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Keyhb6.asm K»313 nra33n

yi'0 D KY? Yax ,onir novpuImy NP 0CWpn DX TR NTadInn

.7IMI0AR N17°We D3NN DR DRI ROR L, BIOS-mm k%Y nbyoan noavan KO

.n7opnb nbwnm device driver Y om TR prabyn pvhYANpE  DUAWIM
nva0ans P yY 0vownaw oopaba vpdn 0UYUDIA NvIDIN2

aevmnAY  @vXnvIw  nvwpnn Yw scan code-n nX TmAnmm nbapn n°23inn

nY*naRY Tomn NOART DR AWy Ren .mmeva Ascii code-%  @vainan DR

o371  Ascii Tip ba% 1°Rw oowpnim nudynm x°n . (Upper Case) ni?ima
.1v5y nypwan 0w fvne kY Caps Lock-ay Shift-n »wpnb

»1ap on? wew ovwppn 7132y 13w ScanTable nbavnm navemra nvwyly Tammn

vow scan code-mw wpwn bW Ascii-m 7 X Avawva vv-i-m oann Ascid

Sy oevwpn Sw novaen Yw 2219pYR maam DR wroabawtw 1% avw i R
.DBX R nbava Tavn Ascii Tp onb 1URw oUwpn L nTpRn

Traslate byte nexapiw XTALB 721327 nTipd »71° %Y nowyd angy anmm

N2IN3T MR nwms ATIPORN AT A30H MITBAY ATYIIW 07319 RYD ATIpD

ymwm 930 oxk JAL qInY 7tn T2UR:m RO OW DR¥IS ROTW nvan Ry BX+AL
13

AL = [BX+AL] 124n

yyan  XLATB 1,713 a1om» 77s0 nbavb yeaxs BX ox nyanx ovhomna
79p yup vy o IV pabaa mexy nva3wma .abawn 1t AL bw oiaan 1Uvn

MOV BX,OFFSET SscanTable
XLATB

Noi2d 19m ANK?Y 9 9pon ARUOD YV MWINUR NYIIN  NOWRIM DY I0INA

pRvIw nY YT TY DNAR ADDTMY DUWRR YV Y0P mavnmn RIN NAW AR?IYY
»30% natmws X0 I1 pavaas 9 npoob by nubnws xon I pavan Esc wppn
INT 20h-% nioynon - #awen 970 "y nwys DOS-% marmn .DOS-%  math
A9 ap o'y nwyy onn YW nopTi (10 pom 7vspna w82 PSP-n wRta
= AH me¥oax INT 10h BIOS npvoo% p7v3m nxoipn DispChar  n911¥170%
NIYYARI  DUWPRR 193N DR MprODR Yoump NPapm nUwRaT noaswnm .14
SINWHR NIYENRI 0T ATERIADACR wew  jwony Buffer b2v%x  minwnn
"y nexTpan Kbget mavwian ina mows  nr Yo LBuff Flag »%miban
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gwwn abr 5o by 2pynnt Mt 7R WU 20N Y33YR LNYWRIT DY 3DINg
IR wUmBAY 0¥ 1IMIRY T DIOR Onw

(ypyy device driver-n) 9 np oda YiDrLh NIvLAT RID DY 20N T
8255 mvapnin apab Anakmsy wprn hx k9 xan IIT pabaa L Kbint xopan

LROPY UpnTY

TTIp03

IN AL,60h

"mavmpnen BUan 9913 ,wpnn nyen? 1390 nxk 8255-mm nxMp maTLIM
s"y 73 anRY U AR nameas (1) aanwh (0) mxenb yva SeTamn anaea

.PUSH n1ypo
TTYPD3
IN AL,61h °
na1ippas port 61h mpom 15 0 nNR 8255-TM NRISP NY133NN
OR AL,80h
OUT 61h,AL
AND AL,7Fh
QUT 61h,AL

port-mm MRIPW I0OMT NX nansd "y wppt nxvap Yy 8255-% nyv7in o
L9923 RI7 TWR2 1om nRbY paRT onvmwsn YN 0V BYD 13N7 1IN

RTIpEN Y MM IR AReAY3 937Tm OR npT11a mavuaan IV pabaa

TEST AL,80h

nYawe vbap ovTanpaRn 23w Yy vavh AND  wvyan TEST  madmm nTpb

TEST »13¥~2 .0v%370 93RSy po aveoost AND Sw noasa xen TEST - onix
nvan Yw an1°3 nawewnd vean ox ZF = 1 swnvd 80h vaapn oy nva W
7291 ZF = 1-w napna .1 K37 7093 snayewnn van oX ZF = 0 ©BR R
Ascii-% TIpm DR 79vAMY RPT ONIAR L3 MPYNE NYIONAY wRh o MNva
(DoX R*7 mwTR NREAN) Ascii Ty A% YRR wpm2 21T DR .h23vR 1V
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NRYIN DX 772°%» XO°7 NOAR .WpRnn nnbymm NYIDINT TpR TIY TR AT
sbasban  batn qanwm  nx o npebama Buffer  s%asbanm manwms moman

.Buff Flag

YA 9377 .Avsv npcoonw 8259A napvopn qpa nvTiIAn yeann Vo pabaz
nITpen TRy "y

MOV AL, 20h
OUT 20h,AL

JTRET nyxamsy 0oa3ax namnmws n3vesan 1on nsb
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; keyb6.asm

; Example of custom keyboard support software
;

Stackl SEGMENT PARA STACK ’STACR’

DB 256 DUP(?) ; 256d bytes of stack space
Stackl ENDS

r

Data SEGMENT PARA PUBLIC ’‘Data’

Buffer DB ? ; 1 byte keyboard buffer

Buff Flag DB ? ; 0 - Buffer empty, 1 - Char in
; Buffer

Msg3 DB ’ PRESS ANY KEY AND YOU WILL SEE IT ON THE’
DB / SCREEN (PRESS ESC TO QUIT)’,10,13,’$’

Oldbios_Off DW 0

0ldbios Seg DW 0O

; ScanTable converts scan codes received from the keyboard
; into their corresponding ascii character codes:
ScanTable DB 0,1,’1234567890-=',8,0

DB ’'QWERTYUIOP[]’,0Dh,O0

DB 'ASDFGHJKL;’,0,0,0,0

DB ‘ZXCVBNM,./’,0,0,0

pB ’ ’,0,0,0,0,0,0,0,0,0,0,0,0,0

DB *789-456+1230."

Data ENDS
Code SEGMENT PARA PUBLIC ‘Code’
start PROC FAR

standard program prologue

e We e

ASSUME CS:Code -
Save PSP SED addr

PUSH DS H
MOV AX,O
PUSH AX ; Save RET addr offset (PSP+0)

MOV AX,Data
MOV DS,AX
ASSUME DS:Data

Establish Data SEG addressability

wa

Partl: Setup our own keyboard interrupt gservice routine

g wE W

MOV AH, 09
MOV DX,OFFSET Msg3
INT 21h

LT

geq
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I w e

K ™ e % N e

Wy Wy

-

—— i ———— T man S g e o A SN S ———

CLI 7
MOV AX,O0 :
MOV ES,AX F

—— e e T e e e Gl S W W Sy S S BN L L e e e e e E
N T e e e e T S I e e o o o -

Point extra segment at the ...

... interrupt service routine address table
MOV DI, 36 ; Offset of entry for type code 05h

MOV AX,ES:[DI]
MOV Oldbios_ Off,ax

;eave old bios offset
;in 0Oldbios_Off

MOV WORD PTR ES:[DI],OFFSET Kbint ;

MOV AX,ES: [DI+2]
MOV Oldbiosg_Seg,AX
MOV ES:[DI+2],CS

; Offset of ocur service rout
;save old bios segment
;in 0ldbios_Seg
; SEG of our service routine
; Enable interrupts to the CPU

Part2: Read from keyboard and display chars on screen

STI
orever:
CALL Kbget
CMP AL, 01
JZ Quit
PUSH AX
CALL DispChar
POP AX
CMP AL,O0Dh
JNZ Forever
MOV AL, 0Ah
CALL DispChar
JMP Forever
eSS EEERERES
uit:
CLI
MOV AX,0
MOV ES,AX
MOV DI, 36

MOV AX,0ldbios_ Off
MOV ES:{DI].,AX
MOV AX,0ldbios_Seg
MOV ES:[DTI+2],AX
STI

Return to DOS

-

check for "esc"=quit =01

-y

Save the character

Display the character received

Restore the character

Was it carrige return?

Repeat loop if not

Yes it was, we must also display ...
ee+ aline feed.

Stay in this loop forever.

Wy WE W W "ms M W W

=============================================

$## #i4
# #
# #
##H4 ##H
H
;jdisable interrupt
;restore the old bios keyboard routine

g g NE Me M e e

Wait for a character from the keyboard




Call Kbget to wait for a character to be received from
the keyboard. The character is returned in reg AL.

e we "y e

Kbget PROC NEAR

CLI ; Disable interrupts

CMP Buff Flag,0 ; Is bhuffer empty?

JNZ Kbget2 : =->No

STI ; Re-enable interrupts

JMP Kbget ; Wait until something in buffer
; There is something in the buffer, get it:
Kbget2:

MOV AL,Buffer
MOV Buff Flag, 0
STI
RET

Kbget ENDP

Get char at buffer start
Signal Buffer empty
Re-enable interrupts
Return from Kbget

e e e

LT3

;
; Kbint is our own interrupt seviice routine
H

Kbint PROC FAR
PUSH DS ; save all altered registers
PUSHE BX
PUSH AX

Establish addresability of our data segment:

e ws e

MOV AX,Data
MOV DS, AX

e

###  #HE #H#
# # #
# # #

#H4 i #E#

e

Read the keyboard data and send acknowlege signal

Wy We WMe We e s "

IN AL, 60h
PUSH AX

IN AL, 61h
OR AL, 80h

b ]

Read keyboard input |
Save keyboard input

Read 8255 port pb

Set keyboard acknowlege signal
OUT 61lh,AL Send kevboard acknowlege signal
AND AL,7Fh Reset keyboard acknowlege signal
OUT 61h,AL ; Restore original 8255 port pb

LU

we o

L 1)

]

- e



H ##¢ % #
H # # #
H # # ¥

; i #

;

; Decode the scan code received:

POoR AX

TEST AL, 80h

JNZ Kbint2

MOV BX,O0FFSET ScanTable

Regain the keyboard input (AL)
Is it a key being released
Branch 1f yes, we ignore these
Scan code - ASCII table

XLATB Convert the scan code to
an ASCII char
Cup AL, 0 Is it a valid ASCII key

ma Wme e WE W M¢ e w

JZ Fbint2 Branch if not

Place the ASCII character into the buffer:

e ms e

MOV  Buffer,AL ; Place char in buffer
MOV Buff_ Flag,1l : Signal char in buffer
H
; ============================='=========ﬂ==============================‘—"
H
H
; =============ﬂ=========‘=========‘=====================================
# #
# #
# #

Now indicate "END OF INTERRUPT" to the interrupt controller:

e We W e e W e

MOV AL, 20h
ouT 20h,AL

Send "EOI" command ...
..+ £O0 B259 command register

s m e

-

e M
N
n
1]
1]
1l
]
]
1]
n
1]
1]
1]
]
]
It
I
1]
1]
n
n
1l
il
It
1]
n
1]
n
1]
il
]
It
n
0l
1]
n
n
n
]
1t
]
1]
It
1]
n
1]
H
il
n
]
il
1]
n
1]
1]
1]
1
]
n
n
1]
n
1]
1]
1]
1
]
H
1l
n
1]

POP AX ; Restore all altered registers
POP BX
POP DS
IRET ; Return from interrupt
EKbint ENDP

Subroutine to display a character on the screen.
Enter with AL = character to be displayed
Uses video interface in BIOS

| w ILUI D DI LI

ispChar PROC NEAR

PUSH BX ; Save BX register

MOV BX,0 ; Select display page 0

MOV AH,14 ; Function code for write

INT 10h ; Call video driver in BIOS

POP BX : Restore BX register

RET : Return to caller of ’DispChar’

DispChar ENDP

Start ENDP
Code ENDS é ?

END Start



E: \>keyb6.exe

PRESS ANY KEY AND YOU WILL SEE IT ON THE SCREEN (PRESS ESC TO QUIT)
USER ECHO
IS ALWAYS UPPER CASE

E:\>
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