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BonOntwkn Epyacia og vhdl yia tnv ApXLTeEKTOVLK YITOAOYLOTWV
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Pice3laze

Jtnv gpyoaoia autn, kateBaloupe tov enefepyaotr) picoblaze oe mAaketa

fpga ko extunwvoupe to pvupa hello world.

Oa MPEMEL MPWTA VA XPNOLUOToLcou e oav top module to apxeio
s3esk_startup.vhd, oto omoio Ba meplExovtal ta apxeia control.vhd,
kcpsm3.vhd kat s3esk_startup.ucf. Ztnv apxn Ba npémnetl va
dnuoupynOel to apyeio control.vhd, mou Ba mepLEXEL KAl TNV EKTUTIWON
UNVUpaToC. Oa pémel va aAAdgoupe Tov Kwdika oto control.psm, yla va
EKTUTIWVEL TO HUVUHA TTIOU BEAOULE.

disp SPARTAN: LOAD 55, character H
CALL LCD write data
LOAD s5, character e
CALL LCD write data
LOAD 55, character 1
CALL LCD write data
LOAD s5, character 1
CALL LCD write data
LOAD 55, character o
CALL disp space
LOAD s5, character w
CALL LCD write data
LOAD 355, character o
CALL LCD write data
LOAD s5, character r
CALL LCD write data
LOAD s5, character_1
CALL LCD write data
LOAD 55, character d
CALL disp space
RETURN

META 0TO TEPUATLKO TPEXOUUE TNV eVToAnl KCPSM3 control.psm


http://arch.icte.uowm.gr/

C:\Users\8AT0™1\DOCUME™1\fpga2\ASSEMB™1>KCPSM3 control.psm

PASS 7 - Writing coefficient file
control.coe

PASS 8 - Writing UHDL memory definition file
control.vhd

PASS 9 - Writing Uerilog memory definition file
control.v

PASS 10 - Writing System Generator memory definition file
control.m

PASS 11 - Writing memory definition files
control.hex
control.dec
control.mem

CPSM3 successful.

CPSM3 complete.

‘Etol adou napaxBei to control.vhd, To mpooBEtoue oto
s3esk_startup.vhd pall pe ta aAAa apyeia.

& chris
= [t s3esk_startup - Behavioral (s3esk_startup.vhd)
processor - kepsm3 - low_level_definition (kepsm3.vhd)

program_rom - control - low_level_definition {control.vhd)
[ s3esk_startup.ucf

Eniong, Ba npémnel va kAvou e aAlayn otov KwdLka Tou
s3esk_startup.vhd. Mpénetl va adoatpécouvpe tnv €€0do proc_reset, mou
EXEL va KAveL oxéon Ue Tov JTAG loader, (auto oupPaivel emeldn kavaue
reassemble 1o apxeio psm). Etol, oto onua kcpsm3_reset, Sivoupe 0.

port map( address => address,
instruction => instruction,
—-— proc_reset => kcpsm3 reset, -—JTAG Loader

clk => clk):
kcpsm3 reset<= '0';

AdoU KAVOUE KoL TIC OWOTEC aAAAAYEC Kal oTo apxeio ucf, yia va
Aettoupyel otn mAaketa Spartan 3A.



NET "clk" PERIOD = 20.0ns HIGH 50%;

#

# soldered 50MHz Clock.

#

NET "clk" LOC = "E12" | IOSTANDARD = LVTTL:
#

#

# Simple LEDs

# Require only 3.5mA.

NET "led<0>" LOC = "R20"
NET "led<1>" LOC = "T13%"
NET "led<2>" LOC = "U20"

TOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 4;
TOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 4;
TOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 4;

|

|

|

NET "led<3>" LOC = "U19" IOSTANDARD = LVTTL SLEW = SLOW DRIVE = 4;
NET "led<4>" LOC IOSTANDARD = LVTTL SLEW = SLOW DRIVE = 4;
NET "led<5>" LOC IOSTANDARD = LVTTL SLEW = SLOW DRIVE = 4;

NET "led<é6>" LOC | TOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 4;
NET "led<7>" LOC = "W21" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 4;

# LCD display

# Very slow so can use lowest drive strength.

#

NET "lcd_rs" LOC = "Y14" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;
NET "lcd_rw" LOC = "W13" IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;

NET "lcd rw" LOC = "W13" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;

NET "lcd_e" LOC = "ABA" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;

NET "lcd d<4>" LOC = "AA12" | IOQSTANDARD = LVITL | SLEW = SLOW | DRIVE = 2;

NET "lecd d<5>" LOC = "Yyl16" | IOSTANDARD = LVTITL | SLEW = SLOW | DRIVE = 2;

NET "lecd d<&>" LOC = "AB16" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;

NET "lcd d<7>" LOC = "Y15" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;

#

# Strata Flash (need to disable to use LCD display)

#

NET "strataflash_oe" LOC = "C18" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;

NET "strataflash_ce" LOC = "Dlé" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;
NET "strataflash _we" LOC = "D17" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 2;
#

#

# Simple switches

# Pull UP resistors used to stop floating condition during switching.

#

NET "switch<0>" LOC = "V8" | IOSTANDARD = LVTTL | PULLUP;

NET "switch<l>" LOC = "U1l0" | IOSTANDARD = LVTTL | PULLUE;

NET "switch<2>" LOC = "U8" | IOSTANDARD = LVTTL | PULLUP;

NET "switch<3>" LOC = "T9" | IOSTANDARD = LVTTL | PULLUP;

#

#

# Press buttons
# Must have pull DOWN resistors to provide Low when not pressed.

NET "btn north" LOC = "T14" | IOSTANDARD = LVTTL | PULLDOWN;

NET "btn east" LOC = "T1lé6" | IOSTANDARD = LVTTL | PULLDOWN;

NET "btn south" LOC = "T15" | IOSTANDARD = LVTTL | PULLDOWN;

NET "btn west" LOC = "U15" | IOSTANDARD = LVTTL | PULLDOWN;

#

# Rotary encoder.

# Rotation contacts require pull UP resistors to provide High level.
# Press contact requires pull DOWN resistor to provide Low when not pressed..
#

NET "rotary a" LOC = "T13" | IOSTANDARD = LVTTL | PULLUE;

NET "rotary b" LOC = "R14" | IOSTANDARD = LVTTL | PULLUE;

NET "rotary press" LOC = "R13" | IOSTANDARD = LVTTL | PULLDOWN;

‘Etol, adoU Kavoupe generate to bitstream pmopoupe va to
KATEBACOUUE e TO impact 0T MAAKETA KoL VOL EKTUTIWOOUE TO UAVUHA
otnv 00o6vn lcd tng mMAakETac.

To schematic Tou KUKAWHOTOC PALVETAL OTN MAPAKATW ELKOVAL



s3esk_startup
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—- Standard IEEE libraries

library IEE
use STD_LOGIC

use IEEE,STD_LOGIC_ART
TD_LOGIC_UNSIG!

use unisim.vcomponents.all:

-- Main Entity for KCESM3

entity kepsm3 is
Port { address : out std logic veeter(9 downto 0);
instruetion : in std_logic_vector (17 downto 0):

port_id : out std_legic_vector (7 dewate 0);

write_strobe : out std_log

out_port : out std_: downto 0);
read strobe : out std
in_port : in std_ vector(7 downto 0):

interrupt i in std_
interrupt_ack : out std
reset : in std
clk @ in std

end kepsm3:

—- Start of Main Architecturs for KCPSM3

architecture low_level definition of kopam3 is

-- Signals used in KCPSM3

—- Fundamental control and decode signals

signal ©_state :
signal not_t_state
signal internal reset :
signal reset_delay
signal move_group :

|prenitecture Benavioral of s3esk_startup is

-- declaration of KCPSM3

component kcpsm3

Port | address : out std_logic_vector(9 downto 0):
instruction : in std :_vector(17 downto 0);
port_id : out std vector (T downto 0):
write_strobe : out scd :
out_port : out std downto 0) z
read_strobe : out std
in pors : in std

interrupt : in std
interrupt_ack : out std
reset : in std_.

clk : in std_logic):

end component;
-- declaration of program ROM
component control
Port ( address : in std lo (9 downto 0);
instruction : out std_logic_veetor(17 downta 0):
—-proc_reset : out std logic:
clk : in std_logic):

c vect

end component;

--JTAG Loader

version

-- Signals used to connect KCPSM3 to program RCM and I/C laogic
signal address : std_logic_vector (S downto 0):

signal instruction : std_logic_veector (17 downte 0):
signal porc_id -
signal
signal in port

signal write_strobe :
signal read strobe
signal interrupt :
signal interrupt_ack
signal kepsm3_teset :

o
g
K
]
&
H
a

-- Signals for LCD operation



126 -

137 -- Signals used to interface to rotary encoder

128 --
129  sign:

al rotary a_in
130 signal rotary b _in

131 signal rotary press_in

132 signal rotary_in

133 signal rotary_gl

134 signal rotary_q2

135 signal delay_rotary gl

136 signal rotary_event

137 signal rotary left :

138 —

139 —

140

141 —

142 -- Start of circuit description

143 —

144 Dbegin

145 -

146

147 -- Disable unused components

148

149 -

150 --StrataFLASH must be disabled to prevent it conflicting with the LCD display

151 -

152 stracaflash oe <= '1';

153 strataflash ce <= '1';

154 strataflash we <= '1';

155 -

156 -

157

158 —— KCPSM3 and the program memsry

159

160 -

161

162 processor: kcpsm3

163 port map( address address,

162 instruction instruction,

165 port_id port_id,

166 write_ strobe write_strobe,

167 out_port => out_port,

168 read strobe read_straobe,

169 in_port in_port,

170 interrupt interrupt,

171 interrupt ack interrupt_ack,

172 reset => kcpsm3_reset,

-— Data Register signals

signal sx i std _logic_vector (7 downto 0);
signal sy : std logic_vwector (7 downto 0):
signal register type : =td logicy

signal register_write ¢ std_logicy

signal register enable : std logic;

signal second operand i std logic_ vector (7 downto 0);
-— Scratch Pad Memory signals

signal memory_data : std_logic_vwector (7 downto 0):
signal store data : std logic wvector (7 downto 0);
gignal memory type ¢ ztd_logicy

signal memory wWrite : std logic:

signal memory_enable i std_logics

-— 5Stack signals

signal stack pop data : =2td logic vector (9 downto 0);
signal stack ram data i std logic_vector (3 downto 0);
signal stack address ¢ std logic_vwector(4 downto 0):
signal half stack address : std logic vector (4 downto 0);
signal stack address_carry ¢ std logic_vector(3 downto 0):
signal next_stack address : std logic_vector(4 downto 0):
signal stack write_enable i std logics

signal not active_interrupt ¢ ztd_logicy

-— ALT signals

signal logical result : std logic wvector (7 downto 0);
signal logical value ¢ std logic_vwector (7 downto 0):
signal sel logical : std logic:

signal shift result i std _logic_vector (7 downto 0);
signal shift walue ¢ std logic_vwector (7 downto 0):
signal sel shift : =td logicy

signal high shift_in ¢ std_logicy

signal low_shift_in : std_logics

signal shift_in i std logics

signal shift carry ¢ ztd_logicy

signal shift carry wvalue : std logic:

signal arith result ¢ std logic_vector (7 downto 0):
signal arith wvalue : std logic_vwector (7 downto 0):
signal half arith : std logic wvector (7 downto 0);
gignal arith internal carry ¢ 2td logic_vector(7 downto 0):
signal sel arith carry in : std logic:

signal arith carry in i std_logics

[ p—}
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284 -- Fundamental Control

285
286 Definition of T-state and internal reset
287 -

288

289 —

290 t_state_lut: LOTL

291 --synthesis translate off

202 generic map (INIT => X"1

293 --synthesis translace_on

294 port map( I0 => T_state,

295 0 => not_t_state ):
296

297 toggle flop: FDR

208 port map ( D => not_t_state,

299 Q => t_state,

300 R => internal_reset,
301 C => clk):

302

303 reset_flopl: FDS

304 port map ( D => ‘0",

305 Q => resec_delay,

306 s reset,

307 C => clk):

308

308 reset_flop2: FDS

310 port map ( D => reset_delay,

311 Q => internal_reset,
312 s reses,

313 C => clk);

312 —

315

316 —

317 Interrupt input logic, Interrupt enable and shadow Flags.
318

319 Captures interrupt input and enables the shadow flags.
320 Decodes instructions which set and reset the interrupt enable flip-flop.
321 —

322

323 —

324

325 -- Interrupt capture

326

327 int_capture_flop: FDR

328 port map ( D => interrupt,

329 Q => clean_int,

377 I1 => instruction(15),
378 I2 => instruction(l6),
379 I3 => instruction(17),
380 0 => int_update_snable );
381

382 int_value lut: LUT3

383 --synthesis translate_off

384 generic map (INIT =» X"04")

385 --synthesis translate_on

326 port map( 10 => active_interrupt,
387 I1 =» instruction(o),
388 12 => interrupt_ack_internal,
389 0 => int_enable_value );
390

391 int_enable_flop: FDRE

392 port map ( D => int_enable_value,
393 @ => int_enable,

394 CE => int_update_enable,
395 R => internal_reset,
396 C =» clk);

397 -

398

399 -

400 -- Decodes for the control of the program counter and CALL/RETURN stack
401

402

403 -

404 move_group_lut: LUT4

405 --synthesis translate_off

406 generic map (INIT => X"74

407 --synthesis translate_on

408 port map( I0 => instruction(14),
409 I1 => instruction(15),
410 I2 => instruction(l6),
411 13 =» instruction(17),
412 0 => move_group );:

413

414 condition met_lut: LUT4

415 --synthesis translate off

416 generic map (INIT => X"

417 --synthesis translate_on

418 port map( 10 => carry_flag,

419 11 => zero_flag,

420 12 => instruction(10),
421 I3 => instruction(11),
422 0 => condition met );
423



call tvpe_lut: LUT
--synthesis translate off
generic map (INIT X1
--synthesis translate _on
port map( I0 => instruction(14),
I1 => inscruction(1s),
I2 => instruction(1s),
I3 => instruction(l17),
0 => call_type ):

push_pop_lut: LUT4
--synthesis translate off
generic map (INIT => X"5
-synthesis translate_on
port map( I0 => instruction(l4),
I1 =» instruction(1s),
T2 => instruction(18),
I3 =» instruction(17),
0 => push_or_pop_type ):

")

valid move lut: LUT2
--synthesis translate off
generic map (INIT => X"D")
--synthesis translate_on
port map( I0 => inscruction(12),
I1 => condition_met,
© => valid_to_move );

The ZERO and CARRY Flags

- Enable for flags

flag_tvpe_lut: LUT&
--synthesis translate off
generic map (INIT => X
--synthesis translate on
port map( I0 => instruction(l4),
I1 =» instruction(1s),
I2 => instruction(ls),
I3 => inscruction(17),

0 => flag_type ):

o

Q =» flag_write,
€ => clk);

flag_enable lut: LUT2
-synthesis translate_off
generic map (INIT => X
--synthesis translate_on
port map( 10 => ©_state,
I1 = flag_write,
© => flag_enable }:

- Zero Flag

low_zero_lut: LUT4

-synthesis translate off

generic map (INIT => X"0

--synthesis translate_on

port map( 10 => alu_result(0),
I1 => alu result(1),
12 => alu_result(2),
I3 => alu result(3),
© => low_zero ):

01y

high_zero lut: LUT4
--synthesis translate off
generic map (INIT => X"0
--synthesis translate_on
port map( 10 => alu_result (4),
I1 => alu_resulc(S),
12 => alu_result(6),
I3 => alu result(7),
© => nigh zero ):

o1my

low_zero_muxcy: MUXCY
port map( DI =» '0*,
cI => '1v,
5 =» low_zero,
0 => low_zero_carry ):

nigh_zero_cymux: MUXCY
port map( DI => '0',

CI => low_zero_carry,

S => high_zero,

© => high_zero_carry );

sel_shadow_zero_lut: LUT3
--synthesis translate off




s28
528
530
531
532
533
534
535
536
537
538
539
540
541
542
543
s42
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
S6¢
565
566
567
s68
569
570
571
572
573
574

570
571
572
573
574
575
576
577
578
579
580
581
582
583
S84
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
08

generic map (INIT => X"3F
--synthesis translate_on
port map( I0 => shadow_zero,
I1 => instruction(16),
Iz => instruction(17),
© => sel_shadow_zero );

zero_cymux: MUXCY
port map( DI => shadow_zero,
GI =» nigh_zero_carry,
S => sel_shadow_zero,
© => zero_carry );

cY

zero_xor: XO!
port map( LI => '0',

GI =» zero_carry,

0 => zero_fast_route):

zero_flag flop: FDRE
port map ( D => zero_fast_route,
© => zero_flag,
CE =» flag_enable,
R => internal reset,
C => eclk);

-- Parity detection

low_parity lut: LUT4
--synthesis translate_off
generic map (INIT X"gooem)

--synthesis translate_on

port map( I0 => logical result(0),
I1 => logical_result(l),
I2 =» logical result(2),
I3 => logical result(3),
© => low_parity );

high_parity_lut: LUT4
--synthesis translate off
generic map (INIT => X"6996")
--synthesis translace_on
pozt map( I0 => logical result(d),
I1 => logical result(s),
12 => logical_result(€),
I3 =» logical_result(7),
© => high_parity ):

I1 => logical result(5),
I2 => logical result(6),
13 logical result(7),
0 => high_pazity ):

parity_muxcy: MUXCY

port map( DI o,
cr = 17,
H low_parity,
0 =» parity carry ):

parity_xor: XORCY

port map( LI => high_parity,
CI => parity_carry,
0 =» parity);

—- CARRY flag selection

sel_parity_lut: LUT4
--synthesis translate off
generic map (INIT => X'
--synthesis translate on
port map( I0 => parity,

11 instruction (13},
12 instruction (15},
13 instruction (16},

© => sel parity ):
sel_arith_carry_lut: LUT3
--synthesis translate off
generic map (INIT => X"F

--synthesis translate_on
port map( I0 arith _carry,

1 instruction (16},

12 instruction (17},

0 => sel_arith _carry ):

3m)

sel_snift_carry lut: LUT2
--synthesis translate off
generic map (INIT =» X"C")
--synthesis translate_on
port map( I0 => shift_carry,
I1 => instruction(15),
0 => sel_shift_carry }:

sel_shadow_carry_lut: LUTZ
--synthesis translate off




570 I1 => logical_result (),

571 12 => logical_result (),
572 13 => logical_result(7),
573 © => nigh parity ):
574

575 parity_muxcy: MUXCY

576 port map( DI => '0',

577 cr = 1,

578 5 => low parity,

579 0 => pazity_cazzy ):
580

581 parity_xor: XORCY

582 port map( LI => high parity,
583 CI => parity carry,
584 0 => parity);

585

586 -- CARRY flag selection

587

588 sel parity_lut: LUT4

589 --synthesis translate_off

580 generic map (INIT => X"

591 --synthesis translate_on

592 port map( I0 => parity,

583 I1 => instruction(13),
594 I2 => instruction(1$),
s85 I3 => instruction(16),
598 0 => sel parity );
597

598 sel_arith_carry lut: LUT3

se9 --synthesis translate off

600 generic map (INIT => X"F3")
601 --synthesis translate_on

602 port map( 10 => arith carry,
603 I1 => instruction(l6),
602 12 => instruction(17),
605 0 => sel_arith carry );
606

607 sel_shift_carry_lut: LUT2

s08 --synthesis translate off

609 generic map (INIT => X"C")

610 --synthesis translate_on

611 port map( 10 => shift_carry,
612 I1 => instruction(1$),
613 0 => sel_shift_carry ):
614

615 sel shadow_carry_lut: LUTZ

616 --synthesis translate_off

638 5 =» sel_arith _carry,
832 © => sel_carry(2) ):

640

641 sel_parity_muxcy: MUXCY

642 port map( DI => parity,

643 CI => sel_carry(2),

624 5 => sel parity,

645 0 =» sel_carry(3) ):

£26

647 carry_xor: XORCY

648 port map( LI => '0',

649 CI => sel_carzv(3),

650 0 =» carry_fast_route);

651

652 carry_flag_flop: FDRE

653 port map ( D => carry fast_route,

654 > carry_flag,

655 CE => flag_enable,

856 R => internal_resec,

657 G =» clk);

658 ——

659

660 —

661 -- The Program Counter

662 —

663 -- Definition of a 10-bit counter which can be loaded from two scurces
664 —

665

666 -

667

&68 invert_enable: TNV  -- Inverter should be implemsnted in the CE to flip flops
669 port map( I => ©_state,

&70 0 => pc_enable);

671

672 pc_loop: for i in 0 to 9 generate

673

674 Attribute to define LUT contents during implementation
675 The information is repeated in the generic map for functional simulation
676

&77 attribute INIT : string:

678 attribute INIT of vector_select_mux : label is "E4";

679 attribute INIT of value_select_mux : label is "E4";

&80

681 pegin

882

683 vector_select_mux: LUT3

684 --synthesis translate off



attribute INIT : stzing;
attribute INIT of vector_select mux
attribute INIT of value_select_mux

label is
label is

begin

wector_select_mux: LUT3
—-synthesis translate off
generic mep (INIT => X"E4")

—-synthesis translate_on

port map( I0 instruction(15),
I1 => instruction(i),
I2 => stack pop data(i),
0 => pc_vector (i) ):

value_select_mux: LUTS
—-synthesis translate Off
generic map (INIT => X"54")
--synthesis translate_on
port map( 10 => normal_count,
1 inc_pc_vector (1),
12 => peli),
© =» pc_value(i) ):

inc_pe value (i),
peii),
internal_reset,
active_interrupt,
pc_enable,

=> clk);

register_bi
port map ( D

abluwo

pc_lsb_carr
begin

if i=0 generate

pc_vector_muxey: MUXCY
port map( DI "o,

CI => instruction(13),

S => pc_vector (i),

0 = pe_vector carry(i));

XORCY

pc_vector (i),
instruction(13),
=» inc_pc vector(i)}:

pC_vector_xo
port map( LI
cI
o

pc_value muxcy: MUXCY

port map(

0 => pc_value carry(i}};

pc_value_xor: XORCY
port map( LT => pc_value (i),
€I => normal_count,

© => inc pe value(1)):

end generate pc_lsb_carry;

pe_mid_carr
begin

if >0 and i<® generate

pc_vector_muxcy: MUKCY
port map( DI o,
CI => pc_vector_carry(i-1),
s pc_vector (i},
© => pe_vector_carryiill;

XORCY
> pc_vector (i),
pc_vector_carry(i-1),
0 => inc_pe_vector(i)):

pc_vector_xo
port map( LI
c1

MUXCY
or,
pc_value_carry(i-1),
s => pc_value (1),

0 => pc_value carry(i)):

pe_value_muxcy
port map( DI
cx

pc_value_xor: XORCY

port map( LT => pc_value(i),
CI => pc_value_carry

0 => inc_pc_value(i)}:

1),

end generate pc mid_carry:
pc_msb_carry: if i=9 generace
begin

HORCY
pc_vector (i),
pc_vector_carry(i-1),
=> inc_pc_vector(i)):

pc_vector_xo
port map( LT
c1

o
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pc_value xor: XORCY
port map( LT =» pe_value(i),

CI => pc_value_carry(i-1),
0 => inc_pc_value(i)):

end generate pc_msb_carry;
end generate pc_loop:

address <= pos:

Register Bank and second cperand selection.

Definition of an 8-bit dual port RAM with 16 locations
including write enable decode.

Outputs are assigned to PORT_ID and OUT_PORT.

-- Forming decode signal

register_type_lut: LUT4

--synthesis translate_off
generic map (INIT => X

--synthesis translate_on

"

port map( 10 =» active_interrupt,
11 => instruction(15),
12 => instruction(16),
13 => instruction(17),
0 =» register type ):

register_write_flop: FD

port map ( D
Q => register write,
C = clk);

register_enable lut: LUTZ

--synthesis translate off

generic map (INIT => X©

--synthesis translate_on

port map( 10 =» ©_state,
I1 => register write,

0 => register_enable ):

begin
register bit: RAM16X1D
--synthesis translate off
generic map (INIT => X700
—-synthesis translate_on
port map ( D => alu_result (i),
register_enable,
clk,
instruction(8),
instruction(9),
inscruction (10),
inscruction(11),
instruction(4),
instruction(s),
inscruction(6),
inscruction(7),
sx (1),
sy(i));

")

operand_select_mux: LUT3

--synthesis translate off
generic map (INIT X"E4

--synthesis translate_on

port map( I0 => instruction(12),
I1 => instruction(i},
12 => sy(i),
0 => second_operand (i) );

end generate reg_loop;

out_port <= sx;
port_id <= second_operand:

Store Memory

Definition of an 8-bit single port REM with 64 locations
including write enable decode.

Forming decode signal

memory_type_lut: LUT4

euntheaia rranalare nFF



870 -- Forming decode signal

871

872 memory_type_lut: LUT4

873 --synthesis translate_off

874 generic map (INIT => X

875 --synthesis translate_on

876 port map( I0 => active_interrupt,

877 I1 => instruction(1§),

878 I2 => instruction(16),

879 I3 => instruction(17),

880 0 => memory type )

881

882 memory_write_flop: FD

883 port map { D => memory_type,

884 Q => memory_write,

885 C => clk):

ge6

887 memory_enable lut: LUT4

see --synthesis translate off

889 generic map (INIT =

850 --synthesis translate_on

891 port map( I0 => t_state,

892 11 instruction (13),

893 12 instruction (14},

894 13 =» memory_write,

895 0 => memory_enable }:

896

897 iin 0 to 7 generate

898 -

899 Attribute to define RAM contents during implementation
200 The information is repeated in the generic map for functional simulation
901

902 attribute INIT : string:

903 attribute INIT of memory_bit : label is "
204 -

205 begin

906

207 memory_bit: RAME4X1S

908 --synthesis translate off

208 generic map(INIT => X"0000000000000000")
910 --synthesis translate_on

911 port map ( D = sx(1),

912 WE => memory_enable,

913 WCLE => clk,

914 A0 => second_operand (0),
915 A1 => second operand(l),
916 A2 => second_operand(2),

a1 a1 =arnnd Anarand (3l

Koppartt kwdika amnod to control.vhd

126

127 Signals used to interface to rotary encoder
128 -

129 signal rotary a in :

130 signal rotary b_in :

131 signal rotary press_in :

132 signal rotary_in : vector (1 dewnto 0);
133  signal rotary_al :

134 signal rotary g2 :

135 signal delay_rotary gl @

136 signal rotary event :

137 signal zotary_left :

138 -

139 --

140

141 -

142 Start of circuit description

143

14¢ begi

145 -

146

147 -- Disable unused components

148

149 -

150 -StrataFLASH must be disabled to prevent it conflicting with the LCD display
151 -

152 strataflash oe <= '1':

153 strataflash_ce 1

154 strataflash we <= '1';

155 -

156 -

157

158 -- ECPSM3 and the program memory

159

160 -

161

162 processor: kcpsm3

163 port map( address address,

164 instruction => instruction,
165 port_id => port_id,

166 write_strobe => write_strobe,
167 out_port out_pore,
168 read_strobe read_strobe,
169 in_port in_port,

170 interrupt interrupt,
111 interrupt_ack => interrupt_ack,
172 reset kopam3_reset,




begin

--Instantiate the Xilinx primitive for a block RAM

ram_1024_x_18: RAMB16_S18

--synthesis translate off

--INIT values repeated to define contents for functional simulation

generic map ( INIT_00 =>

--synthesis
port map(

X"4D006D035419200240010EF40F01EDO30DFFEN020008003700DD0510C00100CT7 ™,
X"00ET5C22EF00CEN1007SEDO3EDFF400900ETSCOBEFOOCEO1007510294DFF1026™,
X"2001E000A07F5034208060006A02A000C080400040085418200240010EF40F01"™,
X"056F009D056C009D056C009D0SE5009D0545A000CAR0ER020A0C40340R025033",
X"009D05730090056BA00000690564009D056C009D0572009D056F009D0STTO0EI™,
X"009D056D009ID0561008D0569009D0564009D052D003D05T000SDO5E6F00IDO569™,
X"A000546DC001000BA000009D0520A000009D0564008D0574008D056E00SDO561™,
X"0432A0005475C3010075031420005476C20100700219A0005471C101006C0128"™,
X"R4F01450R0000084C440R4FER000C440E4010060C440E401A0005480C401007A",
X"C40CA4F01450A000C44004F00070008A04060406040604071450006C008AC408™,
X"C440040EA000C44004F000700084C44004060406040704071450006C0084C440"™,
X"000EODOEASFOC440E4014002006CC440E4010060C440E4014502006CC440E401™,
X"04200070008A0075008A007A008A0430007AA0000070C4400404D500000E000E™,
X"AS0F50E32510A00000750075008E0501008E050C008E0506008E05280070008A",
X"C080400150F140006003E001A000008E0518A000008ECSCOASOFADOD00EECSE0"™,
X"000000000000000000000000000000000000000000000000000080016001E000",
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_2C =>

INIT_35 =>

INITE 07 =>
translate_on
"0000000000000000",

DI

X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000008000000000000000000000007,
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000008000000000000000000000007,
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000008000000000000000000000007,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000006000000000000000000000007,
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000008000000000000000000000007,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000008000000000000000000000007,
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000008000000000000000000000007,
X"40EA0000000000000000000000000000000000000000000000000000000000007,
X"2DCBT2DCB BB63428F40FSE3FSF74D0223CE™,
X"000000320D2B2C2C36FCCCCEF3FFCEEOAA2 0E38388A3EARE028FAASCOBEA3EBT",
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000008000000000000000000000007,
X"0000000000000000000000000000000000000000000000000000000000000000",
X"00000000000000000000000000000000000000000000000000000000000000007,
X"00000000000000000000000000000000000000006000000000000000000000007,
X"C000000000000000000000000000000000000000000000000000000000000000%)

address,
instruction (15 downte 0,
instruction (17 downto 16));

end lov_level definition;

END OF FILE control.vhd
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