Lab 4
27 February 2013

Andrew O’Neil-Smith



Objective-

The objective of this lab was to make a simple calculator using the keypad and

seven segment display, with indirect memory addressing.

Equipment used-

Software:

Test Results-

2+2=4

Data Memoxy addr

L2 3 e S e T

a text editor and an 8051 ASM assembler

A step debugger that can be used to execute a program one step at
a time

Register, code memory, data memory, and input/output port

contents are displayed to aid debugging.

|%) EdSimS1DI - Version 2.1.5 | AOS3
~ Pause |New 2 Display-select Decoder CS|DAC WR
System Clock (MHz)| 12.0 | 5 Update Freq. Kaypad Column:2
SBUF Time: 3s 704ms 860us - Instructions: 2000£J Keypad Column 1
R/O  W/O THO TLO R7 0xF8 B 0x02 d I | g Reypad;Columu0
org 3gh Keypad Row
0x00| 0x00 0x00 0x00 R6 0x82 Acc| 0x02 : ] ST e
RXD TXD R5 0x92 PSW 0x01 ;moving the values to be disp] Keypad Row
1 il TMOD 0x00 R4 0x99 IP 0x00 2330 | mov @, #11000000b F 5 Keypad Row
SCON  0x00 TCON | 0x08 R3 0xBO IE 0x00 2333| mov 1, #111112@1b 7
R2 0xA4 PCON 0x00 2336 | mov 2, #12100120b
pins bits TH1 TL1 R1 0x02 DPH 0x00 2339 | mov 3, #12112230b
0xE7 0xE7P3  0x00 0x00 RO 0xCO DPL 0x00 \2@3C| mov 4, #12@118%1b
OXFF| OxFFP2 8051 SP| 0x07 @P3F| mov 5, #18818810b
0xA4 0xA4Pl 42 6, #1 1
e e @@ @ @ @342 | mov #12000712b
0xD7 0xF7PO 345 | mov 7, #111112@0b
ModifyrRANy @248| mov 8, #10000000b

0x00| 0x00value

@04B| mov 9, #10010080b
8 9 A B € D E FI

; ;check key released function

00jco 02 A4 BO 99 92 82 F8
10jloo 00 00 00 00 00 00 00
20§00 00 00 00 00 00 00 00
30§00 00 00 00 00 00 00 00
40jlo0 00 00 00 00 00 00 00
50jlo0 00 00 00 00 00 00 00
60lo0 00 00 00 00 00 00 00
70§00 00 00 00 00 00 00 00

80 90 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 0O i
00 00 00 00 00 00 00 0o [@P511 Jnb p?Z.5, check key_ released
00 00 00 00 00 00 00 0o [@954| jnb p@.6, check key released
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 ; ;enabling the 1st 7 segment
00 00 00 00 00 00 00 00 #357| clr p3.4

check key released:
\@P4E| jnb p@.4, check key released

2359 | clr p3.3

< I On

DAC

1 NEN 3 m ity | i | 1+
W M No Parity | 8-bit UART @ 4800 Baud | ‘
4|56 3
| Key Bounce Enabled‘ Rx ‘Rx Reset| L oov | max
7(8(|9 P ] ] input
76]5[4]3[2]1]o] dl-|; ‘
*lo|# Tx | Tx Send | i
o MIN
0.9 Vv qutput 11111111 [Motor Enabled‘\
Scope

ADC |




[ rasmeio e

Pause [New)
SBUF Time: 11ls 904ms 838us — Instruction: 610U
rR/O  W/O THO  TLO R7 oxF8 B ox02 ! ! 1 Lef
0x00| 0x00 0x00 0x00 R6 0x82 AcCC 0x04 Org 32h |
RXD TXD RS 0x92 PSW 0x01 ;moving the values to be disp ‘
1 1 TMOD | 0x00 R4 0x99 12 0x00 2530 | mov @, #11000020b ‘
l| scom  oxoo TcoN | ox0s  R3 0xBO IE 0x00 2233 mov 1, #1111lle@lb
R2 oxa4 BCON  0x00 22361 mov 2, #1z1zz1zob
pins bits THI TRl R1 0x04 DEH 0x00 2239 mov 3, #12112220b
0xE7| 0xE723 | 0x00| 0x00 RO o0xco DPL| 0x00 lZz3C| mov 4, #12211221b
OXFF OxFF P2 B& 8051 SP 0x07 PS3F| mov 5, #1l2212212b
0x99P1 2o ob
: oxooas|  [nee |[olo]e]s] FIEIe)E] 2l oo e CEmnzan
OxEE| 0xFE PO l5245]| mov 7, #11111202b
Mods Syr-RAMy 5348 | mov 8, #1O000032bL
Data Memoxry SR U=EddlRU=tvalua loz4B| mov 9, #10012030b
O B S, eSO S SO N S - = s | ; ;check key released function
pofco 04 aa Bo 99 92 82 F8 80 90 00 00 00 00 00 0| el e R
10jloo 00 00 00O 00O 00O 00 OO 0O 0O 0O OO 0O 00 OO OO lozaE| 5 T, e e, el
20foo 0o 0o 00 00 00 00 00 00 00 0O 0O 0O 00 00 OO 2 = =
8ofloo 0o 00 00 00 00 00 00 00 00 00 0O 00 00 00 o0g [?251] Inb pZ.5, check key released
40jloo 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 OO 2254 jnb p@.6, check key released
Sojjloo oo 00 00 00 00 00 00O OO0 00 00 OO 00 00 00 OO
60floo 0o 00 00 00 00 0O 00 00 00 00 00 00 00 00 0O ; ;enabling the 1lst 7 segment d
Z0loo 0o 00 00 00 00 00 00 00 00 00 00 00 00 00 00| |mEs57| clr p3.4
Copyright ©2005-2012 James Rogers #3591 clr p3.3 =
K S R [
— |
1 2 3 | -~
1212 WaND Gate D |ull No Parity | 8-bit UART @ 4800 Baud |~ | ‘
4 5 6 =
| key Bounce Enabled | | Rx Rx Reset| oov | MAX |
f 7|8 |9} input L |
o | # ‘ > | Tx send ||/| [i L‘ LJ)
(52 MIN
| 00V output 11111111 | Motor Enabled | |
| Scope apc | |
DAC i
J

Clear

7j EdSimo1D] Versong

Display-select Decoder CS|DAC WR

Keypad Column 2
Keypad Column 1
Keypad Column 0

Keypad Row
Keypad Row
Keypad Row
Keypad Row

SW 7|ADC DB7
SW 6|ADC DB6
SW 5|ADC DB5S
SW 4|ADC DB4
SW 3|ADC DB3
SW 2|ADC DB2
SW 1|ADC DB1
SW 0|ADC DBO

Pause |New ‘ ‘
System Clock !
s Time: 20s 874ms 228us — Instructions: 106 U]
R/O  W/O THO TLO R7 0xF8 B 0x00 s ] I Dl
0x00| 0x00 0x00| 0x00 R6 0x82 ACC 0x00 Org 3gh \
RXD TXD R5 0x92 PSW 0x00 ;moving the values to be disp
i 1 TMOD 0x00 R4 0x99 IP 0x00 2330 | mov @, #11000020b
Il scon ox00 TCON 0x08 R3 0xBO IE 0x00 @233| mov 1, #11111¢@1b
R2 0xA4 PCON 0x00 3336 | mov 2, #10123130b
pins bits TH1 TL1 Rl 0x04 DPH 0x00 2339 | mov 3, #12112920b
0xE7| 0xE7P3  0x00 0x00 RO 0xCO DPL 0x00 \223C| mov 4, #12211221b
OXFF| OXFEP2 8051 SP 0x07 P@3F| mov 5, #10810910b
OXFF OxFFP1
X X e e E EE.@ 2242 | mov 6, #120@0010b
O0xXBE O0XFEPO 2245| mov 7, #11111207b
Modi fye=-RAMy 2348 | mov 8, #1202003%b
Data Memory addr] _ 0x00| 0x00value PB4B| mov 9, #10@10000b
,
I TN RNE !’I ; ;check key released function
00fco 04 a4 Bo 99 92 82 F8 80 90 00 00 00 00 00 00 chetklheylreloasad:
20J00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |oyr 50 o 4~ heck key released
20f00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 - i
80Joo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0g (P51l Jnb pPZ.5, check key released
40fo0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [@254| jnb p@.6, check key released
50f00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
60[00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ; ;enabling the 1lst 7 segment d
[70J00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 lgps7| clr p3.4
Copyright ©2005-2012 James Rogers @859| clr p3.3
< I Ol
: =
2|3 ¥ | ity | i -
£ anD Gate Di u|| NoParity | 8-bitUART@|4800 Baud ||
5|6 1
{ Key Bounce Enabled‘ Rx Rx Reset|
8 (9 -
) ‘Standard\v‘ i L .
0| # Tx | Tx Send ||i
00V output
Scope
DAC

0.0V | MAX }
input ‘
} ]
4 MIN
11111111 ||| Motor Enabled |
ADc |
|




Conclusion-

This lab was effective in teaching me how to use the 8051 seven segment display
and keypad. I also became familiar with accessing other memory locations using the
@Rn code.

Program-
Org 30h
;moving the values to be displayed on 7 segment display to data memory
mov 0, #11000000b
mov 1, #11111001b
mov 2, #10100100b
mov 3, #10110000b
mov 4, #10011001b
mov 5, #10010010b
mov 6, #10000010b
mov 7, #11111000b
mov 8, #10000000b
mov 9, #10010000b
;;check key released function
check key released:
jnb p0.4, check key released
jnb p0.5, check key released
jnb p0.6, check key released
;;enabling the 1st 7 segment display
clrp3.4
clrp3.3
;;scanning row 1
scan:
clr p0.3
setb p0.0
setb p0.1
setb p0.2
jb p0.6, next3 ;1
mov b, a
mov a, #00000001b
mov P1, #11111001b
jmp check key released
next3: movb,a;2
jb p0.5, next4
mov a, #00000010b
mov pl, #10100100b
jmp check key released;
next4: mov b, a ;3
jb p0.4, scanl
mov a, #00000011b
mov pl, #0bOh
jmp check key released
;;scanning row 2
scanl:
clrp0.2
setb p0.0
setb p0.1
setb p0.3
jb p0.6, next ;4
mov a, #00000100b
mov pl, #09%h
mov b, 1



jmp check key released

next:jb p0.5, nextl ;5

mov a, #0000101b
mov pl, #092h

mov b, a

jmp check key released

nextl:jb p0.4, scan3 ;6

mov a, #0000110b
mov pl, #082h

mov b, a

jmp check key released

;;scanning row 3

scan3:

clr p0.1
setb p0.0
setb p0.2
setb p0.3
jb p0.6, next5 ;7

next5:  jbp0.5, next6 ;8

next6:  jbp0.4, scand ;9

;;scanning row 4

scan4:

next7:

nexts:

clr p0.0

setb p0.3

setb p0.1

setb p0.2
jb p0.6, next7

jb p0.5, next8

jb p0.4, next9

mov a, #0000111b

mov pl, #0f8h

mov b, a

jmp check key released

mov a, #0001000b

mov pl, #080h

mov b, a

jmp check key released

mov a, #00010001b
mov pl, #090h

mov b, a

jmp check key released

;Clear button

mov a, #*';ASCII code of * to A
clra

mov b, #000h

mov pl, #0fth

jmp check key released

mov a, #00000000
mov pl, #0COh
jmp check key released

;add button

adda, b

mov R1, a
mov pl, @R1
jmp check _key released

next9: ljmp scan

end



ground all rows

no
all keys
open?
yes

Ground row 3 only

Mov B,A
mov a, #3
mov pl, #pattern of 3 Ye Key 3
pressed?
No
Mov B,A
mov a, #2
mov p1, #pattern of 2 Ye: Key 2
pressed?
o

Mov B,A

mov a, #1
mov pl, #pattern of 1 Ye!
Key 1
pressed?
No

Ground row 2 only

mov pl, #pattern of 4 Ve
Key 4
pressed?
o

Mov B,A
mov a, #4

Mov B,A
mov a, #5
mov pl, #pattern of 5

Key 5
pressed?
No
Key 6
pressed?
N*O

Mov B,A
mov a, #6

mov pl, #pattern of 6 Yes



Ground all
rows

from Tge 1

[ Ground row 1 only ]

Mov B,A
mov a, #7
mov pl, #pattern of 7 Ye Key 7
pressed?
N

0
Mov B,A
mov a, #8
mov pl, #pattern of 8 Ye Key 8
pressed?
0

Mov B,A

mov a, #9 -
mov pl, #pattern of 9 Yes
Key 9
pressed?
No
|

Ground row 0 only

Key *
pressed?
0

Mov B,A
mov a, #0
mov pl, #pattern of O
Yes
Key 0
pressed?
Add a.b
movrl, a
mov pl, @R1 k No

Yes

Key #
pressed?

jump Iv start



