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MP1 Instruction Format & Instructions MIF (Memory) File of yP1 Program

@ MAX +plus 11 - c:\booksoft\chap8\scomp - [program.mif - Text Editor] E _lolx]
Opcode Address | MAX+plUSTl Fle Edit Templates Assign Utiies Options Window Hep —l=|x|
DzEs el oREsRs DR EEa ARZ 2 |[frdsys | it | Bl EE
15 8 7 o DEPTH = 256; % Memory depth and width are required % Al
WIDTH = 16; % Enter a decimal number % |
ADDRESS_RADIX = HEX; % Address and value radixes are optional %
. 3 . DATA_RADIX = HEX; % Enter BIN, DEC, HEX, or OCT; unless %
Instruction Mnemonic Operation Preformed Opcode Value % otherwise specified, radixes : HEX %
ADD address AC <= AC + contents of memory address 00 -- Specify values for addresses, which can be single address or range
CONTENT
STORE address contents of memory address <= AC 01 BEGIN
LOAD address AC <= contents of memory address 02 [06..FF] :  8000; % Range--Every address from 00 to FF = 8000 (Default) %

— 00 : 0210; % LOAD AC with MEM(10) %
JUMP address PC <= address 03 ol . es1, 7 ADD MEN(I1) to Ad %
JNEG address If AC <0 Then PC <= address 04 02 . 0112; % STORE AC in MEM(12) %
03 : 0212; % LOAD AC with MEM(12) check for new value of FFFF %
ou . 0304; % JUMP to 04 (loop forever) %
10 : AAAA; % Data Ualue of B %
1 : 5555; % Data Value of C%
[17. ™ ’ : A - i 3
pP1 Program for A - B + C . 1;2 :  0000; % Data Ualue of A - should be FFFF after running program %
. _ [Cine 12 Tcol 44 [Ns«| | ﬂl
Assembly Language Machine Language
LOAD B 0211
ADD C 0012
STORE A 0110
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USE IEEE.STD_LOGIC_ARITH.ALL;

USE |IEEE.STD_LOGIC_UNSIGNED.ALL;

LIBRARY Ipm;

USE Ipm.Ipm_components.ALL;

ENTITY SCOMP IS

PORT( clock, reset
program_counter_out
register_AC_out
memory_data_register_out

END SCOMP;

ARCHITECTURE a OF scomp IS

TYPE STATE_TYPE IS ( reset_pc, fetch, decode, execute_add, execute_load, execute_store,

execute_store3, execute_store2, execute_jump );

SIGNAL state: STATE_TYPE;

SIGNAL instruction_register, memory_data_register : STD_LOGIC_VECTOR(15 DOWNTO 0 );

SIGNAL register AC : STD_LOGIC_VECTOR(15 DOWNTO 0 );

SIGNAL program_counter : STD_LOGIC_VECTOR(7 DOWNTO 0 );

SIGNAL memory_address_register : STD_LOGIC_VECTOR(7 DOWNTO 0 );

SIGNAL memory_write : STD_LOGIC;

BEGIN - Use LPM function for computer's memory (256 16-bit words)

memory: Ipm_ram_dq
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:IN STD_LOGIC;

: OUT STD_LOGIC_VECTOR(7 DOWNTO 0 );

: OUT STD_LOGIC_VECTOR(15 DOWNTO 0);
: OUT STD_LOGIC_VECTOR(15 DOWNTO 0));

GENERIC MAP (
Ipm_widthad =>8,
Ipm_outdata 'UNREGISTERED",
Ipm_indata 'REGISTERED",

Ipm_address_control UNREGISTERED",
— Reads in mif file for initial program and data values
Ipm_file => "program.mif",
Ipm_width =>16)
PORT MAP ( data => Register_AC, address => memory_address_register,
we => memory_write, inclock => clock, g => memory_data_register );

program_counter_out <= program_counter;
register_AC_out egister_AC;
memory_data_register_out <= memory_data_register;
PROCESS ( CLOCK, RESET )
BEGIN
IF reset =
state <= reset_pc;
ELSIF clock'EVENT AND clock ='1' THEN
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CASE state IS
-- reset the computer, need to clear some registers
WHEN reset_pc =>
program_counter <= "00000000";
memory_address_register <= "00000000";

register AC <= "0000000000000000";
memory_write <='0%
state <= fetch;

-- Fetch instruction from memory and add 1 to PC
WHEN fetch =>
instruction_register <= memory_data_register;
program_counter <= program_counter + 1;
memory_write <='0%
state <= decode;
-- Decode instruction and send out address of any data operands
WHEN decode =>
memory_address_register <= instruction_register( 7 DOWNTO 0);
CASE instruction_register( 15 DOWNTO 8 ) IS
WHEN "00000000" =>
state <= execute_add;
WHEN "00000001" =>
state <= execute_store;
WHEN "00000010" =>
state <= execute_load;
WHEN "00000011" =>
state <= execute_jump;
WHEN OTHERS =>
state <= fetch;
END CASE;
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— Execute the ADD instruction
'WHEN execute_add =>
register_ac <=register_ac + memory_data_register;
memory_address_register rogram_counter;
state = fetch;
— Execute the STORE instruction
— (needs three clock cycles for memory write)
WHEN execute_store =>
— write register_A to memory
memory_write <="1"
state
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= execute_store2;
— This state ensures that the memory address is
— valid until after memory_write goes inactive

xecute_store3;

WHEN execute_store3 =>
memory_address_register <= program_counter;
state <=fetch;

— Execute the LOAD instruction

'WHEN execute_load =>
register_ac <= memory_data_register;
memory_address_register <= program_counter;
state <= fetch;

- Execute the JUMP instruction

WHEN execute_jump =>
memory_address_register <= instruction_register( 7 DOWNTO 0 );
program_counter nstruction_register(7 DOWNTO 0 );
state <=fetch;

WHEN OTHERS =>
memory_address_register <= program_counter;
state <= fetch;

END CASE;

ENDIF;
END PROCESS;
END a;
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Simulation of yP1 Program

MAX +plus 1T X ‘Waveform Editor]
P MAX+pLSTI Fle Edt View Node Assign Utiites Options Window Help

KENT STATE.

Robert A. Walker

=lolx|
=15

DR&E »nel o v sREsR L BRA EEal 282285
|1y | Ref  [00ns [€I2] Time: [118.0ns Interval:  [118.0ns | il
A Joons

Name: Value: l 200.0ns 400.0ns 500.0ns 800.0ns 1.0us 1.2us 1.4us

| reset 1

g~ clock o

ay state reset_pc - >< fetch X decode Xexecu(eilnadx fetch X decode Xexecute,addx fetch

@y program_counter HOo 00 X [if] X [i7]

@ instruction_register Hoooo 0000 b 0210 ) ot

AV register AC H 0000 0000 ¥ AAAA

e

@ memary_address_register HoO 00 X 10 01 X 11 X

02

memory_data_register_out HO210 0210 X AARA X 0011 X 55565

} S

@ memory_wite.Q 0
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