Interfacing KBD with 8051



Keyboards are organized in a matrix of
rows and columns

» The CPU accesses both rows and columns
through ports
= Therefore, with two 8-bit ports, an 8 x 8 matrix
of keys can be connected to a microprocessor
> When a key is pressed, a row and a
column make a contact

= Otherwise, there is no connection between
rows and columns



KEYBOARD I A 4x4 matrix connected to two ports

INTERFACING » The rows are connected to an output port
and the columns are connected to an

Scanning and input port

denti leng the Matrix Keyboard Connection to ports
Key

If no key has
been pressed,
reading the
input port will
yield 1s for all
columns since
they are all
connected to
high (V)

If all the rows are
grounded and a key
is pressed, one of
the columns will
have 0 since the key
pressed provides the
path to ground




a It is the function of the microcontroller
to scan the keyboard continuously to
KEYBOARD
G gVeiel detect and identify the key pressed

2 To detect a pressed key, the

Grounding microcontroller grounds all rows by
Rows and providing 0 to the output latch, then it
Reading reads the columns

Columns > If the data read from columns is D3 — DO =
1111, no key has been pressed and the
process continues till key press is detected

» If one of the column bits has a zero, this
means that a key press has occurred

= For example, if D3 — DO = 1101, this means that
a key in the D1 column has been pressed

= After detecting a key press, microcontroller will
go through the process of identifying the key




a Starting with the top row, the
KEYBOARD microcontroller grounds it by providing

DL 5 [ow to row DO only
Groundin » It reads the columns, if the data read is all
3 1s, no key in that row is activated and the
R;wsdgn process is moved to the next row
eadin
Columni 2 It grounds the next row, reads the
(cont’) columns, and checks for any zero
» This process continues until the row is
identified

a After identification of the row in which
the key has been pressed

» Find out which column the pressed key
belongs to




Example 12-3

From Figure 12-6, identify the row and column of the pressed key for
each of the following.

(a) D3 -DO0=1110 for the row, D3 — D0 = 1011 for the column

(b) D3 -D0=1101 for the row, D3 —D0=0111 for the column

Solution :

From Figure 13-5 the row and column can be used to identify the key.

(a) The row belongs to DO and the column belongs to D2; therefore.
key number 2 was pressed.

(b) The row belongs to D1 and the column belongs to D3; therefore,
key number 7 was pressed.
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Program 12-4 for detection and
identification of key activation goes
through the following stages:

1. To make sure that the preceding key has
been released, Os are output to all rows
at once, and the columns are read and
checked repeatedly until all the columns
are high

= When all columns are found to be high, the
program waits for a short amount of time
before it goes to the next stage of waiting for
a key to be pressed



To see if any key is pressed, the columns
are scanned over and over in an infinite
loop until one of them has a O on it

= Remember that the output latches connected
to rows still have their initial zeros (provided
in stage 1), making them grounded

= After the key press detection, it waits 20 ms
for the bounce and then scans the columns
again
(a) it ensures that the first key press
detection was not an erroneous one due a
spike noise
(b) the key press. If after the 20-ms delay the

key is still pressed, it goes back into the
loop to detect a real key press



3. To detect which row key press belongs to,
it grounds one row at a time, reading the

columns each time

» [f it finds that all columns are high, this means
that the key press cannot belong to that row

— Therefore,

continues u
oress belongs to
» Upon finding the row tf
belongs to, it sets up t
able holdir

he look-up

ASCII) for tF

at row

it grounds the next row and
ntil it finds the row the key

at the key press
e starting address for

g the scan codes (or



4. To identify the key press, it rotates the
column bits, one bt at a time, into the

carry flag ana checks to see If it Is low

v Upon finding the zero, it puls out the ASCII
code for that key from the look-Up table

v otherwise, It increments the pointer to point to
the next element of the look-up table




Flowchart for Program 12-4

Ground all rows
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Find which key
is pressed

Get scan code
from table




Program 12-4: Kevboard Program

s keyvboard subroutine. This program sends the ASCII
scode for pressed key to PO =

;P1.0-P1.3 connected to rows, P2Z.0-P2.3 to column

El:

OVEE:

MOV P2,#0FFH ;make P2 an input port

MOV PL1,#0 ;ground all rows at once
MOV A, P2 sread all col

; lensure keys open)
ANL A,0Q00001111B rmasked unused bits
CIJNE A, #00001111B,Kl ;till all keys relesase
ACALL DELAY rcall Z0 msec delay
MOV A, PZ ;see 1f any key 135 pressed
ANT A,00001111B rmask unused bits
CJIJNE A, #00001111B,0OVER; key pressed, find row
SJIMEP EKZ ;check till key pressed
ACALL DELAY rwalt Z0 msec debounce time
MOV A,PZ ;check key closure
ANT. A,00001111B rmask unused bits

CIJNE A,#00001111B,O0OVERLl; key pressed, find row
SJIMP EZ ;1T none, keep polling



OVER1: MOV P1, #11111110B ;ground row 0O

MOV A, FPZ rread all columns
ANL 2, #00001111B ;mask unused kits
CJNE A,#00001111B,ROW O rkey row 00, f£find col.
MOV P1,#11111101B ;ground row 1

MOV A,PZ rread all columns
ANL A,#00001111B rmask unused bits
CJNE H,#DUDDllllB,RDW_l rkey row 1, find col.
MOV P1,#111110118 ;ground row 2

MOV A, FPZ rread all columns
ANL A,#00001111B ;mask unused bits
CJNE A,#00001111B,ROW 2 rkey row Z, find col.
MOV P1,#111101118 ;ground row 3

MOV A,PZ rread all columns
ANL 2, #00001111B rmask unused bkits
CJNE H,#DUDDllllB,RDW_E rkey row 3, find col.
LJMFP KZ ;1f none, false 1input,

; repeat



FOW 0O: MOV DPTER, # KCODEO rset DPTE=start of row 0

SJMP FIND yfind col. Key belongs to
ROW 1: MOV DPTE, #KCODEL rset DPTRE=start of row
N SJMP FIND ;find col. Key belongs to
ROW Z: MOV DPTR, #KCODEZ2 ;set DPTR=start of row 2
SIMP FIND ;find col. Key belongs to
ROW 3: MOV DPTR, #KCODE3 rset DPTR=start of row 3
FEIND: ERC R rsee 1f any CY kit low
JNC  MATCH ;i1f zero, get ASCII code
INC DPTR ;polnt to next col. addr
SJIMEP FIND ;s keep =s=earching
MATCH: CLE 2 rset A=0 (match is found)
MOWVC A, BA+DPTR rget ASCITI from table
MOV PO, A rdisplay pressed key
LJMP K1

sASCIITI LOOE-UFP TABLE FOR EACH ROW
OR.G S300H

KCODEO: DB ‘Or,r1r,r20 r37 SROW O
KCODEL: DB var r5r rgr r7r SnOW 1
KCODEZ : DB ‘gr,rgr rpf _rBf ROW 2
KCODE3: DB ‘¢r ,'D’,"E’,"F’ :ROW 3

END



