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Recently, many robot technologies have been developed. Most robots are used in
industry, cars manufacturing, serving in places which are hazardous to people, military and
security system, In this project we propose a house security robot. The robot is automatic moving
to exploring a house, detect gas leaking and detect irregularly high temperature by gas sensor and
non—contact IR temperature sensor. When robot detects temperature higher than room
temperature or detect gas leaking, robot will immediately sends waming message to house owner

via Short Message Service (SMS).In the other hand, the house owner can also check house's
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status with robot via SMS.
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Features
* Compatible with MCS-51° Products

* 8K Bytes of In-System Programmable (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles
4.0V to 5.5V Operating Range
L Q)

Fully Static Operation: 0 Hz to 33 MHz
Three-level Program Memory Lock
256 x 8-bit Internal RAM

32 Programmable VO Lines

Three 16-bit Timer/Counters

Elght Interrupt Sources I 8-bit
Full Duplex UART Serial Channel

Low- Idle and Power-down Mod i
ln;.:’rr':lop‘::m:lry from P:mcr-down :l:de MlcrocontrO"er

e aod e with 8K Bytes

Dual Data Pointer
PowerofiFisg In-System

Description Programmable

The AT89552 is a low-power, high-performance CMOS 8-bit microcontroller with 8K FI a h
bytes of in-system programmable Flash memory. The device is manufactured using S
Atmel's high-density nonvolatile memory technolegy and is compatible with the indus-
try-standard 80C51 instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatile memory pro- | AT89S52
grammer. By combining a versatile 8-bit CPU with in-system programmable Flash on
a monolithic chip, the Atmel ATB89S52 is a powerful microcontroller which provides a
highly-flexible and cost-effective solution to many embedded control applications. |

The AT89552 provides the fotlowing standard features: 8K bytes of Flash, 256 bytes
of RAM, 32 I/G lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a
six-vactor two-leve! interrupt architecture, a full duplex serial port, on-chip oscillator,
and clock circuitry. In addition, the AT89552 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/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the oscillator, disabling all other chip functions until the next intermupt
or hardware reset.

Rev. 1919A-07/01
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Pin Configurations
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Pin Description

vcce
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit apan drain bidirectional 11O 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-
impedances inputs.

Port O can also be configured to be the muttiplexed low-
order address/data bus during accessas to external
program and data memery. In this mode, PO has intemal
puilups.

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

Port1

Port 1 is an 8-bit bidirectional IO port with intemal puliups.
Ths Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pufled high by
the intermal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current {1, ) because of the intemal pullups.

In addition, P1.0 and P1.1 can be configured to be the
timer/counter 2 external count input (P1.0/T2) and the
timer/counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.

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

extemal data memory that use 16-bit addresses (MOVX @
DPTR}. in this application, Port 2 uses strong intemal pul-
lups when emitting 1s. During accesses to external data
memory 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 2 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 externally being pulled low will source
current (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89552, as shown in the following table.

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

Port Pin Alternate Functions

P1.0 T2 {external count input to Timer/Counter 2),
clock-out

P11 T2EX (Timer/Counter 2 capture/reload trigger
and direction control)

P1.5 MOSI (used for In-System Programming)

P15 MISO {used for In-System Programming)

P17 SCK {used for In-System Programming)

Port 2

Port 2 is an 8-bit bidirectional If/O port with intemal pullups.
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 extemally being pulled low will source
current (1, ) because of the intemal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses {0

Port Pln Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 TNTO (external interrupt 0)

P3.3 INTT (external interrupt 1)

P3.4 TO {timer 0 external input)

P3.5 T1 (timer 1 external input)

P38 WR {external data memory write strobe)

P37 RD (external data memory read strobe)
RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device. This pin drives
High for 96 oscillator periods after the Watchdog times out.
The DISRTO bit in SFR AUXR {address 8EH) can be usad
to disable this feature. In the default state of bit DISRTO,
the RESET HIGH out feature is enabled.

ALE/PROG

Address Latch Enable (ALE) is an output pulse for latching
the iow bylte 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 fraquency and may be used for external
timing or clocking purposes. Note, howaver, 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 dur-
ing a MOVX or MOVC instruction. Otherwisae, the pin is

4 AT89S52 s
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weakly pulied high. Setting the ALE-disable bit has no
effect if the microcontroller is in extemal execution mode.

PSEN

Program Store Enable (PSEN) is the read strobe to exter-
nal program memory.

When the AT89S52 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EA/VPP

External Access Enabla. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.

Table 1. AT89S52 SFR Map and Resaet Values

Note, however, that if lock bit 1 is programmed, EA will b
internally laiched on reset.

EA should be strapped to V. for intemal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming.

XTAL1
Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2
Output from the inverting oscillator ampilifier.

OFaH OFFH
OFCH 8 OF7H
00000000
OEBH 0EEH
ACC
OEOH | o= OETH
0D8H ODFH
PSW
H
0DOH | oo oo
oca | T2CON T2MOD RCAP2L RCAP2H TL2 TH2 ocFH
00000000 | JOOOKXX00 | 00000000 | 00000000 | 0000000C | 00000000
0COH 0C7H
0B8H ol 0BFH
XX000000
P3
0B7TH
0BOH | 11411111
OABH IE OAFH
0X000000
P2 AUXR1 WDTRST
ATH
0ACH 1 441411114 XXXXXXXO XXX 0
ogH | SCON SBUF o
00000000 |  XOCOOKXNX
P1
97H
8OH | 44111411
ggn | TCON TMOD TLO Lt THO TH AUXR -
00000000 | 00000000 00000000 00000000 | 0DOOOOOD | 0OODO00D |  XXXOOXXO
80H PO sP DPOL DPOH DPIL DP1H PCON | o
1111141 | 00000111 00000000 | 00000000 | 00000000 | 00000000 0XXX0000

AIMEL



F l GARO PRODUCT INFORMATION

TGS 2611 - for the detection of Methane

Eeatures: Applications:
* Low power consumption * Domestic gas alarms
* High sensitivity to methane * Portable gas detectors
* Long life and low cost * Gas leak detector for gas appliances

* Uses simple electrical circuit

The sansing elementis comprised of a metal oxide semiconductor laysr formed
on an alumina substrate of a sensing chip together with an integrated heater.
in the presence of a detectable gas, the sensor's conductivity increases
depanding on the gas concentration in the air. A simple electrical circuit can
convert the change in conductivity to an output signal which corresponds fo the
gas concentration.

The TGS 2611 has high sensitivity and selectivity to methane gas. Due to its
low sansitivity to alcohol vapors (a typical interference gas in the domestic
anvironment), the sensor is ideal for domestic gas alarms.

Due to miniaturization of the sensing chip, TGS 2611 requires a heater current
of only 56mA and the device is housed in a standard TO-5 package.

The figure below represents typical sensitivity characteristics,  The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see  dependency characteristics. Again, the Y-axis is indicated as
raverse side of this sheet). The Y-auis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistancs ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance in 5000ppm of methane
Rs = Sensor resistance in displayed gases at al various temperatures/humidities
various concentrations Ro = Sensor resistance in 5000ppm of methane
Ro = Sensor resistance in 5000ppm of methane at 20°C and 65% R.H.
Sensitivity C1 teristics: T Humidity D l '

100 T T T TTTIT T T TTIICCCT CTOn ETIL 10 T

T TPt

T

1

10— — N -

Rs/Ro
i)
Rs/R

N =x | Ethanol 7 F 8
Hydrogen ' ]
1 , e

E | Isc-butane 3 ]
b Mathane ] - Gas: 5000ppm methane :
0‘1 IS U [ E RN I M | PR 1 | S B S ) 1 1 1.l 1oLl 0.1 ‘ I ‘ L I ‘ SR
100 1000 10000 100000 -20 -10 1] 10 20 30 40 50
Gas concentration (ppm) Ambient temperature ("C}

IMPORTANT NOTE: OPERATING COMDITIONS IN WHICH FIGARC SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'S SPECIFIC APPLICATIONS. FIGARD STROMGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARQ SENSORS INYOUR APPLICATION AND, INPARTICULAR, WHEN CUSTOMER'S TARGET GASES
ARE NOTLIETED HEREIN. FIGARD CANNOT ASSUME ANY RESPOMSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT BEEN
SPECIFICALLY TESTED BY FIGARO.



Basic M i1 Circuit

The sensor requires two voitage inputs:
heater voltage {Vn) and circuit voltage
(Vc). Tha heater voltage (VH}is applied
to the integrated heater in order to
maintain the sensing element at a
specific temperature which is optimal
for sensing. Circuit voltage (Vc) is
applied to allow measurement of voltage
(VRL) across a load resistor {Ri.} which
is connected in series with the sensor.

A common power supply circuit can he
used for both Ve and Vi to fulfill the
sensor's electrical requirements. The
value of the load resistor {R.) shouid be
chosen to optimize the alarm threshold
value, keeping power dissipation {Ps)
of the semiconductor below a limit of
15mW. Power dissipation (Ps) will be
highast when the value of Rs is equalto
RLon exposure to gas.

. SN
+&

5

ifications;
Model number TGS 2611
Sensing element type D1
Standard package TO-5 metal can
Target gases Methane, Natural Gas
Typical detection range 500 ~ 10,000 ppm
Heater Voltage Vit 5.040.2v DC/AC
Standard circuit )
condit Circuit voltage Ve § 5.0£0.2v DC Ps £ 15mW
Load resistance Ru Variable Ps < 15mW
Heater resistance | Ru 5911 at room temp. (typical)
Heatar current ] 56 + 5mA
Electrical
characteristics [ Heater pawer | 280425mW
under standard test | Consumption
conditions .
; 0.68~6.8 k2 in 5000ppm
Sensor rasistance | Rs ettarns
Sensitivity
{change ratio of Rs) 060£006 | s (3000ppm)
. Methane in air
Test gas conditions at 2042°C, 65+5%RH
Standard test o L Ve = 5.0:0.01v DC
conditions Cirouit conditions VH = 5.0+0.05V DC
Conditioning period
befors test 7 days

The value of power dissipation (Ps) can
be calculated by utilizing the following
formuia:
ps = {Ve- VR
Rs

Sensor resistance (Rs) is calculated with
a measured value of Ve by using the
following formula:

Ve-Va R
VR

Rs =

For information on waranty, please refer fo Standard Terms ond Condlifions of Sale of

Fgoro USA Inc.
REV: 999

292+02
|.— 08.1%0.2—4

Side view
78105

10010

©0.55 + 0.05

3.8+£0.1

Pln connection:
1 Heater
2 ; Sensor
3 : Sensor
4 : Heater

elactrode {-)
electrode (+)

FIGARO USA, INC.

3703 West Loke Ave. Sufte 203
Glenviaw. Hinclks 60025
(847N)-832-171
(847)-832-1705

email. figarousa@figarosenscr.com

Phone:
Fax:




DS1820

DALLAS

SEMICONDUCTOR

DS1820

1-Wire™ Digital Thermometer

FEATURES

* Uniqua 1-Wire™ interface requires only ane port pin
for communication

» Multidrop capability simplifies distributed temperature
sensing applications

@ Requires no extemnal components
® Can be powered from data line
@ Zgro standby power required

o Msasures temperatures from —55°C to +125°C in
0.5°C Incraments. Fahrenhelt equivalent is -67°F to
+257°F In 0.9°F increments

¢ Temperaturs is read as a 8-bit digital value.
« Converts temperature to digital word in 200 ms (typ.)

* User—definable, nonvolatlle temperature alarm set-
tings

& Alarm search command identifies and addresses
davices whose temperature is outside of pro-
prammed imits (lemperature alarm condition)

* Applications inciude thermostatic controls, industrial
systoms, consumer products, thermometers, or any
thermally sensitive system

DESCRIPTION

The DS1820 Digital Thermomeler provides 8-bit tem-
perature readings which indicate the tamperature of the
devica.

Iinformation Is sent toffrom the DS1820 over a 1-Wire
Interface, 80 thal only one wire (and ground) needs to ba
conneciad from a central microprocessor o a DS1820,
Power for rsading, writing, and performing tempetature
conversions can be derived from the data line itself with
no need for an exiemal power source.

PIN ASSIGRMENT

BOTTOM VIEW

Ne =1 18 == NC
NC = 2 18 NC
NC = 3 142 HE
NG = 4 13F= NC
NG = § 123 NC
NG ==} 8 1N ES Ne
VoD = 7 WwEa Ne
gsg =1 3 = enp
DS1820 DS18205
o PR3 PACKAGE B g
Taction T
PIN DESCRIPTION
GND - Ground
DC - Data in/Out
Voo «~  QOptional Ypp
NC ~ No Connect

Because sach DS1820 contains a unique sllicon serial
number, multiple DS1820s can exist on the same
1-Wire bus. This allows for placing lemperature sen-
sors In many different places. Applications where this
feature is usaful includa HVAC environmental controls,
sansing temperatures insida bulldings, equipment or
machinery, and in process monitoning and control.

130508 1727



DETAILED PIN DESCRIPTION

PN PIN
16-PIN SSOF | PR35 | SYMBOL DESCRIPTION
9 1 GND Ground.
8 2 DaQ Data Input/Output pin. For 1-Wire operation: Open drain. (See
“Parasite Power” section.)
7 3 Voo Optional Vpp pin. See "Parasite Power” section for detaits of
connection.

D$1820S (16—pin S50P): All pins not specified in this table are nat to be connected.

QOVERVIEW

The block diagram of Figure 1 shows the major compo-
nents of the DS1820. The DS1820 has three main dala
componants: 1) 64-bit lasared ROM, 2) temperature
sensor, and 3) nonvolatile temperature alarm triggers
TH and TL. The device derives its power from the
1-Wire communication line by storing energy on an
internal capacitor during periads of time when the signal
line Is high and continues io operate off this power
source during tha low times of the 1-Wire line until it
returns high 1o replenish the parasite (capaciior) supply.
As an altemative, the DS1820 may also be powered
from an axtamal 5 volts supply.

Communication to the DS1820 s viaa 1-Wire port. With
the 1-Wire port, the memory and control functions will
not be avallable before the ROM function protocol has
been established. The master must first provide one of
five ROM function commands: 1) Read ROM, 2) Match
ROM, 2) Search ROM, 4) Skip ROM, or 5) Alarm
Search. These commands operate on the 64-bit
laserad ROM portion of sach devica and can single out

D$1820 BLOCK DIAGRAM Figure 1

a specific device if many are present on tha 1-Wireline
as wall as indicate to the Bus Master how many and
whattypeso(dwloesarop:esentﬂteraROMhnm:don
sequenca has been successfully axecuted, tha memory
and control functions are accessible and the master
may then provide any one of the six mamory and control
function commands.

One contral function command Instructs the DS1820 lo
perform a temperature measurament. The result of this
measurement will be placed in the DS1820's scratch-
pad memory, and may be read by lssuing a8 memory
function command which reacds the contents of the
scratchpad memory. The temperature alanm triggers
TH and TL consist of one byte EEPROM each. It tha
alarm search command I8 not applied to the DS 1820,
these regisiers may be used as general purpose user
memary. Writing TH and TL ia done using a memory
function command. Read access lo thase registers Is
through the scratchpad. All data is read and written
least significant bit first.

MEMORY AND

02 E4—BIT ROM
AND
1-WIRE PORT

INTERNAL V|

POWER
Voo SUPPLY
SENSE

CONTROL LOGC

TEMPERATURE SENSOR
SCRATCHPAD
- HIGH TEMPERATURE
% TRIGGER, TH
L TRIGGER, TL
8B CRC
GENERATOR

00508 227
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