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Embedded Systems Design
(630470)

Lecture 12

Keypad Interfacing

Prof. Kasim M. Al-Aubidy
Philadelphia University




Human interfacing needs and some simple
means of meeting these.

Some simple example sensors

Some ways of interfacing between sensor
sighals and the microcontroller

Some simple example actuators

Some ways of interfacing between the
microcontroller and the actuator

Embedded Systems Design: Projects



* The main idea — the human interface:

* The human has to interface with any machine that he/she
works with. This is almost inevitably in some form of closed

loop interaction.
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Hand Controller;

(1). LED Version (b). LCD Version.
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Keypad Interfacing:

* A keypad is based on switches, each switch is connected in
a matrix.
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Keypad circuit diagram, with pull-up resistors



Set column bits as outputs

l

Set row bits as inputs

!

Set column bits to 0

!

Read row bits

l

>~
T
b

Value Read

0111 011X

0111 101X

0111 110X

1011 011X

1011 101X

1011 110X

1101 011X

Set column bits as inputs

1101 101X

I

1101 110X

Set row bits as outputs

Sl = = e B = I B T %

1110 011X

l

Setrow bitsto 0

h
Read column bits

1110 101X

=

1110 110X




Initialise

l

Enable interrupt

l

Wait

Interrupt

—

Read keypad pattern

!

Convert pattern to ASCII

|

Qutput to LCD

Mo

v

Is key released?

Yes

¥

Clear interrupt flag
return from interrupt
(RETFIE)
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kevpad test

Tests kevpad, writing key pressed to lod display
F*-J:*-J:-k*-k-k************-J:******************************************

(opening program sections omitted)

L I

:Initialise
bsf status, rpl raelect memory bank 1
movlw B'11110000° :Port B initially Bow bits ip, <olumn op
movwt trish s {port B not used)
bef status, rpl raelect bank 0

(led initialisation omitted)

L I

clrf portk ;initialise keyvpad value
renable interrupt

baof intecon,rkbift
baf intcon, rkie
bsf intcon,gies

loop goto  loop rawalilt kevpad entries
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inbercupt Zervice Boutine.
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Eepad press has besn detected through Port B Interrupt on Changs, Gets
hesead pabtern, converts to charackter, skores in Kpad_char, sapds to led,
sand awailca key release,
kpad_to_lod sall kpad_rd
inow convert oode to character, forming addreses used in lookup takle
gall kp_sode_oonv
s sand boo lod
ks £ porte,led _R2 raet for characber op
reovrwE led_op
call  lod write
Emak now for kevpad relessse
rel begk call kpad_rd
mavf  kpad_pat,0
andlw O0fe rauppreas lab, which iz noat usad
sublw Ofe ttest if lnactive
btf=e =tatus,z
gota rel_test
[ 3 intoon, rbif  jolear intercupb £lag
rabfim
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;****************** ot o o e ok ok ok ok ke o ok o ok o ok ke ok o o ok o o o e ok o ok ok ok ok ok e ok o o ok o ok ok ok

; SUBROUTINES
0 sk ke kol ko ko ok

Reads keypad, places pattern into kpad_pat, and resets keypad interface
kpad_rd movE

jreset

ancdlw
movwt
bef
movliw
movwf
bof
movlw
movw
mowvE
andlw
iorwf
keypad
baf
movlw
movwi
bef
clrf
return

porth,w
E'11110000°
kpad_pat
sbtatus, rp0
E'00001110"
triab
gbatusg, rp0
00
porth
porth,w
E'00001110"
kpad_pat, 1
interface

iread portbh value, this will be row pattern
rangure unwanted bite are suppressed

reet row to op, column to ip

rengure output values still zero

sread porth value, thies will be column pattern
rensure unwanted bite are suppressed

;OR those results into the pattern

atatus, rpld ;eet row to ip, column to op

E'11110000°
trish
status, rpd

porth ensure output values still zero



Heonvarta keyvpad patbtern held in kpad _pat toe ASCTT character,
raddresa (in kpad_add) that iz2 used in lu table.
:in kpad_char

k. code_conv

rrt
clrf
rdeduce row

btfac

goto
goto
kpl

goto

movlw
iorwf

goto
kp2
goto

movlw
iorwi

goto
kg 3

goto

moviw
forwt

goto

btfac

btfac

btfac

baf status, o

kpad _pat,1
kpad_add

kpad_pat , 6
kpl

cal_ find
kpad_pat , 5
kpZ
BE'00000100D"
kpad_add, 1
col find
kpad_pat , 4
kp 3
E'00001000"
kpad_add, 1
col find
kpad_pat , 3
k4
BE'00C0O1100"
kpad_add, 1
cal find

firat forming
Returns with character held

sdigcard bit 0 which ig not used

there

there
sform

rhere
rform

shere
1form

if row 1, kpad_add stays as is

if row 2
takble address

if row 3
table address

if row 3
talkle address



kpd movlw D'16° ‘o row detected, return "E" via Table

goto kevpad op
‘now deduce column

col find btisc kpad_pat, 2
goto ofl
goto  keypad op ‘here
cfl btfso kpad pat,l
goto ofd
movlw B'0000000L" ‘here
iorwt kpad add, 1 cform

goto  keypad op
ragsume now column 3
cf2 movlw B'00000010"
iorwt kpad add, 1 form
keyvpad op movi kpad_add, 0
call kp table
movwE kpad char L2ave
return

if ﬂ@ﬂumn 1, kpad add =tays asl is

if column 2
table addreszs

table address

the character



:Table called to convert pattern recd from keypad to actual character.
*BECIT codes will be returned, as each digit is in format 'D'.
kp_table addwf pecl,l

retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw
retlw

Ill
IEI
IEI
IAI
Idl
IEI
IEI
IEI
I'}'I
ISI
Igl
ICI
1
I[:]I
I#I
IDI
IEI

srow 1

:Error
‘row 2

:Error
crow 3

:Error
crow 4

Error
:Error

code

code

code

code
code

kp_add

Note that
Row

Row 1 = 00 Column
~ Col. 1=00

Row 2 = 01 B
Col.2=01
Row3 =10 Col. 3= 10

Row 4 = 11 | o

A
'S AR N
not used



