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Report<iy 5>
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ARG — M1
assert false
report "FRxEkxEkx oo IMAGE(DWIDTH) & "BIT DIVIDER SEQUENCE FINISHED
AT " & IMAGE(now) & " I & ' *¥xddkksdxn
severity note;
Wr 5 & & — N A ERIAE, T EEIE false. X i B H 2R P HAT 23X HLI 5 i
ES AL, EHTHE . A note, FERSILAS IHT H T LRSS WoR:

o Wik, s ] BIT DIVIDER SEQUJEMCE FINISHED AT 52428800 ns | s
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assert (s_cyi((DWIDTH-1)/4) = "0%)



and (s_ovi = "0")

and (s_qutnt = conv_std logic_vector(v_quot,DWIDTH))

and (s_rmndr = conv_std_logic_vector(v_remd,DWIDTH))

report "ERROR in division!"

severity failure;
Wi s A 4 DN IFHRE SRR, HEH P — N RAPA AL AN RIE A, Wrs

BT WK S OB 4 “ERROR in division! “IXAMH R . FF FLIE B IIAS H S 20 00 ok
failure, X—RotF BB XA S S bR A0 45 R T IR .
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I NALE, IXFERIACRL S o5 R ] LA F) 100% o B K SIE 0B R R A Bhoe s, 15
SO N R I (55 N
FEZEMR R A E— oo, Bl R— 74 RAVECT-HE% . Testbench EH
ST B ) N i 3l s R RS B v 5 1 At AR B R I SR R 1 —
o XS FRATXA 7t AEZT L ALU By A /1 65536 Al AN 415, AR5 HF ALU #~/E
(R V4 HE (R testbench S (P30T EE(EAE LR, G SR A 0 357 2B U e 1 ARt A 8
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1. testbench %t s_dvdnd (#%[%%0. s dvsor (2%, s_cyo (HEf7). s_ovo (i
AT ERER ALU P95 acc_i (BEIR%0 . ram_data_i (BR%0. cy_i GIA). ov_i
it A7)
2. testbench FJ#i A s_qutnt (F5§). s_rmndr (%0, s_cyi GHA7). s_ovi Ga 7))
EREF] ALY (% result_a_o(F). result_b_o(4&%0 . new_cy o(iEA7).new_ov_o
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4. assert (s_cyi((DWIDTH-1)/4) = "0%)
and (s_ovi = "0")
and (s_qutnt = conv_std_logic_vector(v_quot,DWIDTH))
and (s_rmndr = conv_std_logic_vector(v_remd,DWIDTH))
report "ERROR in division!"
severity failure;
A 51 F52 RGHE, BREIZHI cy AL[HEEHR 0, WIHRERECH 0 M ov & 1, 5UE 0,
FEFe
s_qutnt = conv_std _logic_vector(v_quot,DWIDTH)
s_rmndr = conv_std_logic_vector(v_remd,DWIDTH)
FHkxtia Has Bk T L. conv_std_logic_vector () JE2RAVE: k%,

——HEHERNERNTIH
library IEEE;

use IEEE.std_logic_1164.all;
use IEEE.std_logic_arith.all;



library work;

use work.mc8051_p.all;
library STD;

use STD.textio.all;

—— 5 &k, testbench BBIFHIEWIER R . BIA testbench 2R ER], AL
——Xt4MEEO, Brll entity RF K. (HEUWRESR, XREERER.

entity TBX mc8051 alu is

end TBX_mc8051_alu;

architecture TBX_ARCH DIV of TBX mc8051_alu is
—— X Tufr, BRI EAA RS E T MM SOF XX, AR Ehls . B
—— Ao e AUE X TufF .

component mc8051 alu

port (
new ov_o : out STD _LOGIC; ——H) ov AL, i
ov_i : in STD_LOGIC := "X"; ——ov L, A
new cy o - out STD LOGIC VECTOR ( 1 downto 0 ); —— W H) cy AL, HiHd
acc_i : in STD_LOGIC_VECTOR ( 7 downto 0 ); ——acc, #A
rom_data_i : in STD_LOGIC_VECTOR ( 7 downto 0 ); ——rom_data, A
cmd_i : in STD_LOGIC_VECTOR ( 5 downto O ); ——mwd, @A
ram_data_i : in STD_LOGIC_VECTOR ( 7 downto 0 ); ——ram_data, #A
cy_i - in STD_LOGIC_VECTOR ( 1 downto 0 ); ——cy, @A
result_ b o : out STD LOGIC_VECTOR ( 7 downto 0 ); ——&%b, fH
result_a o : out STD_LOGIC_VECTOR ( 7 downto 0 ) ——&% a, WH

):

end component;

-- IMAGE - Convert a special data type to string --

This function uses the STD.TEXTIO.WRITE procedure to convert different --
-- VHDL data types to a string to be able to output the information via --
-- a report statement to the simulator. --
-- (VHDL"93 provides a dedicated predefinded attribute "IMAGE) --
——EXT —AERHIMAGE, ZFTABEMWAEX, BERXT IMAGE #1T T EH, — £
——time ZFRBEHR string, 5H— AR integer ZZRFEHRL string
function IMAGE (constant tme : time) return string is

variable v_line : line;

variable v_tme : string(l to 20) := (others => " *);



begin
write(v_line, tme);
v_tme(v_line.all"range) := v_line.all;
deallocate(v_line);
return v_tme;

end IMAGE;

function IMAGE (constant nmbr : integer) return string is
variable v_line : line;
variable v_nmbr : string(l to 11) := (others => " *);
begin
write(v_line, nmbr);
v_nmbr(v_line.all"range) := v_line.all;
deallocate(v_line);
return v_nmbr;
end IMAGE;

——E R, ErERE KRS ABIE IR A R AT R, mREER
——=4E, BEENEIRIHEH —MERER . RS testbench Z AR TR
——155, Ek testbench K 2B IR B TTHISN , BN A TT 5 H 3R]

— —testbench KA .

procedure PROC_DIV_ACC_RAM (

constant DWIDTH : In positive;
constant PROP_DELAY : in time;

signal s _cyi > in std_logic_vector;
signal s _ovi > in std_logic;

signal s _qutnt : in std_logic_vector;
signal s _rmndr : in std_logic vector;
signal s _cyo > out std_logic_vector;
signal s ovo : out std_logic;

signal s _dvdnd : out std_logic vector;
signal s _dvsor : out std_logic vector;

signal s _dvdr_end : out boolean) is

variable v_quot : integer;
variable v_remd : integer;
variable v_flags : std_logic_vector((DWIDTH-1)/4+1 downto 0);

begin
s_dvdr_end <= false;
for j in O to 2**DWIDTH-1 loop
s_dvdnd <= conv_std_logic_vector(j,DWIDTH); ——7=4=kBa%
for i in O to 2**DWIDTH-1 loop
s_dvsor <= conv_std_logic_vector(i,DWIDTH); ——;F=AERR%



for f in 0 to 2**(((DWIDTH-1)/4)+2)-1 loop ——JF=4 cy flov
v_flags := conv_std_logic_vector(f,((DWIDTH-1)/4)+2);

s cyo <= v_flags(((DWIDTH-1)/4) downto 0); ——s_cyo#ls ovo#rHZ)
s ovo <= v_flags(v_flags HIGH); ——mc8051_alu K cy i M ov_i
wait for PROP_DELAY; ——2%5%F 100ns

if i /= 0 then

v_quot := j/i; —— PR

v_remd := j rem i; — —AEBHRFRIRE

assert (s_cyi((DWIDTH-1)/4) = "0%) — — X RBAT IR

and (s_ovi = "0")
and (s_qutnt = conv_std logic_vector(v_quot,DWIDTH))
and (s_rmndr = conv_std_logic_vector(v_remd,DWIDTH))
report "ERROR in division!"
severity failure;
else —— BNERECK 0
assert (s_cyi((DWIDTH-1)/4) = "0%)
and (s_ovi = "17)
report "ERROR in division by zero - flags not correct!”
severity failure;

end if;
end loop; -- f
end loop; -1
end loop; -- ]
assert false —— BERITRIXBRREE S E

report "rrExEskkk g IMAGE(DWIDTH) & "BIT DIVIDER SEQUENCE FINISHED AT ™
& IMAGE(now) & ™ I' & ' *xxxddkksdkn
severity note;
s_dvdr_end <= true;
wait;
end PROC_DIV_ACC_RAM;
——EXHEHENES
constant PROP_DELAY : time := 100 ns;

signal rom_data DIV_ACC_RAM : std_logic_vector(7 downto 0);
signal ram_data DIV_ACC_RAM : std_logic_vector(7 downto 0);
signal acc DIV_ACC RAM : std logic_vector(7 downto 0);
signal hlp DIV_ACC_RAM : std_logic_vector(7 downto 0);
signal cmd _DIV_ACC RAM : std logic_vector(5 downto 0);
signal cy DIV_ACC_RAM : std_logic_vector(1l downto 0);
signal ov_DIV_ACC_RAM : std_logic;

signal new_cy DIV_ACC_RAM : std_logic_vector(1l downto 0);
signal new_ov_DIV_ACC_RAM : std_logic;

signal result_a DIV_ACC_RAM : std_logic_vector(7 downto 0);



signal result_b DIV_ACC_RAM : std_logic_vector(7 downto 0);
signal end_DIV_ACC_RAM : boolean;

rom_data DIV_ACC RAM <= conv_std logic_vector(0,8);

cmd_DIV_ACC_RAM <= conv_std_logic vector(43,6); ——43 ¥ RBREMS
UUT : mc8051_alu ——Hlfot:
port map (

rom_data_i => rom_data DIV _ACC RAM(7 downto 0),
ram_data_i => ram_data DIV _ACC RAM(7 downto 0),

acc_i => acc_DIV_ACC_RAM(7 downto 0),
cmd_i => cmd_DIV_ACC_RAM,
cy_i => cy_DIV_ACC_RAM(1 downto 0),
ov_i => ov_DIV_ACC_RAM,

new cy o => new_cy DIV_ACC_RAM(1 downto 0),

new ov_o => new_ov_DIV_ACC RAM,

result a o => result_a DIV _ACC RAM(7 downto 0),

result b o => result_b DIV _ACC RAM(7 downto 0));
——mc8051_alu FIER % B¥k. cyi. ovi B PROC_DIV_ACC_RAM =4
——¥EE 3 PROC_DIV_ACC_RAM HIT (s_qutnt) &% (s_rmndr) ¥ Port 51 £ in,
— — FR3%EH: mc8051_alu % result_a _DIV_ACC_RAM Al result_b _DIV_ACC_RAM

PROC_DIV_ACC_RAM (DWIDTH => 8, —— TR
PROP_DELAY => PROP_DELAY,
s_cyi => new_cy_DIV_ACC_RAM(1 downto 0),
s_ovi => new_ov_DIV_ACC_RAM,
s_qutnt => result_a DIV_ACC RAM(7 downto 0), —— &
s_rmndr => result_b DIV_ACC RAM(7 downto 0), ——&RE
S_Cyo => cy_DIV_ACC_RAM(1 downto 0),
S_0Vo => ov_DIV_ACC_RAM,
s_dvdnd => acc_DIV_ACC_RAM(7 downto 0), — — BB AL
s_dvsor => ram_data DIV_ACC_RAM(7 downto 0), ——FR¥
s_dvdr_end => end_DIV_ACC_RAM);

end TBX_ARCH_DIV;



——ME, Fas TBX_mc8051 alu XA entity f#F] TBX_ARCH DIV iX> architecture
configuration TBX_CFG_mc8051 alu_TBX_ARCH_DIV of TBX mc8051_alu is
for TBX_ARCH DIV

end for;
end TBX_CFG_mc8051_alu_TBX_ARCH_DIV;



