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An infrared seeking robot has been designed and built to study an automatic controlling
system by using a microtroller. Main parts of the robot are 1) two wheels mobile type robot, 2)
infrared sensor modules, 3) a PWM DC motor amplifier and 4) a 8025AH BASIC single board
microcomputer. The robot seeks an IR pulse generated by IR transmitter by a two channel IR
receiver module. A 4 kB program written in BASIC language was used to control the IR sensing
and speeding the DC motors. Testing the operation of the program has shown that the robot can
detect obstracles and move to the infrared transmitter by itself. Applications of the robot can be

used not only in a factory but also in hazardous chemical or high radiation area by chaning , say

Infrared Seeking Robot

Mr. Pitiporn  Thanomngam
Miss Tanyaporn Surakait
Asst. Prof. Wichit Sirichote
Assoc. Prof. Surapol Rakvijai
Applied Physics

1996

Abstract

the sensing methode , control program , etc.
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1 HOWAN  Webster's dictionary: “ A robot isan automatic device that
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f151971 2 8255 MODE 0 CONEIGULATION

Port A Port C YU Port B Port C &N Control code
(PAO-PA7) (PC4-PCT) (PBO-PB7) (PCO-PC3) (hex)
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DS1225Y

DALLAS

DS1225Y
64K Nonvolatile SRAM

FEATURES

® 10 years minimum data retention in the absence of
external power

e Data is automatically protected during power loss

e Directly replaces 8K x 8 volatile static RAM or EE-
PROM

® Unlimited write cycles

e | ow-power CMOS

e JEDEC standard 28—pin DIP package

* Read and write access times as fast as 150 ns
® Full +10% operating range

® Optional industrial temperature range of -40°C fo
+85°C, designated IND

DESCRIPTION

The DS1225Y 64K Nonvolatile SRAM is a 65,536-bit,
fully static, nonvolatile RAM organized as 8192 words
by 8 bits. Each NV SRAM has a self-contained lithium
energy source and control circuitry which constantiy
monitors V¢ for an out-of-tolerance condition. When
such a condition occurs, the lithium energy source is
automatically switched on and write protection isuncon-
ditionally enabled to prevent data corruption. The NV
SRAM can be used in place of existing BK x 8 SRAMs

PIN ASSIGNMENT

»
27 [

26 B NC

35

25 Bl A8
24 Bl A8
2 [ A
2 [§| o
21 @} a10
20 B cE
19 B pa7
15 | Dae
17 [l pos
16 ]| Do«
15 | pas

28-PiN ENCAPSULATED PACKAGE
720 MIL EXTENDED

PIN DESCRIPTION

Ag -Aq2 - Address Inputs
DQp-DQ7 — Data InfData Out
-~ Chip Enable
WE - Write Enable
[9)3 - Output Enable
Vce - Power (+5V)
GND - Ground
NC ~ No Connect

directly conforming to the popular bytewide 28-pin DIP
standard. The DS1225Y aiso matches the pinout of the
2764 EPROM or the 2864 EEPROM, allowing direct
substitution while enhancing performance. There is no
limit on the number of write cycles that can be executed
and no additional support circuitry is required for micro-
processor interfacing.

110395 118
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DS1225Y

READ MODE
The DS1225Y executes a read cycle whenever WE

(Write Enable) is inactive (high) and CE (Chip Enable)
and OFE (Output Enable) are active (low). The unique
address specified by the 13 address inputs (Ag-A42) de-
fines which ofthe 8192 bytes of data is to be accessed.
Valid data will be available to the eight date output driv-
ers within tacc (Access Time) after the last address in-
put signal is stable, providing that TE and OE access
times are also satisfied. If OF and CE accesstimesare
not satisfied, then data access must be measured from
the later occurring signal (CE or OE) and the limiting pa-
rameter is either tcg for CE ortog for OF ratherthan ad-
dress access.

WRITE MODE
The DS1225Y executes a write cycle wheneverthe WE

and CE signals are active (low) after address inputs are
stable. The latter occurring falling edge of CE or WE will
determine the start ofthe write cycle. The write cycle is
terminated by the earlier rising edge of TE or WE. All
address inputs must be kept valid throughout the write
cycle. WE must return to the high state for a minimum

recovery time (twr) before another cycle can be initi-
ated. The OF control signal should be kept inactive
(high) during write cyclesto avoid bus contention. How-
ever, if the output drivers are enabled (CE and OE ac-
tive) then WE wiil disable the outputs in topy from its
falling edge.

DATA RETENTION MODE

The DS1225Y provides full functional capabillity for Voo
greaterthan 4.5 volts and write protects at 4.25 nominal.
Data is maintained in the absence of V¢ without any
additional support circuitry. The DS1225Y constantly
monitors Voc. Should the supply voltage decay, the NV
SRAM automatically write protects itself, all inputs be-
come “don't care,” and ail outputs become high imped-
ance. As Vc falls below approximately 3.0 volts, a
power switching circuit connects the lithium energy
source to RAM to retain data. During power-up, when
Vg rises above approximately 3.0 volts, the power
switching circuit connects external Voo to RAM and dis-
connects the fithium energy source. Normal RAM oper-
ation can resume after Vo exceeds 4.5 volts.

110385 28
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground 0.3Vito +7.0V

Operating Temperature 0°C to 70°C; -40°C to +85°C for IND parts
Storage Temperature -40°C to +70°C; -40°C to +85°C for IND parts
Soldering Temperature 260°C for 10 seconds

* Thisisa stress rating only and functional operation ofthe device atthese orany other conditions above those
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximum rating
conditions for extended periods of time may aflect retiability.

RECOMMENDED DC OPERATING CONDITIONS {0°C to 70°C)
PARAMETER SYM MIN TYP MAX UNITS NOTES
Power Supply Voltage Vee 45 50 85 Vv
input Logic 1 Vi 22 Veo Vv
Input Logic O Vi 00 +0.8 v

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Voe = 5V £ 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage Current Iy -1.0 +1.0 uA
1/0 Leakage Current lio -1.0 +1.0 pA
CE2> V< Vee
Output Current & 2.4V lox -10 mA
Output Current @ 0.4V ot 20 mA
Standby Current CE = 2.2V lcest 5 10 mA
Standby Current CE = Voc-0.5V lccs 3 5 mA
Operating Current {cy=200ns lecos 75 mA
(Commercial)

Operating Current tcyc=200ns leco 85 mA

(Industrial)

Write Protection Voltage Vip 425 A 10
110385 38
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AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C: Voe=5.0V + 10%)

DS1225Y-150 | DS1226Y-170 | DS1225Y-200
PARAMETER SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX ! UNITS | NOTES
Read Cycle Time tre 150 170 200 ns
Access Time tacc 150 170 200 ns
BE to Output Valid tor 70 80 100 ns
CE to Output Valid tco 150 170 200 ns
OEorCEto tcoe 5 5 5 ns 5
Output Active
Output High Z from De- top 35 35 35 ns S
selection
Output Hold from Ad- ton 5 5 5 ns
dress Change
Wiite Cycle Time twe 150 170 200 ns
Wite Puise Width twe 100 120 180 ns 3
Address Setup Time taw 0 0 0 ns
Write Recovery Time twr1 0 (o] o ns 11
twre 10 10 10 ns 12
Output High Z from WE topw 35 35 35 ns 5
Output Active from WE toew 5 ) ) ns S
Data Setup Time tos 60 70 80 ns 4
Data Hold Time ton4 0 0 0 ns 1
oo 10 10 10 ns 12
CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance Cin 10 pF
Input/Output Capacitance Cio 10 pF

110395 48
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READ CYCLE

SEENOTE 1

WRITE CYCLE 1

SEENOTE 2, 3.4,6, 7AND B

WRITE CYCLE 2

SEENOTE 2 3,4,6,7AND 8
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POWER-DOWN/POWER-UP CONDITION

Ve
VIp m—— e e e e e e e

3V — i
tp — f-—— e l— tg
Q\ \\
tpp e— —» tREcI._
= N N N
___/]/\ 3 ) AL___
—\ <
LEAKAGE CURRENT le- DATA RETENTION TIME -
I, SURPLIED FROM i to
LITHIUM CELL
POWER-DOWN/POWER-UP TIMING
PARAMETER SYM MIN MAX UNITS | NOTES
CE at V) before Power-Down tpp 0 us 10
Vee Slew from Vrp to OV (CE at Vi) te 100 us
Ve Slew from OV to Vyp (CE at Vi) tr ) us
CE at V| after Power-Up tReC 2 ms
(ta = 25°C)
PARAMETER SYM MIN MAX UNITS NOTES
Expected Data Retention Time tor 10 years o

WARNING:

Under no circumstance are negative undershoots, of any amplitude, allowed when device is in battery backup mode.

NOTES:
1. WE is high for a read cycle.

2. OE = Vyor V. IfOE = V) during a write cycle, the output buffers remain in a high impedance state.
3. twe is specified as the logical AND of CE and WE. tp is measured from the latter of CE or WE going low to

the earlier of CE or WE going high.

4. tng is measured from the earlier of CE or WE going high.

5. These parameters are sampled with a S pF load and are not 100% tested.

6. If the CE low transition occurs simultaneously with or later than the WE low transition in Write Cycle 1, the
output buffers remain in a high impedance state during this period.

7. If the TE high transition occurs prior to or simuitaneously with the WE high transition, the output buffers re-
main in a high impedance state during this period.

110395 6/8
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8. If WE is low or the WE low transition occurs prior to or simuttaneously with the TE low transition, the output
buffers remain in a high impedance state during this period.

©. Each DS1225Y is marked with a 4-digit date code AABB. AA designates the year of manufacture. BB deeig-
nates the week of manufacture. The expected tor is defined as starting at the date of manufacture.

10.in a power down condition the voltage on any pin may not exceed the voltage on Ve,
11.4wR1, tpp1 are measured from WE going high.

12. b, tpHo are measured from CE going high.

13.DS1225Y modules are recongnized by Underwriters Laboratory (U.L.®) under file ES9151 (R).

DC TEST CONDITIONS AC TEST CONDITIONS
Outputs open. Output Load: 100pF + 1TTL Gate
All voltages are referenced to ground. Input Pulse Levels: 0-3.0V

Timing Measurement Reference Levels
Input:1 .5V Output: 1.5V
input Pulse Rise and Fall Times: Sns

ORDERING INFORMATION

D$125Tm- it

L A
Operating Temperature Range

Bianikc 0° to 70°

IND: —40° to +485°C

Accens Speed
150: 150ns
170: 170ns
.200: 200ns

—— Blani 28-pin 600 mi DIP

Vg Tolerance
LY 10%

110385 7/8
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DS1225Y NONVOLATILE SRAM, 28-PIN 720 MIL EXTENDED MODULE

PKG 28-PIN

DM MIN MAX
A IN. 1.520 1.540
MM 38.61 38.12
B IN 0.685 0.720
MM 17.65 18.20
C IN 0.385 0.415
MM 10.03 10.54
D IN 0.100 0.130
MM 254 3.30
E IN. 0.017 0.030
MM 043 076
F N 0.120 0.160
MM 3.05 4.06
G IN. 0.090 0.110
MM 228 2.79
H IN 0.580 0.630
MM 14.89 16.00
JOIN. 0.008 0.012
MM 020 0.30
K IN 0.015 0.021
MM 0.38 0.53

110395 &/8
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patures

Compatible with MCS-51™ Products

2 Kbytes of Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles

2.7 V to 8 V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-Level Program Memory Lock

128 x 8-Bit Internal RAM

15 Programmabile /O Lines

Two 16-Bit Timer/Counters 8_Bit

gix lnterruptuseog:iez: UART Channel =

Direct LED Drive Outputs Microcontroller
Liow Power iihe and Power Down Modes with 2 Kbytes
ascription Flash

g AT89C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
(bytes of Flash programmable and erasable read only memory (PEROM). The
vice is manufactured using Atmel's high density nonvolatile memory technology
1 is compatible with the industry standard MCS-51™ instruction set and pinout.
combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel
B9C2051 is a powerful microcomputer which provides a highly flexible and cost
active solution to many embedded control applications.

3 AT89C2051 provides the following standard features: 2 Kbytes of Flash, 128
es of RAM, 15 I/O lines, two 16-bit timer/counters, a five vector two-level interrupt
hitecture, a full duplex serial port, a precision anaiog comparator, on-chip oscilla-
and clock circuitry. In addition, the AT89C2051 is designed with static logic for
sration down to zero frequency and supports two software selectable power sav-
modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters,
ial port and interrupt system to continue functioning. The Power Down Mode
'es the RAM contents but freezes the oscillator disabling all other chip functions
il the next hardware reset.

n Configuration

PDIP/SOIC
—_
RST . 1 20 [C vee
D) PS.0 C} 2 19 O P1.7
D)P3.1 3 18D P18
XTAL2 (] 4 17 D Pis
XTAL1 (] § 16 [0 P1.4
oypPs.2Je6 16 [ P1.8
ffyprs3r]? 140 P1.2
ro)ypPs.4a e 13 [3 P1.1 (AINY1)
"MyP3as e 12 [0 P1.0 (AIND)
GND ] 10 11 [ ps.7

meeesssssesssssssss - AIHEL 317
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Pin Description
Vee :

Supply voltage.

GND

Ground.

Port 1

Port 1 is an 8-bit bidirectional 1/O port. Port pins P1.2 to
21,7 provide intemal pullups. 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
an-chip precision analog comparator. The Port 1 output
wffers can sink 20 mA and can drive LED displays di-
ectly. When 1s are written to Port 1 pins, they can be
ised as inputs. When pins P1.2 to P1.7 are used as inputs
ind are extemally pulled low, they will source current (lIL)
recause of the internal puliups.

ort 1 also receives code data during Flash programming
ind program verification.

ort 3

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

‘ort 3 also serves the functions of various special features
f the AT89C2051 as listed below:

Port Pin | Alternate Functions
P3.0 RXD (serial input port)
P3.1 TXD (serial output port)
P3.2 INTO (external interrupt 0)
P3.3 INT1 (external interrupt 1)
P3.4 TO (timer 0 external input)
P3.5 T1 (timer 1 external input)

ort 3 also receives some control signals for Flash pro-
ramming and programming verification.

ST

eset input. All YO pins are reset to 1s as soon as RST
oes high. Holding the RST pin high for two machine cy-
es while the oscillator is running resets the device.

ach machine cycle takes 12 oscillator or clock cycles.
TAL1

put to the inverting oscillator amplifier and input to the
ternal clock operating circuit.

TAL2

utput from the inverting oscillator ampilifier.

AlmEL

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 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 internal
clocking circuitry is through a divide-by-two flip-flop, but
minimum and maximum voltage high and low fime specifi-
cations must be observed.

Figure 1. Oscillator Connections

c2
—”__—I— XTAL2
L]
c
) 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

OSCILLATOR XTAL1

SIGNAL

GND

~
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Special Function Registers

\ map of the on-chip memory area called the Special
‘unction Register (SFR) space is shown in the table be-
oW.

Jote that not all of the addresses are occupied, and unoc-
wpied addresses may not be implemented on the chip.
tead accesses to these addresses will in general retum

‘able 1. AT89C2051 SFR Map and Reset Values

random data, and write accesses will have an indetermi-
nate effect.

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 aiways be 0.

YFeH OFFH

IFOH B OF7H
00000000

JESH OEFH
ACC

JECH | 40000000 OE7H

D8H ODFH
PSW

DOH | goboe 0D7H

IC8H OCFH

\COH 0C7H

)B8H P OBFH
XXX00000
P3

BOH | 44441111 0B7H

)ABH IE OAFH
0XX00000

\AOH 0A7H
SCON SBUF

98H | 50000000 | XOOCOKX FH
P1

90H | 11111111 o7H

ssn | TCON TMOD TLo Tt THO TH1 8FH
00000000 | 00000000 | 00000000 | 000GOCCO | 000OOOOO | 00000000

SO ps DPL DPH PCON | gon,

00000111 | 00000000 | 00000000 0XXX0000

20 AT89C2051 meeessssessssssssss—
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!estrictip;ls on Certain Instructions

he AT89C205% and is an economical and cost-effective
nember of Atmel's growing family of microcontrollers. It
sontains 2 Kbytes of flash program memory. It is fully com-
iatible with the MCS-51 architecture, and can be pro-
rammed using the MCS-51 instruction set. However,
here are a few considerations one must keep in mind
vhen utilizing certain instructions to program this device.

\ll the instructions related to jumping or branching should
ie restricted such that the destination address falls within
he physical program memory space of the device, which
5 2K for the AT89C2051. This should be the responsibil-
'y of the software programmer. For example, LUMP 7EOH
vould be a valid instruction for the AT89C2051 (with 2K of
nemory), whereas LJMP 900H would not.

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

‘hese unconditional branching instructions will execute
orrectly as long as the programmer keeps in mind that
he destination branching address must fall within the
hysical boundaries of the program memory size (loca-
lons O0H to 7FFH for the 88C2051). Violating the physi-
al space limits may cause unknown program behavior.

ANE [...], DJNZ [...], JB, JNB, JC, JNC, JBC, JZ, JNZ
Vith these conditional branching instructions the same

ule above applies. Again, violating the memory bounda-
ies may cause ematic execution.

For applications involving interrupts the normat interrupt
service routine address locations of the 80C51 family ar-
chitecture have been preserved.

2. MOVX-related instructions, Data Memory:

The AT88C2051 contains 128 bytes of internal data mem-
ory. Thus, in the AT89C2051 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 ex-
ternal PROGRAM memory execution. Therefore, no
MOVX [...] instructions should be included in the program.

A typical 80C51 assembier 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 cofrespond-

ingly.

. m 3-21
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Program Memory Lock Bits
On the chip are two lock bits which can be left unpro-

grammed (U) 6f can be programmed (P) to obtain the ad-
ditional features listed in the table below:

Lock Bit Protection Modes!"

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 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.

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

It should be noted that when idie is terminated by a hard-
ware reset, the device nomally resumes program execu-
tion, from where it left off, up to two machine cycles before
the intemal reset algorithm takes control. On-chip hard-
ware inhibits access to intemnal 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 ldle is
terminated by reset, the instruction following the one that
invokes Idie should not be one that writes to a port pin or
to external memory.

Power Down Mode

In the power down mode the osciliator 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 Vce
is restored to its normal operating level and must be held
active long enough to allow the osclilator to restart and
stabllize.

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

3-22

Programming The Flash

The AT89C2051 Is shipped with the 2 Kbytes of on-chip
PEROM code mernory array in the erased state (i.e., con-
tents = FFH) and ready to be programmed. The code
memory array is programmed one byte at a time. Ornce the
array is programimed, to re-program any non-blank bylte,
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 000OH on the rising edge of RST and is advanced by
applying 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 Vcc and GND pins
Set RST and XTAL1 to GND
With all other pins floating, wait for greater than 10
milliseconds

2. SetpinRSTto'H
Set pin P3.2 to '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
Programming Modes table.

To Program and Verify the Amay:

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 ar-
ray 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 ap-
propiate 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 internal address
counter. Apply new data to the port P1 pins.

9. Repeat steps 5 through 8, changing data and advanc-
ing the address counter for the entire 2 Kbytes array
or until the end of the object file is reached.

10.Power-off sequence:
set XTAL1 to 'L’
set RSTto L'
Fioat all other I/O pins
Tum Vce power off

AT89C2051 meesssssss s —
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)ata Polling' The AT89C2051 features Data Polling to
wdicate thé end of a write cycle. During a write cycle, an
ttempted read of the last byte written will result in the
omplement of the written data on P1.7. Once the write
ycle has been completed, true data is valid on all outputs,
nd the next cycle may begin. Data Polling may begin any
me after a write cycle has been initiated.

leady/Busy: The Progress of byte programming can
Iso be monitored by the RDY/BSY output signal. Pin
'3.1 is pulied low after P3.2 goes High during program-
1ing to indicate BUSY. P3.1 is pulled High again when
rogramming is done {o indicate READY.

rogram Verify: if lock bits LB1 and LB2 have not been
rogrammed code data can be read back via the data
nes for verification:

. Reset the internal address counter to 000H by bring-
ing RST from 'L’ to 'H'.

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

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

. Read the next code data byte at the port P1 pins.
. Repeat steps 3 and 4 until the entire array is read.

he lock bits cannot be verified directly. Verification of the

rck bits is achieved by observing that their features are
nabled.

Chip Erase: The entire PEROM array (2 Kbytes) 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 foliows.

(000H) = 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 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 Atmel microcontroller series. Please contact your
local programming vendor for the appropriate software re-
vision.

lash Programming Modes
P3.2/

Mode RST PROG P3.3 P3.4 P3.5 P3.7
Wirite Code Data(' 12V s L H H H
Read Code Data(" H H L L H H
Write Lock Bit - 1 12V H H H H

Bit- 2 12v W H H L L
Chip Erase 12V @ H L L L
Read Signature Byte H H L L L L

des: 1. The internal PEROM address counter is reset to 000H
on the rising edge of RST and is advanced by a posi-
tive puise at XTAL1 pin.

AlmEL

2. Chip Erase requires a 10 ms PROG pulse.
3. P3.1 is pulled Low during programming to indicate
RDY/BSY\
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Figure 3. Programming the Flash Memory Figure 4. Verifying the Flash Memory oy
5V
ATB9C2051 - ATBIC2051 ]‘
ROYBSY <«—— P3. Veo Veo
PROG ——» Pa2 P1<——-—g§.r“; Vi ——» P32 P1~>S%!A
—>»f P33 —»| P33
—» P34 SEEFLASH ——» P34
SEE FLASH PROGRAMMING
PROGRAMMING —{ P3.5 MODES TABLE ——»| P35
MODES TABLE » P37 ——pf P37
_M_—»xAL1  RST j&— Vy/Vpp [ —® XTAL1 RST f¢—— Vi
TO INCREMENT GND

Flash Programming and Verification Characteristics
TA=21°C 10 27°C, Vcc = 5.0 + 10%

Symbol Parameter Min Max Units
Vep Programming Enable Voitage 11.5 12,5 \'
Ipp Programming Enable Current 250 HA
toveL Data Setup to PROG Low 1.0 us
tGHDX Data Hold After PROG 1.0 us
tEHSH P3.4 (ENABLE) High to Vep 1.0 ps
tSHGL Vpp Setup to PROG Low 10 us
toHsL Vpp Hold After PROG 10 ps
tGLGH PROG Width 1 110 us
tELQV ENABLE Low to Data Valid 1.0 us
tEHOZ Data Float After ENABLE 0 1.0 us
{GHBL PROG High to BUSY Low 50 ns
twe Byte Write Cycle Time 2.0 ms
tBHIH RDY/BSY\ to increment Clock Delay 1.0 us
L * Increment Clock High 200 ns

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

324 AT89C2051 mussssssessssesssses———
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“lash Programming and Verification Waveforms

PORT 1 : DATA IN  DATAOUT )———
tovar  tanpx
P3.2
(PROG) | y
—ta o
RST Ve
Mpp) T IITTTTTTIioGiC
tE-ISH tEI.QV —
P3.4
(ENABLE) £ e
P3.1
(RDY/BSY) BUSY READY
<) t'“m
XTAL1 o ' tarm ' },—\I
(INCREMENT .
ADDRESS)
\bsolute Maximum Ratings*
) 5 2 *NOTICE: Stresses beyond those listed under “Absolute Maxi-
Opel‘atlng Tempemtu’e ................... '55 C to +125 C mum Raﬁngs" may cause pemnem damge to the device.
A : This Is a stress rating only and functional operation of the
Storage Temperature.............c....... -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
X - implied. Exposure to absolute maximum rating conditions
with Respect to Ground ................... 1.0Vto+70V for extended periods may affect device reliability.
Maximum Operating Voltage .............c..coeueneeen. 66V
DC Output Current............ccocoeeceeervnneneee. 25.0 mA
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D.C. Characteristics
Ta=-40°G10.85°C, Vcc = 2.7 V10 6.0 V (unless otherwise noted)
Symbol Parameter Condition Min Max Units
ViL Input Low Voltage -0.5 0.2 Vec-0.1 v
ViH input High Voitage (Except XTAL1, RST) 0.2 Vce+0.9 Vee+0.5 v
ViH1 Input High Voltage (XTAL1, RST) 0.7 Ve Vce+0.5 Vv
VoL | Output Low Vottage”  loL=20mA, Vec=5V 0.5 y
(Ports 1, 3) loL=10mA, Vcc=27V )
Hiah Volta lon =-80 pA, Vec =5V 10% 24 \
Output High Voitage
VoH | Dons1 3y O loH = -30 pA 0.75 Ve v
lon=-12pA 0.9 Vcc \'4
Logical 0 Input Current _
Logical 1 to 0 Transition = R
. Curent (Ports 1,2,3) ~ YIN=2V - -750 A
Input Leakage Current
I (Port P1.0, P1.1) 0 <ViN<Vce 10 BA
Comparator Input Offset -
Vos Voltage Vee=5V 20 mV
Comparator Input
Vem Common Mode Voitage 0 Vee v
RRST | Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, Ta = 25°C 10 pF
Active Mode, 12 MHz, Vec =6 VB V 15/5.5 mA
Power Supply Cument  |gie Mode, 12 MHz, Vcc =8 VI3 V 51 mA
Icc P1.0&P1.1=0VorVcc
Power Down Mode@ Vee=6VP1.0&P1.1=0VorVee 100 BA
Vec=3VP1.0&P1.1=0VorVcc 20 pA

Notas: 1. Under steady state (non-transient) conditions, loL
must be externally limited as follows:
Maximum lot, per port pin:20 mA
Maximum total IOL for ali output pins:80 mA

if IOL exceeds the test condition, VOL. may exceed the
related specification. Pins are not guaranteed to sink
current greater than the listed test conditions.

2. Minimum Vee for Power Downis 2 V.
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Externai Clock Drive Waveforms

— tonex —*
sv — Towox —* tooy —> [« — e toun
VW - 0.
ZSETRN N
02 Vg - 0.1V
0.45V L
— tox —
toloL
External Clock Drive
Symbol Parameter Vec= 27Vto60V Vcc= 40Vto 6.0V Units
Min Max Min Max

1Rcrel | Oscillator Frequency 0 12 ] 24 MHz
tcLeL Clock Period 83.3 416 ns
tCHEX High Time 30 15 ns
tcLex Low Time 30 15 ns
tCLCH Rise Time 20 20 ns
tcHeL Fall Time 20 20 ns




Serial ,,Isort Timing: Shift Register Mode Test Conditions
(Vce = 5.0 V 120%; Load Capacitance = 80 pF)

12 MHz Osc Variable Oscillator
Symbol Parameter Min Max Min Max Units
txixL Serial Port Clock Cycle Time 1.0 12tciLcL us
tavxH Output Data Setup to Clock Rising Edge 700 10tcLcL-133 ns
tXHQX Output Data Hold After Clock Rising Edge 50 2icLcL-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 [=EPAPe -y | 5 | _86 | 7 4 8
ALE :
—ltan
cLock l A YN BB | Wellh VS AYL T
Yl gl — le— baox
LWH"E_‘TOT__SBUF.I N0 [ X1 2 X 8 X 4 X 5 X 8 X 17/
OUTPUT DATA v ~—">|"W [+ bomx serm]
. CLEARRI | ALID AL
v
INPUT DATA

AC Testing Input/Output Waveforms”

Voo - 08V AN r O
) TEST POINTS
0.45V 02 Vi, - 0.1V N\

Note: 1. AC Inputs during testing are driven at Vec - 0.5V fora
logic 1 and 0.45 V for a logic 0. Timing measure-
ments are made at Vi min. for a logic 1 and ViL

max. for a logic 0.

AT89C2051
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Float Waveforms

Vioap* &Y Vg - 0V
V -/ Timing Reference
LOAD Points

VLOAD' D.1V\* <V ot 0.1V

Note: 1. For timing purposes, a port pin is no longer floating
when a 100 mV change from load voltage occurs.
A port pin begins to float when a 100 mV change

from the ioaded Vor/VoL level oceurs.
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20

15

10

AT89C2051
TYPICAL ICC - ACTIVE (85°C)
Vce=5.0V
/
—
/ Vece=3.0V
_,"4
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AlmEL

AT89C2051
TYPICAL ICC vs. VOLTAGE- POWER DOWN (85°C)

15 —
cI: _—

]
A 5 //
0
3.0v 4.0V 5.0V 6.0V
Vcc VOLTAGE

lote: 1. XTAL1 tied to GND for fcc (power down).
2. P.1.0and P1.1 = Vec or GND.
3. Lock bits programmed.

30 AT89C2051 messsssssssssssssss——
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%‘;“ -
Jrdering Information
Speed - Power ] )
(MHz) Supply . Ordering Code Package Operation Range
12 27Vto 6.0V AT89C2051-12PC 20P3 Commercial
AT89C2051-12SC 208 (0°C to 70°C)
AT89C2051-12Pi 20P3 Industrial
AT89C2051-128I 208 (~40°C to 85°C)
24 40Vio6.0V AT89C2051-24PC 20P3 Commercial
ATB89C2051-24SC 20s (0°C to 70°C)
AT89C2051-24PI 20P3 Industrial
AT89C2051-24SI 208 (-40°C to 85°C)
Package Type
20P3 20 Lead, 0.300" Wide, Plastic Dual In-line Package (PDIP)
208 20 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)

AlmEL
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10 XBY(OF803H)=89H : XBY(OFC03H)=89H

© 20 GOSUB 3570

30 DELAY=600

40 GOSUB 500

50 GOSUB 515

60 DELAY=1200

70 GOSUB 500

80 GOSUB 570

90 GOSUB 535

100 GOSUB 570

110 GOSUB 525

120 GOSUB 570

130 GOSUB 545

140 GOSUB 570

150 END

500 FOR I=0 TO DELAY

505 NEXT I

510 RETURN

515 XBY(OF800H)=0FH : XBY(OFCOOH)=1FH
520 RETURN

525 XBY(OF800H)=0FH : XBY(OFCO0H)=90H
527 DELAY=840

528 GOSUB 500

530 RETURN

535 XBY(OF800H)=0DOH : XBY(OFCOOH)=0FH
537 DELAY=840

538 GOSUB 500

540 RETURN

545 XBY(OF800H)=0DO0H : XBY(OFCOOH)=0FH
550 DELAY=1450

552 GOSUB 500

555 RETURN

560 XBY(OF800H)=0F0H : XBY (OFCOOH)=0E0H
565 RETURN

570 XBY(OF800H)=7FH : XBY(OFCOOH)=7FH
572 DELAY=600

573 GOSUB 500



575 RETURN

10 XBY(OF803H)=80H : XBY(0FC03H)=80H
20 XBY(OF802H)=01FH

30 XBY(0F803H)=89H : XBY(OFC03H)=89H
40 XBY'(OFSOOI'-I)=7FH : XBY(OFCOOH)=7FH
50 A=XBY(0F802H)

60 A=A.AND.O3H

65 PRINT A

70 END



05 PA1=0FB00H : PA2=0FCO0H : CP1=0F803H

30 XBY(CP1)=80H : XBY(CP2)=89H
40 AFLAG=0
41 D1=60 : D2=0
42 GOSUB 590
43 GOSUB 525
45 D2=300 : D1=0
46 GOSUB 500
47 GOSUB 525
48 D1=60 : D2=
49 GOSUB 590
50 GOSUB 525
51 GOSUB 675
52 D2=360 : D1=0
53 GOSUB 525
54 D1=60 : D2=
55 GOSUB 590
56 GOSUB 525
57 GOTO 755
58 GOSUB 590
59 D2=100 : D1=2
60 GOSUB 525
65 GOSUB 610
70 D2=100 : D1=2
75 GOSUB 525
80 GOSUB 635

85 D2=100 : D1=2
90 GOSUB 525
93 GOSUB 660

: CP2=0FCO3H



94 GOSUB 500

95 D2=255 : D1=255

96 GOSUB 525

97 GOSUB 590

98 GOTO 755

500 XBY(PA1)=0FH : XBY(PA2)=0DH
520 RETURN

525 FOR I=0 TO D2

530 FOR J=0 TO D1

535 NEXT T

540 NEXTI °

545 RETURN

550 DT=80H

555 FOR A=0 TO 7

560 XBY(PA1)=DT : XBY(PA2)=DT
565 DT=DT+10H

570 D1=10 : D2=

575 GOSUB 525

580 NEXT A : ST=0

585 RETURN

590 XBY(PA1)=7FH : XBY(PA2)=TFH
595 RETURN

600 GOSUB 590

605 GOSUB 670

610 XBY(PA1)=0C0H : XBY(PA2)=4FH
613 D1=100 : D2=0

615 GOSUB 525 : AFLAG=AFLAG+1
618 GOSUB 590

620 RETURN



625 GOSUB 590

630 GOSUB 670

035 XBY(PALy=4'H + ABY(PA2)=0C0H
638 D1=100 : D2=0

640 GOSUB 525 : AFLAG=AFLAG+1
643 GOSUB 590

645 RETURN

650 GOSUB 590

655 GOSUB 670

660 XBY(PA1)=0C0H : XBY(PA2)=4FH
663 D1=200 : D2=

665 GOSUB 525

670 RETURN

675 XBY(PA1)=0F0H : XBY(PA2)=0D0H
690 RETURN

695 SIGNAL=XBY(OFC02H)

700 SIGNAL=SIGNAL.AND.0TH

705 IF SIGNAL=7 THEN GOSUB 650
710 IF SIGNAL=6.0R.SIGNAL=4 THEN GOSUB 625
715 IF SIGNAL=5 THEN GOSUB 600
720 RETURN

725 SIGNAL=XBY(0OFC02H)

730 SIGNAL=SIGNAL.AND.0O7TH

735 IF SIGNAL=0.0R.SIGNAL=3 THEN GOSUB 500
740 IF SIGNAL=1 THEN GOSUB 600
745 IF SIGNAL=2 THEN GOSUB 625
750 RETURN

755 END



10 XBY(OF803H)=89H : XBY(OFCO3H)=89H : A=0: B=0
20 DELAY=600: GOSUB 160

30 GOSUB 260

35 IF DETECT>=04 THEN GOSUB 555

40 IF DETECT=03H.AND.A>100 THEN DELAY=5 : GOSUB 160: GOTO 150

50 IF DETECT=03H.AND.B=0 THEN A=0: GOSUB 460

60 IF DETECT=03H.AND.B=1 THEN A=0: GOSUB 280

70 GOSUB 260

80 IF DETECT=02H THEN A=0: GOSUB 220

90 GOSUB 260

100 IF DETECT=01H THEN A=0: GOSUB 200

110 GOSUB 260

120 IF DETECT=00H.AND.A>0 THEN A=A+1: GOSUB 240

130 IF DETECT=00H.AND.A=0 THEN A=1: B=1: DELAY=300:

140 GOTO 30
150 END

160 XBY(OF800H)=7FH : XBY(OFCO0H)=7FH
170 FOR I=0 TO DELAY

180 NEXT I

190 RETURN

200 XBY(0F800H)=3FH : XBY(OFCO0H)=0COH
210 RETURN

220 XBY(OF800H)=0D0H : XBY(OFCO0H)=2FH
230 RETURN

240 XBY(OF800H)=0FH : XBY(OFCOOH)=0FH
250 RETURN

260 DETECT=XBY(0F802H).AND.0FH

270 RETURN

GOSUB 160



280 S=0: R=0

290 DO

300 GOSUB 220

310 DO

320 GOSUB 260

330 R=R+1

340 WHILE R<50.AND.DETECT=03H
350 DELAY=250: GOSUB 160

360 GOSUB 200

370 DO

380 GOSUB 260

390 R=R-1

400 WHILE R>-50.AND.DETECT=03H
410 S=S+1

420 DELAY=250: GOSUB 160

430 UNTIL S>3.0R.DETECT<>03H

440 IF S>3 THEN B=0

450 RETURN

460 GOSUB 220 : R=0

470 DO

480 GOSUB 260

490 R=R+1

500 WHILE DETECT=03H.AND.R<600
510 DELAY=1: GOSUB 160

520 IF DETECT=03H THEN GOSUB 630
530 RETURN

540 XBY(0F800H)=0F0H : XB Y(0FCO0H)=0FOH
550 RETURN ’



555 IF DETECT<08H THEN GOTO 560 ELSE GOTO 590
560 DETECT=03H : A=0 : B=0

565 GOSUB 220 : DBLAY=200: GOSUB 170
570 GOSUB 540 : DELAY=600: GOSUB 170
580 DELAY=100: GOSUB 160

585 RETURN

590 DETECT=DETECT-08H

600 GOSUB 240 : DELAY=600: GOSUB 170
610 DELAY=100 : GOSUB 160

620 RETURN

630 GOSUB 240 : R=0

640 DO

650 GOSUB 260

660 R=R+1

670 WHILE R<200.AND.DETECT<04H

680 DELAY=2 : GOSUB 160

690 RETURN
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CPU
HOF
ACC: EQU
PSW: EQU
PC: EQU
P3:  EQU
IEC: EQU
P2:  EQU
SBUF: EQU
SCON: EQU
Pl: EQU
THI: EQU
THO:  EQU
TLI: EQU
TLO: EQU
TMOD: EQU
TCON: EQU
PCON: EQU
DPH: EQU
DPL: EQU
SP:  EQU
PO:  EQU

v

"8051.TBL"

"INTS"
OEOH
ODOH

OBSH

0BOH

0A8H
0AOH
99H
98H
90H
8DH
8CH
8BH
SAH
89H
88H
87TH
83H
82H
81H
80H

;ACCUMULATCR
;PROGRAM STATUS WORD
;INTERRUPT PRIORITY
:PORT 3
;INTERRUPT ENABLE
;PORT 2
;SEND BUFFER e
:SERIAL CONTROL
;PORT 1
;TIMER 1 HIGH
;TIMER 0 HIGH
;TIMER | LOW
;TIMER 0 LOW
;TIMER MODE
;TIMER CONTROL

;POWER CONTROL REGISTER

iDATA POINTER HIGH

;DATA POINTER LOW
;STACK POINTER
:PORT 0

;MCS-51 INTERNAL BIT ADDRESSES

CY: EQU
AC: EQU
FO: EQU
RS1: EQU
RSO0: EQU
oVv: EQU
P: EQU
PS: EQU
PTI: EQU

0D7H
0D6H
OD5SH
0D4H
OUD3H
0D2H
ODOH
O0BCH
OBBH

CARRY FLAG
;AUXILIARY-CARRY FLAG
;USER FLAG 0
REGISTER SELECT MSB
:REGISTER SELECT LSB
;OVERFLOW'FLA‘G
PARITY FLAG
:PRIORITY SERIAL PORT
;PRIORITY TIMER 1



PX1: EQU
PTO:  LQU
PX0: EQU
EA: EQU
ES:  EQU
ETl: EQU
EX1: EQU
ETO: EQU
EX0: EQU
SM0: EQU
SM1: EQU
SM2: EQU
REN: EQU
TBS: EQU
RBS: EQU
TL: EQU
Rl  EQU
TF1: EQU
TRI: EQU
TF0:  EQU
TRO: EQU
[El: EQU
ITl: EQU
[E0: EQU
[TO: EQU
ADDRESS
P1.0: EQU
PlLl: EQU
P1.2: EQU
P13: EQU
Pld4: EQU
P1.5: EQU

" EQU

" PL.6:

0AAH
0A9H
0ASH
09FH
09EH
09DH
09CH
09BH
09AH
000H
098H
08FH
08EH
08DH
08CH
08BH
08AH
089H
088H

090H
091H
092H
093H
094H
09SH
096H

PRIORITY EXTERNAL 1
LRIORITY TIMER U
PRIORITY EXTERNAL 0
:ENABLE ALL INTERRUPT
:ENABLE SERIAL INTERRUPT
:ENABLE TIMER | INTERRUPT
:ENABLE EXTERNAL 1 INTERR
:ENABLE TIMER 0 INTERRUPT
ENABLE EXTERNAL 0 INTERR
;SERIAL MODE 0
;SERIAL MODE 1
;SERIAL MODE 2
;SERIAL RECEPTION ENABLE
TRANSMITT BIT 8
:RECEIVE BIT 8
;TRANSMIT INTERRUPT FLAG
RECEIVE INTERRUPT FLAG
;TIMER 1 OVERFLOW FLAG
:TIMER 1 RUN CONTROL BIT
:TIMER 0 OVERFLOW FLAG
:TIMER 0 RUN CONTROL. BIT
EXT INTERR. 1 EDGE FLAG
:EXT INTERR. 1 TYPE FLAG
EXT INTERR. 0 EDGE FLAG
EXT INTERR. 0 TYPE FLAG
; PORT 1 BIT



PL.7: EQU 057H ;

pa.0s equ Ubih
p3.1:  equ Oblh
p3.2: equ 0b2h
p3.3:  equ 0b3h
p34:  equ Ob<h
p3.5:  equ 0b5h
p3.6:  equ 0b6h
p3.7: equ 0b7h

t_on: equ 030h

t_off: equ 031h

org  0000h

limp main_timer

org  000bh
jmp timer
;ttat*%tt*t%%%ttttttt*%t%*t!.t&%%t

; MAIN PROGRAM *

;.Q‘!Q#"t#*t%*“.‘*3%:#3"81‘**‘*

org  0100h
main_timer: mov 17 ,#00h

power_delay: djnz 17 ,power_delay

setb ea

mov  tmod,#00000001b
setb  etd

mov  th0,#0fth

mov  10,#053h

setb tr0



setb p3.1

setb p3.0

mov  20h,#7fl

mov  t_on,#ld

mov  t_off #17d
test: mov  a,20h

jnb Oe7h.nght
left: cr p3l

mov t7,t_on

lcall delay

lcall delay
sjmp  test
right: cr p3.0

mov 7.t _on

setb  p3.0

mov 17,t_off

Icall  delay
sjmp test
delay: dinz 17,3
ret
;INTERRUPT ROUTINE
timer: push acc
push dph
push dpl
push psw

chk_key: mov  20hpl



cw:

chk:

chkl:

chk2:

chk3:

chks:

chk6:

jnb  Q7Thew
mov a,20h

anl w,#ui0h

epl a

limp chk

mov 3,20h

cpl a
anl  a,#0fOh
cpl a

cine a#7fhchkl

mov t_on#ld
© mov t_off,#17d

cjne  a,#6fh,chk2
mov t_on,#3d
mov t_off,#15d
limp loopl

cjne  a,#5fh,chk3
mov t_on,#6d
mov t_off,#12d
ljmp loopl

cjne  a,#4fh chk4
mov t_on,#9d
mov t_off,#9d
ljmp loopl

cjne  a,i#3fh,chkS
mov t_on,#l1ld
mov  t_off,#7d
limp loopl

cjne  a#2fh.chk6
mov t_on#13
mov t_off,#5
limp loopl

cjne  a,#1fh,chk7

mov t_on,#15



mov  t_off,#3

ljmp loopl
chk7: cjne  a,#0fh loopl

mov t_on,#17

mov t_off.#1

loopl: pop  psw
pop  dpl
pop  dph
pop ¢
reti
end

CPU "8051.TBL"
HOF "INT8"
;MCS-51 INTERNAL REGISTERS
B: EQU OFOH ;B REGISTER
ACC: EQU OEOH ;ACCUMULATOR
PSW: EQU O0DOH ;PROGRAM STATUS WORD
IPC: EQU 0B
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RIS I IELEELSELSSLEEESSEL LS LSRRI ELALEL RIS IS LA EEE L EELLLEL L L L LS
?

; IR SEEKING SENSOR
;$*$*t$$$$$$8$*$*$$$$**Q&‘*t******t***#***#*%***#**
CPU "8051.TBL"
HOF "INT8"

;MCS-51 INTERNAL REGISTERS

B: EQU . OF0H ;B REGISTER

ACC: EQU OEOH ACCUMULATOR

PSW: EQU ODOH  ;PROGRAM STATUS WORD
IPC: EQU OBSH ;INTERRUPT PRIORITY
P3: EQU OBOH PORT 3

[EC: EQU OASH JINTERRUPT ENABLE

P2: EQU 0AOH ;PORT 2

SBUF: EQU 99H ;SEND BUFFER

SCON: EQU 98H ;SERIAL CONTROL

P1: EQU 90H ;PORT 1

TH1: EQU 8DH ;TIMER 1 HIGH

THO: EQU 8CH ;TIMER 0 HIGH

TL1: EQU 8BH ;TIMER 1 LOW

TLO: EQU 8AH ;TIMER 0 LOW

TMOD: EQU 89H ;TIMER MODE
TCON: EQU 38H ;TIMER CONTROL
PCON: EQU 87H ;POWER CONTROL REGISTER
DPH: EQU 83H ;DATA POINTER HIGH
DPL: EQU 82H ;DATA POINTER LOW
SP: EQU 81H ;STACK POINTER
PO: EQU S0H ;PORT 0

;MCS-51 INTERNAL BIT ADDRESSES

CY: EQU OD7H ;CARRY FLAG
AC: EQU 0D6H JAUXILIARY-CARRY FLAG



FO:

RSI:
RSO:

EQU

ADDRESS

ODSH
0D4H
0D3H
oD2H

0DOH
0BCH

OBBH
OBAH
0BSH
OB8H
OAFH

0ACH
0ABH
0AAH
0A9H
0A8H
09FH
0SEH
0SDH
09CH

09BH
095AH
099H
098H
08FH
08EH
08DH
08CH
08BH
08AH
089H
088H

;USER FLAG 0

JREGISTER SELECT MSBE
;REGISTER SELECT LSB
;OVERFLOW FLAG

PARITY FLAG

PRIORITY SERIAL PORT
;PRIORITY TIMER 1
;PRIORITY EXTERNAL 1
;PRICRITY TIMER 0
;PRIORITY EXTERNAL 0
;ENABLE ALL INTERRUPT
;ENABLE SERIAL INTERRUPT

{ENABLE TIMER 1 INTERRUPT
;ENABLE EXTERNAL 1 INTERR
;ENABLE TIMER 0 INTERRUPT
{ENABLE EXTERNAL 0 INTERR

;SERIAL MODE 0
;SERIAL MODE 1
;SERIAL MODE 2

;SERIAL RECEPTION ENABLE

;TRANSMITT BIT 8

;RECEIVE BIT 8
;TRANSMIT INTERRUPT FLAG
;RECEIVE INTERRUPT FLAG
;TIMER 1 OVERFLOW FLAG
;TIMER 1 RUN CONTROL BIT
;TIMER 0 OVERFLOW FLAG
;TIMER 0 RUN CONTROL BIT
;EXT INTERR. 1 EDGE FLAG
;EXT INTERR. 1 TYPE FLAG
{EXT INTERR. 0 EPGE FLAG
:EXT INTERR. 0 TYPE FLAG

-

; PORT 1 BIT



SAVE_H: EQU
STATE: EQU

P1.0: EQU
P1.1 EQU
P1.2: EQU
P13: EQU
P14: EQU
P1.5: EQU
P1.6: EQU
PL7: EQU
p2.0:  equ
p2.1: equ
p2.2: equ
"p3.0:  equ
p3.1:  equ
pP3.2: equ
P3.3: equ
pP34:  equ
P3.5:  equ
p3.6: equ
P3.7: equ
SAVE_L: EQU

PROGRAM

serial:

blink:

equ

equ

equ

090H ; START COMMAND

091H ; select A-B only or A-B-C.D
092H H

093H ;

094H ; output soleniod #4 option
095H ; output solenoid #3 option
096H ; output solenoid #2 ---> A-C

097H ; output solenoid #1 ---> A-B

0alh ; time base indicator
Oalh ; elock out 50.000 Hz for calibration !

* 0aZh ; tone output

0bOh
Oblh
0b2h
Ob3h
Obdh
0bSh
0b6h
0b7h

048H ; SAVE POINTER USE IN INTERRUPT SERVICE
049H ; ROUTINE
038H ; STATE BYTE 1 = TIME

; RAM BIT ADDRESS

18h ; on/off send data

.

19h ; simulate mode (speed-up test)

1Ah



output: equ 21h ; 16 bit output cuntrol 21h 22h

KET: EQU 0BH

LED: EQU 08H ; INTERRUPT BLINK
XOFF_FLAGEQU 0AH

ZEROING: EQU ODH

VALVE: EQU OEH

CYCLE_COUNT: EQU  OFH

;current time storage

secl00: equ |, 25h
sec: equ 26h
min: equ 27h
hour: equ 28h
day: equ 20h
MONTH: EQU 2AH
YEAR: EQU 2BH
warm_code: equ 2Eh
light: equ 2dh
econo:  equ 2ch
tl0adj: equ 2fh

pgm_buffer: equ 30h

RECEIVE_BUFFER: EQU 4AH
TOP_FIFO: EQU 1000H ; TOP OF FIFO BUFFER
CR: EQU ODH
LF

EQU 0AH
EOS: EQU 10H



BELL: EQU 07H

REIEEEIEE LA LA AL RS SRR R RS R RS LRSS 2 2
'

ORG 000H
LIMP MAIN_TIMER
org 003h
ljmp service _int0
ORG 0OBH
LIMP SERVICE_TO ; TIMER COUNTER 0 INTERRUPT
CRG 01BH

LIMP SERVICE_T1

ORG 0100H

BB HEH R SR G R S SR S R R R R
: TIMER 0 INTERRUPT SERVICE ROUTINE #
; off pl.6 when overflowed #

SERVICE_TO<lr t0
jb  p3.2,not_trigger
mov thl #count_h
mov  ill,#count_1
setb trl

clr plé6

not_trigger: RETI

SERVICE_T!: clr il



SETB Pl.6 ; off pl.6 when
RETI

;*‘t**t*8**$§tt$tttt$¥$$¥$*$$8¥t‘lt#tt‘tt*****t****t***tt**tt%#t*tt#*

;service_intQ start timer O and activates pl.6

; retriggerable

service_int0:
mov thO,#trigger_h
mov tl0,#trigger_1
setb rQ

reti

ARIBHBERERBRBERNRRENRBEERRAXELERABRRBBRERMRERRE MK AR REARRER R AR LR G R R KK
’

;service_intl start timer ! and acivates pl1.7

service_intl: clr pl.7
mov thl,#count_h
mov i1, #count_1
setb trl

reti

FHHH SRR HAHHHHRERREE AR R ENHRRE S R R R
# MAIN PROGRAM #

SHHEHHHHHHRRREHEHHHREHR R R SR R R G

CURRENT_TIME_L: EQU 40H
CURRENT_TIME_H: EQU 41H
CURRENT_PROG_L: EQU 42H
CURRENT_PROG_H: EQU 43H

COUNT_L: EQU 38h ;7AH ; <--- find adjust in case of oscillaton
; frequency is not a 3.579545 MHz



COUNT_H: EQU 51H ; time-out for TO is 1/{3.579545 MHz/12*(65536-44744)]
; = 150 ms
TRIGGER_L.: EQU 57H
TRIGGER_H: EQU OFBH ; time-out 4 ms (250Hz)
MAIN_TIMER:
MOV SP.#60H ; stack area start $60-$7F
mov light,#00h
mov pl#LL111111b ; off output
CLR P16
LCALL DELAY _BLINK
CLR P17
LCALL DELAY_BLINK
SETB P1.6 ; START UP INDICATOR
SETB P1.7
LCALL DELAY_BLINK
CLR Pl.6
CLR P17
LCALL DELAY_BLINK
SETB Pl1.6
SETB P1.7

clr serial 3

clr blink

mov  8ec100,#00h

mov econo,#00h

mov  tl0adj,#92h ; for adjustment later via user calibrate
mov a,warm_code

cjne a,#"%" cold_boot

sjmp warm_boot

cold_boot:
mov warm_code #"%"

mov pgm_buffer,#eof ; blank pgm at power up



MOV SEC,#00D
MOV MIN,#30H
MOV HOURMIZH
MOV DAY #29H
MOV MONTH, #04H
MOV YEAR.#37H

mov output,#00h

warm_boot:

SETBE EA ; ENABLE ALL INTERRUPT
SETB ETO ; ENABLE TIMER 0 INTERRUPT

SETB ET1 ; ENABLE TIMER 1 INTERRUPT

SETB EXO0 ; enable external ir}pgrupt 0,1

; SETB EX1 ; with negative goi:g” trigger

SETB ITO

; SETB IT1

MOV TMOD#00010001B  ; SET MODE 1 TO and T1 (16 BIT DIVIDER)
SETB PTO ; TIMER 0 HIGHEST PIORITY

TEST10: sjmp testl0

%% % % %o %o %0 %o %e %o %o %o %o %o e %o %o Te Te To To Yo %o To o To %o %o %o %o %o %o %o %o Te To To Vo To %o Te Yo To %o %o %o % % o %o %o e To

DELAY_BLINK: MOV R7,#01
DELAY1l: MOV R6,#90H
DELAY2: MOV RS #00H
DINZ R5.$
DINZ R6,DELAY?2
DINZ R7,DELAY1
RET
END
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