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PACKAGE #£5 &% 1S
{ BAFaEH }
END [ PACKAGE 1[ /&% 1;
PACKAGE BODY #2/5 L% IS
{ BEFaikER }
END [ PACKAGE BODY ][ #F &% 1;
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PACKAGE #2584 IS
{ BEF@LEW T
END [ PACKAGE 1[ B#F &% 1;
o RFAFPAAEFRRFS AT AL THR, thiwdIELR, 5t
% TARFE. A EAFELF, 4971" P E
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PACKAGE #2584 IS
{ BEF@LEW T
END [ PACKAGE 1[ B#F &% 1;
o BREOEFMARFNRFS AT LLNAET TR, o RIBLR, 2F
%. FERE., LHERAFRBESE, 21255,
o ERFAFMAT ERMNFIRARALZITR, CMNERFOZIIZT
L&,

1| PACKAGE synth_pack IS

2 CONSTANT low2high: TIME :=20ms;

3 TYPE alu_op IS (add,sub,mul,div,eql);

4 ATTRIBUTE pipeline: Boolean;

5 TYPE mvl IS ('U','0','1','Z');

6 TYPE mvl_vector IS ARRAY (NATURAL range <>) OF mvl;
7 SUBTYPE my_alu_op IS alu_op RANGE add to div;
8 COMPONENT nand?2

9 PORT(a,b:IN mvl; c:0UT mvl);

10 END COMPONENT;

11| END synth_pack;
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USE work.synth_pack.ALL;
PACKAGE program_pack IS
CONSTANT prop_delay: TIME;
FUNCTION "and" (1,r: mvl) RETURN mvl;
PROCEDURE load (SIGNAL array_name: INOUT mvl_vector;
start_bit,stop_bit,int_value: IN Integer);
END PACKAGE program_pack;
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USE work.synth_pack.ALL;
PACKAGE program_pack IS
CONSTANT prop_delay: TIME;
FUNCTION "and" (1,r: mvl) RETURN mvl;
PROCEDURE load (SIGNAL array_name: INOUT mvl_vector;
start_bit,stop_bit,int_value: IN Integer);
END PACKAGE program_pack;

R T

o LRFOFMUTELTRASFARELRFTIHAEWN, LIRNEH—
MR AR,
o BAFOKIZOLT AT FH T TAF T A Fsl R F R 8Y
18,
o IR FE, RIGARFALFWNPTHAETZFTE N LR LA,
e %A 46 % 6 AARMA,
o AL/ GLART B GIARIRAF, AARF LZINRERTILG, R 4R
A
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USE work.synth_pack.ALL;
PACKAGE program_pack IS
CONSTANT prop_delay: TIME;
FUNCTION "and" (1,r: mvl) RETURN mvl;
PROCEDURE load (SIGNAL array_name: INOUT mvl_vector;
6 start_bit,stop_bit,int_value: IN Integer);
7| END PACKAGE program_pack;

W R R =

1| PACKAGE BODY program_pack IS

2 USE work.tables.ALL;

3 CONSTANT prop_delay: TIME := 15ns;

4 FUNCTION "and" (1,r: mvl) RETURN mvl;
5

6

BEGIN
RETURN table_end(1l,r);
END "and";
8 PROCEDURE load (SIGNAL array_name: INOUT mvl_vector;
9 start_bit,stop_bit,int_value: IN Integer) IS
10 BEGIN

12 END load;
13| END program_pack;
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1| LIBRARY Work, Std;
2| USE Std.Standard.ALL;
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1| LIBRARY Work, Std;
2| USE Std.Standard.ALL;
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1| LIBRARY Work, Std;
2| USE Std.Standard.ALL;

474 (STDANDARD) #2/4 & % &9 P17 F IR *T 1% 3t SEARHR 2 7T L 49,
o v 2% JATEXTIO A2 5 & F 69 AT F KR, N o 4R4% A USE
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1| USE Std.Textio.ALL; I
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1| LIBRARY Work, Std;
2| USE Std.Standard.ALL;

#=4 (STDANDARD) #2/% &, W 89 Fr A # IR AT & ot S ARER 2 ¥ W69,
o Jn R -Z4¥ FITEXTIO A2 & F 694 AT F F R, N o448 FUSE
F&

1| USE Std.Textio.ALL; I

o STANDARD A2 /5 @ B HA T & T4 IE £ A, F LA fo & HK ; TEXTIO 2
Fal #Zo T 3 ASCHTO BAE 2 FHIBELR, FE£A, 50
A,
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o Jo FBAF X BAR B 6P AAEAT I H R, W LML AUSE F 4 &
A8 RAT 3T T AR L,

1| LIBRARY IEEE;
2| USE IEEE.Std_Logic_1164.ALL;
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LIBRARY IEEE;
USE IEEE.Std_Logic_1164.ALL;
ENTITY decoder_3_8 IS
PORT(gl, g2a_n, g2b_n, a, b, c: IN Std_Logic;
y_n: OUT Std_Logic_Vector(7 DOWNTO 0));
END decoder_3_8;
ARCHITECTURE behavl_decoder OF decoder_3_8 IS
BEGIN
PROCESS(gl, g2a_n, g2b_n, a, b, c)
VARIABLE temporary: Std_Logic_Vector(2 DOWNTO 0);
BEGIN
temporary := gl & g2a_n & g2b_n;
IF temporary = "100" THEN
temporary :=c & b & a;
CASE temporary IS

WHEN "000" => y_n <= B"1111_1110";
WHEN "001" _n <= B"1111_1101";
WHEN "010" => y_n <= B"1111_1011";
WHEN "O11" <= B"1111_0111";
WHEN "100" => <= B"1110_1111";

WHEN "101" => <= B"1101_1111";
WHEN "110" => <= B"1011_1111";
WHEN "111" => y_n <= B"0111_1111";
WHEN OTHERS => y_n <= (OTHERS => '1');
END CASE;
ELSE
y_n <= (OTHERS => '1');
END IF;
END PROCESS;
END behavl_decoder;
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LIBRARY IEEE;
USE IEEE.Std_Logic_1164.ALL;
USE IEEE.Std_Logic_Unsigned.ALL;
ENTITY decoder_3_8 IS
PORT(gl, g2a_n, g2b_n, a, b, c: IN Std_Logic;
y_n: OUT Std_Logic_Vector (7 DOWNTO 0));
END decoder_3_8;
ARCHITECTURE behavl_decoder OF decoder_3_8 IS
BEGIN
PROCESS(gl, g2a_n, g2b_n, a, b, c)
VARIABLE temporary: Std_Logic_Vector (2 DOWNTO 0);
VARIABLE y: Std_Logic_Vector (7 DOWNTO 0);
BEGIN
temporary := gl & g2a_n & g2b_n;
y := (OTHERS => '1');
IF temporary = "100" THEN
y(conv_integer(c & b & a)) :=’0’;
END IF;
yn <=y;
END PROCESS;
END behavl_decoder;
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FUNCTION count (oranges: Integer) RETURN Integer;
FUNCTION count (apples: Bit) RETURN Bit;
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[e] lelelelele}

FUNCTION count (oranges: Integer) RETURN Integer;
FUNCTION count (apples: Bit) RETURN Bit;

count (20)
count('1")
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o FHILF 0 Fo'1' B/EStd_Logic_1164 F2 /4 L b4k 5 B Ak £
AStd_Logic T #I1E,
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O FAEFZH
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AR
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=

o

1| LIBRARY IEEE;

2| USE IEEE.Std_Logic_1164.ALL;

3| USE IEEE.Std_Logic_Arith.ALL;

4| PACKAGE minimum IS

5 FUNCTION min(a, b: Integer) RETURN Integer;
6 FUNCTION min(a, b, c: Integer) RETURN Integer;

7 FUNCTION min(a, b, c, d: Integer) RETURN Integer;

8 FUNCTION min(a, b: Real) RETURN Real;

9 FUNCTION min(a, b, c: Real) RETURN Real;

10 FUNCTION min(a, b, c, d: Real) RETURN Real;

11 FUNCTION min(a, b: Std_Logic_Vector) RETURN Std_Logic_Vector;

12 FUNCTION min(a, b, c: Std_Logic_Vector) RETURN Std_Logic_Vector;

13 FUNCTION min(a, b, c, d: Std_Logic_Vector) RETURN Std_Logic_Vector;

END minimum;
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1| FUNCTION min(x,y,z: Integer)
2 RETURN Integer IS
3 VARIABLE i: Integer;

4| BEGIN

s| IF x < y THEN

6 i = x;

7 ELSE

8 i:=y;

9 END IF;

10 IF z < i THEN

11 i = z;

12| END IF;

13 RETURN i;

14| END min;

FUNCTION min(x,y,z: Std_Logic_Vector)
RETURN Std_Logic_Vector IS
VARIABLE i: Std_Logic_Vector;
BEGIN
IF x < y THEN
i = x;
ELSE
i:=1y;
END IF;
IF z < i THEN
i = z;
END IF;
RETURN i;
END min;
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1| FUNCTION min(a, b, c: Integer)
2 RETURN Integer IS
ARIABLE i: Int ;
1| FUNCTION min(a, b: Integer) 3| VAR R
4| BEGIN
2 RETURN Integer IS 3 IF a < b THEN
3| BEGIN . DA
4 IF a < b THEN 1 Ese
5 RETURN a; 9 i = b
6| ELSE L
7 RETURN b; 13 ?gDcn:’i THEN
8| END IF; " P e
9| END min; 2| END IF;
RETURN i;
14| END min;
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o f5l4w /& IEEE1076 ¥, EH A+ M T XA R T E LA P oy 3
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LH Fat P2 09 hn ik, ﬁ"%%‘%i&/ﬁ‘Bit_Vector KA mikiE A,
W] 5647 7 B — A3 4TBit_Vector XA ki H o9+ H4, REH#
TEHRAA,

PACKAGE math IS

FUNCTION "+"(1, r: Bit_Vector) RETURN Bit_Vector;
END math;
PACKAGE BODY math IS

FUNCTION "+"(1, r: Bit_Vector) RETURN Bit_Vector IS

END FUNCTION;
END math;
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1| SIGNAL multi_driver_sig: decide four_val; I
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o W R—ANMZFEAMBERARBAZS, MBEAMEFTHELA SR
B, WA IR,

o —/NEA AR IREGIE T LI B A A RBIE S, FIA— Nk
155 H @A I ik,

o — MG IERLZT EVT A QAR I

1| SIGNAL multi_driver_sig: decide four_val; I

o B FERLFP—ANEETERE, RERAXNFEEER—A
25, IR EEF R T S AREAZ5ALR B — ANk B & 2009 1L,
1| SUBTYPE multi_driver IS decide four_val;
2| SIGNAL multi_driver_sig: multi_driver;
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1| SIGNAL multi_driver_sig: decide four_val; I

o B FERLFP—ANEETERE, REAXNFEEER—A
25, R EEF R T S AREAZ5ALR B — ANk B & 3009 1L,

1| SUBTYPE multi_driver IS decide four_val;
2| SIGNAL multi_driver_sig: multi_driver;
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o FBT RA AT AR £ WA IR A9IE FALG P RIATAP R, BP st A
09 BT A BRSE AT F) B, PR —ANEF ) RIBGMELR W, 4F A Ry
155 09 RAAA,
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1| TYPE four_val IS ('X','0','1','Z'); I

0 'X' AT AAEAL, 0" ATEHOM, "1 A TEHLM, 2 AT ML,

@ A TH F—/four_val R RIAZF 0 RLAE, LMANEfour_val A PR
EME 580947, SAATHN, ) BOGMEKE,

@ 'X' EFHEKE, 0. '1' EEHFHF, 7 EFH R,
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TYPE Std_ULogic IS ('U','X','0','1','Z','W','L','H','-");

TYPE Std_ULogic_Vector IS ARRAY(Natural RANGE <>) OF Std_ULogic;
SUBTYPE Std_Logic IS Resolved Std_ULogic;

FUNCTION Resolved(S: Std_ULogic_Vector) RETURN Std_ULogic;

o 'U' RmiE, ALibEgEs (L) mrégmisil
o 'X' BARME, EH0RBIRTHINLER

e '0' Ei¥AH 0, MAREHEO,;

o '1' iZi¥A 1, MAREH 1,

o 'Z' HME, ZANMATIHMAES

o 'W' B AR, BEH0RBFITHINER

o 'L' 3340, TiL;
o 'H' 35i%4 1, ki3,
o '-' Lx, ATHAL,
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CONFIGURATION BLE Z#F OF SAR %Ak IS
FOR ZHMIRE AR
END FOR;

END BLE %AR;
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CONFIGURATION BLE Z#F OF SAR %Ak IS
FOR ZHMIRE AR
END FOR;

END BLE %AR;

CONFIGURATION config rtl OF full_adder IS
FOR rtl
END FOR;

4| END config_rtl;
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do F A EANGEHR P OB B R R A&, mERE L EAT
HAE AR A G S AP U AR 0, W8 S48 R TR B S 4 T
X 1) r“'o
cyol\?glngRATmN BLE % OF FHRLHR 1S

FOR ZMIREHR

{FOR {#IH T4 %47 |OTHERS|ALL}: HBEMTHEH | FIRLHR
USE CONFIGURATION & it/E&#R. BE LA |
USE ENTITY &t B &HR. FREHR (EHMIRER);
[GENERIC MAP (/& Bt &)1
[PORT MAP (3% v Bt &) ]
END FOR;
END FOR;
END Mt & &#k;
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LIBRARY IEEE;
USE IEEE.Std_Logic_1164.ALL;
ENTITY inverter IS
PORT(a: IN Std_Logic;
b: OUT Std_Logic);
END inverter;
ARCHITECTURE inv_arch OF inverter IS
BEGIN
b <= NOT a;
END inv_arch;
CONFIGURATION config_inverter OF inver
FOR inv_arch
END FOR;
END config_inverter;

LIBRARY IEEE;
USE IEEE.Std_Logic_1164.ALL;
ENTITY nand2 IS
PORT(a, b: IN Std_Logic;
c: OUT Std_Logic);
END nand2;
ARCHITECTURE nand2_arch OF nand2 IS
BEGIN
c <= a NAND b;
END nand2_arch;
CONFIGURATION config _nand2 OF nand2 IS
FOR nand2_arch
END FOR;
END config_nand2;
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LIBRARY IEEE;
USE IEEE.Std_Logic_1164.ALL;
ENTITY mux IS
PORT(a, b, c: IN Std_Logic;
outl: OUT Std_Logic);
END mux;
ARCHITECTURE mux_archl OF mux IS
SIGNAL a_n, b_n, c_not: Std_Logic;
COMPONENT inverter
PORT(a: IN Std_Logic; b: OUT Std_Logic);
END COMPONENT;
COMPONENT nand?2
PORT(a, b: IN Std_Logic; c: OUT Std_Logic);
END COMPONENT;
BEGIN
U0: inverter PORT MAP(a=>c, b=>c_not);
U1l: nand2 PORT MAP(a=>a, b=>c_not, c=>a_n);
U2: nand2 PORT MAP(a=>b, b=>c, c=>b_n);
U3: nand2 PORT MAP(a=>a_n, b=>b_n, c=>outl);
END mux_archi;
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CONFIGURATION configl mux OF mux IS
FOR mux_archl
FOR UO: inverter USE CONFIGURATION Work.config_ inverter;
END FOR;
FOR ALL: nand2 USE CONFIGURATION Work.config_nand2;
END FOR;
END FOR;
END configl_mux;
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CONFIGURATION configl mux OF mux IS
FOR mux_archl
FOR UO: inverter USE CONFIGURATION Work.config_ inverter;
END FOR;
FOR ALL: nand2 USE CONFIGURATION Work.config_nand2;
END FOR;
END FOR;
END configl_mux;

CONFIGURATION config2 mux OF mux IS
FOR mux_archil
FOR UO: inverter USE ENTITY Work.inverter(inv_arch);
END FOR;
FOR U1,U2,U3: nand2 USE ENTITY Work.nand2(nand2_arch);
END FOR;
END FOR;
END config2_mux;
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1| CONFIGURATION config3_mux OF mux IS

2 FOR mux_archil

3 FOR UO: inverter USE ENTITY Work.inverter(inv_arch);

4 PORT MAP(x=>a,y=>b);

5 END FOR;

6 FOR U1,U2,U3: nand2 USE ENTITY Work.nand2(nand2_arch);
7 PORT MAP(x=>a,y=>b,z=>c);

8 END FOR;

9| END FOR;

10| END config3_mux;
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SR F AT M RE

o EAMEE T, BE FWAAEIMI T LMK,
o AN —FrBM B TMEREFALKX, TIRELMIKRG F GRS
HEFARE,
FOR {#|1LU#F %48 |OTHERS|ALL}: HBERTHLAR | FLIRGHR
USE CONFIGURATION & it/E&#M:. BE LR |
USE ENTITY &t ELH. TREMHR (EMIKEH);
[PORT MAP (3% @ BRAT &) ;]
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LIBRARY IEEE;
USE IEEE.Std_Logic_1164.ALL;
ENTITY mux IS
PORT(a, b, c: IN Std_Logic;
outl: OUT Std_Logic);

W R R =

6| END mux;

ARCHITECTURE mux_archl OF mux IS

8 SIGNAL a_n, b_n, c_not: Std_Logic;

9 COMPONENT inverter

10 PORT(a: IN Std_Logic; b: OUT Std_Logic);

11 END COMPONENT;

12 COMPONENT nand2

13 PORT(a, b: IN Std_Logic; c: OUT Std_Logic);
14 END COMPONENT;

15 FOR U0: inverter USE CONFIGURATION Work.config_inverter;
16 FOR ALL: nand2 USE ENTITY Work.nand2(nand2_arch);
17| BEGIN

18 U0: inverter PORT MAP(a=>c, b=>c_not);

19 U1l: nand2 PORT MAP(a=>a, b=>c_not, c=>a_n);

20 U2: nand2 PORT MAP(a=>b, b=>c, c=>b_n);

21 U3: nand2 PORT MAP(a=>a_n, b=>b_n, c=>outl);

~
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do R AV FARG LA E P AL A T HRIES, MNTARRRE R ER
Fl 3k o 89 BAN A E BT 5 R B 6982 AR T AFdo T 12 42

CONFIGURATION BLE Z#F OF SR %Ak IS
FOR ZMIRE AR
{FOR 3% #
{FOR {#IHCTA L4 |OTHERS|ALL}Y: #MAMFLHR | FiRE
#
USE CONFIGURATION & itBE &4k, BE LM |
USE ENTITY &t & &H#R. FREH (EHMIKEH);
[PORT MAP (3% O Bedt &) ;]
END FOR;}
END FOR;}
END FOR;
END A& &AR;
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