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ABSTRACT

The special project is designed and built to measure the concentration of gas. Which the
system consists of gas detection. It can measure the concentration of the butane gas. carbon
monoxide gas and methane gas. Those are harmful to human and are either toxic gases or
flammable gases. We used the microcontroller for measure and control the display. The detector
is sending the analog signal to-digital then show on the display screen. The display shows the gas

being measured and the concentration of gas to the unit of ppm
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10-1000ppm >> laTasu
10-1000ppm >> HOANRING

10-500ppm >> A3 Uovwouon lad

standard features of

loop voltage Ve <24V DC
standard circuit Heating voltage VH 5.0+0.2V AC or DC
Load resistance RL suald
Heating resistance | RH 110Q+1002 (D Q‘ﬁﬁlm)
heating
PH = 240mW

consumption

surface resistance | Rs 10K€2-100K €2 (S0ppm Tlalasnn

standard condition

of test

sensor ; i
Rs (luomia) / Rs (50ppm lalasini)
sensitivity N
X3
concentration slope | O <0.6 (R50ppm /R3(’)ppmll€l]ﬂ‘§lﬂu)
Temperature . humidity 20°C £2°C ; 65% 4 5%RH

Ve: 50V 01V

Standard testing circuit
VH . 5.0+ 0.1V

Warm-up time NI 48 57 T1a
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12 4.54 4.07 4.66
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15 4.48 4.16 4.71
16 4.55 4.19 4.70
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Outline Dimension

40.0 {
PCB 80.0%0.5 TYPe: | A | 8
fie —=! A MAX |e— LED B/L[{13.5]8.9
3.0 P2.54X(16-1)=38.10 i passe 4
~16-21.0 [ i /
-;‘f',o 0 0 0000 0C00 o;o o ?; 4_‘11 1
LA T T S T & = 12:95
T 7 T T 77 | o D55 =1 =06 ol
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=i 1| pEEEEEnEnEErEEnE || | ol I i
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£ — I5) s
7///,/// T r/n// 7T /////' e a J: ]
KA A J// VKA SEROEE
iSEi i b 3.6
|
i i ~— — 57.70(A.A) DETAIL DOTS
g 64.5(V.A.) .
4.0—= 71y SoACE
2.5 —= 7570, PCB' 1.6 = |==—
. ™. Character Type
Feature : Electrical Characteristic :
1. 16X2 Characters (VSS=0V, Ta=15C)
2, STN/TRANSFLCETIVE/POSITIVE/Y-G : e 2 '
3, \N’hile/side-light (LEDS Parameter Symbol  Condition My  Typ Myy  Unit
4. Operating Temp.:-10C ~+60°C Supply voltage for logic Voo -4 48 | 5.0 52 \%
Sy 1/16 duty evele. 1/5 Bias I ] i
o . X . : Supply current for logic Too - - 1.5 < mA
6. Built-in Controller (SPLC780D1 or equivalent)
7. Viewing angle: 6 o'clock -1 =l e \
Operating voltage for LCD Vieo +25°C i 5.0 o2 \
Absolute Maximum Rating : FBOC, e b LT
Supply voltage for Backlight VoL - - 5.0 - A%
- Standard value 2
Ttem Symbol ’ i b Unit Supply current for Backlight IpL -- -- 15 - mA
Mixn = Typ Mix
Power supply
. e Vpp-Veg =03 - , V
for logic D755 : 7.0
Input voltage \ -3 -- VDD+0.3 Vv
Interface Pin Connections:
Adjusting Display Contrast : ;
Pin No. Symbol Level Description
VDD 1 VSS$ w Ground
VDD
2 vDD +5.0V Supply voltage for logic operating
3 Vo - Adjusting voltage for LCD driving (vanable)

A siznal for selecting rewsters

I Data Register (for read and write)

O Instruction Register (for write). Busy flag- Address
Counter (for read)

R/AW ="H" Read mode

$ VO 4 RS HiL

3 R/ HiL. R/W =“L" Write mode
VSS VSS 6 e H/L An enable signal for writing or reading data
714 DBO-DB7 H/L 8-bit bi-directional data bus
: s ; : 15 LED+ +3.0V Power supply for Backhght
Note: Adjust VO to VSS as an initial setting. When the module is S, :
operational, readjust VO for optimal display appearance. 16 LED- oV The backlight ground

- 2P INNAY D A0 TN
=R VOO 2010-03-10 WWW. TIN



National
Semiconductor

LM741
Operational Amplifier

General Description
The LM

741 series are general purpose operational amplifi-
ers which feature ;m wovmd performance over industry stan-
dards like the Li sy are direct, plug-in mp!acomenm
for the 709C, LMz 748 in most

The amp! i
cation nearly

f'mf,)mof, overtoad protection on the input and

2000

August 2000

output, no latch-up when the common mode
ceeded, as well as freedom from oscillations.
The LM741C is identical to the LM741/LM741A except thnt
the LM741C has their performance guaranteed over a 0'C

+70°C t rature range, instead of ~-55°C to +125°C.

range is ex-

Connection Diagrams

Metal Can Package

NE

OFFSET NULL (1)

INVERTING IIPUT{2)

T
{

v

Note 1:

sle perJMIRET0 10
Order Number LM741H, LM741H/B83 (Note 1),
LM741AH/883 or LM741CH
See NS Package Number HO8C

Ceramic Flatpak

NE [ ' ° __._:l e
+OFFSET NULL [ i :_| Ne
SINPUT = LM741W 7:l Ve
+INPUT [ LQUTRUT
= = 1°:I -OFFSET NULL

0635108

Order Number LM741W/883
See NS Package Number W10A

Typical Application

Features
Duatin-Line or8.0Q. Package
\2 ‘.I
OFFSET HULL —{ 1 g gl=nc
INVERTING INPUT — 2 7=Vt
HOH=INVERTING — 3 6 f— OUTPUT
NPT
v =4 5 f— OFFSET HULL

Order Number L7414, LM741J/883, LM741CN
See NS Package Number JO8A, MOBA or NOSE

Offset Nulling Circuit

!
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Features

* High performance, low power Atmel® AVR® 8-bit microcontroller
¢ Advanced RISC architecture
— 131 powerful instructions — most single clock cycle execution
- 32 x 8 general purpose working registers
Fully static operation
Up to 20 MIPS throughput at 20MHz
On-chip 2-cycle multiplier
* High endurance non-volatile memory segments
- 4/8/16 Kbytes of in-system self-programmable flash program memory

- 256/512/512 bytes EEPROM i
- 512/1K/1Kbytes internal SRAM 8 b It Atmel
- Write/erase cyles: 10,000 flash/100,000 EEPROM a
- Data retention: 20 years at 85°C/100 years at 25°C" Mlcrocontrouer
— Optional boot code section with independent lock bits =
with 4/8/16K

In-system programming by on-chip boot program

True read-while-write operation
- Programming lock for software security Bytes In'SyStem
* QTouch® library support
- Capacitive touch buttons, sliders and wheels P rog ramma b I e
- QTouch and QMatrix acquisition
— Up to 64 sense channels F |aS h

® Peripheral features
- Two 8-bit timer/counters with separate prescaler and compare mode

— One 16-bit timer/counter with separate prescaler, compare mode, and capture mode
ATmegad8/V

- Real time counter with separate oscillator
- Six PWM channels

- 8-channel 10-bit ADC in TQFP and QFN/MLF package ATmegaBS/V

6-channel 10-bit ADC in PDIP Package
Programmable serial USART
- Master/slave SPI serial interface ATmega1 68/ v
Byte-oriented 2-wire serial interface (Philips I1°C compatible)
- Programmable watchdog timer with separate on-chip oscillator
- On-chip analog comparator
- Interrupt and wake-up on pin change
® Special microcontroller features
- DebugWIRE on-chip debug system
- Power-on reset and programmable brown-out detection
- Internal calibrated oscillator
- External and internal interrupt sources
Five sleep modes: Idle, ADC noise reduction, power-save, power-down, and standby
* 1/O and packages
- 23 programmable I/O lines
— 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-pad QFN/MLF
° Operating voltage:
- 1.8V - 5.5V for Atmel ATmegad8V/88V/168V
- 2.7V - 5.5V for Atmel ATimega48/88/168
* Temperature range:
- -40°C to 85°C
* Speed grade:
- ATmegad48V/88V/168V: 0 - AMHz @ 1.8V - 5.5V, 0 - 10MHz @ 2.7V - 5.5V
- ATmega48/88/168: 0 - 10MHz @ 2.7V - 5.5V, 0 - 20MHz @ 4.5V - 5.5V
* Low power consumption
~ Active mode:
250pA at 1MHz, 1.8V
15pA at 32kHz, 1.8V (including oscillator)
- Power-down mode:
0.1pA at 1.8V
Note: 1. See L

& for details. Rev. 2545T—AVR-05/11
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1. Pin configurations

Figure 1-1.  Pinout Atmel ATmega48/88/168.
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e AT mega48/88/168

1.1 Pin descriptions

1.1.1 VCC
Digital supply voltage.

1.1.2 GND
Ground.

1.1.3 Port B (PB7:0) XTAL1/XTAL2/TOSC1/TOSC2
Port B is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port B output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port B pins are tri-stated when a reset condition becomes active,
even if the clock is not running.
Depending on the clock selection fuse setiings, PB6 can be used as input to the inverting Oscil-
lator amplifier and input to the internal clock operating circuit.
Depending on the clock selection fuse settings, PB7 can be used as output from the inverting
Oscillator amplifier.
If the Internal Calibrated RC Oscillator is used as chip clock source, PB7..6 is used as TOSC2..1
input for the Asynchronous Timer/Counter2 if the AS2 bit in ASSR is set.
The various special features of Port B are elaborated in “Alte f port B” on page
7&-and *System clockand clock aptions” onipage 27-

1.1.4 Port C (PC5:0)
Port C is a 7-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
PC5..0 output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port C pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port C pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

1.1.5 PC6/RESET
If the RSTDISBL Fuse is programmed, PC6 is used as an I/O pin. Note that the electrical char-
acteristics of PC6 differ from those of the other pins of Port C.
If the RSTDISBL Fuse is unprogrammed, PC6 is used as a Reset input. A low level on this pin
for longer than the minimum pulse Iength will generate a Reset, even if the clock is not running.
The minimum pulse length is given in T 3 on page 307, Shorter pulses are not guaran-
teed to generate a Reset.
The various special features of Port C are elaborated in “Alt » functions of port C” on page

1.1.6 Port D (PD7:0)
Port D is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port D output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port D pins that are externally pulled low will source current if the pull-up

e s e e e e 3

2545T-AVR-05/11
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1.1.8 AREF

resistors are activated. The Port D pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

The various special features of Port D are elaborated in “Alternate functions of port D7 on

Hd

AV is the supply voltage pin for the A/D Converter, PC3:0, and ADC7:6. It should be externally
connected to V¢, even if the ADC is not used. If the ADC is used, it should be connected to Ve
through a low-pass filter. Note that PC6..4 use digital supply voltage, V.

AREF is the analog reference pin for the A/D Converter.

1.1.9 ADC7:6 (TQFP and QFN/MLF package only)

2545T-AVR-05/11

In the TQFP and QFN/MLF package, ADC7:6 serve as analog inputs to the A/D converter.
These pins are powered from the analog supply and serve as 10-bit ADC channels.




DB101 taru DB107

VOLTAGE 50V ~ 1000V
1.0AMP Single Phase Bridge Rectifiers

@ \ 4 ® 3
Elektronische Bauelemente

RoHS Compliant Product

A suffix of "-C" specifies halogen & lead-free

FEATURES

* Ideal for printed circuif board
* Reliable low cost construction utilizing'molded

plastic technique
" High surge current capability

* Polarity: marked on body
” Mounting position: Any

* Weight: 1.0 grams

AXI

Rating 25 °C
Single pt
For capacitive

ture unless otherwise specified
istive ordndugtive Toad.
oad, derate current by 20%.

TYPE NUMBER DB101 DB102 'DBT103| DB1044 DB105 | DB106 DB107 | UNTS
Maximum Recurrent Peak Reverse Voltage 50 100 200 400 800 800 1000 \
Maximum RMS Voltage 05 70 140 280 560 700 \
Maximum DC Blocking Voltage 50 100 200 400 800 1000 v
Maximum Average Forward Rectified Current

375%9.5mmy) Lead Length al Ta=40'C 1.0 A
Peak Forward Surge Current, 8.3 ms single half sine-wave

superimposed on rated load (JEDEC method) 50 A
Maximum Forward Voitage Drop p idge Element a ; .1 V
Maximum DC Reverse Current . 10 mA
at Rated DC Blocking Voltage 500 MA
Operating Temperature Range, Tu B85 ~ +125 °c
Storage Temperature Range, 596~~~ o -65 ~ +150 "G

Any changing of specification will not be mformed individual

http://www.SeCoSGmbH.com
01-Jun-2002 Rev. A Page10of 2




DB101 tTaru DB107

VOLTAGE 50V ~ 1000V
1.0AMP Single Phase Bridge Rectifiers

Elektronische Bauelemente

RATING AND CHARACTERISTIC CURVES (DB101 THRU DB107)

FIG 1-TYPICAL FORWARD CURRENT FIG 2-MAXIMUM NON-RE WARD
DERATING CURVE SURGE CURRENT
50
40
24
175 ;
y 5 10 100
NUMBER OF CYCLES AT 60Mz
FIG 3-TYPICAL FORWARD FIG 4-TYPICAL REVERSE
CHARACTERISTICS CHARACTERISTICS
50 50 j
g 10 2 OB o o, 1
T 3.0
&
g 10 8 ‘o
th O]
B &
i 2
z ;
B 2 /
;33' 0.1 & o1 o
01 , / 01 — _
0 2 A B 1l e 14 0 20 40 60 80 100 120 140

FORWARD VOLTAGE (V) PERCENT OF RATED PEAK REVERSE VOLTAGE, (%)

Any changing of specification will not be mformed individual

/1///1’ e SeCoSCGmbH .com

01-Jun-2002 Rev. A Page2of 2




Zhengzhou Winsen Electronics Technology Co., Ltd WWW.Winsensor.com

MP135 Flat Surfaced Gas Sensor

Overview

MP135 flat surfaced sensor is used for flammable gas detection, which adopts
advanced flat production technology. The heater and metal oxide
semiconductor material on the ceramic substrate of subminiature Al,O; are
fetched out by electrode down-lead, encapsulated in metal socket and cap.
When the target gas exists, the higher the concentration of target gas in the air,
the higher conductivity of sensor is. Use simple electro circuit to convert the
variation of conductivity to output signal corresponds to gas concentration.

Features
* High selectivity to H2
* Small size f Hesker
* 5V rated voltage, low consumption - - -
* Fast response and resume 1 : Eirctroda
* Good stability and long life B e e
* Simple drive circuit 34 tortext . Sinies
Basn
Application - T
Widely used for household harmful gas detection and § &y %3
Air fresh v VIWER LS " 8
Performance parameters {
Model MP135 { =
T Semiconductor flat surfaced “r @i
P gas sensor
Standard encapsulation Metal -l
Target gas H2, Alcohol, CO
10-1000ppm H,
Detection concentration 10-1000ppm Alcohol Basic testing circuit
10-500ppmCO
Loop
voltage Ve =24V DC
Standard Heating
chreulf voltage Vh 5.0V+0.2V ACorDC
Load ; 1 3
resistance | " AdPeigl®
Heating Vi gas
TR Ry 110Q+10Q (Room Tem.) Ve 4
Heating
5| P
Standard conil.:‘mptl iy o Re Vaour
features of
sensor ress'i‘g:ﬁie Rs | 10KQ-100K€ (in 50ppm H )
Sensitivity | S Rs(in air) /Rs(50ppmH,) =3
%gg cs?grt): a <0. 6 (Rsoppu/Rioppa 1) Calculation formula of sensor’'s consumption:
Ps=Vc?xRs/(Rs+Ry)?
s 20°C42°C; 65%+5%RH et
Standard = d“mc" : Yt_ TR Calculation formula of sensor’s resistance:
condition andard testing c:5 .1V = i
of test circuit Vi 5.0V£0.1V Res/elVeer IR
Warm-up time More than 48 hours Shock resistance

Tel: 86-371-67169097 - Fax: 86-371-60932988 Email: sales@winsensor.com
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Vibration: frequency-1000 times/min, full swing-4mm, duration time-1 hour, vertical direction
Impact: acceleration-100G, vertical direction, repeat 5 times

Sensitivity features Effects of temperature and humidi
10 1.9
ic1 L% '
L5
o3
1 B ' >
T L1
~—$—Ajr e i
—®—C4H10 T 1
co NEE 07—
—— Alcohol "‘-\
‘ H2 " L) 0.5 ) ! L L I L
11 . 20 -0 0 00,020 3 40 5 C
1 10 100

Pic2

Pic1: Rs expresses the resistance of sensor in different
concentration of gas. Ro expresses the resistance of
sensor in clean air. All the tests in the picture are

all finished under the standard testing condition.

Response and resume

Pic2: Rs expresses the resistance under 50ppmH2
and various temperature and humidity conditions.
Ro expressed the resistance under 50ppmH2 and
20°C/65%RH conditions.

Long-term stability

MP135 Long term Stahility
2 F : : :
] .= i L5
$hd s z 13
: : : LU= g ————————8
> | : 0.9
: ! vo 7 =10 W)
H d i iy
2 F 5 ? 1 E 0.5 SUPPHHQW)
Bl 2! Time (s) 03 o ¢
e NN 0
L B ; } 01
R A R B S O i e o s 10 20 30 60 150 180
0 20 40 60 80 Time (days)
Note

1 Following conditions must be avoided.
1.1 Exposed to organic silicon steam.
If organic silicon steam is adsorbed on the surface of sensor, sensitive material of sensor will be coated, which will restrain

sensitivity of sensor and beyond retrieve. The sensor should avoid exposing to where existing of silicon adhesive, fixature,
silicon latex, putty or other plastic additive contains silicon.

1.2 High corrosive gas environment

If the sensors exposed to high concentration corrosive gas (suchas H,S, SO,, Cl,, HCl etc),it will not only resultin corrosion

Tel: 86-371-67169097 - Fax: 86-371-60932988 Email: sales@winsensor.com
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of sensors structure, also it will make the sensitive materials changed irreversibly.
1.3 Alkali, Alkali metals salt, halogen pollution

The sensors performance will lead to deterioration if sensors are sprayed polluted by alkali metals salt especially brine, or
exposed to halogen such as fluorin.

1.4 Exposed to the water
The sensitivity of sensor will be reduced when spattered or dipped in water.

1.5 Freezing

If icing up on surface of sensor, it will lead sensitive material disintegrate then lose sensitivity.
1.6 Applied voltage overhigh

If applied voltage on sensors or heater higher than specified value, it will lead to wire lead and heater broken, and reduce its
sensitivity, even if sensors have no physics damage.

2 Following conditions should be possibly avoided
2.1 Condensation water
Under indoor conditions, slight condensation water will effect performance of sensor lightly. However, if condensation water on
the surface of sensor and keep a certain period, sensitiviy of sensor will decrease.
2.2 Used in high gas concentration
No matter the sensor is electrified or not, if placed in high gas concentration for a long time, it will effect features of sensor.
2.3 Long time storage
If stored for long time without being electrified, the resistance of sensor produces reversible drift, which is related with storage
conditions. Sensor should be stored in airproof without silicon gel bag with clean air. For the sensor with long time storage but
no electrify, they need long aging time for stability before using.
2.4 Long time exposed to adverse environment
No matter the sensor electrified or not, if exposed to adverse environment for long time, such as high humidity, high
temperature, or high pollution etc, it will effect the performance of sensor badly.
2.5 Vibration
Continual vibration will result in sensor down-lead resonance then rupture. In transportation or assembling line, pneumatic
screwdriver/ultrasonic welding machine can lead this vibration.
2.6 Concussion
If sensors meet strong concussion, it may lead its lead wire disconnected.
2.7 Usage
For sensors, handmade wielding is optional way. If use wave crest wielding should meet the following conditions:
2.7.1 Soldering flux: rosin soldering flux contains least chlorine.
2.7.2 Speed: 1-2 Meter/Minute
2.7.3 Warm-up temperature: 100+20°C
2.7.4 Welding temperature: 250+10°C
2.7.5 A single pass wave crest welding machine
If disobey the above using terms, the sensitivity of sensor will be reduced.

Tel: 86-371-67169097 - Fax: 86-371-60932988 Email: sales@winsensor.com
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