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Agenda:

1. Criando um projeto para ler o Teclado (Porta PS/2)
2. Exemplo: Leitura e Exibicao do Teclado

3. Exemplo: Jogo “Atropelando o Tomate”

Proposta do Trabalho Pratico:
“Genius Numérico” => Simon Game
Teclas: 0a9

Letras: QaP
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Projeto: Teclado + Leds

Introducéao a porta PS/2

3

Agosto 2012 Source: http://www.computer-engineering.org/ps2keyboard

6-pin Mini-DIN (PS/2):
1 - Data

2 - Mot Implemented

3 - Ground

4 - Vee (+3V)

(Plug) (Socket) 53 - Clock
6 - Mot Implemented

Male

Transmissao Serial de Dados:
Start + 8 bits + Parity + Stop

Transmissao Serial de Dados
Exemplo: Tecla ‘Q’

‘Q’ em ASCII é 0x15 (15h)
Em binario este valor é representado por:
0001 00101 Binario = 15 Hexadecimal

Chan A é o Clock
ChanB éoData (10100001 : do bit 0 ao bit7)
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USE IEEE.STD LOGIC 1164.all;
USE IEEE.STD LOGIC ARITH.all;
P I’OJ eto: USE IEEE.STD LOGIC UNSIGNED.all;

Teclado ENTITY keyboard IS

PORT ( keyboard clk, keyboard data,
reset, read: IN STD_LOGIC;
scan_code : OUT STD_LOGIC_VECTOR (7 DOWNTO O0) ;

Interface scan_ready : OUT STD LOGIC) ;

END keyboard;
PS/2

ARCHITECTURE a OF keyboard IS
SIGNAL INCNT : std_logic_vector (3 downto 0);
SIGNAL SHIFTIN : std logic_vector (8 downto 0);
SIGNAL READ CHAR : std _logic;
SIGNAL INFLAG, ready set : std logic;
SIGNAL filter : std logic _vector (7 downto 0);
BEGIN

PROCESS (read, ready_ set)

BEGIN
IF read = 'l' THEN scan_ready <= '0';
ELSIF ready set'EVENT and ready set = 'l' THEN
scan_ready <= 'l';
4 END IF;

Agosto 2012 END PROCESS;
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Projeto:

Teclado

Interface
PS/2
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PROCESS
BEGIN

USP — ICMC - SSC0113- Turma 2012/ --This process reads in serial data coming from the terminal

WAIT UNTIL (KEYBOARD CLK'EVENT AND KEYBOARD CLK='l') ;

IF RESET='1l' THEN
INCNT <= "0000";
READ CHAR <= '0';

ELSE

IF KEYBOARD DATA='QO' AND READ CHAR='QO' THEN

READ CHAR<= 'l';
ready set<= '0';

ELSE

-—- Shift in next 8 data bits to assemble a scan code
IF READ CHAR = 'l' THEN
IF INCNT < "1001" THEN
INCNT <= INCNT + 1;
SHIFTIN(7 DOWNTO 0) <= SHIFTIN(8 DOWNTO 1) ;
SHIFTIN(8) <= KEYBOARD DATA;

ready set <=

-- End of scan code character,

ELSE

lo‘;

so set flags and exit loop

scan_code <= SHIFTIN(7 DOWNTO O0);

READ CHAR <='
ready_set <=
INCNT <=
END IF;
END IF;
END IF;

END IF;

END PROCESS;

END a;

0';
111;
"0000";
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Projeto: Teclado + Leds
Introducéao a porta PS/2

1. Criar um novo projeto no Quartus Il
2. Incluir no projeto seus componentes VHDL
Keyboard.vhd
Dec_kbd.vhd
Clock_div.vhd
(ver material complementar da disciplina na Web)

Criar um Diagrama Esquematico (BDF)

Adicionar arquivos VHDL como Functional Blocks
Incluir os componentes VHDL no diagrama esquematico
Conectar os componentes VHDL (ver préximo slide)
Adicionar a pinagem externa

~No O ko

Compilar e testar na DE2-70 com um Teclado tipo PS/2!
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Fonte: http://osorio.wait4.0rq/SSC0113/AULAQ5/
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Pro;eto Teclado + Leds
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— 82 Pin Planner - C:/Users/fosorio/Quartus/De2/TecladoLeds-v1/TecLed - TecLed [ & | ]

File Edit Wiew Processing Tools Window Help ]

Projeto: poom  Bx =
Teclado +
Leds

Mode Name

[ 4 Scan[7..0]
I & Teda[7..0]

<<new groups

=il

PP EN R RN
=]
LeraN Enn gy

fhd 2 5 W LH £
s

Interface de |G2. F PRI Y

é-l ; Mamed: = - Edit: b 4 x,/l |Fi|ter:[Pins:aI| -
TeCI ad O P 8/2 ﬁﬁ Mode Name Direction Location 1/0 Bank VREF Group 1O Standard Reserved
IB® CLK_25 Input PIN_E16 4 B4_N3 3.3V LV.. default)
= I: P52 _CLK Input PIN_F24 4 B4_NO 3.3V LV.. default)
= 15+ P52 DATA Input PIN_E24 4 B4_NO 3.3V LV.. default)
pla IB* P52 _RST Input PIN_AAZ3 & BS_M2 3.3V LV.. default)
H €% Scan[7] Output PIN_AA24 & BS_ N2 3.3V LV... default)
B £ Scan[6] Output PIN_AA27 & B&_MN1 3.3V LV default)
_____ £ Scan[5] Output PIN_Y23 & BS_M2 3.3 LV default)
HE L Scan[4] Output PIN_Y24 & BG_N2 3.3V LV... default)
o2 £ Scan[3] Output PIN_Y27 & B&_N1 3.3V LV default)
= L Scan[2] Output PIN_W23 & BE_M1 3.3V LV.. default)
@ £ Scan[1] Output PIN_W25 & BE_M1 3.3V LV.. default)
Y £ Scan[] Output PIN_W27 & B5_M1 3.3V LV.. default)
I Teda[7] Output PIN_AJ2 g BS_M3 3.3V LV.. default)
L I Teda[s] Output PIN_AJ3 8 BS_M3 3.3V LV.. default)
. L Teda[5] Output PIN_AH4 5 B3 M3 3.3V LV.. default)
> I Teda[4] Output PIN_AK3 5 B3 M3 3.3V LV.. default)
L L Teda[3] Output PIN_AJ4 5 BS_M3 3.3V LV.. default)
I Teda[?] Output PIN_AJS 5 B3 M3 3.3V LV default)
4 Teda[1] Output PIN_AKS 5 B3 M3 3.3V LV default)
£ Teda[0] Output PIN_AJS 5 BS_N2 3.3 LV default)
o | <<new node> >
o
8 =] [Tl | 3

Agosto 2012 0% 00:00:00



USP - ICMC - SSC0113- Turma 2012/2

Laboratério ELD II BCC (Pratica) AULA 05

Prof. Fernando Osorio / PAE Diogo Correa

VHDL: REFERENCIAS

SITES:

VHDL Reference => http://osorio.waitd.orqg/SSC0113/VHDL/ (Livro B&V)

AULAS Teébéricas => SSC0113 (Bonato, Simdes)

Interface PS/2 => http://www.computer-engineering.orqg/ps2keyboard

Ver material complementar Aula 05
http://osorio.waitd.org/SSC0113/AULAOS/

> Exemplo de Arquivos VHD (Keyboard.vhd,
> Exemplo de Projeto Teclado Led
> Exemplo de Jogo usando TECLADO e VGA: Atropele o Tomate em “Complementos”
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