock, and the use as a component of a
FSK modulator to permit selection between signals

of multiple frequencies without any phase .
discontinuity. Finally, the digital synthesizer
can be used in combination with an 8-bit memory,
to generate a 10-bit input to a digital-to-analog

converter.
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