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Abstract

This project is study to using remote control to send instruction to control an on-
off control Air-Conditioner control circuit by microprocessor, in particular, the way it
decode the signal from remote to the signal that CPU 89C51 can use for operation and
contro'f the system of Air-Conditioner control circuit that uses a microprocessor 89C51
to operate as the main part to receive instruction ,send contrgl signals ar}d react as is

programmed itself.
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START

SET INITIAL CONDITION
AND VALUES ?

NOW SYSTEM IS

37

‘ON’ OR ‘OFF* ?

OFF

DO FUNCTION
- ON / OFF COMPRESSOR
IN AUTOTIME - SELECT FAN SPEED
ON MODE 7 - AUTO TIME MODE
- SLEEP MODE
COUNT TIME
FOR ON SYSTEM
AUTOMAICALLY No
A\
SCAN TO SEND PROCESS
STATUS BIT AND VALUES
TO SHOW ON LED AND
SEVEN SEG,
A
SCAN KEYBOARD
SCAN REMOTE
IS THERE VALID
No INSTRUCTION

FROM USER ?

Yes
Y

SET THE SYSTEM
CORESPONDING TO
THE INSTRUCTION

U7 9.1 Wamriauanenisnuzesssuulngsu




START

y

RECIEVE
STATUS FROM
P1.0 AND P1.1

NORMAL
STATUS 7 (P1.0,
P1.1=1)

No

l

ALARM !
OFF COMPRESSOR

RET
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START

TEMP > SETPOINT ?

No

Yes

OFF COMPRESSOR

COUNT TIME 3MINS.
FOR CHECK WHEN
WILL ON COMPRESS.

HAVE BEEN
OFF AT LEAST
3 MINS?

Yes

OFF COMPRESSOR

A

RET

3117 9.3 Wagnfmnisasuannistia - 1WA compressor
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WHICH MODE ? AUTO

MANUAL )
<H?\ Yes >4 Yes TEMP>SETP+2 2
A
SELECT
HIGH LEVEL
SPEED,
No No
y Y
# LOW ? Yes P Yes TEMP<SETP ?
SELECT
LOW LEVEL
SPEED
No

( RET )
Mt-:ouin/ Yes > *No

SELECT
MEDIUM LEVEL
SPEED

No >

C =

51 9.4 Magrfansiaansziiuaaiareanay
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RET

£

4+——————No

Yes

I\IJ

WORK
IN AUTOTIME
MODE ?

SET TIME VALUE
(IN HOUR ) AND
START TO COUNT

G

b &

HAVE

41

COUNT FOR Yes
1 HOUR ?

o

-

DISPLAY REST TIME

Yes

y

.OUT FROM
AUTOTIME MODE

y

RESET SYSTEM

71 9.5 Matfanissiaaitle - Uadaluls




(o )

WORK IN

SLEEP MODE ?

Yes

NOW, COUNTING
FOR 1 HOUR?

Mo

l

SET VAULES
AND START TO
COUNT FOR 1 HOUR

COUNT FOR 1

No

HOUR FINISHED ?

Yes

!

ADD 1" CTO
SETPOINT

SETP = SETP + 2

ol

%

RET

519 9.6 aginluun sleep
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START

STOP TIMERA1

SEND PULSE TO
SENSOR CIRCUIT

ONTIMERO TO
WAIT FOR COUNTING
PULSE WIDTH

MANIPULATE TIMING
ROUTINE IN
THE SYSTEM

P
LOAD TIME VALUE
ANDSTART TIMER 1
TO SEND NEXT PULSE

RET

111 9.7 amianisfurgnmgRidaua¥ndoyayins pulse



START

STOP TIMER 0

STORE TLQ AND
THO FROM TIMER 0

CHANGE TO VALUE
IN 'C BY FINDING
FROM TABLE

SAVE TEMPERATURE

RET
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gomll | AR NnTeaiad (us) ANadE (us) | AEdY (us)
( °C) AT 1 A%eR 2 (average ) (linearize )
21 1019 1019 1019 1019
22 960 976 968 965
23 912 912 912 911
24 848 864 856 857
25 800 800 800 803
26 768 752 760 749
27 688. 704 696 695
28 624 640 632 641
29 576 592 584 587
30 544 544 544 533
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A3 A A139 B
124 (range) | aeungi (C C)
5562 N 30
951 -5670 29
605 - 624 28
658 - 698 27
713-732 26
767 - 786 25
821 -840 24
875 - 894 23
929 - 948 22
983 - 1003 21
1037 Tl 20
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Features

@ Compatible with MCS-51™ Products

@ 4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable I/O Lines “

Two 16-Bit Timer/Counters B .

Six Interrupt Sources 8-Bit

Programmable Serfal Channel

Low Power Idle and Power Down Modes

Microcontroller

Description with 4 Kbytes
The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4

Kbytes of Flash Programmable and Erasable Read Only Memory (PEROM). The Flash

device is manufactured using Atmel’s high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by
a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU y

with Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer AT89C51
which provides a highly flexible and cost effective solution to many embedded control
applications. : F

(continued)

Pin Configurations PDIP/Cerdip

P10 3 vee
P1.1C}2 1 P0.0 (ADO)
P1.2C|3 0 PO.1 (ADY)
P1.30} 4 b P0.2 (AD2)
P1.4C]5 1 P0.3 (AD3)
Pt.sC] 6 1 P0.4 (AD4)
P1.60]7 [ P0.5 (ADS)
P1.7] 8 1 P0.6 (ADS)
RSTC| ¢ 5 P0.7 (AD7)
{RXD) P3.0 31 D EAIVPP
PQFP/TQE__AA {TXD) P3.1 .30 P ALE/PRUG
g5as (INT0) Pa.2 29 D PSER
222 (INTT) p3.3 28 [0 P2.7 (A15)
INDEX W ] (T0} P3.4 27 [0 P2.8 (A14)
CORNER TnNa=0o genNn (T1) P3.§ 26 [0 P2.5 (A13)
toanazZ>anea (WH) P3.e 251 P2.4 (A12)
\ (D) P3.7 24 b p2.3 (A1)
44,42, 40, 38, 36, 34 XTAL2 23[3 P2.2 (A10) F
prscf s 434 2414%9% %1% ML poin0e) XTALY 225 P2.1 (A9)
P16 3 2 32 O P0.5 (ADS) 8KD 21 P2.0 (A9)
P17 3 31 1P0.6 (ADS)
RSTC] 4 30 B PO.7 (AD7)
{(RXD) P3.0] 5 29 D EAIVPP
Ned s 28 (NG
(TXD) P3.1 7 27 D ALE/FROG
P3.2c]s 26 QO PSEN
P339 25 P27 (A15)
(To) P340 10 24 DIP2.6 (A14)
(r1) Pa.sd 1 23 E1P2.5 (A13)
12'%14' 516" 718" %202 %22 :

=
o
=
[=
[=
[
g
=
=
o
=

[QP0.4 (AD4)

Qﬁ::ggq—_n’qq I9P0.5 {ADS)
. o6 < NNNNN [oPO.8 (ADS)
* n.n.;;oca.n.n.a.n. D Po.7 (AD7)
EE saoTw [D EArveP
< S32z3e o NG
= pePeted

[ ALE/PROG
[ PEEN

[ P2.7 (A15)
O P2.6 (A14)
9[3IP2.5 {A13)

0265E




AmEL

Block Diagram

POO - PO7 P20 - P27
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: v
: Y K 3 :
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: PROGRAM :
: B STACK :
: ACC ADDRESS !
‘ REGISTER POINTER REGISTER :
: :
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; - <—»  BUFFER >
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‘ ALU INCREMENTER ‘
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H PSW COUNTER H
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PSEN <——] '
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Description (Continued)

The AT89C51 provides the following standard features: 4
Kbytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit
timer/counters, a five vector two-level interrupt architec-
ture, a full duplex serial port, on-chip oscillator and clock
circuitry. In addition, the AT89C51 is designed with static

logic for operation down to zero frequency and supports -

two software selectable power saving modes. The Idle
Mode stops the CPU while allowing the RAM, timer/count-
ers, serial port and interrupt system to continue function-
ing. The Power Down Mode saves the RAM contents but
freezes the oscillator disabling all other chip functions until
the next hardware reset.

Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional I/O port. As an
output port each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-im-
pedance inputs. )

Port 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode PO has internal pul-
lups.

Port 0 also receives the code bytes during Flash program-
ming, and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an §-bit bidirectional I/O port with intemal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (i) because of the intemal pullups.

Port 1 also receives the low-order address bytes during
Flash programming and program verification.

Port 2

Port 2 is an 8-bit bidirectional I/O port with intemalpullups.
The Port 2 output buffers can sink/source.four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the intemal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (hi) because of the internal putlups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX

@ DPTR). In this application it uses strong intemal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some

control signals during Flash programming and verification.
Port 3

Port 3 is an 8-bit bidirectional /O port with intemal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are extemally being pulled low will source
current (li) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin | Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTO (extenal interrupt 0)

P3.3 INTT (extenal interrupt 1)

P3.4 0 (timer 0 extenal input)

P3.5 T1 (timer 1 external input)

P3.6 WR (extenal data memory write strobe)
P3.7 RD (external data memory read strobe)

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

Reset input. A high on this pin for two machine cycles
while the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low
byte of the address during accesses to external memory.
This pin is also the program pulse input (PROG) during
Flash programming.

In normal operation ALE is emitted at a constant rate of
1/6 the oscillator frequency, and may be used for extemal
timing or clocking purposes. Note, however, that one ALE

pulse is skipped during each access to external Data
Memory.

If desired, ALE operation can be disabled by setting bit 0
of SFR location 8EH. With the bit set, ALE is active only
during a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no ef-
fect if the microcrontroller is in extemal execution mode.

"PSEN

Program Store Enable is the read strobe to extemal pro-
gram memory.

(continued)
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Pin Description (Continued)

When the AT89C61 is executing code from extemal pro-
gram memory, PSEN is activated twice each machine cy-
cle, except that two PSEN activations are skipped during
each access to external data memory.

EANVpp

" External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from extemal pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
intemnally latched on reset.

EA should be strapped to Vcc for internal program execu-
tions.

This pin also receives the 12-volt programming enable
voltage (Vpp) during Flash programming, for parts that re-
quire 12-volt Vpp.

XTAL1

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

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
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 extemal 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 maximum voltage high and low time specifi-
cations must be observed.

Idile Mode

In idle mode, the CPU puts itself to sleep while all the 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.

it should be noted that when idle is terminated by a hard-
ware reset, the device nommally resumes program execu-
tion, from where it left off, up to'two machine cycles before
the interal reset algorithm takes control. On-chip hard-

Figure 1. Oscillator Connections

c2
——)l———I—- XTAL2
]
ci
*—) XTAL1
i GND

Notes: C1, C2 =30 pF + 10 pF for Crystals
=40 pF * 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NC ———— XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

Status of External Pins During.ldle and Power Down

Mode

PSEN

Program Memory ALE PORTO PORT1 PORT2 PORT3
idle Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data Address  Data
Power Down | Intemal ] 0 Data Data Data Data
Power Down | External 0 0 Float Data Data Data
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ware inhibits access to internal RAM in this event, but ac-
cess to the port pins is not inhibited. To eliminate the pos-
sibility 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 extemal 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 Vcc

Lock Bit Protection Modes

is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and
stabilize.

Program Memory Lock Bits

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

When lock bit 1 is programmed, the logic level at the EA
pin is sampled and latched during reset. If the device is
powered up without a reset, the latch initializes to a ran-
dom value, and holds that value until reset is activated. It
is necessary that the latched value of EA be in agreement
with the current logic level at that pin in order for the device
to function properly.

Program Lock Bits .

LB1 LB2 LB3 Protection Type

1 U U u

No program lock features.

2 P U U

MOVC instructions executed from external program memory are disabled from

fetching code bytes from internal memory, EA is sampled and latched on reset, and
further programming of the Flash is disabled.

3 P P U

Same as mode 2, also verify is disabled.

4 P P P

Same as mode 3, also external execution is disabled.

Programming the Flash

The AT89C51 is normally shipped with the on-chip Flash
memory array in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-volt) or a low-voltage
(Vcc) program enable signal. The low voltage program-
ming mode provides a convenient way to program the
AT89C51 Inside the user’s system, while the high-voltage
programming mode is compatible with conventional third
party Flash or EPROM programmers.

The AT89CS1 is shipped with either the high-voltage or
low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
the following table.

Vpp=12V Vpp=5V
AT89C51 AT89C51
Top-Side Mark XXXX XXXX-5
Yyww yyww
(030H)=1EH (030H)=1EH
Signature {031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

The AT89C51 code memory array is programmed byte-
by-byte in either programming mode. To program any
non-blank byte in the on-chip Flash Memory, the entire
memory must be erased using the Chip Erase Mode.

Programming Algorithm: Before programming the
AT89C51, the address, data and control signals should be
set up according to the Flash programming mode table
and Figures 3 and 4. To program the AT89C51, take the
following steps.

1. Input the desired memory location on the address
lines.

2. Input the appropriate data byte on the data lines.

3. Activate the correct combination of control signals.

4. Raise EA/Vpp to 12 V for the high-voltage program-
ming mode.

5. Pulse ALE/PROG once to program a byte in the Flash
array or the lock bits. The byte-write cycle is self-timed and
typically takes no more than 1.5 ms. Repeat steps 1
through 5, changing the address and data for the entite
array or until the end of the object file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an at-

AlIMEL 5
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Programming the Flash (Continued)

tempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write cy-
cle has been completed, true data are valid on ali outputs,
and the next cycle may begin. Data Polling may begin any
time after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can
also be monitored by the RDY/BSY output signal. P3.4 is
pulled low after ALE goes high during programming to in-
dicate BUSY. P3.4 is pulled high again when program-
ming is done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read
back via the address and data lines for verification. The
lock bits cannot be verified directly. Verification of the lock

bits is achieved by observing that their features are en-
abled.

Chip Erase: The entire Flash.array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is writ-
ten with all “1"s. The chip erase operation must be exe-
cuted before the code memory can be re-programmed.

Flash Programming Modes

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H,

031H, and 032H, except that P3.6 and P3.7 must be
pulled to a logic low. The values retumed are as follows.

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12 V programming
(032H) = 05H indicates 5 V programming

Programming Interface

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

All major programming vendors offer worldwide support
for the Atme! microcontroller series. Please contact your

local programming vendor for the appropriate software re-
vision.

ALE/ EA/
Mode ' RST PSEN  PROG Vep P2.6 P2.7 P3.6 P3.7
Write Gode Data H ™ |G Hav® H H H
Read Code Data H L H H L L H H
Write Lock Bit-1 H L - H/2V H H H H
Bit-2 H L ~, Hi2v H H L L
Bit-3 . H L ~r HA2v H L H L
Chip Erase H L ~ H/12v H L L L
Read Signature
Byto H L H H L L L L

Notes: 1. The signature byte at location 032H designates
whether Vpp = 12 V or Vpp = 5 V should be used to
enable programming.

-~

2. Chip Erase requires a 10 ms PROG pulse.
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Figure 3. Programming the Flash

Figure 4. Verifying the Flash

+5V
AT89C51 j’
ADDR. A0 A7l b Vee
OOOOH/OFFFH - PGM
P20 - P23 PO |e—
A8 - A11 DATA
—»{ P26
SEE FLASH —»| P27 ALE |«—— PROG
- PROGRAMMING
MODES TABLE — ¥ P3.6
——» P37
T— XTAL 2 EA [¢— Vy/Vep
4-24 MHz 1
I }— XTAL 1 RST j&—— Vi,
£- GND PSEN —_L

+5V
AT89C51 T
ADDR, A0 A7t o, Ve
OOOOH/OFFFH , ~ PGM DATA
P20 - P23 PO & (USE 10K
A8 - Al PULLUPS)
—»| P26
SEE FLASH —»| P27 ALE l¢
PROGRAMMING
MODES TABLE —»| P3.6
oV,
—»| P37
—o———— XTAL 2 EA |«
424 MHz |
=
XTAL 1 RST le—— V,
GND PSEN

Flash Programming and Verification Characteristics
Ta=21°C 10 27°C, Voc = 5.0 + 10% :

o

Symbol Parameter Min Max Units

vep() Programming Enable Voltage 11.5 12.5 \']

Ipp" Programming Enable Current 1.0 mA

1/icLeL Oscillator Frequency 4 24 MHz

tavaL Address Setup to PROG Low 48tcLoL

taHAX Address Hold After PROG 48tcLoL

tovaL Data Setup to PROG Low 48tcLcL

tGHDX Data Hold After PROG 48tcLoL

tEHSH P2.7 (ENABLE) High to Vpp 48tCLCL

tSHGL Vpp Setup to PROG Low 10 ns

tast() | Vpp Hold After PROG 10 _ s

taLGH PROG Width 1 110 us

tavav Address to Data Valid 48tCLCL

teLav ENABLE Low to Data Valid 48tcLoL

teHav Data Float After ENABLE 0 48tcLeL

tGHBL PROG High to BUSY Low 1.0 s

twc Byte Write Cycle Time 2.0 ms
Note: 1. Only used in 12-volt programming mode.

AlNEL
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Flash Programming and Verification Waveforms - High Voltage Mode

P1.0 - P1.7 PROGRAMMING VERIFICATION
. - . N
P2.0 - P23 — ADDRESS j ADDRESS
' — tavav
PORT 0  DATAIN )  DATA OUT_p————
M tovaL  tarox [¢*
taveL i * tanax
ALE/PROG R\ /
. fowa * [ taren—]
— — A Ve
S R
T le—t
P2.7 il terav “a
(ENABLE)
tansL —
P3.4
(RDY/BSY) BUSY READY

Flash Programming and Verification Waveforms - Low Voltage Mode

P10 - P1.7 . PROGRAMMING VERIFICATION
. - . \
P20 - P23 ¢ ADDRESS -j ADDRESS
— tavav
) e ra—
PORT 0 BRI DATA OUT p——
> NeAALLAN - AW /
> et torox e
tavar [¢ tanax
ALE/PROG N\ N
fsraL “—tGLGH_’
—_— LOGIC 1
EANVp Ly | _____1o@lcol ..
e—t
P27 ErisH teLav — 1 teraz
(ENABLE)
taneL —
P34 _
«(RDY/BSY) BUSY READY
twe
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Absolute Maximum Ratings*

. . o o *NOTICE: Stresses beyond those listed under “Absolute Maxi-
Operating Temperature................'... -55°C to +125°C mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
0, ]

Storage Temperature.........cceeceereene -65°C to +150°C device at these or any other conditions beyond those indi-
Voltage’ on Any Pin cated in the operational sections of this specification is not

N . implied. Exposure to absolute maximum rating conditions
with Respect to Ground ................... 1.0Vto+7.0V 4 for extended periods may affect device reliabilty,
Maximum Operating Voltage .........ceecevevverurenne 66V
DC Output Current .. 15.0 MA

D.C. Characteristics
Ta =-40°C t0 85°C, Vcc = 5.0 V £ 20% (unless otherwise noted)

Symbol Parameter Condition Min Max Units
ViL Input Low Voltage (Except EA) 0.5 0.2 Vec-0.1 v
ViLt Input Low Voltage (EA) -0.5 0.2 Vce-0.3 v
ViH ' Input High Voltage (Except XTAL1, RST) 0.2 Vece+0.9 Vce+0.5 \'4
ViH1 Input High Voltage (XTAL1, RST) 0.7 Vee Veet+0.5 A
' Output Low Voltage! 3
Vou (Ports 1,2,3) loL=1.6 mA 0.45 A
Output Low Voltagem 2 -
Vot (Port 0, ALE, PSEN) loL=3.2mA 0.45 \
= - & Y 4.
V. Output High Voltage lorike 60 i Moo & 53/ 10% g v
o (Ports 1,2,3, ALE, PSEN) lon = 25 pA 9.75 Veg v
loH=-10 pA 0.9 Vee \'/
=-800 pA, = % !
y Output High Voltage :OH 800 pA, Vec =5V + 10% 24 \
OH1 (Port 0 in External Bus Mode) 10H=-300 pA 0.75 Ve v
lox =-80 pA 0.9 Vee Vv
Logical 0 Input Current o .
I (Ports 1,2,3) VinN=045V 50 pA
Logical 1 to 0 Transition =
n Current (Ports 1,2,3) Vin=2V -650 KA
Input Leakage Current
Iu ('l‘,%‘:t 0'3%)99 urren 0.45 < Vin < Voe +10 HA
RRST Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, Ta = 25°C 10 pF
. . Active Mode, 12 MHz - 20 mA
Power Supply Current >
o6 i Idle Mode, 12 MHz 5 mA
Power Down Mode'® VC? =6V 100 BA
Veg=3V 40 pA
Notes: 1. Under steady state (non-transient) conditions, loL Maximum total IOL for all output pins:71 mA
must be externally limited as follows: If IOL exceeds the test condition, VOL may exceed the
Maximum lov per port pin:10 mA related specification. Pins are not guaranteed to sink
Maximum loL per 8-bit port: current greater than the listed test conditions.
Port 0:26 mA 2. Minimum VCC for Power Down is 2 V.

Ports 1,2, 3:16 mA

S AImEI, 9
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A.C. Characteristics

(Under Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all
other outputs = 80 pF)

External Program and Data Memory Characteristics

12 MHz Oscillator 16 to 24 MHz Oscillator
Symbol Parameter _ " Min. Max Min Max Units
1ftcreL | Oscillator Frequency 0 24 MHz
fLHLL ALE Pulse Width © 127 2tcLcL-40 ns
tavLL Address Valid to ALE Low 28 tCLCL-13 ns
tLLAax Address Hold After ALE Low 48 1 tcLoL-20 ns
fLLv ALE Low to Valid Instruction In 233 4tCLCL-65 ns
tiPL | ALE Low to PSEN Low 43 toLoL-13 ns
| tPLPH PSEN Pulse Width 205 3tcLoL-20 ns
tPLIV PSEN Low to Valid Instruction In 145 3tcLcL-45 ns
tPxix Input Instruction Hold After PSEN 0 0 ns
texiz Input Instruction Float After PSEN 59 tcLeL-10 ns
texav | PSEN to Address Valid © 75 toLcL-8 ns
taviv Address to Valid Instruction In 312 5tcLeL-55 ns
trLaz | PSEN Low to Addréss Float 10 10 ns
tRLRH - _FTIS Pulse Width 400 6tcrct-100 ns
twiwH | WR Pulse Width 400 6tcLcL-100 ns
tRuov | RD Low to Valid Data In 252 . 5tcLo-90 ns
trHDXx | Data Hold After RD 0 - 0 ns
taHpz | Data Float After RD 97 _ 2tcLoL-28 ns
tLLov ALE Low to Valid Data In 517 8tCLCL-150 ns
tavov Address to Valid Data In 585 9tCLCL-165 ns
tuwe | ALE Low to RD or WR Low 200 300 3tcLcl-50  StoLcL+50 ns
tavwe | Address to RD or WR Low 203 AtcLoL-75 ns
tavwx Data Valid to WR Transition 23 tcLeL-20 ns
tavwH Data Valid to WR High 433 7tcLct-120 ns
twHaox | Data Hold After WR 33 : tcLoL-20 ns
taaz | RD Low to Address Float 0 0 ns
twiLe | RD or WR High to ALE High 43 123 toLeL-20 toLoL+25 ns
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External Data Memory Cycle

ALE J ]
— — twhin

PSEN V4

WR —t ax NN
le— tavL —> tavwx [ —» [ twHax
— tavwr —

PORT 0 _ >KA0 - A7 FROM. RI OR DPL DATA OUT X XA0 - A7 FROM PCL>—<INSTR IN

tAVWL

PORT 2 ) P2.0 - P27 OR A8 - A15 FROM DPH X A8 - A15 FROM PCH

External Clock Drive Waveforms

: torex .
———> ‘.._
Ve, - 05V CLCH CHCL
0.2 Vcc & 0.1V AN Y A
0.45V L
e tolex —*
N ; teeL >
*
External Clock Drive
| Symbol _ Parameter Min P * Max Units
“2 1ftcLol | Oscillator Frequency 0 24 MHz
tcLeL Clock Period 41.6 ns
tcHeX High Time 15 ns
tcLex Low Time 15 ns
tCLCH Rise Time 20 ns
tcHoL Fall Time 20 ns
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Serial Port Timing: Shift Register Mode Test Conditions
{Vcc = 5.0 V £ 20%,; Load Capacitance = 80 pF)

12 MHz Osc Variable Oscillator
Symbol Parameter Min Max Min Max Units
tXLXL Serial Port Clock Cycle Time - - 1.0 12tcLoL us
tQuxH Output Data Setup to Clock Rising Edge. | 700 10tcLoL-133 ns
txHQX Output Data Hold After Clock Rising Edge 50 2tcLcL-33 ns
tXHDX Input Data Hold After Clock Rising Edge 0 0 ns
txHDV Clock Rising Edge to Input Data Valid 700 10tCLCL-133 | ns
Shift Register Mode Timing Waveforms
INSTRUCTION 0 1 2 3 4 5 6 7 8
we _inain it ntin' nt ntn'r
N » tyixe
CLOCK t RN AN B Y[\ [ L [
QVXH
I —! f— txsiox ; -
mEI&S_BBE RS 2 X 3 X4 X 5 X 8 X 7/
——p t .9,
OUTPUT DATA tov (< [ toox sermi
_ CLEARRI , '
v
INPUT DATA

AC Testing Input/Output Waveforms®  Float Waveforms®

Voo~ 05V

0.2 Vgg + 0.8V

TEST POINTS
0.2 Vgg - 0.1V

Timing Reference

LOAD v Points
0.45V Vioap™ % Vg + 0V

Note: 1. AC Inputs during testing are driven at Vec-05Viora Note: 1. For timing purposes, a port pin is no longer floating

logic 1 and 0.45 V for a logic 0. Timing measure- when a 100 mV change from load voltage occurs.
ments are made at Vi min. fora logic 1 and ViL A port pin begins to float when a 100 mV change
max. for a logic 0. from the loaded Vor/Vou level occurs.

ATMEL | 1



Ordering Information

ATmET

Speed Power . )
(MHz) Supply Ordering Code Package Operation Range
12 5V +20% AT89C51-12AC 44A Commercial
AT89C51-12JC 44J (0°C to 70°C)
AT89C51-12PC 40P6
AT89C51-12QC 44Q
AT89C51-12Al 44A Industrial
AT89C51-12J] 44J (-40°C to 85°C)
AT89C51-12P! 40P6
AT89C51-12Q1 44Q
AT89C51-12AA 44A Automotive
AT89C51-12JA 44J (-40°C to 125°C)
AT89C51-12PA 40P6
AT89C51-12QA 44Q
5V +10% AT89C51-12DM 40D6 Military
AT89C51-12LM 44L (-55°C to 125°C)
AT89C51-12DM/883 40D6 Military/883C
AT89C51-12LM/883 44L Class B, Fully Compliant
(-55°C to 125°C)
16 5V +20% AT89C51-16AC 44A Commercial
AT89C51-16JC 44J (0°C to 70°C)
AT89C51-16PC 40P6
AT89C51-16QC 44Q
AT89C51-16Al 44A Industrial
AT89C51-16J! 44) (-40°C to 85°C)
AT89C51-16PI 40P6
AT89C51-16Q} 44Q
AT89C51-16AA 44A - Automotive
AT89C51-16JA 44J (-40°C to 125°C)
AT89C51-16PA 40P6
AT89C51-16QA 44Q
20 5V £20% AT89C51-20AC 44A Commercial
AT89C51-20JC 44J (0°C to 70°C)
AT89C51-20PC 40P6
AT89C51-20QC 44Q
AT89C51-20Al 44A Industrial
AT89C51-20J1 44J (-40°C to 85°C)
AT89C51-20P! 40P6
AT89C51-20Ql 44Q
14 AT89C51 messsssssss————————
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Ordering Information

Speed Power ) )
(MHz2) Supply Ortering Code Package Operation Range
) 24 5V +20% AT89C51-24AC 44A Commercial
) AT89C51-24JC 444 (0°C to 70°C)
AT89C51-24PC : 44P6
AT89C51-24QC . 44Q
AT89C51-24Al ] 4aA Industrial
AT89C51-24Jl A 44y (-40°C to 85°C)
AT89C51-24PI ) 44P6
. AT89C51-24Ql 44Q
~ Package Type
44A 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
40D6 40 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
444 44 Lead, Plastic J-Leaded Chip Carrier (PLCC) '
441 44 Pad, Nonr-Windowed, Ceramic Leadless Chip Carrier (LCC)
40P6 40"Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)
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mode equ 30h
temp equ3th
setp equ 32h
fan equ 33h
time0 equ 34h
time1 equ 35h
stime equ 36h
newkey equ 37h
count equ 38h
xcount equ 3Sh
ch0 equ 20h
ch1 edu 21h
ch2 equ 22h
ch3 equ23h
ch4 equ24h
power equ 17h
auto equ 16h
tempb equ 15h
low equ 14h
comp equ tfh
timeb1 equ 25h
bset equ 1dh
med equ 1ch
ovb equ27h
high equ 26h
timeb0 equ 1eh
sleep equ 24h

counth0 equ 3ah
counth1 equ 3bh
counth2 equ 3ch
counth3 equ 3dh
countt0 equ 3eh
countt1 equ 3fh
countt2 equ 40h
countt3 equ 41h
countm0 equ 42h
countm1 equ 43h
countm?2 equ 44h
figh3 equ 2bh
figt3 equ 2fh



figm2 equ 32h
nowcounm equ 33h
nowcounh equ 34h
nowcount equ 35h
timef0 equ 36h
timef1 equ 37h
upbit equ 38h
counttwo equ 39h
shit equ 3ah
timeb0Ox equ 3eh
sleepx equ 3fh

flg  equ3bh
err_bitl equ 3ch
err_bith equ 3dh
delreg equ 45h
delreg2 equ 46h
tempx equ 47h
tempy equ 48h
tempxx equ 48h
tempyy equ 4ah

;here is the program origin
org 0000h
sjmp begins
org 0003h
limp caltemp
org 001bh
limp trigg

begins: mov delreg,#00h

acall delay

sinitial condition and values

begins1:
mov mode,#00h
mov temp,#1bh ;27 ¢
mov setp,#17h ;23 ¢
mov fan,#03h



mov time0,#00h
mov stime,#0Ch
mov time1,#00h
mov ch0,#00h

mov ch1,#00h

mov ch2,#0dh
mov ¢h3,#0ch

mov ch4 #0bh

mov counth0,#0c8h
mov counth1,#0c8h
mov counth2,#0fh
mov countt0,#0c8h
mov countt1,#0c8h
mov countmO,#0c8h
mov countm1,#32h
mov counth3,#05h
mov countt2 #0fh
mov countm2,#0fh
mov xcount,#0ah
clr figh3

clr figt3

setb figm2 l

setb nowcounm
clr nowcounh

clr nowcount

cir timef0
clr-timef1

clr upbit

setb counttwo

clr fig

clr err_bitt

clr err_bith

clr sleepx

clr timebOx ins
clr timeb0x

clr sbit

setb p1.0

setb p1.1
setbp1.4 ;comp
setb p1.5 ;high
setb p1.6 ;med



setb p1.7  low
mov tcon,#01h
mov tmod,#11h
mov ie,#89%h
mov ip,#08h
mov 1i0,#00h
mov th0,#00h
mov tH1,#18h
mov th1,#0fch

mov sp,#07h

; start to send pluses
setb p1.3

setb tcon.6

;system loop

scan:

jb  power,regular

sjmp scani
regular:

acall process
scan1: mov 7, #07h
loop1: dec 7

cjne r7 #04h,jp

acall remote ;scan input from remote
jiz ip1

mov r6,a

acall disp

acall remote

xrl a,r6

jnz loop1

mov a,ré

cjne r6,#05h,rem_cov
1p3: acall remote

jnz 1p3

sjmp c6_key



rem_cov: acall convt

jo  flg,loop1

acall delay

mov newkey,a

Ip2: acall remote

Ip1:

jp:

jnz Ip2

sjmp inst_ch

ajmp scan

acall keyscan
jz loop1
mov r6,a
acall disp
acall keyscan
xrl a,r6

jnz loop1

cine r7,#06h,c6_key
acall convt

ib  fig,loop1

mov newkey,a

sjmp inst_ch

c6_key: mov newkey,#04h

inst_ch: jb power,inst

inst:

mov a,newkey
cjne a,#04h,scan

acall instruct

loop2:

mov a,time0
acall disp
acall keyscan
jnz loop2

ajmp loop1



;subroutine

keyscan:

;scan keyboard
mov a,r7
orl a,#0f0h
mov p2,a
mov c¢,p2.4
mov acc.0,c
mov ¢,p2.5
mov acc.1,c
mov c,p2.6
mov acc.2,c
mov ¢,p2.7
mov acc.3,c
cpl a
anl a,#0fh

ret

remote:

;scan remote from port O
clr a
mov p0,#0fh
mov ¢,p0.0
mov acc.0,c
mov ¢,p0.1
mov acc.1,c
mov ¢,p0.2
mov acc.2,c
mov ¢,p0.3
mov acc.3,c
anl a#0fh

ret

disp:

;scan display

jnb bset,m_find
jb err_bitl,no_fnd
jb err_bith,no_fnd

m_find: acall fnddata



acall brink
sjmp dis_p
no_fnd: mov ch0,#0ffh
mov ch1,#0eeh
acall brink
dis_p: mov r0,#ch0 ;pointto chx
mov r1,#05h ;number of column
mov r2,#00h ;value of column scaning
Ipdp: mov a,@r0
acall show
Jnc 10
inc r2
djnz r1,lpdp

ret

show:
cpl a
mov p2,a
mov delreg,#04h
acall delay

ret

delay:
mov delreg2,#00h
wis: djnz delreg2wts
djnz delreg,delay

ret

fnddata:

find data for show in seven segment

jnb tempb,disps
mov a,temp
sjmp conv

disps: jnb bset,dispt0
mov a,setp
sjmp conv

dispt0: jnb timebOx,dispt1
mov a,stime
sjmp conv

dispt1: jnb timeb0x,sl



mov a.time1
conv: mov r4,a ;store value for disp to seven segment
mov dptr.#lowbyte
movce a,@a+dptr
mov ch0,a
mov a,r4
mov dptr.#higbyte
move g.@a+dptr
mov ch1,a

ret

sl: jnb sleepx,emp
mov chQ,#5fh
mov ch1,#0eeh

emp: ret

convt:
:give value to key pressed
clr flg
cr a
cjne r6,#01h,0one
ret
one: inc a
cjne r6,#02h,two
ret
two: inc a
cine r6,#04h,three
ret
three:inc a
cjne r6,#08h,bad
ret
bad: setb fig

ret

brink:
jnb timef1 tibrink
cpl timeb1

tibrink: jnb  timef0,slbrink
cpl timeb0

sibrink: jnb  upbit,nobrink
cp! sleep

nobrink: ret



sinstruct:scan keyboard to recicve instruction from user
instruct:
'power'key
mov a,newkey
cine a#04h,modkey
jnb  power,onn
clr  power
limp begins
onn: setb power
setb auto
setb high
setb tempb
acall disp

ret

modkey:
mov  a,newkey
cjne a,#01h,upkey
mov a,mode
cine a,#04h,adds
mov  mode,#00h
sjmp tempm
adds: inc mode
tempm: mov a,mode
cine a,#00h,setmod
clr  sleep
clr  sleepx
setb tempb
ret
setmod: mov a,mode

cine a,#1htimer_0

clr  tempb
setb bset
ret

timer_0: mov a,mode
cine a,#2htimer_1
clr  bset
setb timeb0
setb timebOx
ret

timer_1: mov a,mode



cjne a,#03h,ssleep
clr  timeb0
clr  timebOx
setb timeb1
setb timebOx
ret

ssleep: mov a,mode
cjne a,#04,0utb
clr  timeb1
clr  timebOx
setb sleep
setb sleepx

outb1: ret

upkey:
mov  a,rewkey
cjne a,#02h,go_downkey
jnb  sleepx,increas
setb upbit
setb counttwo

ret

go_downkey:limp downkey

increas:jnb bset,tim0
jnb err_bitl,not_err
cir  err_bitl
ret

not_erriinc  setp
mov a,#ich
subb a,setp
joc ~ 0d7h,err
ret

err;  mov setp,#1ch
mov  chOQ,#0ffh
mov ch1,#0eeh
setb err_bith
ret

tim0: jnb  timebOx,tim1
jnb  timef0,set_f0
clr nowcount ;setting new time

inc time0



inc stime
mov  atime0
cjne a,#19h,n_over
mov time0,#01h
mov  stime,#01h
n_over: ret
set_f0:jb  timef1,downkey
setb timef0
mov time0,#01h
mov stime,#01h
ret
tim1: jnb timeb0x,outbx
jnb  timef1,set_f1
inc time1
mov  a.time1
cjne a,#1%h,n_overs
mov time1,#01h
n_overs: ret
set_fi:jb timef0,outbx
setb timef1
mov time1,#01h
setb pl.4
clr  comp
setb p1.5
clr  high
setb pi.6
clr  med
setb p1.7
clr low
clr auto
clr count
clr  sleep
clr counttt

outbx: ret

downkey:mov a,newkey
cjne a,#03h.fankey
jnb  bset,ti0

jnb err_bith,not_er

clr err_bith

ret



not_er: dec setp
mov a,setp
subb a,#15h
jbc  0d7h.er
ret

er. mov setp,#15h
mov  ch0,#0ffh
mov ch1,#0eeh
setb err_bitl
ret

tio: jnb timebOx,ti1
mov  atime0
cjne a,#00h,do
ret

do: dec time0

dec stime
clr nowcount ;seting new time
ret

ti1: jnb timebOx,slep
mov a,timel
cjne a,#00h,does
ret

does: dec timel
ret

slep: jnb sleepx,outb
cir  upbit
setb sleep
seth sleepx

ret

fankey:
mov 3a,newkey
cjne a,#00h,outb
mov a.fan
cjne 2,#03h,ad
mov fan,#00h
sjimp lo

ad: inc fan

lo: mov a)fan
cjne a,#00h,me

clr  auto



setb low
ret
me: mov afan

cine a,#01h,hi

clr low
setb med
ret

hi: mov aJfan
cjne a,#02h,aut
cir med
setb ‘high
ret

aut. mov afan
cjine a,#03h,outb
mov a,setp
add a,#02h
clr psw.7
subb a,temp
jbc  psw.7,nclr_hi
clr high

nclr_hi: setb auto

outb: ret

process:

;all functions in the system

acall conv_tmp
acall safty

jb  timef1,go_time_on

acall compr
acall fans
acall disp

acall sleepmod

acall disp

acall autotime
go_time_on:acall time_on

ret



;safty:check if power apply to the compressor is normal level

safty:
acall recieve
jz pass
mov  delreg,#01h .
acall delay

acall recieve

jz
setb
clr
setb
mov
mov
mov
clr
setb

ret

pass: cir

ret

recieve:

pass
pt.4
comp
ovb
countm0,#0c8h ;count s minuts
countm1,#032h
countm?2,#0fh
figm2

nowcounm

ovb

recieve status bits

mov
mov
mov
mov
orl
cpl

ret

:compr:make decision to operate with compressor,open or close

compr:
jb
clr

mov

c,p1.0'
acc.0,c
c,pl.
acc.1,c
a,#11111100b

a

ovb,oute
psw.7

a,setp

subb atemp

jbc
setb
clr
jb

mov

psw.7,oncomp ;temp > setp
pl.4

comp

nowcounm,not_sets

countm0,#0c8h ;count for 3 minuts



mov  countm1,#032h
mov  countm2,#0fh
clr  figm2
setb nowcounm
not_sets: ret

oncomp: jnb  flgm2,oute
clr  figm2
clr  nowcounm
cr pl14
setb comp

oute: ret

;fan:make decision on select speed of fan
fans:
mov aJfan
cjne a,#03hJows
au_to:clr  psw.7
mov a,setp
add a#02h
subb atemp
joc  psw.7,auhi  temp > setp+2
mov a/tlemp
subb a,setp
joc  psw.7,aulo  jtemp <setp
mov  a,setp
inc a
subb a,temp
jz aume
ret
lows: mov a,fan
cjne  a,#00h,meds

aulo: setb p1.6

clr  med
setb pt1.5
clr  high
clr p1.7
setb low
ret

meds: mov afan
cjne a,#01h,higs

aume: setb pi.7



clr  low

setb pi.5
clr  high
clr p1.6
" setb med
ret
higs:
mov aJfan

cijne a,#02h,outf
auhi: setb p1.6

clr  med

setb p1.7

clr  low

cir p15

setb high

outf: ret

;sleepmod:if this mode is choosen ,set point will be increase for 1 degree

;every 1 hour and will not increas exeed 2 degrees

sleepmod:
jnb  upbit,outc
jo  nowcounh,cros
mov  counth0,#0c8h ;set values for 1 hour counting
mov  counth1,#0c8h
mov  counth2,#0fh
mov  counth3,#05h
¢lr  figh3
setb nowcounh
cros: jnb  flgh3,outc
clr  nowcounh
clr  figh3
inc setp
cp!  counttwo
jnb  counttwo,outc ;if counttwo=1 means 2 rounds,out sleepmod
clr  upbit

outc: ret



:autotime:stop or start work automatically by setting time in hours

autotime:
jnb  timef0,outd
" jb  nowcount,across

mov  atime0

jz n_counts

mov  countt0,#0c8h ;set values

mov  counttt,#0c8h

mov  countt2,#0fh

mov  b,#05h

mov  a/time0

mul  ab

mov  countt3,a

clr  figt3

setb nowcount
across: jnb  sbit,acrosst ;check to dec stime every 1 hr

dec stime

clr  sbit

mov  xcount,#0ah
acrosst:jnb  flgt3,outd

clr  nowcount

cir  figt3

clr  timefQ

limp begins1
n_counts:

clr  nowcount

clr  figt3
cir  timef0
setb timeb0

setb timeb0x

outd: ret

time_on:
;count time to start work automatically
jnb  timef1.timing
mov  atimel
jz  go_out
jo  nowcount.cross

mov  b,#05h



mul ab

mov countt3,a

mov  countt0,#0c8h
mov  countt1,#0c8h

" mov  countt2,#0fh

clr  figt3

setb nowcount

cross: jnb  figt3,go_out

clr  nowcount

cr figt3
clr  timef1
ret

go_out: clr  nowcount

cr flgt3
clr  timef1
setb timeb1

setb timebOx

ret

timing:

;count time has been set in the program

;count 1 hour
push acc
jnb nowcounh,settime
dec_0: dec counthQ
mov a,counth0
jz dec_1
sjmp settime
dec_1: dec counthl
mov a.counthﬂ1
jz dec_2
mov counth0,#0c8h
sjmp settime
dec_2: dec counth2
mov a,counth2
jz dec_3
mov counth0,#0c8h
mov counth1,#0c8h
sjmp settime

dec_3: dec counthd



mov a,counth3

iz h_ok

mov counth0,#0c8h
~ mov counth1,#0c8h

mov counth2,#0fh

sjmp settime

h_ok: setb figh3

;count in autotime mode
settime:
jnb nowcount,threemin
dec_0t: dec counttD
mov a,countt0
jz dec_1t
sjmp threemin
dec_1t: dec countt1
mov a,countti
jz dec_2t
mov countt0,#0c8h
sjmp threemin
dec_2t: dec countt2
mov a,countt2
jz dec_3t
mov countt0,#0c8h
mov countt1,#0c8h
sjmp threemin
dec_3t: dec countt3
dec xcount initial xcount =10
mov axcount
cjne a,#00h,yet ;means count finished for 1 hour
setb sbit
yet: mov a,countt3
jz t_ok
mov countt0,#0c8h
mov countt1,#0c8h
mov countt2,#0fh
sjmp threemin

t_ok: setb figt3



;count 3 minuts
threemin:
jnb nowcounm,brnk
dec_Om: dec countm0Q .
' mov a,countm0
jz dec_1m
sjmp brnk
dec_1im: dec countm1
mov a,countm1
jz dec_2m
mov countm0,#0c8h
sjmp brnk
dec_2m: dec countm2
mov a,countm2
jz m_ok
mov countm0,#0c8h
mov countm1,#032h
sjmp brnk
m_ok: setb flgm2

brnk: pop acc

ret
;interupt service routine for external interupt 0

caltemp:
push 0Ch
push 01h

clr tcon.4

mov ro M0

mov tempxx,r0 ;save value
mov r1,thO

mov tempyy,ri

mov ti0,#00h

mov th0,#00h

pop 01h
pop 00h

reti



;interupt service routine of timer1

trigg:

) clr tcon.6
setb tcon.4
clr p1.3
acall timing
acall genpulse

reti

genpulse:

;generate new pulse
mov th1,#0fbh
mov tl1,#50h
setb p1.3
setb tcon.6

ret

conv_tmp:

:change from pulse width to temperature value

clr psw.7
mov dptr,#limit
mov 2,#00h
mov count,#00p
loop_ff; mov a,r2
movc a,@a+dptr
mov r0,tempxx
mov tempx,r0
xch a,tempx
subb a,tempx
nextbytiinc r2
mov a,r2
move a,@a+dptr
mov ri,tempyy
mov tempy,ri
xch a,tempy
subb a,tempy
jo psw.7find
inc r2

inc count



cjne r2,#28h loop_ff

mov count,#12h

ﬁr_ld: mov a,count
subb a,#01h
jz hyst
mov a,count
subb a,#03h
jz hyst
mov a,count
- subb a,#05h
jz hyst
mov a,count
subb a,#07h
jz hyst
mov a,count
subb a;#08h
jz hyst
mov a,coun{
subb a,#0bh
jz hyst
mov a,count
subb a,#0dh
jz hyst
mov a,count
subl a,#0fh
jz hyst
mov a,count
subb a,#11h
jz hyst

mov a,count
add a#02h
move a,@a+pc
sjmp get

db 1eh 30
db 1bh;

db 1dh

db 1bh;

db 1ch

db 1bh;



db 1bh

db 1bh;

db 1ah

db 1bh;

db 19h

db 1bh;

db 18h

db 1bh;

db 17h

db 1bh;

db 16h

db 1bh;

db 15h 21
get: add a,#03h

mov temp,a
-hyst:

ret

;table used in program

seven segment patterns
lowbyte:db Oeh
db 1eh
db 2eh
"db 3eh
db 4eh
db 5eh
db 6eh
db 7eh
db 8eh
db 9eh
db Oeh
db 1eh
db 2eh
db 3eh
db 4éh
db Seh 5
db 6eh
db 7eh
db 8eh
db 9eh



db Oeh
db 1eh
db 2eh
db 3eh
db 4eh
db 5eh
db 6eh
db 7eh
db 8eh
db 9eh
db Oeh

higbyte:db 0fh
db Ofh
db Ofh
db ofh
db Ofh
db 0fh
db Ofh
db 0fh
db Ofh
db Ofh
db 1fh
db 1fh
db 1fh
db 1fh
db 1fh
db 1fh
db 1fh
db 1fh
db 1fh
db 1fh
db 2fh
db 2th
db 2fh
db 2fh
db 2fh
db 2fh
db 2fh
db 2fh
db 2th



db 2fh
db 3th

‘table for finding temperature
imit;

db 27h
db 02h
db 3bh
db 02h
db 5dh
db 02h-
db 71h
db 02h
db 92h
db 02h
db Obbh
db 02h
db 0c%h
db 02h
db 0ddh
db 02h
db Ofth
db 02h
db 13h

. db 03h
db 35h
db 03h
db 4%h
db 03h
db 6bh
db 03h
db 7fh
db 03h
db Oath
db 03h
db 0bSh
db 03h
db 0d7h
db 03h
db Oech
db 03h



db Odh
db 04h
db 21h
) db 04h

flimit: nop

end
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