Lab 5

25 March 2013

Andrew O’Neil-Smith



Objective-
The objective of this lab was to learn how to use the timer while using the LEDs.
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-

Run |New|Toad|/Save| copy | Paste [

System Cloak o | [Eoveo |- meg—"
SBUF
rR/O W/O R7| 0x00 B| 0x00| BBD | set5 TED
0x00| oxo00 R6| 0x00| acc| oxii
BED{ ITXD RY fo=rT 2| 0<00] PPBF| herel: jnb TEP, herel
i i R4| 0x00| IP| oxo0|
scon [ 0x00] i ®r3 0x00 x|
R2| 0x00 PcoN| 0x00|
pins bits R1| 0x00 DPH| 0x00|
oxFr| oxrEP3 [ 0x00| 0x00] RO| 0x00] pPL| 0x00|

2316
oxrE| oxrelp2 051 s®| oxo07| !
I PC 2317 |

0x0026| 2218 |
SSLA|

Data Memory =0 200 e
0o 1 2 3 a4 s
00 00 00 00 00 11
00 00 00 00 00 00
00 00 00 00 00 00
oo 00 00 00 00 o0
oo 00 00 00 00 o0
oo 00 00 00 00 o0
oo 00 00 00 00 00
oo 00 00 00 00 00

Time: 1s 699ms 830us — Instructions: 8500 U]

m T Dol

%00

2212 | clr TRS
2214 | clr

oxFE| oxFE/P1
ox7F| 0x7F/PO
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here2: jnb T£%Z, here2

No Parity | 8-bit UART @ 4800 Baud ‘7\

| AND Gate Disabled

2[3
[ . 213 |8 | ey Bounce Enablea | [ Rx| |Rx Reset]| o.ov MAX
789 ; input
7]s[5 2 ‘ e
[z]e]s]]s2]1]e] (o1, TN - [ 7x sena [} 1 ( 9
o MIN
498V output] 11111111 | Motor Enabled |
Scope Abc |
DAC




Part A light 2 on

R R ] oy | -t< | T

System Clock (MHz)
SBUF
< I Keypad Column 0
R/O _W/O THO TLO R7|_0x00) L 2224| setb TED - Keypad Row 3
0x00| 0x00 oxFc| 0x5c| R6| 0x00

XD RS| 0235 @326| here2: jnb TEZ, here2
al] TMOD 0x01 R4| 0x00 Keypad
000! TCON | 0x10 R3| 0200 s
R2|
pins bits TH1 TL1 R1

= Keypad Column
Time: 2s 899ms 708us - Instructions: 1450 U] Keypad Column 1

Keypad Row 2
Keypad

2229 | clx TRZ
D328 | clr

0xFF| 0xFE|P3 | 0x00| 0x00 RO| 0x00|

I 2@2D| dec
OxXFF| O P2
=EF| 0x S8 8051 P

geerel 0x003D| acc 2

0x7F| 0x7EPO = ! = o=kl sw 71apc DB7
Modi £yr-RAMy : W 61ADC DBS

Data Memoxry addx] 0x00| ox00lvalue : sw siapc pBs

0O 1 2 3 4 5 6 7 8 9 A B C D E F f::::w;:‘;

oo 00 00 00 00 35 00 00 00 00 00 00 2233| mov RS, RS S

00 00 00 00 00 00 00 00 00 00 00 00 ;3mp function sw 11apc pB1

0o 00 00 00 00 00 00 00 00 00 00 00 cepl pl.2 sw 0lapc DBO

0o 00 00 00 00 00 00 00 00 00 00 00 ciais

0o 00 00 00 00 00 00 00 00 00 00 00 @035] mov TLG, #2BOh

00 00 00 00 00 00 00 00 00 00 00 00 s il sy

00 00 00 00 00 00 00 00 00 00 00 00 e e <

70joo 00 00 00 00 o0 00 00 00 00 00 00 CLER] EEs st

Copyright ©2005-2012 James Rogers i ntrol Bit 11
223D| here3: jnb TfZ, here3 : onteai Bt

1(2]s m ity | I~
|| AND Gate DI lu|| No Parity | 8-bit UART @ 4800 Baud |~ |
| MR | Key Bounce Enabled | [[Rx Rx Reset| oov | MAX
7| 8 | o [EE—— input
7]e 5\4[321[0‘ | . .
=|o|#| T | Tx Send |1] i
(53 MIN
494V output] 11111111 || Motor Enabled |
Scope ADc |
DAC

Part A light 3 on

Run |New|Toad| Save| copy X Display-select Decoder C
System Clock (MHz)| 12.0 [s0000 |- [ENY Freq 5 : Keypad Column 2
e E— Time: S5s 833ms 953us - Instructions: e
R/O THO TLO R7|_0x00] B[ ox00 ! - Eaypaaicelimaio
PO o6 | oxiilowes] e oeod]  acc|iosos @0PF| herel: jnb T£Z, herel mevesdmen 3
R5| 0xOF, PSW| 0x00 Keypad Row 1
TMOD 0x01] R4 0x00] IP| 0x00 2212 | clr TRS Rovpad,Row (0
TCON | 0x10 R3| 0x00 IE| 0x00 2214 | clx TFZ
R2| 0x00) PCON| 0x00
pins bits R1 0x00| DPH| 2216 | dec R5
OXFF| OXFE/P3 2217 |
0xFE| 0xFE[P2 2218 |
oxFs| oxFslPl ———— - olseg. al
0x7F| 0x7E[PO |ADC DB7
Modif: sw 61ADC DB6
Data Memory 0x00| 0x00/value PP1C| mov RS, #3% 1apc pBS
ORE T2 A S 8 9 A B C D E F :3mp function
00 00 00 00 00 OF 00 00 00 00 00 00 00 00| ;epl pl.1
00 00 00 00 00 00 00 00 00 00 00 00 00 00 again2:
00 00 00 00 00 OO0 00 00 00 00 00 00 00 00
00 00 00 00 00 OO 00 00 00 00 00 0O 00 00 22 mow Tie Souon
00 00 00 00 00 o0 00 00 00 00 00 00 00 00| CZER)  amEy BE, DEBER
00 00 00 00 00 00 00 00 00 00 00 00 00 00 2224 | setb TRZ
00 00 00 00 00 OO0 00 00 00 00 00 0O 00 009
70foo 0o 00 00 00 00 00 00 00 00 00 00 00 00| |@@26| here2: jnb TP, here2
Copyright ©2005-2012 James Rogers
AADQL 1w mmo
DI LD dula2aled ‘ |AND Gate Disabled |u|| No Parity | 8:bit UART@ 4800 Baud |~
[TTTTTErm | 4]°|°|keyBounce Enabled | | Rx |Rx Reset]| oov |I[ mAX
7]e[5[4]3]2]1]0 7812 B standaral~ | .
*|o|#| T | Tx Send |||
= (=3 MIN
486V output] 11111111 | Motor Enabled |
\Scope ADc |
DAC = -




Part A light 1 off

(5 casmaiBlNe - on 2 L SOl

Modi fyr-RAMy

0x00]

Run |New|Toad| save| copy | Paste [}

6s 833ms 85lus

Instructions:
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System Clock (MHz)| 12.0 | Bl voaate Freq -
e Time:

R/O W/O THO TLO R7| 0x00) B| 0x00| L
0x00[ oxo00 ox7s| oxas] Re[ oxoo acc| ox19 PROE |
RXD TXD RS| 0x19| PsW| oxo01|

1 1 TMOD | 0x01| R4| 0x00 12| o0x00| 2212 |
scoN [ 0x00) TcoN [ oxio| R3] ox00 2zial

R2|

pins bits TH1 TL1 r1| 0x00) DPH| 0x00| 2216 |
0xFF| 0xFE|P3 | 0x00| 0x00 RO| 0x00| DPL| 0x00| 2217 |
OxFF| OxFE|P2 - 8051 sSP| o0x07| 2218 |
0xF9| oxr9lPl ! PB1A |
ox7E| ox7E[P0 0=002¢|

Data Memoxry adax] 0x00/value ozic|
0O 1 2 3 4 5 6 7 8 9 A B C D E F

06foo 0o 0o 0o 0o 19 00 00 00 00 00 00 00 00 00 0Q

10foo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

20foo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0Joo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo [ZPLE!

40foo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo |[P221I
00 00 00 00 00 0O 00 00 00 00 00 00 2224 |
00 00 00 00 00 00 00 00 00 00 00 00

70joo 00 00 00 00 o0 00 00 00 00 00 00 2226 |

herel: jnb T£%, herel Keypad
Keypad
Keypad

clr TRZ

TFZ

Keypad
clr
dec RS
mov
JINZ
cpl
71ape
s1avc

s1apC
ajanc

pB6
DBS

#32

;jmp function

mov R5,
pBa

31ADC DB3

jepl pl.1 DB2
again2: DB
pBO
mov TLZ, H#@BSh
mov TH@, #3ch

setb TRZ

here2: jnb T£Z, here2

AADAL v o
1(2]s m " I~
|AND Gate DI |ul No Parity | 8-bit UART @ 4800 Baud |~ |
218118l key Bounce. Enabled | | Rx Rx Reset| o.0v MAX
7|8|9 [Standara |~ 1 input ‘
[ al-1] .
-]o|a] T | Tx send ||/| i ET
(53 MIN
488V output] 11111111 || Motor Enabled |
Scope ADC
DAC

I Run |New| Load|/Save| copy| Paste [§ Display-select Decoder C
System Clock (MHz)| 12.0 | 5 X Keypad Column
S Time: 85 333ms 699us - Instructions: 4200|U] o o
R/O  W/O THO TLO R7[ 0x00 Pp2a| setb TRD T meypad
0x00[_0x00 ox7c| oxcol Re[ ox00)
RXDi (TXD _____ '‘Byjioxa3g BSw| (=01 @226| here2: jnb TEZ, here2
1 i T™MOD | 0x01] R4| 0x00 1P| 0x00|
scoN | 0x00] TcoN | ox10| R3[ 0x00 1E| 0x00
= = = 200 2629| clr TRZ
R2 0x00] PCON|
s @@2B| clr TEZ
pins bits TH1 TL1 R1| 0x00 DEH|
oxrr| oxrelp3 | oxoo| ox00] RO oxoo peL| 0x00| —
oxrr| oxrrlp2 8051 sp| ox07| !
BC PB2E |
DxED 0x003D| A 2
%0 cc
0x7F, PB2F |
Modi £y=-RAMy 2231 |
Data Memory addx| 0x00| oxoolvalue
0O 1 2 3 4 5 6 7 8 9 A B C D E F ‘
00floo 0o 0o 0o 0o 37 0o 00 00 00 00 00 00 00 00 oq [@@33| mov R5, #62 S
10fo0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ;jmp function S TADE
2000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ;epl pl.2 sw olapc
30fo0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0Q onamar
#0joo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o)  mov TLy, #2Boh
50foo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | o o, e
60loo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ) BT EDh <
70joo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0o [#23Bl setb TRZ
Copyright ©2005-2012 James Rogers i
223D | here3: jnb Tf@, here3
1(2]3 (u] ity | 4800 Baud |~
JAND Gate DI lu|| No Parity | 8-bit UART @
415|6
| Key Bounce Enabled | |'Rx | Rx Reset] 0.0V MAX
|7 [8]9] Standardlzl input ‘
7]6]5[4]3[2[1]0] standard|~ || ‘ o
=]~ |o | 2] T | Tx Send ||| i
(5] MIN
i i
492V output| 11111111 | Motor Enabled |
Scope ADc |
DAC :




Run |New|Toad| save| copy | Paste [}

System Clock (MHz) 2 Yl vocate Frea
e Time: 12s 567ms 817us - Instructions:
- < I
R/O W/O R7| 0x00| B| 0x00| el Seth TRD s i
0x00| 0x00 o R6[_0x00 acc| oxiel Ly
TXD RS ox1¢ PswW| 0x01| o26)]| heraz il yne Tro) herez Keypad
i mMop | 0x01] R4| 0x00 [ $ Keypad
< TCON < R3| L4
0x00 0x10 i 0x00 ] anes T
| 020 Z@2B| clr
pins bits TH1 Tl R1| 0%00) 0x00|
oxFF| oxFE/P3 | 0x00| ox00| RO| ox00 DPL| 0x00| 2D -
22 ec
oxFE| oxFEP2 8051 sP| ox07| om
oxrE| oxrE[P1 —o0sdl gozEl
ox7E| ox7E/PO = ) o=kl y 71800
Modi £y RAMy = : sw 61aDC DB6
Data Memoxry adax| 0x%00| 0x00value siapc DBS
41A0C DBA
0O 1 2 3 4 5 6 7 8 9 A B C D E F b
00 00 00 00 00 16 00 00 00 00 00 2233] mov RS, . pB2
00 00 00 00 00 00 00 00 00 00 00 ;jmp function ” i
0o 00 00 00 00 00 00 00 00 00 00 ;epl pl.2 2. s pRO
0o 00 00 00 00 00 00 00 00 00 00 ciais ] apc R
0o 00 00 00 00 00 00 00 00 00 00 @035] mov TLG, #2BOh
00 00 00 00 00 00 00 00 00 00 00 s il sy
00 00 00 00 00 00 00 00 00 00 00 SN <
70joo 00 00 00 00 o0 00 00 00 00 00 CLER] EEs st
Copyright ©2005-2012 James Rogers =
223D | here3: jnb Tfg, here3
1]2][s mh " 4800 Baud |~ |
| AND Gate Di Jul No Parity ‘
4|5|6 n i
[TTTTTT | Key Bounce Enabled | [[Rx Rx Reset]| 0.0V MAX
7[(8|9 [re—— input ‘
7]e[s] 321]0‘ | a|-|] r
*|o|#]| > | Tx Send [i} i
(=3 MIN
h |
EESH N output 11111111 | Motor Enabled |
Scope ——
DAC

I Run |New| Load| Save| copy Paste‘; - Display-select Decoder C
System Clock (MHz)| 12.0 | 5 X Keypad Column
S Time: 1s 499ms 850us - Instructions: 7500|U] o o
R/O W/O THO TLO R7| 0x00! B ;azzm . BT . Raypad,
0x00| 0x00 oxrE| 0x20] R6[ 0x00) acc| ox1g]
RXDi (TXD ____ ‘Bsiowre BSw| (=01 @PPF| herel: JNB TEZ, herel
1 i T™MOD | 0x01] R4| 0x00 1P| 0x00|
scoN | 0x00] TcoN | ox10| R3[ 0x00 1E| 0x00
= = = 200 @p12| clr TR
R2 0x00] PCON|
s 2214| clr TEZ
pins bits TH1 TL1 R1| 0x00 DPH
oxrr| oxrelp3 | oxoo| ox00] RO oxoo peL| 0x00| — dec ms
- lec
oxrr| oxrrlp2 8051 sp| ox07| !
rc @217| mov A, RS
Sk " 0x0026| a 18 1
%0026 cc 5
= @218| JNZ again
1
Voo @81A] cpl pl.6
Data Memory addx| 0x00| 0x00jvalue
0 1 2 3 45 6 7 8 9 aBBCcDETF next2:
o0floo 0o 0o 0o 0o 1F 00 00 00 00 00 00 00 00 00 o [@P1C| mov R5, #42 5 S
10fo0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 % sw 11apc
2000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 again2: . sw olapc
30J00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |gE1E| mov TLZ, #@BOh A c
#ojoo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| foy | mov THZ, #3Ch
50foo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | o g
60loo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ) &2 =
7000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0Q
here2:
P226| JNB TFZ, here2

1(2]3 m ity | ~
|AND Gate DI |u| No Parity | 8-bit UART @ 4800 Baud
SalaSadeS | Key Bounce Enabled | |'Rx |Rx Reset| o0V | MAX
7|89 — input ‘
" Istandara|~||; i - i
*|o|#] Tx | Tx Send ||| i T
o MIN
3.75V output 11111111 [ Motor Enabled |
Scope ADC |
DAC :




Part B light off

Run |New|/Zoad| save| copy | Paste |4 - Display-select Decoder C
System Clock (MHz) IR vocate Freq = : Keypad Column 2
i Time: 3s 299ms 668us - Instructions:

P ——
R/O  W/O THO TLO R7| 0x00 B| 0x00| I : Kéypad; Columa’ 0
0300 0x00) | Ox! ) DA 0x0F| Keypad Row
O30, 2ol 0x00) @PPF| herel: ONB TF®, herel . Keypad Row
TMOD R4| 0x00 0x00| - Keypad Row
TCON | 0x10| R3 0x00 0x00| - LED
r2| 0x00) pcoN| 0xo0|
pins bits TH1 TL1 R1| 0x00 pPH| 0x00|
oxrFE| 0xFE[P3 | 0x00| 0x00] RO| 0x00 DPL| ox00|
8051 5[ ox07 2216| dec R5
PC 2317 | A, R5
0x000F| Ac IE [El 2z18 | INZ
Mods £y 221a| cpl pl.6
Data Memory addr| 0x00| 0x00value
009 2 3 45678 ol IR Bl CLDI P next2:
0o 00 00 mov R5, #4&
oo 00 00
oo 00 00 again2:
oo 00 00 mov TLZ, #2Bgh
o0 00 00 mov THZ, #3Ch

0o 00 00 b e
oo 00 00 se =

oo 00 00

<
PPPD| setb Tro

Keypad Row 3

2212 | clr TRZ
2214 | clx TF@

OxFF| OxFE[P2
OxFF| OxFE[P1
0x7F| 0x7EPO

here2:
P226| IJNB TFZ, here2

Copyright ©2005-2012 James Rogers

1(2|3 (u] ity | [ =
e lu|| No Parity | 8-bit UART@ 4800 Baud |~ | -
CIITIITTITT |45 |
| 1 Key Bounce Enabled‘ RX ‘Rx Reset} ‘ MAX
SO e e
7[6(5|4|3]|2]|1]0 |Standard - {|/| . .
~lo|# ™ | Tx Send || ]
3 MIN
50V output] 11111111 [ Motor Enabled
Scope ADC ‘
DAC




Flow Chart-



Conclusion-
This lab was effective in teaching me how to use the 8051 timer. I learned how to

use it in conjunction with the LED lights.

Program-
Part A Org Oh
Org Oh clr p0.7
clr p0.7 mov TMOD, #01
mov tmod, #01 nextl:
;function: mov R3S, #20
353333335353555 againl:
mov R5, #20 mov TLO, #0BOh
againl: mov THO, #3Ch
mov TLO, #0BOh setb Tr0
mov THO, #3ch herel: JNB TFO, herel
setb TRO clr TRO
herel: jnb Tf0, herel clr TFO
clr TRO dec RS
clr TFO mov A, RS
dec RS INZ againl
mov A, RS cpl pl.6
INZ againl next2:
cpl pl.0 mov R5, #40
R again2:
mov R5, #30 mov TLO, #0BOh
again2: mov THO, #3Ch
mov TLO, #0BOh setb Tr0
mov THO, #3ch here2:
setb TRO JNB TFO, here2
here2: jnb Tf0, here2 clr TRO
clr TRO clr TFO
clr TFO dec RS
dec R5 mov A, RS
mov A, RS INZ again2
INZ again2 c.pl pl.6
cplpl.1 ljmp nextl
353353955335395 End
mov RS, #60
again3:

mov TLO, #0BOh
mov THO, #3ch
setb TRO
here3: jnb T10, here3
clr TRO
clr TFO
dec RS
mov A, RS
INZ again3
cplpl.2

end

Part B



