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Soft Cores

Implementacion sobre FPGA

Requiere la descripcion hardware de varios elementos nuevos:

Procesador (Soft Core) a
PicoBlaze  (gratuito)
MicroBlaze (IP)

Interfases E/S ~ IP CORE
LEDs y 7-segmentos

&L —0 LCD

%)
== RS232 )
Syt

For different applications, avoids design of customized FSM hardware in each by
keeping the same hardware (processor core) and using customized software
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Caracteristicas Basicas

Datos CPU de 8-bits
16 registros de datos
64 posiciones de memoria de datos (direccion de 6-bit)

ALU de 8-bits con flags C (carry) y Z (zero)
256 puertos de entrada y 256 puertos de salida

Instrucciones
57 Instrucciones de 18-bits

@ 50 MHz, 1024 posiciones de memoria de instrucciones (direccion de 10-bits)
25 MIPS 2 CPI (ejecucién) y 5 CPI (una fuente de interrupcion)
Procesador sencillo para aplicaciones:
Procesado sencillo de datos (en operaciones no criticas)

Interfases E/S
Escaner de teclado
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Diagrama de Bloques (l)

out_port
port_id

Harvard
in_port

E/S
Direccioén: port_id
Data: out_port
in_port

Direccionamiento Inmediato

Instrucciones Call/Return
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Bloques de sintesis

KCPSM = Constant Coded Programable State Machine

KCPSM3
— IN_PORTI[7:0] OUT_PORT[7:0] p—
Instruction ROM — INTERRUPT PORT_ID[7:0] =
(Block RAM) RESET READ_STROBE |—
WE OUT[17:0] ! INSTRUCTION[17:0] WRITE_STROBE |—
18
ADDRJ[9:0] INTERRUPT_ACK|—
J— ADDRESS[9:0]
;/
10
UG129 c7 01 051504
Figure 7-1: Standard Implementation using a Single 1Kx18 Block RAM as the Instruction Store
PICOBLAZE
PROCESSOR |« /0 BUS . >
AND MEMORY MODULE I
¥
embedded KCPSM3.vhd APPLICATION-SPECIFIC APPLICATION-SPECIFIC
PERIPHERAL MODULE PERIPHERAL MODULE
7
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component KCPSM3

port (
address : out std_logic_vector( 9 downto 0);
instruction : in std_logic_vector(l7 downto 0);
port_id : out std_logic_vector( 7 downto 0);
write_strobe : out std logic;
out_port : out std_logic_vwector( 7 downto 0);
read strobe : out std logic;
in_port : in std logic_vector( 7 downto 0);
interrupt  in std logic;
interrupt_ack : out std logic;
reset ¢ in std logies;
<l : in. std logic

I

end component;

Figure 9-1: VHDL Component Declaration of KCPSM3

processor: kcpsm3
port map (

address => address_signal,
instruction => instruction_signal,
port_id => port_id_signal,
write_strobe => write_strobe_signal,
out_port => out_port_signal,
read_strobe => read_strobe_signal,
in_port => in_port_signal,
interrupt => interrupt_signal,
interrupt_ack => interrupt_ack_signal,
reset => reset_signal,
clk => clk_signal
¥

Figure 9-2: VHDL Component Instantiation of the KCPSM3 8
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component prog_rom

port (
address : in std_logic_vwector( 9 downteo 0);
instruction : out std_logic_vector (17 downto 0);
clk : in std_logic

) 5

end component;

Figure 9-3: VHDL Component Declaration of Program ROM

program: prog_rom
port map ( address => address_signal,
instruction => instruction_signal,
clk => clk_signal

) B

Figure 9-4: VHDL Component Instantiation of Program ROM

El ensamblador de PicoBlaze genera un fichero VHDL en el que se define un
blogue de 1K de RAM y sus contenidos iniciales (el programa).

Este fichero VHDL se puede utilizar en la sintesis y en la simulacion.

Si nuestro programa se llama test.psm, el ensamblador genera un fichero ROM
qgue en vez de ser prog_rom.vhd es test.vhd
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Diagrama de Bloques (ll)

' n' ~ r~ ™\
- pd
c c
3 2 "
s | | 3 L]0P 4 64-Byte D—~ PORT_ID >
Instruction EQ Mo S Scratchpad RAM
PROM g ™39
8 < -| OUT_PORT >
& O
/ \ J \, / \, J
A A [
Y I l Fiags
[ Instruction Constants 7
Decoder | * Cj::y
'\ !
9 r
INTERRUPT / 16 Byte-Wide Registers A o T
IEI Enable s0 s1 s2 s3 peran >M-U
l\ s4 s5 s6 s7
IN_PORT = s8 s9 sA sB &
/ . sC sD sE sF || o o
‘ ’ Operand 2
CLAVES
sX, sY — registros internos del procesador (X, Y = 0x00 a 0OxOF)
pC — contador de programa
C,zi — carry, zero, interrupt flags

10
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Interface del Procesador

Name Direction unction

input System clock signal.

reset input 1 Reset signal.

address output 10 Address of the instruction memory.
Specifies address of the instruction to be
retrieved.

Instruction input 18 Fetched instruction.

port_id output 8 Address of the input or output port.

in_port input 8 Input data from 1/O peripherals.

read_strobe output 1 Strobe associated with the input
operation.

out_port output 8 Output data to I/O peripherals.

write _strobe output 1 Strobe associated with the output
operation.

interrupt input 1 Interrupt request from I/O peripherals.

interrupt_ack output 1 Interrupt acknowledgment to I/O
peripherals

11
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Flujo de diseno del sistema embebido

software/

hardware o

partition
|

procsss h d* soﬂ\tare
ardware
development e development e

: instruction
9 compile simulation o

h
PicoBlaze instr ROIVI machine
/ code / /RTLCOde/ / code // hex/
[
e |
top-level i
/ testbench/ /HDL code/ @
r £ b %
RTL ‘ JTAG
o i i synthesis 9 dowloading e

simulation

A 4

implemen-
tation

|

device
programming

F
FPGA 1 2

chip
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Sintaxis Rango Ejemplo Definition -

sX Oaf s7 Valor en registro 7

KK 0aff ab Valor hex ab (OxAB)

PORT(KK) 0aff PORT(2) Valor de entrada en
puerto 2

PORT((sX)) Oaf PORT((sa)) Valor de entrada en
puerto indicado por
registro a

RAM(KK) Oaf RAM(4) Valor en direccion 4 de

la RAM

13
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Juego de Instrucciones — Repertorio (l)

Instruction 1716151413 12|11 (10| 9 | 8 |7 |6 |5 4|3 | 2|10
ADD sX kk ol1 1000 (x|x|x|x|[k|k|kE|k]|Ek|[k|Ek]E
ADD sX,sY Ol1 |1 001 (x|x|x|x[¥|[¥|¥|¥|0[O0O[0]D
ADDCY sX kk ol1 1010 (x|x|x|x|[k|k|kE|k]|Ek|[k|Ek]E
ADDCY sX,sY Ol 1 (1|01 |1 |({x|x|x|x|¥[¥|¥[¥w|0[O0D]0]O
AND sX kk ojo]l1 010 (x|x|x|x|k|k|k|k]|EkE|[k|Ek]E
AND sX,sY oo (1011 {x|x|x|x|¥[¥|¥|[¥|0[O0]0]0O
CALL l1j1rjojojofojol0jafalalalalalalalala
CALLC lj1rjojojo(1|{1|0jafalalalalalalalala
CALL NC lj1rjojojo(1|{1|(1|afalalalalalalalal|a
CALLNZ l1j1rjojojo(1|{0l1}|afalalalalalalal a]|a
CALL Z (1 |ojojoj1rjojo0jajafalalalalalalala
COMPARE sX kk o1 |01 (0|0 (x|x|x|x|[kE|k|k|k|E|[Kk|Ek]|E
COMPARE sX,sY o1 (o101 (x| x|x|x|¥[¥|¥|[¥|0[O0]0]0O
DISABLE INTERRUPT opofa0 0 0 0|0 jo)o(0]|D
ENABLE INTERRUFPT o100 0 0 0|lojo)poao0
FETCH sX, ss o001 10| x| x| x|[x|]0[0]s|[s]|s]|s]|s]| s
FETCH sX,(sY) oo jo 11|11 |{x|x|x|x|¥[¥|¥|[¥w|0[O0O]0]O
INPUT sX,(sY) 0|0 (o101 [x]x|x|x|[¥ ¥y |y |00 [0]0
INFUT sX,pp oclojoj1|oj0 (x| x|x|x|PIEIPIPIP|PIE|P 14
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1{o|1 |00
JUMP C 1{fo]1]0(1
JUMP NC 1{o]1]0(1
JUMP NZ 1{fo]1]0(1
JUMP Z 10101 ala|a|a
LOAD sX kk olfojojojo]0|x|x|x|x|k|[k|kE|EkE|[E|KkK]|E]|E
LOAD sX,sY Clolo(o0]0 1 |x|x|x|x|[¥|¥|¥|[¥]|0|0O]|0O0
OR sX kk ool 1 100 |x|x|x|x|k[k|E|E|[E|K|E]|E
OR sXsY olol1 (101 |x|x|x|x|[¥|¥|¥|[¥w]|0|O0O]|0O0
OUTPUT sX,(5Y) 1|01 {101 |x|x|x|x|¥|¥|[¥|¥w | 0|0]|0]0
OUTPUT sX pp tlof1]1]ofolx|x]x]x _
RETURN l1jofrjoj1rfojojojojojojofjofojojojolo0
RETURN C ljofrjoj1f{rj1rjojojojojojofojojojolo0
RETURN NC ljofrjoj1rf{rj1rj1rjojojojojofojojojolo0
RETURN NZ ljofrjoj1rf{rjojrjojojojofjofojojojoo0
RETURN Z ljofrjoj1rf{rjojojojojojofjofojojojolo0
RETURNI DISABLE 1|1 (1rjojofojojojojojojojofojojojolo0
RETURNI ENABLE 1|1 f(1rjojofojojojojojojojofojojojol1

15
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Juego de Instrucciones — Repertorio (lll)

RL sX 1jojojojo0o|0 x| x|x|x |00 0|O0O[O0Of[O|T1T]O
RR sX 1jojojojo0o|0 x| x|x|x |00 0|02 [1|0]O
SLO =X 1jojojojo |0 |x|x|x|x |00 0|O[O0Of[1T|T]O
SL1sX 1jojojojo|0 x| x|x(x|0fO0O(0 O0O[0O[1]1]1
SLA sX 1jojojojo0o|0]x|x|x|x |00 0|O0O[O0Of[O0O|O0O]O
SLX sX rjojojojo |0 |x|x|x|x |00 0(O0O[O0Of[1|0]O
SROsX 1jojojojo |0 x|x|x|x |00 0(O0O[T[1|T1T]O
SR1sX r{jojojo|o0 |0 x| x|x|(x|0[O0O|O0}O0O[T[1]1]1
SRA sX 1jojojojo |0 |lx|x|x|x |00 0|02 [O0O|0O]O
SRX sX rjojojojo |0 x|x|x|x |00 0|O0O[2T[O0O|T1T]O
STORE sX, ss 1 o] 1 1 1 O]l x| x| x| x|0]0] s 5 | 5| 8| s B
STORE sX.(sY) 1101111 |x|x|x|x|¥|¥|[¥[¥w|0]|]O0O 0O
SUB sXkk of1 {1 (1|00 |x|x|x|x|k|k|k|kE|k|Ek]|Ek]|E
SUB sXsY 11101 |x|x|x|x|¥|(¥|[¥|¥|0[O0O|0]O
SUBCY =X kk of1 {1110 |x|x|x|x|k|k|k|kE|k|Kk]|Ek|E
SUBCY sXsY cl1]1 1|11 |x|x|x|x|¥®|[¥|[¥|¥|0[O0O|0]O
TEST sX kk ocf1{ojo| 1|0 |x|x|x|x|k|k|k|kE|k|Ek]|Ek]|E
TEST sX,sY 10011 |x|x |x|x|¥|(¥|[¥|¥|0[O0O|0]O
XOR sX kk cfofj1 (1|1 |0 |x|x|x|x|k|k|k|k|Ek|k[Ek]|E
XOR sX sY 01011 ({1 |1 |x|x|[x|x|¥|¥ (¥ [¥w|0]|O0O]O0[O 16
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Modelo del Programador

pc tos (top of stack)

00 000

01 001

02 002

03 003
sl
51 —
52 L L]
s3 *

—»
sC 3C 3FC C
sd 3D 3FD
z
se 3E 3FE
sf 3F 3FF i
register data Instruction call/return flags
file RAM memory stack

17
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Juego de Instrucciones — Movimiento de Datos

Scratchpad RAM

STORE FETCH
Registers
IN_PORT - ~| OUT_PORT
INPUT LOAD sX, sY OUTPUT

INPUT sX, (sY)

LOAD sX, kk OUTPUT sX, (sY)

. PORT ID
Instruction

Store INPUT sX, kk
OUTPUT sX, kk

UG129_c3_05_060404

18
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Juego de Instrucciones — Modos de Direccionamiento

Instruccién

ModoDirecto
.

INPUT s5, 2a PORT(2a) - s5 —
perando
ADD sa, sf sa +sf - sa
ADDCY 52) 08 52 + 08 + C 9 52 Instruccién
| [ Operando
SUB s/, 7 s7—7 > s7 -
Modo Indirecto Instruccién
L | R |
INPUT s9, (s2) PORT((s2)) = s9 Memoria
STORE s3, (sa) s3 - RAM((sa)) L
Registros g s

19
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Juego de Instrucciones — Users Guide Information (l)

1. Informacion completa sobre el Juego de Instrucciones

Instruction Description Function ZERO | CARRY
ADD sX, kk Add register sX with literal kk sX € sX +kk ? ?
ADD sX, sY Add register sX with register sY sX €sX +5sY ? ?
ADDCY sX, kk Add register sX with literal kk with sX € sX + kk + CARRY ? ?
(ADDC) CARRY bit
ADDCY sX, sY Add register sX with register sY with sX € sX +sY + CARRY ? ?
(ADDC) CARRY bit

2. Informacion sobre operaciones no implementadas en el Juego de Instrucciones

Complementar un Registro XOR sX,FF
Complementar (Toggle) un Bit XOR sX, <bit_mask> ; 1 en bit a complementar
Puesta a 0 (Clear) un Registro XOR sX, sX ; sets ZERO flag

LOAD sX,00 ; ZERO flag unaffected

Set Bit OR sX, <bit_mask>; 1 en bit a activar
Clear Bit AND sX, <bit_mask> ; O en bit a desactivar
Nop LOAD sX, sX

20
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Juego de Instrucciones — Users Guide Information (ll)

Negate:
; lnvert all bits In the register performing a one’s complement
XOR sX,FF
; add one to sX
ADD sX, 01
RETURN

Figure 3-12: Destructive Negate (2’s Complement) Function Overwrites Original
Value

Negate:
NAMEREG sY, wvalue
NAMEREG sX, complement
s Clear 'complement’® to zero
LOAD complement, 00
; subtract value from 0 to create two’s complement
SUB complement, value
RETURN

Figure 3-13: Non-destructive Negate Function Preserves Original Value

21
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Interrupciones

Hay una Unica linea de solicitud de interrupcién.

Si necesitamos multiples fuentes, podemos utilizar la FPGA para construir un sistema de gestion.

Interrupt signal

PicoBlaze Microcontroller

INTERRUPT

P

@ INTERRUPT_ACK

UG129_c4_01_060404

La activacion de la interrupcion, causa la ejecucidon de CALL 3FF (ultima posicién memoria prog).

22
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Interrupciones

ADDRESS 000

main: .
[ ]
L ]

NABLE INTERRUPT

INTERRUPT INPUT s0, 00
input INPUT s1, 01
asserted. ADD s0, sl

QUTPUT s0, 00
.

L ]
[ ]
CALL critical_timing
.
[ ]

JUMP main

critical timijpg: DISABLE INTERRUPT

.

L]

L ]
ENABLE INTERRUPT
RETUEREN

: TEST s7, 02

RETURNI ENABLE

ADDRESS 3FF
JUMP isr

Begin executing

Interrupt interrupt service
recognized routine

| 5clockcycles ———|
cck 4 [ AT 1 T AT AT E T YT 4T

PREEMPTED
INSTRUCTION X INPUT s1,01 X ADD s0,s1 X JUMP isr X TEST s7,02 X

ADDRESS[9:0] j @)X aer @( ier \
INTERRUPT _//// /1@

INTERRUPT_ACK Y

Call to interrupt = Jump to interrupt
vector, assert service routine
INTERRUPT_ACK

ADD s0,sl instruction

pre-empted. PC saved to :

stack. Flags preserved. '
Interrupt disabled.

CALL/RETURN

Stack

Preserved ZERO
ZERO Flag Flag

Preserved CARRY
CARRY Flag Flag

0
INTERRUPT_ENABLE UG129_c4 03 051404

23



T SISTEMAS EMBEBIDOS BASADOS EN FPGAs
Carlos III de Madrid PARA |NSTRUMENTAC|ON

- . Langirags
i Xl L[NX enter keywords ]
‘ m . . :

Product & Services Technology Solutions Market Solutions Support Buy Online About Xilinx

PicoBlaze 8-bit Microcontroller

[ Froduct Infarmation " Resources

& XILINX.

Download PicoBlaze 2-bit Microcontroller Documentation
FicoBlaze™ is a fully embedded 8-bit RISC microcontroller core

optimized for Spartan®-6, Virtex®-6 and older Xilinx FPGA FicoBlaze
Program: architectures. This reference design is offered free to Xilinx users, -
LogiCORE and comes with an easy-to-use code assembler KCPSME (or Device Family Support
KCPSM3 for older FPGA families), a graphical integrated . Virtex-
Product Type: development environment (IDE), a graphical instruction set i 3:22:_2
Core simulator (1SS) and VHDL source code and simulation models. - Virtex-4
- Virtex-Il Pro
Key Features . Virtex-ll
- Suppors Spartan-G, Virtex-6 and older Xiling FPGA families . Spartan-
- Very small size — only 26 slices in both Spartan-6 and Virtex-6 . Spartan-3A
« Up to 4K 18-bit instructions . Spartan-3AK
- Up to 240MHz performance on Virtex-6 . Spartan-3

- BEventhing in FFGA - no external components required
- Highly integrated for implementing non-time critical state
machine
. Predictable fast interrupt response 24
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LTS e

PicoBlaze Lounge

LRI

(%]

L0 LRRR] =

Welcome to the PicoBlaze™ Lounge. This site provides vou with access to the latest PicoBlaze reference design files. Please remember that the content
of this zite iz covered by the Xilinx Reference Design Licenze agreement and =hould be treated az =uch. “ou may now browse and download the latest
PicoBlaze reference dezign files.

PicoBlaze for Virtex™-6 FPGA=
== New — KCPSME optimized for LUTS architectures

Download design files

PicoBlaze for Spartan™-6 FPGAs

== New — KCPSWMS optimized for LUTS architectures Downlead design files
PicoBlaze for Virtex-5 FPGAs Download design files
PicoBlaze for Spartan-3, Virtex-4, Virtex-ll and Virtex-ll Pro FPGAs Download design files
PicoBlaze for Virtex, Virtex-E, Spartan-ll and Spartan-lIE FPGAs Download design files
PicoBlaze for Virtex-ll, Virtex-ll Pro FPGA=s Download design files
PicoBlaze for CoolRunner™.-ll CPLDs Download design files

KCPSM3.zip

25
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<

File Actions View Jobs Options Help

= 2| A2 ,,—j
A - [ o
New Open Favorites Add

Name

| uart_rx.v

T UART_real_time_clock.pdf
T UART_Manual.pdf

#| yart_clock.vhd

| uart_clock.v

#| testbench.v

#| test_bench.vhd

[ svf2xsvi.exe
|ROM_form.vhd
_form.v
L FROM_form.coe
%) read_me.txt
@ playxsvf.exe
@ Pb_bmm.exe
#| Normal_ROM_form.vhd

#| Normal_ROM_form.v

# kcuarto_tx.vhd

#| kcuart9_rx.vhd

#| kcuart_te.vhd

#| kcuart_te.v

#| kcuart_nc.vhd

# kcuart_rx.v

T KCPSM3_Manual.pdf

#| kcpsm3_int_test.vhd

#] kcpsm3_int_test.v

#| kcpsm3.vhd

| kepsm3.v

#| kcpsm3.ngc

i Kcpsm3.exe |

#| JTAG_Loader_ROM_form.vhd
#| JTAG_Loader_ROM_form.v
T ITAG_loader_quick_guide.pdf
@ jtag_loader.bat

#| int_test.psm

@ hex2svfsetup.exe

@ hex2svf.exe

#| embedded_kcpsm3.vhd

#| embedded_kcpsm3.v

Extract  Encrypt

Type

V File

Adobe Acrobat Document
Adobe Acrobat Document
VHD File

V File

V File

VHD File

Application

VHD File

V File

COE File

Documento de texto
Application

Application

VHD File

V File

VHD File

VHD File

VHD File

V File

VHD File

V File

Adobe Acrobat Document
VHD File

V File

VHD File

V File

NGC File

Application

VHD File

V File

Adobe Acrobat Document
MS-DOS Batch File

PSM File

Application

Application

VHD File

V File

[£] DATAZMEM_how_to_use_it_with_PicoBlaze.txt Documento de texto

Selected 4 files, 117KB

Total 51 files, 2.412KB

View Checkdut Wizard
Modified

07/09/2004 1...
07/10/2003 1...
23/04/2003 1...
03/10/2003 9....
04/08/2004 1...
04/08/2004 1...
10/06/2003 1...
13/04/2004 1...
05/07/2005 9:...
04/07/2005 1...
25/01/2002 1...
04/08/2005 1...
29/09/2004 2...
04/08/2005 1...
05/07/2005 9:...
04/07/2005 1...
11/02/2005 1...
11/02/2005 1...
03/12/2003 1...
02/11/2004 1:...
03/12/2003 1...
12/01/2005 1...
10/10/2003 1...
10/06/2003 1...
04/08/2004 1...
20/07/2005 8....
23/08/2004 8:...
15/06/2004 1...
05/07/2005 9:...
05/07/2005 9....
05/07/2005 9:...
23/09/2004 1...
10/09/2004 1...
10/06/2003 1...
26/08/2004 1...
26/08/2004 1...
19/06/2003 1...
04/08/2004 1...
05/07/2005 1...

View Style
|

4.

3224

113.
12.!
10.
3.

94.]
12.]
15

22.]
61.
504
12
15.]
12
10
11.]
12,
10.]
17.
622.1
4.
5.
67.]
95.
51
90..
18.)
18]
324,

1.
95."
93..

3.

4.

8.0 |
o

900
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KCPSMS3 files

=01 %]

FFocts

Fie Hedy st FI

<filename>.psm } Program file

4

ROM_form.vhd —» |

ROM_form.v @ —» KCPSM3.EXE

ROM_form.coe —»p

|

<filename>.vhd
<filename>.v
<filename>.coe
<filename>.m

ROM definition
files for a variety
of design flows

ROM definition files [ <filename>.hex
fOI' Other ut|l|t|e5 q'ﬁlen ame:._dec

<filename>.log
constant.txt
labels.txt

<filename>.fmt }

SISTEMAS EMBEBIDOS BASADOS EN FPGAs
PARA INSTRUMENTACION

<filename>.vhd <filename>.v <filename>.coe <filename>.m

pass1.dat

pass2.dat | Assembler intermediate
pass3.dat , processing files

pass4.dat | (may be useful for debugging)
passb5.dat

Assembler
report files

Formatted version of
user input file

Consultar el fichero KCPSM3_Manual.pdf

27



Carlos III de Madrid

PicoBlaze IDE

SISTEMAS EMBEBIDOS BASADOS EN FPGAs

PARA INSTRUMENTACION

Xilinx KCPSM3

Mediatronix pBlazIDE

Xilinx System Generator

Platform Support Windows Windows 98, Windows Windows 2000, Windows
2000, Windows NT, XP
Windows ME, Windows
Xr
Assembler Command-line in DOS Graphical Command-line within
window System Generator
Instruction Syntax KCPSM3 PBlazIDE KCPSM3

Instruction Set Simulator

Facilities provided for

Graphical/Interactive

Graphical /Interactive

VHDL simulation
Simulator Breakpoints N/A Yes Yes
Register Viewer N/A Yes Yes
Memory Viewer N/A Yes Yes
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Directivas del Ensamblador

Function
Locating Code

KCPSM3 Directive

ADDREESE 3FF

PBlazIDE Directive

ORG S3FF

Aliasing Register Names

NAMEREG =5, myredrname

myregname EQU =5

Declaring Constants

CONSTANT myconstant, 80

myconstant BQU 5380

MNaming the program ROM file

MNamed using the same base filename
as the assembler source file

VHDL "template.wvhd",

"target.vhd", "entity names"

Equating symbolic name
for an I/O port ID.

N/A

keyboard DSIN $0E
switch DSIN $0F
LED DSOUT $15
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Diferencias en los Nemonicos Ensamblador

KCPSM3 Instruction pBlazIDE Instruction

RETUEN RET
RETUEN C RET C
RETURN NC RET NC
RETURN Z RET Z
RETUEN NZ RET NZ

RETUERNI ENAELE

RETI ENAEBLE

RETUENI DISAELE

RETI DISAELE

ADDCY ADDC
SUBCY SUBC
INPUT sX, (sY¥Y) IN sX, sY

(no parentheses)

INPUT =X, kk

N =X, kk

OUTPUT sX, (sY)

ouUT sX, sY
(no parentheses)

OUTPUT sX, kk oUT =X, kk
ENAEBLE INTERRUPT EINT
DISABLE INTERRUPT DINT
COMPARE COoMP

STORE sX, (sY)

STORE sX, sY
(no parentheses)

FETCH sX, (sY)

FETCH sX, sY¥Y
(no parentheses)
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Diferencias en los Nemoénicos Ensamblador (lll)

KCMPSM Source Code

SISTEMAS EMBEBIDOS BASADOS EN FPGAs
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Code Imported/Converted Into pBlaze IDE

CCHSTANT myconstank, AS

HAMEREG s0, countlé lsk
HAMEREG =51, countlé_msk

ADDRESS OO0

main:
j initialize 16-kit counter, enakle inkterrupkts
LCAD countle_lek, myconstant
ENABLE INTERRUPT

loop:
1 conkinuously increment l&e-bit counter
CALL increment count
JIEMP loop
end _main:

increment count.

j add 1 to LEBE of l6-bit counter
ALD countlé l1sb, o1

j only add one to MSB if carry generated by LSB
ADDCY countlé msb, OO0
RETURN

i=r:

1 decrement lé-bit counter by one on interrupkt
1 subktract 1 from LSB of l&-bit counter

SUE countlé _1sh, O1
i only subtract one from MSB if borrow
I generatsed bny LEE

SUBCY countlé_msh, Q0

BEETURNI ENAELE

i1 interrupt wector i= always in laskt memcry location
ALDRESS 3FF

1 jump to inkerrupt =erwvice rouking (ISR}
JUMP isr

myconstant EQU

countlé 1shb EQU

countl & _msh EQU
ORG

main:

i initialize 16-kit counter,
LOAD
EINT

loop:

1 conkinuously increment
CALL
JUME

end main:

increment count:

r add 1 to LSB of l6-bit
AT
i only add one to MSB if
ATDC
RET

igr:

SA5

al
al

a

enakle inkterrupts

countlé_lsb, myconsktank

le-bit counter

increment _count
loop

counter

countlé 1sb, 1

carry generated by LSB

countlé _msb, O

1 decrement lé-bit counter by one on interrupkt
1 subktract 1 from L5B of l6-bit counter

SUH

countlé _1sh, 1

7 only subtrackt one from MSB if borrow

1 gensrated bny LEE
SUBC
RETI

countlé _msh, O
ENAELE

1 interrupt wector i= always in laskt memcry location

ORG

43FF

1 jump to inkerrupt service roukbting (ISR}

JUOME

isr

LG 28 0 0 _0S2004
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Utilidades en pBlaze

IDE

Fle Edit View | Settings Simulate Help
A & Settings F10
= Gri A

Picoblaze 1 Cirl+1

Picoblaze O Ctrl=2

Picoblaze 3 Ctrl+3

Picoblaze CR  Ctrl+4

X B

Fle Edit View Settings Simulate Help

| New ChrleN
|7 Open... Ctri+0
Recent Files »

Exit Alt+F4

1 _] 3 X thl _. :

L
=
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http://www.mediatronix.com/pBlazelDE.htm

Simulation control

buttons
Hle Edit View Seftings Help : - - 1 y
B R0 X088 S5 05 2000000008
Status |- g L [ @ ;]‘ﬁi | ;] H;) d ST S IS Y q
A0S Loians 1 r—awitches
: so0a Constant hes DSIN [i} A e = §27
~ | Zero =3— declaration ii?g’l‘ 1 !? ’s l‘; ]4 la ’; ": j‘;
i 502 IETICOX 2
t- :::_:h i Register o [
y = aliasing nput_value Input, output, and /O displays Al ? g ? 2 g 2 ? ‘g L
Interrupt = D cutpat and controls defined by DSIN,
gmlflginfg; #ﬂmw ) s DSOUT, and DSIO directives — mailbox
80 d_walus =
[~ Steady Definedstart | A LI LR S5
I~ Edge 2000 address ORG o
I~ Timer =rackod Syntax-highlighted
i i Instruction || Instruction assembly code Port ID
| 50 wi| || address code EIN| up Number
regg?:s Bic=scmm / ,% =
—— e | Code coverage indicator. o s ik
£001 S04300 - s nput_walue , swikt
= 900 [0 8 Also, click to set or e
\?100 0o |9 5002 514380 remove breakpo““ input_walue , thre
21 'A 5003 531806 < CALL C, process input
sl B Next instruction
3|27 |00 B 004 szcani @ | to be executed ouT LED output , LEDs
4]F0- "66 c 5005 S34001 &
- _E]E“D so06 Sodenz Y . process input IN LED output
6{op |00 E £007 $2C401 ouT LED putput ., =
7loo |00 F 4 : - >
i < TBreakpoint setat | — Scratchpad RAM display
e ; only appears if STORE or
this instruction 4 :
— Scratchpad RAM FETCH instructions
S00 00 OO0 00 00 00 00 00 00 00 00 00 0D 00 00 0O 00 aggear in application
code
$10 00 00 00 00 00 O0 00 00 0O 00 00 G0 OD 00 00 00
Current Stack
$20 00 00 00 00 00 OO 00 00 0O 00 00 00 00 00 00 00 Execution time at Pointer
$30 00 OO 00 00 00 0C 00 00 00 00 00 0D 00 00 0O 00 specified clock
Shatie 0123 4567 889 ABGCDE-F frequency
RN : - Stack values
o —___ | Cursorrowand| _ | Number of instructions Current Program
| pssembler Thase | polumn Ren a[read¥ executed up to Counter
Program i= Reset| position current code position
Al & ¥ \
Mode: PicoBlaze-3 | 261 Modified | Instructions: 4 Time: 95 ns. PGC: $006 SP: 1 ($01) Stack: S04

UG120_c12_01_051604 33
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El objetivo final de todo esto . . . . . El Hardware!!
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Product & Sér?ic_:es

Spartan-3E Starter Kit
Spartan-3E FPGAS

TE.-chrM:;JogjI Solutions

Market S‘T)_I-L.rﬂons Support

Buy Online Abom;ahnx

Home : Products & Services | Development Boards © Spartan-3E Starter Kit - Spartan-3E Starter Kit Board

Design Examples

Spartan-3E FPGA Starter Kit Board Design Examples

Below are example designs created for the Spartan ™-3E FPGA Starter Kit board to demonstrate various

features or capabilities. Documentation and source files are included. These example designs are

provided with the Limitations described below.

Features Software
Description Used Version Files

Initial Design for the Spartan-3E FPGA Starter Kit Board
This is the design shipped with the board. The embedded
PicoBlaze™ processor controller scrolls messages on the
character LCD screen. The rotary pushbutton switch controls
whether the switches or the rotary button controls the LEDs.

Default Xilinx CPLD Design

This is the default CPLD design shipped with the board. The
CPLD helps reduce the number of jumpers on the board and
simplifies the interaction of all the possible FPGA configuration
memory sources. The CPLD is user programmable and
available for customer applications, with between 13 to 21 user-
10 pins and 58 remaining macrocells available beyond the
required logic. See the XC2C64A CoolRunner™-|| CPLD section
ofthe Spartan-3E FPGA Starter Kit User Guide for more details.

Low Cost Design Authentication for Spartan-3E FPGAs

This design introduces a low cost design authentication
technique which can be an effective deterrent to prevent
malicious copying of designs. The unique ID of the Intel
StrataFlash parallel MOR memory is the key feature used in this
design. Please note that this design is forthe more experienced
user of Spartan-3E FPGAs.

Rotary Encoder Interface
Demonstrates how to use the rotary encoder portion of the rotary
pushbutton switch.

PicoBlaze ISE™ 8.1 FH F
LCD, Rotary
Encoder,

LEDs

Hilinx ISE 8.1 B @

CoolRunner-

ILCPLD

PicoBlaze  ISE8.2i EE @

Processor,
RS5232,
LEDs, NOR
Flash

Rotary ISEB1i T [
Encoder F‘a @
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Micro3laze
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nstruction-side Data-side
bus interface bus interface
[1OPB_ > < ALU /\@%
T Program 1 : :> lp
Eﬁj <: Counter };}Special N Shift g
= urpose 3
xeLm < 3 rurpose | | | Barel st 2 |[=> oxeLwm
IXCL_S ﬁ> . — | | Muttipier < ":| DXCL_S
Divider
N
) FPU

B B

E Instruction = K OLB >
-] Buffer N

ey B M B T

Instruction
Decode
Register File ::> MFSL 0.7
32 X320 <::I SFSLO.7

}

s

N7

Optional MicroBlaze feature
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