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IR Remote Control Codes Reading
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MR.PUCHONG JIRACHAISOPHON
ADVISOR Asst.Prof. PRADIT VACHRAPIBOOL
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ABSTRACT

This project describ the design of infrared codes reading from IR remote control by using
the Microprocessor in MCS-51 family to control the display (DOT MATRIX LCD
MODULE).The microcontroller work under the program inside MCS-51.The timming of each
pulse is reading in microsecond and its can be checked by sending these codes from
microcontroller to control the electrical device that controlled by IR remote control under

checked.
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THE PROGRAM STATUS WORD (PSW) SPECIAL FUNCTION REGISTER

Bit Symbol Function
7 Ccy Carry flag; used in arithmetic, JUMP .ROTATE ,and BOOLEAN instructions
6 AC Auxilliary carry flag; used for BCD arithmatic
5 FO User flag 0
4 RSt Register bank select bit |
3 RSO Register bank select bit 0
RS1 RS2
0 0 Select register bank 0
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2 oV Overflow flag; used in arithematic instructions
1 - Reserved for future use
0 P Parity flag; shows parity of register A:0dd Parity Bit addressable as PSW.0 to PSW.7
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TT T T TR R7
1E R6
10 RS
"_é’ 1c R4
a 18 R3
1A R2
18 R1
19 RO
““““““ 17 R7
16 R6
15 RS
%’ 14 R4
& 13 R3
12 R2
1 R1
Y 4 10 RO
T T T T Tor R7 o [7F 78
0E R6 26 [77 70
00 RS 20 | 6F 68
" oc R4 2¢ [&7 60 \
s o8 R3 28 {sF S8
oA R2 2a |57 50
08 R1 29 [4F 48
_____ 09 RO 28 |47 40
o7 R7 27 [3F 38
05 R6 26 {37 30
05 RS 25 | 2F 28
g 04 R4 24 {27 20
3 03 R3 23 [vf 18
02 R2 22 |17 10
o1 R1 21 [ oF 08
______ 00 RO 20 [ o7 00 20
Working Bit Addressable General Purpose
Registers
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NAME FUNCTION INTERNAL RAM ADDRESS (HEX)
A Accumulator . 0EO
B Arithmetic 0F0
DPH Addressing external memory 83
DPL Addressing external memory 82
IE Interrupt enable control 0AS8
IP Interrupt priority ' 0B8
PO Input/Output port latch 80
P1 Input/Output port latch 90
P2 Input/Output port latch A0
P3 Input/Output port latch 0BO
PCON Power control 87
PSW Program status word 0D0
SCON Serial port control 98
SBUF Serial port data buffer 99
SP Stack pointer 81
TMOD Time/Counter mode control 89
TCON Time/Counter control 88
TLO Time O low byte 8A
THO Time 0 high byte 8C
TLI Time 1 low byte 8B
TH1 Time 1 high byte 8D

<
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Timming
) ¢ ¢ o d ¢ ¢ dao 4 a o 7
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AU 12 19U ANUAASaRa 12MHz 9218 Inuiues 500 kHz
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doutlu 1 (Indwesiiam) uazdmnnly T™MoD deailu “0» wazw INTX deadly “1 1y
LY o o YY) P a o
nuasetuthuamiresimihidudniu 18 leann Wienimed  Tasfarianu (run bit)

iazUann (Gate bit) 158 INTX

. Timer

Oscillator N

Frequency +i2d

CIT = 0 (tmod Timer /
Operation) /
&—— 10 Time Stages
Counter I CT =1(TMOD COUNTER
TVO Input Pin* - OPERATION}

TRIO Bit in TCON

-

Gate Bit In TMOD
INTYO Input Pin

o ; a uw o s o o
E'].J‘Vl 2.6 Llﬂﬂ\‘iﬁﬂﬂﬂﬂﬁmﬂn%i)ﬂ 1ﬂ1JL3J'EJ'iLLﬁ$Lﬂ']‘NLGI65

NWOSAUBI AT89C2051

e /o °
Tululnsneunsamesiues AT89C2051 sxiinesaiildausuiu 2 woinfe wo s
o [} .,’,’ o St < P=1 wa [ Y ~t
L uag wese 3 mmiumsiziluueinivahn 20 1 Saaaudananzaudulasanuiined
< [

vinadnuassmYsenta

No3A 1

LY 4 L4 1 s w1 ot A
YVIVBIND3A 1 AuednALaNTzae lasasatunnues FET #1a19#i51993 FET 7140
o) s a
“Internal FET Pullup” Lﬂummaawiwa@
4 g a = a o o @ e a LY o
dioldiduduma «1” szdoulUGswandvhld FET daa1eilla viazBunavestivives
2 o o Y o da o o @ a

wgnauilu “1” Tavlnanves FET 2wvsmouenssihihiluleitufiuaus uosdunsuna
o 1 [~ ar =]
faanailu «0” dauudu 17

Y 4 o Y v a d

auerRaLandFlszneuddy 1 mmsadusuravessesneludy 1 Tavmsya
w & 0 gailoudauand FETAawezda dmaswezlla  uazemnsodudunavesiaes

meulutlu o



13

] ¥
] 2

a a a  da 4 g a o W
dwlszinimmvesdindFenigeiudioldvuiuduna dawasw FET aeluesdl

W

FET faduvuiuiu
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PIN ALTERNATE USE SFR
P3.0-RXD Serial Data input SBUF
P3.1-TXD Serial Data output SBUF
P3.2-INTO External interrupe 0 TCON.1
P3.3-INT1 External interrupe 1 TMOD.3

P3.4-TO External timer 0 input TMOD
P3.5-T1 External timer 1 input TMOD
P3.6-WR External memory write pulse b
P3.7-RD External memory read pulse -
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Enhancement
o— Mode F
ET
[eog 1 Two Oscillator
Pariod:
Read Latch Bit oj}—_‘ 0 , ariods
Vee
Intemal FET Pullup
intemal Bus O—— 0 Qq Control —
— Logic 0.X
Write to Latch O L Q
Port SFR Latch
= Port 0 Pin Configuration
Read Pin Bit j Vee
Read Latch Bit Dj T
Intemal |
FET
Puliup
Internal Bus O— 0 aQ o
- 1.X
Write to Latch O— cL Q
Port SFR Latch “]_
= Port 1 Pin Configuration
Control Signals 0—
Vee
Address O—
Read Latch Bit T
Intemat
FET
Pulfup
Int; [ [+) -
nternal Bus O——— Q . ;n;
- Logic 3
Write o Latch 0— cL Q ]
Port SFR Lateh
== Port 2 Pin Configuration
Read Pin Bit J 7z
Alternate Output 0—
Read Latch Bit
Intemat
FET
Pullup
Pin
Intemal Bus o—— D Q ax
Write to Latch o— cL ak H
Port 3 Pi nfi ti
Port SFR Latch L ort 3 Pin Configuration
ol
N —
Read Pin Bit

Alternate Input O—
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7151%974 DOT MATRIX LCD MODULE

Tuilvgiundedld IWihmaresila douldveneadd ep) lunsuanawaidiy
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dwlngliinziuniouduiale, insostwenas, mFeanunueny  msrzmsldauiu

Tilseann mndanmdhleludmves aeulnsames (CONTROLLER) 8fifiuanouda
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3.1 v19199 lunisae 14914 HD44780

1. RS (REGISTOR SELECTION) ~ wiieziffuvufien REGISTOR muludadieg 2 dafte
INSTRUCTION REGISTER (IR) (8¢ DATA REGISTER (DR)

duilu 0 sziflumsiden INSTRUCTION REGISTER

duilu 1 vzidlumsiAon DATA REGISTER
2. R/W (READ/WRITE) ﬂnﬁywﬂuﬁmﬁeﬂﬁmxéwuw%‘aﬁuu%’agamnﬁ’; IC

o [
duilu 0 sziflumsdoudoya

[ '
duthy 1 sziflumserudoya

3. E (ENABLE SIGNAL) tluvifmuaanmmsfudousudeya

RS R/W E OPERATION

0 0 IR write as internal operation

N

0 I Read busy flag (DB7) and address

(Display clearetc.)

counter (DBO - DB7)

DR write as internal operation

(DR to DD RAM or CG RAM )

1 1 _—/—\— DR read as internal operation

(DD RAM or CG RAM to DR)
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4. DBO - DB7 Whuwnisudedoyannda 1c

5. vDD Widoeda9es +5v

6. vsS 1juw GND

7. vO 113 VOLTAGE Tumsdu Lep 1 aaila

LCD MODULE

319 3.1 476199984 DOT MATRIX LCD MODULE

3.2 0azDuaf 179 HD44780

1. CLEAR DISPLAY

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO

0 0 0 0 0 0 0 0 0 1

319 3.2 AR TS CLEAR DISPLAY

' ¥ v
fdailifumslougesnamie SPACE (ascl 208) 111114 DD RAM vianuauaziia

A3 SET DD RAM ADDRESS (Jugfuéa CURSOR wzndu ldegdumisuugadhofiovesse

2. RETURN HOME

RS R/'W DB7 DB6 DBS DB4 DB3 DB2 DBl DBO

0 0 0 0 0 0 0 0 1 *

* No effect

319 3.3 ueraafi1ds RETURN HOME

' b4
frdeiiiflunsida DD RAM ADDRESS ugud @ CURSOR wznduluegdmmisuy

qadnuiievessenmdeyalusennlin/fou
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3. ENTRY MODE SET

RS RW DB7 DB6 DBS DB4 DB3 DB2 DB! DBO

0 0 0 0 0 0 0 1 |[ID]| S

U 3.4 waaadd ENTRY MODE SET

[ @ e ] 4§ . ! o a é’
BIT I'D : Taiiludadmuaduiteifounsse mdeyeud g% DD RAM ADDRESS iy
P I P
nilavsoannaniielay
P S
1: NNAUNTA

&
0 : aRAININ

BITS: L‘ﬂuﬂ'liﬁ'muﬂﬂﬁuﬁﬂﬁﬂﬁjﬂﬂ

s=1 dlumslddoyaudaia CURSOR agfufideyaszgniulmada

.
@ o

s=0 doyavzegiufiva CURSOR vzgnauldmeunile

4.DISPLAY ON/OFF CONTROL

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 0 0 0 0 1 D C B

3U7 3.5 LarAsA1ds DISPLAY ON/OFF CONTROL

BIT D : lufinfidladanthsenmlaod
D=1 92 ON
D=0 9% OFF
BIT C : uilnniununisuaas CURSOR Tausa CURSOR 320gfl LINE i 8 Tuuuy 5x7
DOT uazazogil LINEf 11 11ty 5X10 DOT
C =1 §1doams Ifuans CURSOR

¢ =0 f1'ludoan15uens CURSOR
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BIT B : 1ilu BIT SET m3nsen5uved CURSOR Taw B =1 nsewsy B=0 Wifinmsnszwiy Tat

1 52020INIATENS U219 379.2 mSec

5. CURSOR OR DISPLAY SHIFT

RS RW DB7 DB6 DB5S DB4 DB3 DB2 DBl DBO

0 0 0 0 0 1 |SIC{RL| * *

* No effect

71 3.6 LerA9RIAS CURSOR OR DISPLAY SHIFT

14 D}
o W A

o [ ° o [} a 1
ddsiiidudmdendmualddumis CURSOR w3edoya luiFaniadhoniounTag lides

I¥sdadouniosy
S/C R/L

0 0 $1n15618 CURSOR 91ndumuady lUnede 1 §umus

0 1 $¥IN13618 CURSOR 91ndumiadn 1Unevan 1 dumus
[~f v @ W A a

1 0 Wumsauaonysnna lunsdeile
I~ o o @ PR A

1 1 Wumsauadnysnina luneuniie

M13199 3.1 LARII100LIDUAtDIYBIA 1T CURSOR OR DISPLAY SHIFT

6. FUNCTION SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 I |DL| N F * *

* No effect

319 3.7 uaAIA ¥ FUNCTION SET

BIT DL : 1Hun1s SET misdaseinelifiuiwy 8 BIT use 4 BIT
DL =0 81d03n15AAABLLUL 4 BIT

DL=1 $1deenisAnsdouuy 8 BIT
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N : ifumsidaussianisuaaswa

N=0 uaad 1 YUssne

N=1 [FAAI2 VIINA
F - 1iunmsidavuna DOT msuaaina 5X7 n5e 5X10

F=0 Huuyy 5x7

F=1 @uuuy 5X10

NF No. of Character Duty Remarks
display line font Factor
00 1 5X7 1/8
01 1 5X10 /11
1* 2 5X7 1/16 Cannot Display 2 line with
5X10 dot character font
* no effect

A15199 3.2 AT 0D IALDYVDIAITI FUNCTION SET

7. SET CG RAM ADDRESS

RS R/W DB7 DB6 DB5S DB4 DB3 DB2 DB! DBO

0 0 0 1 A A | A A A A

Higher Lower

Order Bit Order Bit

319 3.8 u@A9A1TS SET CG RAM ADDRESS

£ 4
Tu HD44780 Yiudiviiuanudiey 2 ga Ao DISPLAY DATA RAM (DD RAM) $11u
80X8 BIT 1ta¥ CHARACTER GENERATOR RAM (CG RAM) $1143U 512 BIT uag 7200 BIT

' ¥
frdatitlunis SET ADDRESS 11 CG RAM TaedesRiin1s SET ADDRESS feauisuniesiy
Yo10910 CG RAM 420
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8. SET DD RAM ADDRESS

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DBI DBO

0 0 1 AlA]A|A]lA|A]|A

Higher Lower
Order Bit Order Bit

71 3.9 warasdds SET DD RAM ADDRESS

3 td
frdsiiidlumsidnar ADDRESS Tu DD RAM lumsi@vun3esud19in DD RAM (DD
s o g da 44 ‘o

RAM ifludauiiezuanswansiioe LeD) Tag$1mu ADDRESS Mifinduiive LCD wwetfuns
= 1Y
(AR N Gy

N =0 (1 Us3%in ) ADDRESS 928¢ C0H-4FH

N =1 ( 2 Us3%in ) ADDRESS 928¢ 00H-27H dM3IUUsIviaN 1 uag 40H-67H d w3y

155909 2 FeluTasenuillFuuy 20 #2609 2 Ussia

00 | O1 ] 02 |03 |04)05f06|07]081]0|0A|[OB]OC|OD|OE] OF ]| 10 Il 12 13

40

g

41 | 42 | 43 § 44 | 45 | 46 | 47 | 48 | 49 | 4A | 4B | 4C | 4D J 4E | 4F | 50 | 51 | 52 | 53

3UM 3.10 uarAsueARTAUBI DD RAM LU 20 AI9AYS 2 USTHA

9. READ BUSY AND ADDRESS

RS R/W DB7 DB6 D5 DB4 B3 DB2 DBI DBO

0 1 BF| A | A A | A A A A

Higher Lower

Order Bit Order Bit

317 3.11 1erasf1da READ BUSY AND ADDRESS

o o 1 1 & < LY 1w O °
dlushdeeruat BUSY FLAG #anzidludineninga HD44780 tiegluvuaumsiiaune
Tuegnivagluanmnionsziudoya ay
BF = 0 nSouvziudeyansomdald

BF = 1 agluvuumsnelulindousziudoyansedida
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10. WRITE DATA TO CG RAM OR DD RAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB! DBO

1 0 D|D|D|D|{D|D D D

Higher Lower

Order Bit Order Bit

717 3.12 uetAsA1As WRITE DATA TO CG RAM OR DD RAM

dusrdadoudoyadlilu c RaM w3e DD RAM Tauifloifoudeyanse ADDRESS

O

a o wa » a\A ¥ ° o v
zurToan laodn luld awddangaly ENTRY MODE Yofivuaiezdndums@euds

Q

¥
42983 CG RAM 38 DD RAM Juinnousziloudoya

11. READ DATA FROM CGRAM OR DD RAM

RS R/'W DB7 DB6 DBS DB4 DB3 DB2 DB! DBO

1 1 DyD]|D|D | D|D D D

Higher Lower

Order Bit Order Bit

3UM 3.13 ueAdf1Ts READ DATA FROM CG RAM OR DD RAM

<! o & 1 v ' [l 1
Wufdeun1doyasIn CGRAM %30 DD RAM lagneusiuainin CG RAM #5eDD
y o o ' q [ i o’/’ o
RAM iinasldfidfa SET ADDRESS Aouiel#ideyanio Iéiudu cG RAM nSeDD
o a ] 3 ] -~ [ "o o a
RAM 91nR1519M5A 1M E N5 1901 LCD MODULE wudieiesusisidanidasuusn
v
@ @ [ Y <] = @
HaIFAANADINITVUIARISNYS, CURSOR MEInInmiusnannsalousisnystnlyllupn
[} ¥ I
RAM @a151988nysn 1duiu fezfiadnysfsenin LCD 15169a1u15 08 MU unyas
onyshezlfinauuseld laun1s SET DD RAM ADDRESS
A a Y o v 5 oY " e @ P ] a
weisuldnuneada lugaudazals “luTﬂsﬂauimamasmaammmmu'ﬂmwaiw oad
° d" a 4 o I'd
alugandewhon Taglulassouiildnsmivguasuansauuy 4 da osendanesaly
9 = 4'1 9 A a o al.:;
mslgau Wsunsumsatuguuuy 4 daielfueadd lugasuiinu awnsag ldnnanuIn

luauvealdsunsu
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o w a A qy e 2 o
ATIAIUANUUY 4 ‘UGILW@iﬁLLBﬁWﬂINﬂﬁLSU‘ﬂNTU

For 4 bit data interfacing

L

Wail for 15mSec or more afier Viee risca to 4.5V

31 cannot be checked at this time

RS RIW ne7 DB6 DB Di4
[4] 0 0 0 1 1
Function Set : DL =1, § bit interface data,
L Wait for 4.1mSec or more
BF cannot be checked at this time
RS W DB7 DB6 nBs DB4
0 0 0 0 1 1
Function Set : DL =1, 8 bit interface data.
L Wait for 100}4Sec or more j
BF can be checked at this time

RS R/W DB7 DB6 DBS DB4

0 0 0 0 1 i
Function Set : DL =1, § bit interface data.
check for not busy

RS R/W DB7 DB6 DBS DB+
0 0 0 0 1 [

Function Set * DL =0, 3 bit interface data.
check for not busy

RS RIW DB7 DA DBS DB4
Q 0 0 0 1 0
4} [} N F x X

Function Set DL =0, 4 br: interface data.
check for not busy

RS RAW DR7 [8]i13 ons DB+
0 0 Q 0 0 0
0 0 1 0 0 0

Display off
check for not busy:

RS RW ney DBs nos DB4
[ 0 0 4 0 0
0 Q 0 0 [ 1

Display on
check tor not busy

RS RAY DR? Do s hi4
0 0 4 i} 0 0
[ 4 0 1 1 s

Entry maode sc1

check for not busy

Fnd of initialization

31 3.14 Sdvvesdidsnluguuuy 4 Ga



Code Execution Time
1 " . Dearriat max)
Rw | DB, | DB: | OB | OB: | DB, | DB: | DBY | DBe e
Clear Clears entire disptay and sets DD
Display 0 0 ¢ o 0 0 0 o ! RAM address 0 in address counter, Letms
Sets DD RAM address 0 in address
Return counter. Also returns display being
Home e e oo e e ed to originl posiian. DD 164 ms
RAM contents remsin unchanged.
Sets cursor move direction and
Fatry specifies shift of display. These
Mode Set 0 0 0 ° 0 0 ! 7o s operations are pesformed during s
data write and read,
Display Sets ON/OFF of entire display (D).,
OuOfl 0 0 (] 0 0 I D (o B | cursor ON/OFF (C), and blink of 40xs
Coatrol cursor position character (B).
Carsor or Moves cursor and shifts display
Display o 0 0 0 1 SIC IR ¥ * | without changing DD RAM 40ps
Shik contents.
Sets inteiface data length (DL),
Functt
Set Y ] 0 0 1 toL | N RN 47 * | number of display lines (L.} and 403
character font (F).
s Sets CG RAM address. CG RAM
:;‘df: RAM [{] 0 1 ACG data is sent and reccived after this 0us
setting.
Sets DD RAM address. DD RAM
i‘dldm) RAM (1] 1 ADD data is sent and received after this 408
fess setting.
Resd Reads Busy Nag (BF) indicating
internal operation is being
2“1{' ::: ! i A performed and reads addresc Ous
counter conlents.
Write Data P 4
. Writes data into DD RAM or CG
0 CGor 0 Write Data RAM. 404
no RAM
Read Data
from CG or . Read Data :t::; data from DD RAM or CG O
DD RAM ol
11} =1: Increment DD RAM: Displsy dsts RAM Execution time
D) =0: Decrement CG RAM: Cheracter generator changes whea
§ =1 Accompanies disphay shift RAM frequency changes
SC=1: Disphay shift Acc: CG RAM address Example:
S/ =0: Cursor move Aoo: DD RAM Address: When kp or fosc
RiL=1: Shift to the right ds to cursor address | I 270 kHz:
Ril.=0: Shift to the left AC: Address cohter used for both 40, xﬂ_”
DL=1:8 bitg, DL =0: 4 bits DD nd CG RAM address. " e
N =f:2Knes Nwt: | fine
F =1:5x10 dots, F~0: 5%7 dots
UF =1: Internally operating
BF =0: Can accept instruction
* No effect

M157199 3.3 s nagUidaves HD44780
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0000

0090=
0091=
0092=
00BI=
00B2=
00B3=
00B4=
00Bs=

29
30
31
32
33

AR SRR R Aok ok R o Ko A Rk ok sk A ook ok ok oo o
»

; PROGRAM INFRARED CODES REMOTE CONTROL READING
3 ;

;CREATIVE **%¥  B.Tech.Ind Major Electronic

; 41012013 & 41012017 Year 2542

;PROG. **¥¥% Mr.PRAYOUT DUMRONGSUWAT
;HARDWARE ~ #*** Mr.PUCHONG JIRACHAISOPHON
;START *ERE 15/10/2542

;END *REE10/04/2543

-****************t***************#t******************************
3

ORG 0000H

« o 3 ok ok o o ok ok o ok ok *¥ %k ok o o ok ok ok ok ok ok ok ok ok ok ok ok * %k % *
= %k SETPORT * * e ok ok o ok e sfe e o e ke ok o ok ok ok

KEY_1 BIT P1.0 ;KEY |

KEY_2 BIT PI.1 ;KEY 2

KEY_3 BIT P12 ;KEY 3

TX_IRF BIT P3.1 ;TX_IRF FOR TEST

RX_IRF BIT P3.2 ;INPUTIRF

LED_WORK BIT P3.3 ;LEDSTATUS

E LCD BIT P3.4 ;P3.4 CONNECT AT E_LCD
RS_LCD BIT P3.5 ;P3.5CONNECTATRS_LCD

JRekkkkdorkkkrkakk SET ADD INTERNAL RAM #kaokiokskok ok hon ok ok ok
;BUFFER DISPLAY DATA AT RAM ADDRESS 2AH - 2FH (6 ADD)
;~SAVE SHOW DATA AT RAM ADD. 2AH - 2BH

;~SHOW DATA TO DISPLAY LCD AT RAM ADD. 2CH - 2FH

;BUFFER SAVE DATA AT RAM ADDRESS 30H - 7FH (80 ADD.)

LINE EQU O02H ;LINELCD

COUNT_TABLE EQU 21H ;COUNT TABLE FOR DISPLAY
COUNT_DATA EQU 22H ;COUNT DATA AT RECEIVE RX_IRF
COUNT_H2D EQU 23H ;COUNT HEX DATA AT SHOW DPL.
DD_SHOW EQU 24H ;TELL ADD. SHOW AT LCD



0025= 34
0026= 35
36

CHK_LEFT EQU 25H ;CHK DATA INIT FOR DISPLAY L.

BUFF EQU 26H ;BUFFER FOR SUB PROGRAM

37 ;**************** SET DATA INITIAL 3 ok ok ok ok ok ok ok ok o e ok e ok ok ok ok ok ok ok ok e ok ok ok

0000D2B2 38
0002 C2B3 39

0004 40
0004 787F 41
0006 42

0006 7600 43

0008 D8FC 44

000A 752330 45

000D 758901 46

00101202D3 47
48

SETB RX_IRF

CLR LED_WORK
BUFF_INIT:

MOV  RO#127
LOOP_BUFF_INIT:

MOV @R0,#00
DINZ RO,LOOP_BUFF_INIT
MOV  COUNT_H2D,#30H
MOV  TMOD,#00000001B

CALL LCD_INIT

49 o o 3 e ok o ok e ok ok o o ok ok ok ok ok MAIN PROGRAM e o o e ok o ke ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok
H

0013C290 50
0015900391 51
0018 752114 52
001B 750202 53
001E 1202B7 54
55

0021 7B00 56
0023 7A14 57
0025 EB 58
0026 F8 59
0027 7926 60
0029 900341 61

002C E8 62
002D 93 63
002E F7 64
002F 08 65
003009 66

0031 DAF9 67

MAIN: CLR Pl
MOV  DPTRA#TB_NAME2  ;SHOW " PROJECT 1&2/2542"
MOV  COUNT_TABLE#20
MOV  LINE#02
CALL SEND LINE
DP_L: MOV R3#00
DP_LEFT: MOV  R2.#20 ;COUNTER DISPLAY 20 ADD.
MOV  AR3 ;AT 27H - 3BH
MOV RO.A
MOV  RI#BUFF
MOV  DPTR#TB_NAME! ;SHOW " INFRARED CODES REMOTE
DP_LFTI: MOV  ARO , CONTROL READING (1) "

MOVC A @A+DPTR

MOV @RI,A
INC RO
INC RI

DINZ R2,DP_LFT!



68
0033 12032F 69
0036 209003 70
0039 020052 71

72
003C 7826 73
003E 7480 74
0040 1202F4 75
0043 7A14 76
0045 E6 77
0046 12030F 78
0049 08 79
004A DAF9 80
004C 0B 81
004D BB3CD3 82
0050 80CF 83

CALL SET KEY
JB KEY_I,WR_DP
IMP  K_01

WR_DP: MOV RO#BUFF
MOV A #80H
CALL WR_INS
MOV  R2,#20
WR_DP1: MOV A,@RO
CALL WR_LCD
INC RO
DINZ R2,WR_DPI
INC R3
CINE R3#60,DP_LEFT
IMP DP L

84
0052 C290 85
0054 9003A5 86
0057 752114 87
005A 750201 88
005D 1202B7 89
0060 9003B9 90
0063 752114 91
0066 750202 92
0069 1202B7 93
006C 12032F 94

K 0l1: CLR Pl
MOV DPTRH#TB_TIME  ;SHOW " TIME BASE = 100 u$S "
MOV  COUNT_TABLE,#20
MOV  LINE#01
CALL SEND_LINE
MOV DPTR#TB_SAM  ;SHOW "SAMPLING PULSE (2)"
MOV COUNT TABLE#20
MOV  LINE,#02
CALL SEND_LINE

CALL SET_KEY

95
006F 2091FD 96
0072 C290 97
0074 9003CD 98
0077752114 99
007A 750201 100
007D 1202B7 101

K_Il: JB KEY_ 2$
K_111: CLR Pl

MOV DPTR#TB_ONE  ;SHOW "PRESS ONE REMOTE KEY"
MOV COUNT TABLE,#20

MOV  LINE#0I

CALL SEND_LINE



0080 9003E1 102
0083 752114 103
0086 750202 104
0089 1202B7 105
008C 12032F 106
107
008F 20B224 108
00921201D4 109
0095 110
0095 12023D 111
0098 9003F5 112
009B 752114 113
009E 750201 114
00A1 1202B7 115
00A4 900409 116
00A7 752114 117
00AA 750202 118
00AD 1202B7 119
00BO 12032F 120
00B3 0200BB 121
122
00B6 2092D6 123
00B9 0113 124
125
00BB 209003 126
00BE 020123 127
128
00C1 209105 129
00C4 0522 130
00C6 02018D 131
132
00C9 2092EF 133
00CC 020181 134

135

MOV
MOV
MOV
CALL
CALL

DPTR#TB_QUIT.

COUNT_TABLE,#20

LINE,#02
SEND_LINE
SET_KEY

;SHOW " EXIT(3) "

K_21: JB

END_IN_

CALL HEX_INPUT RX
END_PT: MOV DPTR#TB_SELCI

MOV  DPTR#TB_SELC2

CALL

RX_IRF,K_22
IN_REMOTE
REMOTE:

MOV  LINE#0]
CALL SEND_LINE

MOV  LINE#02
CALL SEND_LINE
CALL SET KEY
IMP  K_31

;5SHOW "PLEASE SELECT KEY"

MOV  COUNT_TABLE,#20

;SHOW "DPL(1) SD(2) EXT(3)"

MOV  COUNT_TABLE#20

K 22: JB  KEY_3,K 2l
JMP  MAIN ;BACK MAIN PROGRAM
K 31: JB KEY_I,K 32 ;RUN DISPLAY(1)
JMP  RUN_RR
K 32: JB KEY_2,K 33 :SEND DATA(2)
INC ' COUNT DATA
JMP TX_DATA
K 33: JB KEY_3,K 3! ;BACK ONE REMOTE KEY(3)

JMP CLEAR_RAM



136
137
138
00CF 20904E 139
00D2 C3 140
00D3 E523 141
00D5 B43402 142
00D8 5041 143
00DA 5403 144
145
00DC B40009 146
00DF E523 147
00E1 9408 148
00E3 F525 149
00ES5 020109 150
151
00E8 B40109 152
00EB E523 153
00ED 9405 154
O0EF F525 155
00F1 020109 156
157
00F4 B40209 158
00F7 E523 159
00F9 9406 160
O0FB F525 161
00FD 020109 162
163
0100 B403D9 164
0103 E523 165
0105 9407 166
0107 F525 167
168
0109 752604 169

ok 3 ok ok ok ok *% * 4k ok ok o4 ok o ok sk * * ok kok
’t * o ok * o o ok ok SUB PROGRAM * % ok sk ok ok o ok ok ok ok * *okokkk

j¥¥*#+xx SUB SHOW DATA TO DISPLAY LCD (LEFT OR RIGHT) **#x*

RUN_L: JB KEY_LLRUN R :LEFT(I)
CLR C
MOV  A,COUNT H2D
CINE A#34H,LEFTO ;CHK LEFT INIT
JNC LEFT_END

LEFTO: ANL  A,#00000011B

CHK_L00: CJNE A #00H,CHK_LO1 ;CHK LEFT DATA RAM
MOV A, COUNT_H2D ;FOR SHOW LCD
SUBB A #08H

MOV CHK_LEFT,A
JIMP CHK_L

CHK_LO1: CINE A#OIH,CHK_L02
MOV A, COUNT H2D
SUBB  A#05H
MOV CHK_LEFT,A
JMP  CHK_L

CHK_L02: CJNE A #02H,CHK_L03
MOV  A,COUNT_H2D
SUBB  A.£06H
MOV CHK_LEFT,A
JMP  CHK_L

CHK_L03: CINE A #03H,CHK_L00
MOV A,COUNT_H2D
SUBB A#07H
MOV  CHK_LEFT,A

CHK_L: MOV BUFF #04



010C 75247F 170
010F 852523 171
0112120150 172
173
OI1512016E 174
0118 D526FA 175
176
011B 12032F 177
OI1E80AF 178
179
0120209122 180
0123 752604 181
0126 75247F 182
0129 E523 183
012B B52202 184
012E 5010 185
0130 120150 186
187
0133 ES23 188
0135 B52202 189
0138 5006 190
191
013A 12016E 192
013D D526F3 193
0140 194
0140 12032F 195
0143 B08A 196

LEFTI:

CALL

MOV DD_SHOW #7FH

MOV COUNT _H2D,CHK_LEFT
CALL DISPLAY_LRQ
WR_LEFT_RIGHT

DINZ BUFF,LEFTI

LEFT_END: CALL SET KEY

JMP RUN_L

»

RUN_R:

RUN_RR: MOV

RIGHTO:

RIGHTI:

RIGHTZ2:

JB KEY_2RUN Q ; RIGHT(2)
BUFF #04

MOV DD_SHOW,#7FH
MOV  A,COUNT_H2D
CINE A,COUNT_DATA RIGHTO
INC  RIGHT _END

CALL DISPLAY_LRQ
MOV  A,COUNT_H2D
CINE A,COUNT DATA RIGHT2 ;CHK END DATA
JNC  RIGHT_END

CALL WR_LEFT RIGHT

DINZ BUFF,RIGHTI

RIGHT_END:

CALL SET KEY
JMP  RUN_L

197
0145209287 198
0148 752330 199
014B 12032F 200
014E 0198 201

202
0150 203

RUN_Q:

JB KEY_3,RUN_L ;EXIT(3)
MOV COUNT_H2D,#30H
CALL SET KEY

JMP  END_PT

DISPLAY_LRQ:



0150 7401 204 MOV  A#0IH ;CLEAR DISPLAY LCD
0152 1202F4 205 CALL WR_INS
015590041D 206 MOV  DPTR#TB_HI ;SHOW "HIL:"
0158 752103 207 MOV  COUNT_TABLE,#03
015B 750201 208 MOV  LINE#01
OI5E 1202B7 209 CALL SEND_LINE
0161900420 210 MOV  DPTR#TB_LRQ ;SHOW "L(1) R(2) EXIT(3)"
0164752114 211 MOV  COUNT_TABLE,#20
0167 750202 212 MOV LINE#02
016A 1202B7 213 CALL SEND_LINE
016D 22 214 RET
215

OI6E 216 WR_LEFT_RIGHT:
016E A823 217 MOV  RO,COUNT_H2D
01708682 218 MOV DPL,@RO
0172120278 219 CALL HEX2DEC2ASCII
0175 E524 220 MOV  A,DD_SHOW
0177 2404 221 ADD A#04H
0179 F524 222 MOV DD_SHOW.A
017B 1202CA 223 CALL SD_LINE
017E 0523 224 INC COUNT_H2D
0180 22 225 RET

226

227 SRRk R R KRRk ARk SUB CLEAR RAM # ¥k hok ok ook sk ok ko o
0181 228 CLEAR_RAM:
0181 787F 229 MOV RO,#127
0183, 230 CLEAR_1:
0183 7600 231 MOV  @RO0,#00
0185 DSFC 232 DINZ RO,CLEAR_I
0187 752330 233 MOV COUNT_H2D#30H
018A C3 234 CLR C
018B 0172 235 JMP  K_Ii1

236



237 ;************** SUB SEND DATA TO TX IRF(PB]) Aok ke o ok o ok e ok ok ok ok ok ok ok

018D 7830 238
018F D2B3 239
0191 8626 240
0193 1201B5 241
0196 08 242
0197 E8 243
0198 B52202 244
019B 500C 245
019D 8626 246
O019F C2B1 247
O01A1 120ICB 248
01A4 08 249
01AS E8 250
01A6 B522E8 251
01A9 12032F 252
O0IAC3091DE 253
O1AF 1522 254
01B1C2B3 255
0IB30IBB 256
257
01B5 7F04 258
01B7 7E02 259
01B9D2Bl 260
01BB 00 261
0IBCDEFB 262
O01BE 7E04 263
01C0 C2B! 264
01C200 265
01C3 DEFB 266
01C5 DFFO 267
01C7 D526EB 268
01CA 22 269
270

TX_DATA: MOV  RO,#30H

SETB LED_WORK

TX_LOOP: MOV  BUFF,@R0

CALL CARRIER
INC RO

MOV  ARO

CINE

JNC  END_TX

TX_LOOP1: MOV  BUFF,@R0

END_TX:

CLR TX_IRF
CALL DE_I00US
INC RO
MOV  A,RO

A,COUNT_DATA,TX_LOOPI

CJNE A,COUNT DATA,TX_LOOP

CALL SET _KEY

JNB KEY_2,TX_DATA
DEC COUNT DATA
CLR LED WORK

JMP K_31

3’

CARRIER: MOV R7,#04

CARRIERT MOV  R6,#02

CARR:

CARRI1:
NOP

SETB TX_IRF
NOP

DJNZ R6,CARR
MOV R #04

CLR TX_IRF

DINZ R6,CARRI
DINZ R7,CARRIERI ; ||
DINZ BUFF,CARRIER

RET

:INPUT = BUFF
;DELAYTIME BUFF*100US
;TIME=T_HI+T_LOW

;TIME_HI = 09 uS(4*2)+
;TIME_LOW = 17 uS(4%4)+1
;CARRIER = I/TIME




01CB 7F20
01CD 00
0ICE DFFD
01D0 D526F8
01D3 22

271

272

273
274

275

276

2717

278

01D4 7830
01D6 D2B3
01D8 20B2FD

279

280
281

282

01DB 120228
01DE 30B2FD
01E1 208DF0
0TE4 120235

283
284
285
286

287

01E7 120228
01EA 20B2FD
O01ED 208DE4
01F0 120235

288
289
290
291

292

01F3

01F3 120228
01F6 30B2FD
01F9 208DIF
O01FC 120235
OlFF B8810B
0202 752280
0205 7DFF
0207 120336
020A C2B3
020C 22

293

294
295
296
297
298
299
300
301
302

303

DE_100US: MOV R7,#32

DE_I:

NOP
DINZ R7,DE_I

DINZ BUFF,DE_100US

RET

;INPUT = BUFF
;DELAYTIME BUFF*100US

. * ek ok kkkk 4 %k
’****** X FE KKk SUB IN REMOQOTE #¥%kdok ok ok sk o ok ok ok ok ok ok ok ok

IN_REMOTE: MOV  RO,#30H

SETB LED_WORK
JB RX_IRFS$

CALL LOAD_TIMER

JNB  RX_IRF$

JB TFO,IN_REMOTE

CALL SUBB_THO

CALL LOAD_TIMER

JB RX_IRE$

JB TFO,IN_REMOTE

CALL SUBB_THO

RX_LOW_PULSE:

CALL LOAD_TIMER

INB  RX_IRF.$

CHECK START PULSE

SAVE START PULSE RX(L)

SAVE START PULSE RX(H)

SAVE DATA PULSE RX(L)

;INIT RAM SAVE DATA

JB TFO,ERROR_PULSE

CALL SUBB_THO

CJNE ROM8IH,RX_HIGH_PULSE

MOV COUNT_DATA, #80H

MOV  RS5#0FFH
CALL DELAY
CLR LED_WORK
RET

;DELAY LED_WORK



304
020D 305
020D 120228 306
0210 20B2FD 307
0213 208D05 308
0216 120235 309
0219 80D8 310

311
021B 312
021BC28C 313
021D 8822 314
021F 7DFF 315
0221 120336 316
0224 C2B3 317
0226 0195 318

319
0228 C28C 320
022A C28D 321
022C 758CB1 322
022F 758AE0 323
0232 D28C 324
0234 22 325

jrmmem e SAVE DATA PULSE RX(H)

RX_HIGH_PULSE:
CALL LOAD _TIMER
JB RX_IRF$

IB TFO,ERROR_PULSE

CALL SUBB_THO0
JMP  RX_LOW_PULSE

ERROR_PULSE:
CLR TRO

MOV COUNT_DATA,RO

MOV  RS#0FFH
CALL DELAY

CLR LED WORK
JMP  END_IN_REMOTE

LOAD_TIMER:CLR TRO
CLR TFO
MOV  THO#0B1H
MOV  TLO#0EOH
SETB TRO
RET

;LOAD TIMER FOR CHEAK
:RX_INFARED <= 20 mSec.

326
0235 ES8C 327
0237 C3 328
0238 94B1 329
023A F6 330
023B 08 331
023C 22 332

333

334
023D 335
023D AF22 336
023F 7830 337

SUBB_TH0: MOV A,THO
CLR C
SUBB A,#0BIH

MOV  @RO,A
INC RO
RET

;¥** SUB CHANGE RX_IRF TO REAL HEX DATA & SAVE RAM ***#

HEX_INPUT_RX:

MOV  R7,COUNT_DATA

MOV RO#30H

;ANS



0241 338
0241 752600 339
0244 8683 340
0246 758200 341
0249 E4 342
024A 7600 343
024C7E10 344
345
024E 75D000 346
0251 E5S82 347
0253 33 348
0254 F582 349
0256 E583 350
0258 33 351
0259 F583 352
353
025B E6 354
025C 23 355
025D F6 356
025E E526 357
0260 33 358
0261 F526 359
0263 B46402 360
0266 5002 361
0268 4008 362
026A 9464 363
026C F526 364
026E E6 365
026F 2401 366
0271 F6 367
0272 DEDA 368
0274 08 369
0275 DFCA 370
0277 22 371

LOOP_HEX_INPUT RX:

MOV
MOV
MOV
CLR

MOV
MOV

BUFF,#00
DPH,@R0
DPL,#00H
A
@RO,#00
R6,#10H

;REST

DIV: MOV
MOV
RLC
MOV
MOV
RLC
MOV

MOV
RL
MOV
MOV
RLC
MOV
CINE
INC
CHK_FLAG: JC
CHK_I: SUBB
MOV
MOV
ADD
MOV
CHK 0: DINZ

PSW #00
A,DPL
A
DPL.A
A,DPH
A
DPH,A

A@RO
A
@RO,A
A,BUFF
A
BUFF,A
A #64H,CHK_FLAG
CHK_1
CHK_0
A #64H
BUFF,A
A#OIH
@RO,A
R6,DIV

CHK_PASS: INC RO

; IF=1 REST < 64H

DINZ R7,LOOP_HEX_INPUT RX

RET



372
373 Heekkkrrrkksrsk SURB CHANGE HEX2DEC2ASCI] ##% %% hkk# bk skt ko

0278 374 HEX2DEC2ASCII:
0278E4 375 CLR A
0279 F52A 376 MOV 2AH,A
027BF52B 377 MOV 2BH,A
378
027D 7A08 379 MOV  R2,#08 :SHIFT 8 BIT
027F E582 380 HTODI: MOV A,DPL
028133 381 RLC A
0282 F582 382 MOV DPLA
02847902 383 MOV RI1#2 :ADD DECIMAL
0286 782B 384 MOV  RO#2BH ;INDEX RAM ADD. 2BH
0288 E6 385 HTOD2: MOV A,@RO
0289 35E0 386 ADDC A,ACC
028BD4 387 DA A
028CF6 388 MOV @RO,A
028D 18 389 DEC RO
028ED9F8 390 DINZ RI,HTOD2
0290 DAED 391 DINZ R2,HTODI
392
0292 08 393 INC RO ‘RO = 2AH
0293 792C 394 MOV RI#2CH
0295 7F02 395 MOV  R7#02
0297 396 ASCII_LOOP:
0297 E6 397 MOV  A@RO
0298C4 398 SWAP A
0299 1202B0 399 CALL ASCZ
029CE6 400 MOV  A,@RO
029D 1202B0 401 CALL ASCZ
02A008 402 INC RO
02A1 DFF4 403 DINZ R7,ASCIl_LOOP
404

02A3 7F02 405 MOV R7#02



02A5782D 406
02A7 B63002 407
02AA 7620 408
02AC 18 409
02AD DFF8 410
02AF 22 411
02B0 540F 412
02B2 2430 413
02B4 F7 414
02B5 09 415
02B6 22 416
417
418
419
420
421
02B7 ES02 422
02B9 B40105 423
02BC 7480 424
02BE 0202C3 425
02C1 74C0 426
02C3 1202F4 427
02C6 1202F9 428
02C9 22 429
430
02CA E524 431
02CC 1202F4 432
02CF 120303 433
02D2 22 434
435

14

MOV  RO,#2DH
CHK_ZERO: CINE @RO,#0',CHK_ZERO1

MOV  @RO,#20H
CHK_ZERO1: DEC RO

DINZ R7,CHK_ZERO

RET

ASCZ: ANL A#OFH

ADD  A#0
MOV  @RI,A
INC RI
RET

JRkkE Rk R exrd sk SUB SEND DATA TO LCD *F##sk ke ks kn btk hokk ik
; SUB SEND_LINE USED SEND TABLE
; SUBSD_LINE USED SEND DATA AT RAM
SEND_LINE: MOV A,LINE
CINE A#01,SEND_LINE2 ;SET ADD. LINEI
MOV  A#80H ; AT O0H
JMP  SSI

SEND_LINE2:MOV A #0COH ;SET ADD. LINE2

SSI: CALL WR_INS ; AT 40H
CALL W_LCDI
RET

SD_LINE: MOV  A,DD_SHOW
CALL WR_INS
CALL W_LCD2

RET

436 ;******************* SUB CONF[G FOR LCD He ok o o ok o ok ok ok o ke ok ok ok ok o ok ok ok ok ok ok

02D3 C2B5 438
02D5 7433 439

............ SUB LCD_INIT 4 BIT

LCD_INIT: CLR RS_LCD

MOV  A#33H ;SET DL=1 3-TIME



02D7 1202F4 440
02DA 7432 441
02DC 1202F4 442
02DF 7428 443
02E1 1202F4 444
02E4 740F 445
02E6 1202F4 446
02E9 7406 447
02EB 1202F4 448
02EE 7401 449
02F0 1202F4 450
02F3 22 451
452

02F4 C2B5 453
02F6 020311 454

455 e
02F9E4 456
02FA 93 457

02FB 12030F 458
02FE A3 459
02FF D521F7 460
0302 22 461
462
0303 792C 463
03057C04 464
0307 E7 465
0308 12030F 466
030B 09 467
030C DCF9 468
030E 22 469
470
030F D2B5 471
0311 F5F0 472
0313 54F0 473

CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
RET

---------------- SUB WRITE INSTRUCTION LCD

WR_INS ;SET DL=0 I-TIME
A#32H

WR_INS

AH#28H ;FUNCTION SET 4 BIT
WR_INS ;DL=0 ,N=1 ,F=0
AHOFH ;DISPLAY ON/OFF
WR_INS ;D=1 ,C=1 ,B=1

A HO6H ;SET ENTRY MODE
WR_INS ;I/D=1,8=0

AHOIH ;CLEAR DISPLAY
WR_INS

WR_INS: CLR RS_LCD

JMP  WRITE

W_LCDI: CLR

SUB WRITE DATA TO LCD

A

MOVC A @A+DPTR

CALL
INC
DINZ
RET

W_LCD2: MOV
MOV

WLCD: MOV
CALL
INC
DINZ
RET

WR_LCD
DPTR
COUNT _TABLE,W_LCDI

R1#2CH
R4#04
A,@RI
WR_LCD
R1
R4,WLCD

WR_LCD: SETB RS_LCD

WRITE: MOV

ANL A #0FOH

B,A ;SEND DATA OUT
;AT DB4 - DB7



0315 F590 474
0317 120325 475
031AESFO 476
031C C4 471
031D 54F0 478
031F F590 479
0321120325 480
0324 22 481

0325 C2B4 483
0327 7D05 484
0329.120336 485
032C D2B4 486
032E 22 487
488
489
032F D290 490
0331 D291 491
0333 D292 492
033522 493
494

............ SUB ENABLE PLUSE LCD

16

MOV Pl,A ;HIGH BYTE
CALL EN_LCD
MOV AB ;LOW BYTE
SWAP A

ANL  A#0FOH

MOV PLA

CALL EN_LCD

RET

EN_LCD: CLR E_LCD ;ENABLE=0

"MOV  R5,#05 :DELAY 5mSec
CALL DELAY
SETB E_LCD ;ENABLE=1

RET

Ak A Aok Ao o Ko o o o oo o R K Ko ok ok
3 SUB SET_KEY INPUT

SET KEY:SETB KEY 1
SETB KEY_ 2
SETB KEY 3
RET

495 ;***************** SUB DELAYT[ME at ]2MHZ & ok sk ok ok ok o o ok ok ok ok o o ok 3k ok %k

0336 7E04 496
0338 7F7B 497
033A DFFE 498
033C DEFA 499
033EDDF6 500
0340 22 501
502
503
0341 20202020 504
0345 20202020
0349 20202020
034D 20202020

DELAY: MOV  R6,#04 ;DELAYTIME R5* ImSec

DE: MOV  R7#7BH ;INPUT =RS
DEl:  DIJNZ R7,DE!

DINZ R6,DE

DINZ R5,DELAY

RET

;**************** SUB TABLE SHOW DISPLAY % ok 3 o ke 20 3k ok ok ok ok ok ok ok ok 3k koK ok

TB_NAMEI: DB " "



0351 20202020
0355 494E4652
0359 41524544
035D 20434F44
0361 45532052
0365 454D4F54
0369 4520434F
036D 4E54524F
0371 4C205245
0375 4144494E
0379 47283129
037D 20202020
0381 20202020
0385 20202020
0389 20202020
038D 20202020
0391 2050524F
0395 4A454354
0399 20202031
039D 26322F32
03A1 35343220
509
03A5 2054494D
03A9 45204241
03AD 5345203D
03B1 20313030
03B5 20755320
03B9 2053414D
03BD 504C494E
03C1 47205055
03C5 4C534520
03C9 28322920
512

03CD 50524553 513

505

506

507

508

510

511

DB "INFRARED CODES REMOT"

DB "E CONTROL READING(1)"

DB " n

TB_NAME2: DB " PROJECT 1&2/2542"

TB_TIME: DB " TIME BASE = 100 uS "

TB_SAM: DB " SAMPLING PULSE (2) "

TB_ONE: DB "PRESS ONE REMOTE KEY"

17



03D1 53204F4E
03D5 45205245

03D9 4D4F5445
03DD 204B4559

03E1 20455849 514

03ES5 54283329
03E9 20202020
03ED 20202020
03F1 20202020
515

03F5 20504C45 516

03F9 41534520
03FD 53454C45
0401 4354204B
0405 45592020

0409 44504C28 517

040D 31292053
0411 44283229
0415 20455849
0419 54283329
518

041D 48493A 519
0420 204C2831 520

0424 29205228
0428 32292020
042C 45584954
0430 28332920

0000= 521

TB_QUIT: DB " EXIT(3) "

TB_SELCI: DB " PLEASE SELECT KEY "

TB_SELC2: DB "DPL(1) SD(2) EXIT(3)"

TB_HI: DB "HI"
TB_LRQ: DB " L(I)R(2) EXIT(3)"

END
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Features

» Compatible with MCS-51™ Products

* 2K Bytes of Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

2.7V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-Level Program Memory Lock

128 x 8-Bit Internal RAM

15 Programmable 1/O Lines

Two 18-Bit Timer/Counters

Six Interrupt Sources

Programmabie Serial UART Channel

Direct LED Drive Outputs

On-Chip Analog Comparator

Low Power idle and Power Down Modes

Description

The ATBIC2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
2K Bytes of Flash programmable and erasable read only memory (PEROM). The
device is manufactured using Atmel’s high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set. By combining
a versatile 8-bit CPU with Flash on a maonolithic chip, the Atmel AT89C2051 is a pow-
erful microcomputer which provides a highly flexible and cost effective solution to
many embedded control applications.

The AT89C2051 provides the following standard features: 2K Bytes of Flash, 128
bytes of RAM, 15 /O lines, two 16-bit timer/counters, a five vector two-level interrupt
architecture, a full duplex serial port, a precision analog comparator, on-chip oscillator
and clock circuitry. In addition, the AT89C2051 is designed with static logic for opera-
tion down to zero frequency and supports two software selectable power saving
modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial
port and interrupt system to continue functioning. The Power Down Mode saves the
RAM contents but freezes the oscillator disabling all other chip functions until the next
hardware reset.

Pin Configuration

PDIP/SOIC
o/

RSTNPP ] 1 20 O VCC

(RXD) P3.0 [ 2 19 O P1.7

(TXo)yP3.1 1 3 18 D P16

XTAL2 O] 4 17 O P15

XTAL1 O] 5 16 O P1.4

(INTO) P3.2 6 15 ) P1.3

(INTI) P33 7 14 O P12
(To) P34 8 13 3 P1.1 (AIN1)
(T1)P3.51] g 12 [3 P1.0 (AINO)

GND J 10 11 0 p3.7

=
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Pin Description

Vee

Supply voltage.
GND

Ground.

Port 1

Port 1 is an 8-bit bidirectional /O port. Port pins P1.2 to
P1.7 pravide intemal putlups. P1.0 and P1.1 require exter-
nal pullups. P1.0 and P1.1 also serve as the positive input
(AINO) and the negative input (AIN1), respectively, of the
on-chip precision analog comparator. The Port 1 output
buffers can sink 20 mA and can drive LED displays directly.
When 1s are written to Port 1 pins, they can be used as
inputs. When pins P1.2 to P1.7 are used as inputs and are
externally pulled low, they will source current (I, ) because
~ of the intemal pullups.

Port 1 also receives code data during Flash programming
and verification.

Port 3

Port 3 pins P3.0 to P3.5, P3.7 are seven bidirectional 1/O
pins with internal pullups. P3.6 is hard-wired as an input to
the output of the on-chip comparator and is not accessible
as a general purpose VO pin. The Port 3 output buffers can
sink 20 mA. When 1s are written to Port 3 pins they are
pulled high by the intemal pullups and can be used as
inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT83C2051 as listed below:

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (seria! output port) Ry )
P3.2 INTD (external interrupt 0) ™
P3.3 | INTT (external interrupt 1)

P34 TO (timer 0 axternal input) V)¢

P35 T1 (timer 1 external input)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

R8T

: Reset input. All /O pins are reset to 1s as soon as RST
" goes high. Holding the RST pin high for two machine cycles
awhﬂe the oscillator is running resets the device.

Each machine cycle takes 12 oscillator or clock cycles.
XTAM

input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

AIMEL

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTALZ2 are the input and output, respsctively,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTAL2 should be left
unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the intemal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

Figure 1. Oscillator Connections
c2
———)l———r— XTAL2
]
(03}
o—) -

XTAL1

__=J:____ GND

Note: C1,C2 =30 pF £ 10 pF for Crystals

= 40 pF t 10 pF for Ceramic Resonators
Figure 2. External Clock Drive Configuration

NC ———— XTAL2

EXTERNAL
OSCILLATOR ———

SIGNAL

g

XTAL1

417
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8pecial Function Registers

A map of the on-chip memory area called the Special Func-
tion Register (SFR) space is shown in the table below.

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general return
random data, and write accesses will have an indetermi-

User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke
new features. In that case, the reset or inactive values of
the new bits will always be 0.

nate effect.
Table 1. AT89C2051 SFR Map and Reset Values
OF8H OFFH
OFOH| B ’ OF7H
00000000
OEBH OEFH
OEOH | ACC OE7H
00000000
0D8H ODFH
ODOH | PSW 0D7H
00000000
0C8H OCFH
0COH I | e N e T
0B8H P 0BFH
XXX00000
0BOH P3 0B7H
11111111
0ASH IE OAFH
0XX00000
OAOH OA7H
98H | SCON SBUF 9FH
00000000 | XXXXXXXX
90 P1 87H
11111111
88H | TCON T™MOD TLO LA THO TH1 8FH
00000000 | 00000000 | 0CO000GO | 00000000 | 000G0000 | 000GOCC0
80H sP DPL DPH PCON | 87H
5 00000111 | 00000000 | 00000000 OXXX0000
418 AT89C2051
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e A T 89C 2051

‘Restrictions on Certain Instructions

The AT89C2051 and is an economical and cost-effective
member of Atmel's growing family of microcontroliers. It
contains 2K bytes of flash program memory. It is fully com-
patible with the MCS-51 architecture, and can be pro-
grammed using the MCS-51 instruction set. However,
there are a few considerations one must keep in mind when
utilizing certain instructions to program this device.

All the instructions related to jumping or branching should
be restricted such that the destination address falls within
the physical program memory space of the device, which is
2K for the AT89C2051. This should be the responsibility of
the software programmer. For example, LIMP 7E0H would
be a valid instruction for the AT89C2051 (with 2K of mem-
ory), whereas LJMP 900H would not.

1. Branching instructions:
LCALL, LUMP, ACALL, AJMP, SIMP, JMP @A+DPTR

These unconditional branching instructions will execute
comrectly as long as the programmer keeps in mind that the
destination branching address must fall within the physical
boundaries of the program memory size (locations 00H to
7FFH for the 88C2051). Violating the physical space limits
may cause unknown program behavior.

CJINE [...], DINZ [...], JB, JNB, JC, JNC, JBC, JZ, JNZ With
these conditional branching instructions the same rule
above applies. Again, viclating the memory boundaries
may cause erratic execution.

For applications involving interrupts the normal interrupt
service routine address locations of the 80C51 family archi-
tacture have been preserved.

2. MOVX-related instructions, Data Memory:

The AT89C2051 contains 128 bytes of internal data mem-
ory. Thus, in the ATB3C2051 the stack depth is limited to
128 bytes, the amount of available RAM. External DATA
memory access is not supported in this device, nor is exter-
nal PROGRAM memory execution. Therefore, no MOVX
[...] instructions should be included in the program.

A typical 80CS51 assembler will still assemble instructions,
even if they are written in violation of the restrictions men-
tioned above. It is the responsibility of the controller user to
know the physical features and limitations of the device
being used and adjust the instructions used correspond-
ingly.

Program Memory Lock Bits

On the chip are two lock bits which can be left unpro-
grammed (U) or can be programmed (P) to obtain the addi-
tionat features listed in the table below:

Lock Bit Protection Modes(!)

ATmEY

Program Lock Bits
LB1 LB2 | Protection Type
1 U U No program lock features.
2 P u Further programming of the Flash
is disabled.
3 P P Same as mode 2, also verify is
disabled.
Note: 1. The Lock Bits can only be erased with the Chip Erase
operation.
Idle Mode

In idle mode, the CPU puts itself to sleep while all tha on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

P1.0 and P1.1 should be set to '0’ if no external pullups are
used, or set to '1’ if external pullups are used.

It should be noted that when idle is terminated by a hard-
ware reset, the device normally resures program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hardware
inhibits access ta internal RAM in this avent, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes Idle
should not be one that writes to a port pin or to external
memory.

Power Down Mode

In the power down mode the oscillator is stopped, and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down mode is termi-
nated. The only exit from power down is a hardware reset.
Reset redefines the SFRs but does not change the on-chip
RAM. The reset should not be activated before V¢ is
restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and sta-
bilize.

P1.0 and P1.1 should be set to '0’ if no external pullups are
used, or set to '1’ if external pullups are used.

4-19
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Engramming The Flash

The AT88C2051 is shipped with the 2K bytes of on-chip
PEROM code memory array in the erased state (i.e., con-
tents = FFH) and ready to be programmed. The code mem-
ory array is programmed one byte at a time. Once the array
is programmed, to re-program any non-blank byte, the
entire memory array needs to be erased electrically.

Internal Address Counter: The AT88C2051 contains an
internal PEROM address counter which is always reset to
O0O0H on the rising edge of RST and is advanced by apply-
ing a positive going pulse to pin XTAL1.

Programming Algorithm: To program the AT89C2051,
the following sequence is recommended.

1. Power-up sequence:

Apply power between V¢ and GND pins
Set RST and XTAL1 to GND

* 2. SetpinRST to 'H'
Set pin P3.2t0 'H’

3. Apply the appropriate combination of "H' or 'L’ logic
levels to pins P3.3, P3.4, P3.5, P3.7 to select one of the
programming operations shown in the PEROM Pro-
gramming Modes table.

To Program and Verify the Array:

4. Apply data for Code byte at location 000H to P1.0 to
P1.7.

5. Raise RST to 12V to enable programming.

6. Pulse P3.2 once to program a byte in the PEROM array
or the lock bits. The byte-write cycle is self-timed and
typically takes 1.2 ms.

7. To verify the programmed data, lower RST from 12V to
logic 'H' level and set pins P3.3 to P3.7 to the appropiate
levels. Output data can be read at the port P1 pins.

8. To program a byte at the next address location, pulse
XTAL1 pin once to advance the intemal address counter.
Apply new data to the port P1 pins.

9. Repeat steps 5 through 8, changing data and advancing
the address counter for the entire 2K bytes array or until
the end of the object fite is reached.

10.Power-off sequence:
set XTAL1 to 'L’
set RST to 'L’

Tum Vg power off

Data Polling: The AT89C2051 features Data Polling to
indicate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written data on P1.7. Once the write cycle
~has been completed, true data is valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

4-20

27

Ready/Busy: The Progress of s of byte programming can also
be monitored by the RDY/BSY output signal. Pin P3.1 is
pulled low after P3.2 goes High during programming to indi-
cate BUSY. P3.1 is pulled High agsin when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been

programmed code data can be read back via the data lines

for verification;

1. Reset the intemal address counter to 000H by bringing
RST from 'L’ to 'H'.

2. Apply the appropriate control signals for Read Code data
and read the output data at the port P1 pins.

3. Pulse pin XTAL1 once to advance the intemal address
counter.

4. Read the next code data byte at the port P1 pins.

5. Repeat steps 3 and 4 until the entire array is read.

The lock bits cannot be verified directly. Verification of the

lock bits is achieved by observing that their features are

enabled.

Chip Erase: The entire PEROM array (2K bytes) and the
two Lock Bits are erased electrically by using the proper
combination of control signals and by holding P3.2 low for
10 ms. The code array Is written with all “1°s in the Chip
Erase operation and must be executed before any non-
blank memory byte can be re-programmed.

Reading the Signature Bytes: The signature bytes are

read by the same procedure as a normal verification of
locations 000H, 001H, and 002H, except that P3.5 and

. P3.7 must be pulled to a logic low. The values retumed are

as follows.

(00CH) = 1EH indicates manufactured by Atmel
(001H) = 21H indicates 88C2051

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation of control signals. The write operation cycle is self-
timed and once initiated, will automaticaily time itself to
completion.

All major programming vendors offer worldwide support for

the Atmel microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

AT89C2051 memmes s ————
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Flash Programming Modes

Mode | Rstvpp | p32PROG | P33 P34 | P35 | P37
Write Code Data(")® v | P H H H
S S A A -
Read Code Data") i H j H L L H H |
Write Lock Bit- 1 12v } H H H H
' N
. ! S
Bit - 2 i2v B H Ho| L L
\/
Chip Erase 12v 2) H L L L
~
Read Signature Byte H H L L L L
Notes: 1. The internal PEROM address counter is reset to 000H on the rising edge of RST and is advanced by a positive pulse at
XTAL 1 pin.
2. Chip Erase requires a 10-ms PROG pulse.
3. P3.1is pulled Low during programming to indicate RDY/BSY.

Figure 3. Programming the Flash Memory

AT89C2051

Vee

P1

RDY/BSY
PROG

<4—— P3.1
——> P3.2
—» P3.3
P34
P35
P3.7

SEE FLASH
PROGRAMMING
MODES TABLE

—
__.._._N‘

XTALY
GND

RST

1. —

TO INCREMENT
ADDRESS COUNTER

e—— V/V,o

uﬂ]

Figure 4. Verifying the Flash Memory

&V
AT89C2051 ]’
Vee
AN PGM
Ve ——» P32 P1 |—» DATA
——— P3.3
SEE FLASH ——p! P34
PROGRAMMING
MODES TABLE | —»{ P35
—»i P37
I =™ x1aLt RST [¢—— Vy
GND

ul]! i

AIEL
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riasi Programming and Verification Characteristics
.TA =0°Cto 70°C,Vcc =50110%

Symbol Parameter Min Max Units
Vpp Programming Enable Voltage 11.5 125 Vv
Ipp Programming Enable Current ‘ ] 280 nA
toveL Data Setup to PROG Low ' R 1.0 us
teHox Data Hold After PROG o 1.0 us
teHsH P3.4 (ENABLE) High to Vpp 1.0 us
tsHGL Vpp Setup to PROG Low o a 10 S
toHsL | Vpp Hold After PROG T — 10 ps
teLon PROG Width ~ 1 110 us
| ey ENABLE Low to Data Valid 1.0 us
| tenaz Data Float After ENABLE. 0 1.0 s
taHBL PROG High to BUSY Low - $-= o - 50 ns
twe Byte Write Cycle Time 2.0 ms
tBHIH RDY/BSYA to Incrament Clock 6;Iay 1.0 us
tiHiL Increment Clock High / Y 200 ns

Note: 1. Only used in 12-volt programming mode.

Flash Programming and Verification Waveforms

J PORT 1 ¢ DATA IN _DATAOUT p——
> lovar  teHpx [
P3.2
(PROG) N\ b
[¢——loLgH—" tamst
RST R THR "\ LOGIC 1
(Vpp) LOGIC 0

P34 tEHSH tELQ\L “ e - tEHQZ
ENABLE ——: l L:]
( P3.1 ) lansL
(RDY/BSY) BUSY READY
twe > b

XTAL1 ‘_j ,.,I
(INCREMENT farin

v ADDRESS)

422 AT89C2051
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Absolute Maximum Ratings*

Operating Temperature ...............ccoo.eveeu.n. -55°C to +125°C | *NOTICE:  Stresses beyond those listed under “Absolute
: i Maximum Ratings" may cause permanent dam-
Storage Temperature ..................coerreeerrernenns -65°C to +150°C ! age to the device. This is g stress rating only and
{ functional operation of the device at these or any
Voltage on Any Pin | other conditions beyond those indicated in the
with Respect to Ground ...........cceevevverieerenvceninas -1.0Vto +7.0V } operational sections of this specification is not
] implied. Exposure to absolute maximum rating
Maximum Operating Voltage............c.oooceervcveeeeeeeennn, 6.8V conditions for extended pericds may affect device
| reliability.
DC Output CUITBM ...t 250mA |
]
DC Characteristics
Ta = -40°C to 85°C, V¢ = 2.0V to 6.0V (unless otherwise noted)
Symbo! Parameter Condition Min Max Units
Vi Input Low Voltage -0.5 0.2Vee-0.1 \"
Viu Input High Voltage (Except XTAL1, RST) 02Vec+09 | Ve +05 \%
Vi1 Input High Voitage (XTAL1, RST) 0.7 Ve Vee + 0.5 v
Vo Output Low Voltage(? loL = 20 mA, Vge = 5V 0.5 \
(Ports 1, 3) lOL =10 mA, Vcc =27V
Vo Cutput High Volitage lon = -80 pA, Vg = 5V + 10% 24 v
( 1.3 lon = -30 pA 0.76 Ve v
fon = -12 pA 0.9 Ve \
e Logical 0 Input Current Vin = 0.458V -50 A
(Ports 1, 3)
n Logical 1 to 0 Transition Current | Vi = 2V, Vee =5V + 10% <750 RA
{Ports 1, 3) o € W
Iy Input Leakage Current 0<Vijn<Vee +10 A
(Port P1.0, P1.1)
Vos Comparator input Offset Voitage | Vec = 5V 20 mV
Veu Comparator input Common 0 Vee v
Mode Voltage
LR:RST Reset Pulidown Resistor 50 300 KQ
1 Cio Pin Capacitance Test Freq. = 1 MHz, Ty = 25°C 10 pF
e Power Supply Current Active Mode, 12 MHz, Vg = 6V/3V 15/55 mA
ldle Mode, 12 MHz, Ve = 6V/3V 51 mA
P1.0&P1.1=0Vor Ve
Power Down Mode®® Vee =6V P1.0&P1.1=0Vor Ve 100 HA
i Vee=3VP1.0&P1.1=0VorVee 20 pA
Notes: 1. Under steady stats (non-transient) conditions, I, must be externally limited as follows:

2. Minimum Vg for Power Down Is 2V.

Maximum 1o per port pin: 20 mA

Maximum total I for all output pins: B0 mA
If lo, exceeds the test condition, Vo may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.

AIMET
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External Clock Drive Waveforms

teHex

31
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External Clock Drive
{symbol Parameter Voo = 2.7V to 6.0V  Vgo=40Vto 60V | Units |
Min Max Min Max
el Oscillator Frequency 0 12 0 24 MHz
teret Clock Period 83.3 416 ns
teHex High Time ) 30 x( N 15 ns
tcLex Low Time h ~30—— SDAR e 15 ns
teLon Rise Time 1)/ | RSN\ d crcncnn | 20 ns
tcHeL Fall Time 4 N 2-0 20 ns
24 AT89C2051 msssses—————
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.Serial Port Timing: Shift Register Mode Test Conditions
(Ve = 5.0V £ 20%; Load Capacitance = 80 pF)

Symbol Parameter 12 MHz Osc Variable Oscillator Units
Min Max Min Max

txixe Serial Port Clock Cycle Time 1.0 ] 12t L us

tquxH Output Data Setup to Clock Rising Edge | 700 Aé_ 10to o133 ns

txHax Output Data Hold After Clock Rising Edgg A 59 ) ; - oo 117 ns

tyHDX Input Data Hold After Clock Rising Edge 0 , 0 ns

txHOV ! Clock Rising Edge to Input Dala Valid ; 700 10toLcr-133 ns

4
® 7
- 8hift Register Mode Timing Waveforms

INSTRUCTION

0 1 2 3 4 5 6 7 8
we ot i ot o o et
P‘——‘*{ tyexe
CLOCK QK Y NAD) =B TN
o] — ] F—- tXHIQX
WRITE TO SBUF, N0 X r_;}ﬂ)( 3 X & X5 X 6 X1 7
OUTPUT DATA txrow [+ SETTI
; . CLE:R Rl ,
INPUT DATA

AC Testing Input/Output Waveforms{!)  Float Waveforms(!)

Vec- °'5V——\ 0.2 Vo + 0V TS Vioan* &V Voo 0V
N, TEST POINTS VLOAD .rlmingPORi::serenCe >
045 202 Vg - 04V N\ View MV Ly eow

'i;éots: 1. AC Inputs during testing are driven at Ve - 0.5V for Note: 1. For timing purposes, a port pin is no longer float-

a logic 1 and 0.45V for a logic 0. Timing measure- ing when a 100 mV change from load voltage
msnts are mads at Vi min. for a logic 1 and V_ occurs. A port pin begins to float when 100 mV
max. for a logic 0. change frothe loaded VoV level occurs.

AIMEL s
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AT89C2051
TYPICAL ICC - ACTIVE (85°C)

20
Vee=6.0V

¢ / Vee=$6.0V
c 10 /J //
/- /
] Vecs3.0V

A s amm—
/’______..-—-—-
0
0 6 12 18 24 ;
FREQUENCY (MHz)
-
i AT89C2051
TYPICAL ICC - IDLE (85°C)
3
Vee=8.0V
Vee=5.0V
/
m 1
A
=" | Vee=3.0v
0 3 6 9 12
, FREQUENCY (MHz)
AT89C2051
TYPICAL ICC v8.VOLTAGE- POWER DOWN (85°C)
20
115 /
c /
c / /
B /
0
3.0V 4.0V 5.0v 8.0v
Vee VOLTAGE

Notes: 1. XTAL1 tied to GND for | (power down)
; 2. P10and P1.1=Vgcor GND
' 3. Lock bits programmed

26 ' AT89C2051 mumesssssssscss——————
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Ordering Information
i 8peed Power
(MHz) Supply Ordering Code Package Operation Rangg
12 2.7Vto 6.0V AT89C2051-12PC 20P3 Commercial
AT89C2051-12SC 208 (0°C to 70°C)
AT89C2051-12PI 20P3 Industrial
AT89C2051-12S! 208 {-40°C to 85°C)
AT89C2051-12PA 20P3 Automotive
ATB89C2051-12SA 208 (-40°C to 105°C)
24 4.0Vto 6.0V AT89C2051-24PC 20P3 Commercial
AT89C2051-24SC 20S (0°C to 70°C)
N ATB89C2051-24PI 20P3 Industrial
L N AT89C2051-24S! 208 (-40°C to 85°C)
>
&
-
b
h Package Type
20P3 20 Lead, 0.300" Wide, Plastic Dual In-line Package (PDIP)
2085 20 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)

———— ATET
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