Lab 7
10 April 2013

Andrew O’Neil-Smith



Objective-

The objective of this lab was to learn how to write a program to accept Vin from

the slide bar of the analog to digital panel, and display Vout on the digital to analog

panel.
Equipment used-

Software:

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.

Test Results-

Vin = Ov, Vout =5v

%] EdSim51DT -~ Version 2.1.5 &

Pause |New
System Clock (MHz)|11.0592 750 fdUpdate Freq. 1
SEUE - Time: 709ms 294us — Instructions: 414000 (U]
=|
R/O  W/O THO TLO R7| 0x00 B oxcc Kl =
0x00 0x00 0x00| 0x00/ R6 0x00 Acc 0x00 Srg 218 B
RXD TXD R5 0x00 PSW 0x00 PSP clxr pD.7
1 H TMOD 0x00 R4 0x00 IP 0x00 PSB2| Jmp start
SCON | 0x00 TCON  0x02 R3 0x00 IE 0x00 org 32h = =7
R2 0x00 PCON 0x00
pins bits TH1 TL1 R1 0x00 DPH 0x00 start: .
0x7B O0x7FP3 0x00 0x00 RO 0x31 DPL 0x00 \PB3D | clxr p3.6 | b
0x00| OxFFP2 8051 SP 0x07 P332 | setb p3.6 ® 3
OxFF OxFFP1 2234 | jb p3.2, $ ;wait for complet Lo
0x7F| Ox7FPO U097 acc |[o]oJo] o] [o]o]o]o] ¥
Modi fy=-RAMy PB37 | clr p3.7 2
Data Memory addr, 0x00| 0x00value @339 | mov a,P2 -
Oz s sl GO S NGO ENE (3R] mov b, #2554 2
00fl31 00 00 00 00 00 00 00 45 00 00 00 00 00 00 00 [FZ3E| subb = ¢
10f0o 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |xpxag, SNl fhana 5 .
20foo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 2:: 5
30foo 31 32 33 34 35 36 37 38 39 00 00 00 00 00 00
4ofloo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 [@P42] oy gayne
5000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| [(@B44] mov b, #4
[£) EGSIm51DI - DAC Scope = 5% o347 | mul AB N
oS48 mov b, a
5.0V : !
PS4An | mov a, #22 = 3 .
< I 1> |
5.0V T e ; ) |
\u|l No Parity | 8-bit UART @ 2400 Baud |~ |
| A s
d | Rx‘ |Rx Reset| 0.0V
! input
Tx‘ | T Send |/ 1] li
L (B3
00000000
o.oVv T ADC. 1
DAC output on scope | |
always on top @I —




Vin=1lv, Vout= lv
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Time: 8
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[£) EASImS1DI - DAC Scope

always on top &

DAC output on scope

~

19ms 797us Instructions: 478500

X
ul

Org Zh
clx
Jmp
org 32h

start:
clr p3.6
setb p3.6
3Jb p3.2, $ ;wait for complet

cir 3.7

mov a,P2

mov b, #224

subb a, b

je lessthan4

ooV

|4 EdSim51DI - Version 2.1.5 &

a, p2
B, #a
aB
b, a
a, #22
ull No Parity 8-bit UART @ 2400 Baud |~
Rx Rx Reset 1.0v
| input
Tx > senda [/ | 1 i
| 1
11111111
ADC

|LcD DB1

|LcD

DBO

Pause |New: ‘)( Display-select Decoder CS|DAC WR
Systen Clock (mia)[11.055 e 3
‘ SBUF Time: 1s 37ms 423us - Instructions: 60375/ U] Keypad Column 1
Il =/0 w/o THO TLO R7 0x00 B 0x33 d I 4, Beypad Coluami 0
org @h = Keypad Row 3
0x00, 0x00 0x00| 0x00 R6 0x00 ACC 0x32 ik
RXD TXD R5 0x00 PSW 0x01 @222| clr p@.7 Keypad Row
1 i TMOD 0x00 R4 0x00 IP 0x00 @@22| jump start Keypad Row
SCON | 0x00 TCON 0x02 R3 0x00 IE 0x00 org 3gh =
R2 0x00 PCON 0x00
pins bits TH1 TL1 Rl 0x00 DPH 0x00 start:
OXFF OxFFP3 | 0x00 0x00 RO 0x31 DPL 0x00 2332 | clr p3.6 B
OXFF| OXFEFP2 8051 SP 0x07 @@32| setb p3.6 :
0x33 0x33P1 @@34| jb p3.2, $ ;wait for complet
0x007E Acc
0x7F 0x7EPO
Modi fyr-RAMy 2#37| clr p3.7 SW 6|ADC DB6
Data Memory | addr| 0x00| 0x00value 2239 | mov a,P2 SW 5|ADC DB5
0 1 2 3 456 78 9 | £ (€1A0c
A B CDE Fllgg3s|l movb, #204 o e
0031 00 00 00 00 00 00 00 45 00 00 00 00 00 00 00 |g@3E| subb a, b /5 | Anc hes
20j0o 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |yp40| 3jc lessthand sw 1|aDC DBL
20f00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| SW 0|ADC DBO
30f00 31 32 33 34 35 36 37 38 39 00 00 00 00 00 00 anc
40foo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0o (PP42]1 mov a, p2
50f00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [@P44] mov b, #4 Motor Sensor
( (£ EdSimB101 - DAC Scope =) @@47| mul AB
2248 | mov b, a
50V
\PD4R | mov a, #29 =
L < ] »
10V HISTE= :
| Ul No Parity 8-bit UART @ (2400 Baud |~ |
df]Rx Rx Reset 20V MAX
input
Tx Tx Send ||/ i
= [ N
01111111 | Motor Enabled
0.0V — i
DAC output on scope
always on top -




Vin = 3v, Vout = 1v

System Clock (MHz)|11.0592
SBUF
R/O W/O THO TLO R7 0x00 B

0x00 0x00 0x00, 0x00 R6 0x00 acc
RXD TXD R5 0x00 PSW

1 1 TMOD 0x00 R4 0x00 IP
SCOoN 0x00 TCON 0x02 R3 0x00 IE

R2 0x00

Ppins bits THL TL1 R1 0x00 DPH
0x78B| Ox7FP3  0x00| 0x00 RO 0x31 DPL
0x99 OxFF P2 8051 sP
0x33 0x33P1
Ox7F Ox7F PO

PCON

Data Memoxy |

o =5 2 3 4 5 6 7 8 S

Update Freqg

0x33
0x99
0xCO
0x00
0x00
0x00

0x00
0x00

0x07

Time: 1s 179ms 237us — Instructions:

SPsB| clr pD.7
PBB2| Jmp start

ooj31 oo 00 00O 0O 0O 0O 0O 45 00 00 0O 0O
10floo oo 00 00O 00O 00O 0O 0O 0O OO OO 0O 0O
20floo 0o 00 00 00O 00O 0O 00 0O 00 0O 0O 0O
30jloo 31 32 33 34 35 36 37 38 39 00 00 00
40floo oo 00 00 00O 0O 0O 0O 00 00 0O 0O 0O
50floo 00 00 00O 00O 00O 0O 0O 0O 0O 0O 0O 0O

DAC output on scope
always on top

Vin = 4v, Vout = 4v

2] EdSim51D]

System Clock (MHz)|11.0592 750
| SBUF
| R/O wW/0 THO TLO R7 0x00 B
0x00, Ox00 0x00, 0x00 R6 0x00 ACC
RXD TXD R5 0x00 PsSW
1 1 TMOD 0x00 R4 0x00 IP
SCON 0x00 TCON 0x02 R3 0x00 IE
R2 0x00 PCON
pins bits TH1 TL1 R1 0x00 DPH
0x78B Ox7FP3 0x00, 0x00 RO 0x31 DPL
0xXCC| OxFFP2 o 8051 SP
0xCc OxccPl
0x0064

0x7F O0Ox7FPO

Data Memoxy

0O 1 2 3 4 5 6 7 8 9 A B C

Modi fye-RAMy

0x00| 0x00value

o.ov

0x03

oxcc
0x00
0x00
0x00
0x00
0x00
0x00
0x07

DR

org 2h

org 32Zh

start:
clr p3.6
setb p3.6
3b p3.2, §

clxr p3.7
mov a,P2
mov b, #224
subb a, b
jc lessthan4
oza2 | mov a, p2
oza4 | mov b, #4
2247 | mul AB
248 | mov b, a
szan | mov a, #22

1l I >

;wait for complet

| No Parity 8-bit UART @ 2400 Baud |~

|Rx Reset|

{ Tx Send

[ Step | ause |

10011001
ADC

Time: 1s 268ms 19us — Instructions: 73425

\PBDB2 |

PB3D |
\BB32 |
2234 |
\BB37 |

\FS3B |

00}I31 00 00 00 00 00 00 00 45 00 00 00 0O
10joo 00 00 00 00 00 00 00 OO 00 00 00 0O
20jloo 00 00 00 00 00 00 00 00 00 00 00 0O
30Joo 31 32 33 34 35 36 37 38 39 00 00 00
40jloo 00 00 00 00 00 00 00 OO0 00 00 00 0O
50jjoo 00 00 00 00 00 00 00 0O 0O 00 0O 0O

00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00

\PB3E |
\PBAD |

[£) EdSim51DI - DAC Scope

DAC output on scope
always on top ¥

0.0V

I 3]

Org Zh
PPPDB| clr pD.7
Jmp start
org 32h
start:
cly p3.6
setb p3.6
jb p3.2, $ ;wait for complet
clr p3 7
PSB39 | mov a,P2
mov b, #2g4
subb a, b
jc lessthand4d
\BB42 | mov a, p2
2244 | mov b, #4
\IB47 | mul AB
\BB48 | mov b, a
\BB4An | mov a, #29

u| NoParity | 8-bit UART @/2400 Baud |~
Rx ;Rx Reset|

i
x| Tx Send

B 40V
input

11001100
ADC




Vin= 5v, Vout = Ov

|2 EdSimS
System Clock (MHz)|11.0592| 750 Mupdate Freq. | |
SBUF Time: 1s 402ms 658us - Instructions: 8085/ U
R/O  W/O THO TLO R7 0x00 B OxFC ! A I
0x00| 0x00 0x00 0x00 R6 0x00 ACC 0xFC Org oh
RXD TXD R5 0x00 PSW 0x04 922| clr p@.7
i 1 TMOD 0x00 R4 0x00 IP 0x00 9@2| jup start
SCON  0x00 TCON 0x02 R3 0x00 IE 0x00 org 3¢gh
R2 0x00 PCON 0x00
pins bits TH1 TL1 Rl 0x00 DPH 0x00 start:
0x7B 0x7FP3 0x00 0x00 RO 0x31 DPL 0x00 ?37| <clr p3.6
OXFF| OxFEP2 8051 SP 0x07 32| setb p3.6
0x18 0x18P1 @34 | jb p3.2, $§ ;wait for complet
0x7F O0x7FPO 05042 ACC @@
Modify~RAMy #37| clr p3.7

Data Memory addr 0x00| 0x00value @39 | mov a,P2

0123455789ABCDEF] @3B | mov b, #2024
0031 00 00 00 00 00 00 00 45 00 00 00 00 00 00 0O ¥3E| subb a, b
10§00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 24%|
20f00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
30[00 31 32 33 34 35 36 37 38 39 00 00 00 00 00 00
40f00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| 942| mov a, p2
50[00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 44| mov b, #4

] EdSim51DI - DAC Scope =) 52 247 | mul AB
48 | mov b, a
B4R | mov a, #29@ =

jec lessthan4

50V

< 0 D
047v NSTp=r —
Jr \u| NoParity | 8-bitUART @|2400 Baud |~ )
d | | Rx \Rx Reset]| 50V _|
input
Tx Tx Send :‘ 1

11111111
I —
DAC output on scope



Flow Chart-



Conclusion-
This lab was effective in teaching me how to use the DAC and ADC parts of the
8051.

Program
Org Oh subb a, b
clr p0.7 mov pl,a
jmp start setb p3.7
org 30h jmp start
start: end

clrp3.6

setb p3.6

jb p3.2, $ ;wait for completion of current
conversion

clrp3.7

mov a,P2

mov b, #204

subb a, b

jc lessthan4

mov a, p2

mov b, #4

mul AB

mov b, a

mov a, #20

subb a, b

mov pl,a
setb p3.7

jmp start
lessthan4:

clrp3.7

mov a,P2

mov b, #153

subb a, b

jc lessthan3
mov a, p2

mov b, #3

mul AB

mov b, #408

subb a, b

mov pl,a

setb p3.7
jmp start
lessthan3:

clrp3.7

mov a,P2

mov b, #51

subb a, b

jc lessthanl

mov pl, #51

setb p3.7

jmp start
lessthan1:

clrp3.7

mov a,P2

mov b, #4

mul AB

mov b, a

mov a, #255



