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Like RS-232, but with a clock.

Odd parity, one start, one stop.
Keyboard-to-host shown: keyboard initiates
everything.
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SPACE
29

F1 F2 F3 F4 F4 FE F7 Fa FS J7F10)(F11)[F12
05 0E 04 ac 0z 0B 83 02, m ] 7g ar
E
E L
24 acti 4
D J
23 3B
H M
22 a1
Alt
11

Ctrl
14

FA Acknowledge
EE Echo response

FO Key-up
FE Resend

o =9 =,
D ..

ESC
76

EO Extended code coming

OO/FF Error or buffer overflow




Host-generated Keyboard-generated clock
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Host-generated data

Host brings Clock low, then Data low to indicate
transfer to keyboard, then releases Clock (rises).

Keyboard starts generating clock signals. Host
supplies serial data, changing after each falling
edge. After stop bit, host releases Data.

Keyboard pulls Data low for one more clock
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ED LED control
Caps lock | Num lock | Scroll lock

EE Echo
Keyboard will respond with EE

FO Set scan code set
Keyboard will respond with FA and wait for
another byte 01-03. 00 leaves scan code
unchanged.

F3 Set key repeat rate
Keyboard responds with FA and waits for
second byte, indicating repeat rate.
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F4 Enable keyboard
Responds with FA, clears buffer, enables
scanning.

F5 Disable keyboard
Responds with FA, disables keyboard.

FE Resend
Retransmit the last byte.

FF Reset Keyboard

The PS/2 Kevboard and Mouse Interface — p. 9/~



- PDC 7)) N
ViU U

ol

Three bytes sent every time mouse moves or
button clicked:

MSB LSB
Y |X|Y|X|1 Middle |Right| Left
Overflow | Sign Buttons

X movement
Y movement

Movement values are since last transmission:
9-bit two’s-complement (signed) numbers.

Many more variants, modes, and other junk.
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Add lines in the .UCF file about PS2C and PS2D:

NET "PS2D" LOC=nl5; # Data
NET " PS2C'" LOC=nml6; # C ock

Add these ports in the “add cores” dialog. Make
the clock pin a falling-edge-sensitive interrupt.

In the .MHS file, this appears as

PORT PS2D = ps2io GPIOin, DDR = 1IN
PORT PS2C = PS2C, DIR = IN,

SIA@ S = | NTERRUPT,

SENSI TI VI TY = EDGE_FALLI NG
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Add an instance of an “opb_gpio.” Connect it to
the OPB bus. Configure it to be a single-bit input
and connect GPIO in to the data line.

In the .MHS file:

BEG N opb _gpi o
PARAMETER | NSTANCE = ps2io
PARAMETER HW VER = 3. 01. a
PARAMETER C BASEADDR = 0x80200e00
PARAMETER C H GHADDR = 0x80200f f f
PARAMETER C ALL | NPUTS = 1
PARAMETER C GPIO WDTH = 1
PARAMETER C IS BIDIR = 0
BUS | NTERFACE SOPB = nb_opb

Sys

ps2i

PORT OPB Cl k oIk s
PORT GPI O i n "0 GPI O |
END
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Add the PS/2 Clock signal to the list of interrupts

handled by the opb_intc (add cores dialog). In
the .MHS:

BEG N opb_intc
PARAMETER | NSTANCE = opb intc O
PARAMETER HW VER = 1. 00.c
PARAMETER C BASEADDR = 0x80200100
PARAMETER C H GHADDR = 0x802001f f

BUS | NTERFACE SOPB = nb_opb

PORT Irq = I nterrupt

PORT Intr = PS2C & RS232 | nt errupt
END
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This makes a keyboard-to-host port. Interrupt
signals a clock. Do the shift register in software.

Register the handler and enable interrupts:

m crobl aze _enable interrupts();

Xl nt c_Regi st er Handl er (
XPAR OPB | NTC 0_BASEADDR,
XPAR _OPB | NTC 0 SYSTEM PS2C | NTR,
( XI nt errupt Handl er) ps2_i nt _handl er,
(void *)0 );

Xl nt c_mvast er Enabl e( XPAR _OPB | NTC 0 BASEADDR) ;

Xl ntc_nEnabl el ntr(
XPAR OPB | NTC 0 _BASEADDR,
XPAR RS232 | NTERRUPT _NASK |
XPAR_SYSTEM PS2C NMASK) :
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#defi ne SI ZE 16
unsi gned char buffer[ Sl ZE];
Int head = 0; int tail = O;

unsigned int code = 0; unsigned int bit = 11;

void ps2_int_handl er(voi d *baseaddr_p) {
| nt |1ext;

code (code >> 1) |

(XGplo nReadReg( XPAR _PS2|1 O BASEADDR,
XGPl O DATA OFFSET) << 9);
1f (--bit == 0)
next = (head + 1) & (SIZE - 1);
I1f (next !'=tail)

buffer[head] = code;
head = next;

1
bit = 11: code = 0;

XGpio mMViteReg( /* Acknow edge I nterrupt =/
XPAR PS21 O BASEADDR, XGPI O | SR OFFSET, 1);
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| nt character _avail abl e()

{

}

Int result;
mi crobl aze di sabl e _interrupts();
result = (head !'= tail);

n1crob|aze enabl e |nterrupts()
return result;

unsi gned char get character()

{

unsi gned char result;

m cr obl aze di sabl e |nterrupts()
result = buffer[tail];

tail = (tall + 1) & (SIZE - 1);
n1crob|aze enable interrupts();
return result;
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