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LAMPIRAN C
PROGRAM PADA PENGONTROL MIKRO
ATMEGA16



Program Mikrokontroler Pengirim

" Program Pembaca Suhu, Kelembaban, Tekanan dan Getaran
" Kirim via Wireles

$regfile = "ml6def.dat"
$crystal = 4000000
$baud = 1200

Config Adc = Single , Prescaler = Auto

Dim Hasil As Single

Dim Hasilsuhu As Single

Dim Suhu As Single

Dim X As Single

Dim Ctr As Byte

Dim Dataword As Word

Dim Command As Byte

Dim Dis As String * 20

Dim Suhustring As String * 6
Dim Kelembabanstring As String * 5
Dim Tekananstring As String * 6
Dim Calc As Single

Dim Calc2 As Single

Dim Rhlinear As Single

Dim Rhlintemp As Single

Dim Tempc As Single

Dim Tempf As Single

Dim D_msb As Byte

Dim D_Isb As Byte

Dim Tekanan As Single

Dim Datagetaran As Word

Dim Sdatagetaran As String * 5
Dim Datakirim As String * 26
Dim Sgetaran As String * 1

Const C1 = -4
Const C2 = 0.0405
Const C3 = -0.0000028

Const T1lc = .01
Const T2 = .00008
Const T1f = .018

Sck Alias Portb.0
Dataout Alias Portb.1
Datain Alias Pinb.1

Getaran Alias Pina.0 "input
getaran

Declare Sub Getit()



Ddrb = &B11111111 “all Port

B Output

Ddra = &B0O0000000

Config Pinb.0 = Output "sck
Config Pinb.1 = Output

"datain

Config Scl = Portc.0

Config Sda = Portc.1
"Config Clock = User

Set Dataout

For Ctr = 1 To 12
Set Sck
Waitus 2
Reset Sck
Waitus 2

Next Ctr

Wait 2

Start Adc "ADC mulai
konversi

Do

Command = &B00000011 "command untuk
mendapatkan suhu

Call Getit "Panggil sub rutin pengambilan
data suhu

Tempf = T1f * Dataword

Tempf = Tempf - 40

Tempc = Tlc * Dataword "jadikan suhu derajat
celcius

Tempc = Tempc - 40

X = Tempf

Hasil = X - 32

Suhu =5/ 9

Hasilsuhu = Hasil * Suhu
Dis = Fusing(hasilsuhu , "###_##")
Suhustring = Fusing(hasilsuhu , "###_.#")



Command = &B00000101 ; "Untuk
Kelembaban

Call Getit "panggil subrutin untuk mengambil
data

Calc = C2 * Dataword

Calc2 Dataword * Dataword
Calc2 C3 * Calc2

Calc = Calc + C1

Rhlinear = Calc + Calc2
Calc T2 * Dataword

Calc Calc + Tlc

Calc2 = Tempc - 25

Calc = Calc2 * Calc

Rhlintemp = Calc + Rhlinear
Dis = Fusing(rhlintemp , "##_##')
Kelembabanstring = Fusing(rhlintemp , "##.#")

I2cstart

12cwbyte &HEO
12cwbyte O

12cstop

Waitms 50

I2cstart

12cwbyte &HE1
12crbyte D msb , Ack
12crbyte D _Isb , Nack

12cstop

Tekanan = D_msb * 256
Tekanan = Tekanan + D_Isb
Tekanan = Tekanan / 10

Tekananstring = Fusing(tekanan , “####_ #'")

Datagetaran = Getadc(l)

lllll
IIOII

1 Then Sgetaran
0 Then Sgetaran

I Getaran
I Getaran



Pengiriman seluruh data
Suhu, kelembaban, tekanan, getaran

Datakirim = " S" + Suhustring + "K" + Kelembabanstring + "T" +
Tekananstring + "G" + Sgetaran + "A"
Print &HAA ; Datakirim ; Datagetaran ; "L"

Waitms 300
Loop

End

Sub Getit()

Local Datavalue As Word
Local Databyte As Byte

"Transmission start"

Set Sck

Reset Dataout
Reset Sck

Set Sck

Set Dataout
Reset Sck

"pengiriman command
Shiftout Dataout , Sck , Command , 1
Ddrb = &B11111101 “datain Is Now Input

Config Pinb.1 = Input
"datain

Set Sck

Reset Sck

Waitus 10

Bitwait Pinb.1 , Reset

Shiftin Datain , Sck , Databyte , 1
"pengambilan Msb
Datavalue = Databyte

Ddrb = &B11111111
Config Pinb.1 = Output

Reset Dataout



Set Sck
Reset Sck

Ddrb = &B11111101 “datain Is Now Input

Config Pinb.1 = Input

Shiftin Datain , Sck , Databyte , 1

"pengambilan Lsb

Shift Datavalue , Left

, 8

Datavalue = Datavalue Or Databyte

Dataword = Datavalue
Ddrb = &B11111111

Config Pinb.1 = Output

Reset Dataout
Set Sck
Reset Sck

Ddrb = &B11111101 “datain Is Now Input

Config Pinb.1 = Input

Shiftin Datain , Sck , Databyte , 1

Ddrb = &B11111111

Config Pinb.1 = Output

Set Dataout
Set Sck
Reset Sck

End Sub

Program Mikrokontroler Penerima

$regfile = "ml6def.dat”
$crystal = 4000000
$baud = 1200

Dim A As String * 50
buffer 50

Enable Interrupts
Print "Penerima"

Waitms 500
Do

"siapkan



Input A " Tunggu data dari
Pengukur

Print A "Kirim kekomputer
data tsb

Loop

End
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unit Unitl;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics,
Controls, Forms,
Dialogs, ExtCtrls, QCCom32, StdCtrls, Buttons, TeEngine, Series,
TeeProcs, Chart, Gauges, DB, DBTables, Grids, DBGrids;

type

TForml = class(TForm)
com: TQCCom32;
Timerl: TTimer;
BitBtnl: TBitBtn;
psuhu: TPanel;
pkelembaban: TPanel;
ptekanan: TPanel;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Label4: TLabel;
Label5: TLabel;
Label6: TLabel;
Bevell: TBevel;
pjam: TPanel;
ptanggal: TPanel;
Buttonl: TButton;
DBGridl: TDBGrid;
DataSourcel: TDataSource;
Tablel: TTable;
Chart2: TChart;
Series2: TFastLineSeries;
DataSource2: TDataSource;
Table2: TTable;
DBGrid2: TDBGrid;
BTNsimpan: TBitBtn;
BTNBerhenti: TBitBtn;
BitBtn2: TBitBtn;
BitBtn4: TBitBtn;
procedure TimerlTimer(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
procedure BTNsimpanClick(Sender: TObject);
procedure BTNBerhentiClick(Sender: TObject);
procedure BitBtn2Click(Sender: TObject);

procedure BitBtn4Click(Sender: TObject);
private

{ Private declarations }
public



{ Public declarations }
end;

var
Forml: TFormil;
datars232:string;

kode, x,posS, poskK, posT, posG, posA, posB, STgetar ,Bgetaran,BesarGetaran
s integer;

menit:integer;

menitlama,Bsgetaran:string;

SimpanGetar:boolean;

implementation
{$R *_.dfm}

procedure TForml.TimerlTimer(Sender: TObject);

begin

pjam.caption:=formatdatetime("hh:mm:ss”,time);
ptanggal .caption:=formatdatetime(“dd/mm/yyyy" ,date);

if menit=5 then
begin
menit:=0;

tablel.Refresh;

tablel.Last;

tablel.Insert;

tablel.FieldByName("TANGGAL") .asstring:=ptanggal .caption;
tablel._FieldByName("JAM™) . .asstring:=pjam.caption;
tablel.FieldByName("SUHU") .asstring:=psuhu.caption;
tablel._FieldByName("KELEMBABAN") .asstring:=pkelembaban.caption;
tablel._FieldByName("TEKANAN®) .asstring:=ptekanan.Caption;
tablel._Post;

end;

ifT menitlama<>copy(pjam.caption,5,1) then
begin
menitlama:=copy(pjam.caption,5,1);
menit:=menit+1;
end;

datars232:=com.read;

ifT length(datars232)>20 then
begin

posS:=pos("ST,datars232);
posK:=pos("K" ,datars232);
posT:=pos("T",datars232);
posG:=pos("G",datars232);
posA:=pos("A",datars232);



posB:=pos("L",datars232);

if (posS<>0) and (posK<>0) and (posT<>0)
and (posG<>0) and (posA<>0) and (posB<>0) then
begin

Bsgetaran:=copy(datars232,posA+1,posB-posA-1);

val (Bsgetaran,Bgetaran,kode);
if bgetaran<>0 then
begin
BesarGetaran:=(bgetaran div 2)-189;

ifT simpangetar then

begin
table2.refresh;
table2.Last;
table2.Insert;

table2._FieldByName("TANGGAL") .asstring:=ptanggal .caption;
table2_FieldByName("JAM™) .asstring:=pjam.caption;

table2.fieldbyname("DATA") .asstring:=inttostr(BesarGetaran);
table2._Post;
end;
end else Besargetaran:=0;

psuhu.caption:=copy(datars232,posS+1,4);
pkelembaban.caption:=copy(datars232,posK+1,4);
ptekanan.caption:=copy(datars232,posT+1,posg-posT-1);
XI=X+1;

Chart2.Series[0].Add(besargetaran, inttostr(x), clTeeColor);

end;

end;
end;

procedure TForml.FormCreate(Sender: TObject);

begin

com.pick;

X:=0;
menitlama:="0";
menit:=0;
simpangetar:=false;
end;

procedure TForml.ButtonlClick(Sender: TObject);
begin

chart2_Series[0].clear;

X:=1;

end;



procedure TForml.BTNsimpanClick(Sender: TObject);
begin

simpanGetar:=true;

btnsimpan.enabled:=false;
btnberhenti.enabled:=true;

end;

procedure TForml.BTNBerhentiClick(Sender: TObject);
begin

SimpanGetar:=false;

btnberhenti.enabled:=false;
btnsimpan.enabled:=true;

end;

procedure TForml.BitBtn2Click(Sender: TObject);
begin
table2.Refresh;
while not table2.eof do
begin
table2.Last;
table2.Delete;

end;
end;

procedure TForml.BitBtn4Click(Sender: TObject);
begin
tablel.Refresh;
while not tablel.eof do
begin
tablel.Last;
tablel.Delete;

end;
end;

end
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SHT1x / SHT7x
Humidity & Temperature Sensor

Evaluation Kit
Available

_ Relative humidity and temperature sensors
_ Dew point
_ Fully calibrated, digital output
_ Excellent long-term stability
_ No external components required
_ Ultra low power consumption
_ Surface mountable or 4-pin fully interchangeable
__ Small size
Automatic power down

SENSIRION

THE SENSOR COMPANY

SHT7x

SHT1x / SHT7x Product Summary

The SHTxx is a singe chip reletive humidity and
temperature multi sensor module comprising a calibrated
digital autput. Application of industrial CMOS processas with
patented micro-machining (CVIOSens® technology) ensures
highest reliability and excellent long term stability. The
device includes a capacitive palymer sensing elemen: for
relative humidity and a bandgap temperaturs sensor. Both
are seamlessly coupled to a 14bit analog to digital converter
and a serial interface circuit on the same chip. This results in
superior signal quality, a fast response time and insensitivity
to external disturbances (EMC) at a very competitive price.

Each SHTxx is individually calibrated in a precision humidity
chamber with a chilled mirror hygrometer as reference. The

calibration coefficients are programmed into the OTP
memory. These coefficients are used internally during
measurements to calibrate the signals from the sensors.

The 2-wire serial interface and intemal voltage regulation
allows easy and fast system integration. Its tiny size and low
power consumption makes if the ultmate choice for even
the most demanding applications.

The device is supplied in either a surface-mountable LCC
(Leadless Chip Carrier) or as a pluggable 4-pin single-in-ine
type package. Customer specific packaging options may be
available on request.

Applications

_HVAC

_ Automofive

_ Consumer Goods
_ Weather Stations
_ (De-) Humidifiers

_ Test & Measurement
_ Data Logging
_ Automation
White Goods
_ Medical

Ordering Information

Part Humldity | Temperature

Number | accuracy |accuracy  |© 2c<29

SHT11 | +3.5%RH | +0.5°C @25°c |SMT (LCC)

SHT15 | +2.0%RH |+04°C SMT (LCC)

SHT71 | +3.5%RH |+0.5°C @25°C |4-pin single-in-line

SHT75 | +2.0%RH |+0.4°C 4-pin single-in-line

Block Diagram
Calibration

k %RH Memorv

Sensor 4§ > DATA

Sl

Temp.
Sensor

y Bigital 2
D wire
7 s
& &
CRC
A g=nerator

h 4

Amplifcation

GND

VoL

i
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SHT1x / SHT7x Relative Humidity & Temperature Sensor System

SENSIRION

THE SENSOR COMPANY

1 Sensor Performance Specifications

Parameter ]Conditions [Min. [Typ. [Max. [Units
Humidity
Resolution @ 0.5 (0.03(0.03 |% RH
8 | 12| 12 |hit
Repeatability 0.1 % RH
Accuracy () linearized see figure 1
Uncertainty
Interchangeability Fully interchangeable
Nonlinearity raw data +3 % RH
linearized << % RH
Range 0 100 |% RH
Response time  |1/e (63%) 4 s
slowly moving air
Hysteresis +] % RH
Long term stability | Typical <1 % RH/yr
Temperature
Resolution @ 0.04{0.01| 0.01 |°C
0.07(0.02]|0.02 |°F
12 | 14 | 14 |bit
Repeatability +0.1 °C
0.2 °F
Accuracy see figure 1
Range -40 123.8|°C
-40 254 9|°F
Response Time |1/e (63%) 5 30 |s

Table1  Sensor Performance Specifications

2 Interface Specifications

Vdd
GND ——
uc DATA § SHT 1x
(master) i ¢ (slave)
SCK
Vdd 2.4 - 5.5V

Figure 2 Typical application circuit

2.1 Power Pins

The SHTxx requires a voltage supply between 2.4V and
5.5V. After powerup the device needs 11ms to reach its
“sleep” state. No commands should be sent before that time.
Power supply pins (VDD, GND) may be decoupled with a
100 nF capacitor.

2.2 Serial Interface (Bidirectional 2-wire)

The serial interface of the SHTxx is optimized for sensor
readout and power consumption and is not compatible with
I2C interfaces, see FAQ for details.

,Relative Humidity absolute accuracy

+ 5% =
9 —
+ 4% \\ SHT11/71 /,
+ 3% — \\ !f
w0ty L [ SHTAS/AS | | |
+ 1% —
+0% —T—T 1T 1T 1T 1 1 71%RH
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Temperature accuracy

+54°F

£2°CH 2 +36°F
SHT11/71 e
+ 1°C =fredord s +1.8°F
] 2 P of SHT15/75
0°C | D O T . L O L L O L O L L T 0°F
-40*C 0°C 40°C Bo“C 120°C
-40°F 32°F 104°F 176°F 248°F
Dewpoint accurac 25°C ical
+5°C- B ye Uypleal) + 9.0°F
+ 4°C— £ 727F
+ 3°CH * 5.4°F
+ 1°C— o 8 e = + 1.8°F
A BHT15/78 |~ ~---1" o
t O C I ] I | I I | I I | cy“ RH

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

Figure 1 Rel Humidity, Temperature and Dewpoint accuracies

2.2.1  Serial clock input (SCK)

The SCK is used to synchronize the communication between
a microcontroller and the SHT1x / SHT7x. Since the
interface consists of fully static logic there is no minimum
SCK frequency.

2.2.2  Serial data (DATA)

The DATA tristate pin is used to transfer data in and out of
the device. DATA changes after the falling edge and is
valid on the rising edge of the serial clock SCK. During
communication the DATA line must remain stable while SCK
is high. To avoid signal contention the microcontroller should
only drive DATA low. An external pull-up resistor (e.g 10kQ )
is required to pull the signal high. (See Figure 2) Pull-up
resistors are often included in 1/O circuits of micracontrollers.
See Table 5 for detailed 10 characteristics.

' Each SHTxx is tested to be within RH accuracy specifications at 25°C (77°F) and 48°C (118.4°F)
2 The default measurement resolution of 14bit (temperature) and 12bit (humidity) can be reduced to 12 and 8 bit through the status register.

WWW _sensirion.com

v2.0 March 2003
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SHT1x/ SHT7x Relative Humidity & Temperature Sensor System

SENSIRION

THE SEMNSOR COMPANY

2.2.3 Sending a command

To initiate a transmission, a “Transmission Start” sequence
has to be issued. It consists of a lowering of the DATA line
while SCK is high, followed by a low pulse on SCK and

raising DATA again while SCK is still high.
DATA { J’

Figure 3

"Transmission Start" sequence

The subsequent command consists of three address bits
(only “000" is currently supported) and five command bits.
The SHT1x/SHT7x indicates the proper reception of a
command by pulling the DATA pin low (ACK hit) after the
falling edge of the 8th SCK clock. The DATA line is released
(and goes high) after the falling edge of the 9th SCK clock.

Command Code
Reserved 0000x
Measure Temperature 00011
Measure Humidity 00101

Read Status Register 00111

Write Status Register 00110
Reserved 0101x%-1110x
Soft reset, resets the interface, clears the 11110
status register to default values

wait minimum 11ms before next command

Table2  SHTxx list of commands

2.24 Measurement sequence (RH and T)

After issuing a measurement command ('00000101" for RH,
‘00000011 for Temperature) the controller has to wait for the
measurement to complete. This takes approximately
11/55/210ms for a 8/12/14bit measurement. The exact time
varies by up to +15% with the speed of the internal oscillator.
To signal the completion of a measurement, the SHT1x pulls
down the data line. The controller must wait for this “data
ready” signal before starting to toggle SCK again.

Two bytes of measurement data and one byte of CRC
checksum will then be transmitted. The uC must
acknowledge each byte by pulling the DATA line low. All
values are MSB first, right justified. (e.g. the 5" SCK is MSB
for a 12bit value, for a 8bit result the first byte is not used).
Communication terminates after the acknowledge bit of the
CRC data. If CRC-8 checksum is not used the controller may
terminate the communication after the measurement data
LSB by keeping ack high.

The device automatically returns to sleep mode after the
measurement and communication have ended.

Warning: To keep self heating below 0.1°C the SHTxx
should not be active for more than 15% of the time (e.g. max.
3 measurements / second for 12bit accuracy).

2.2.5 Connection reset sequernce

If communication with the device is lost the following signal
sequence will reset its serial interface:

While leaving DATA high, toggle SCK 9 or more times. This
must be followed by a “Transmission Start” sequence
preceding the next command. This sequence resets the
interface only. The status register preserves its content.

DATA j
Transmission; Start

sck /1\[2\/3\[4-8\Jo\/ |\ L/ |

Figure 4 Connection reset sequence

226 CRC-8 Checksum calculation

The whole digital transmission is secured by a 8 bhit
checksum. It ensures that any wrong data can be detected
and eliminated.

Please consult application note “CRC-8 Checksum
Calculation” for information on how to calculate the CRC.

Transmission Start , Address='000' Command='00101" 5 e DO=SHE D conimt DR Iy
i | | | i | & Plain = uC controls DATA line
| oo,
DATA m I ] l Measurement
| I I a2 a1 a0 I c4 ca 2 e oo I ack | ~B5ms for 12 bit

Measurement is finished when the
SHT ¢ pulls down the DATA line !

CRC-8 Checksum I

7 [ 5 4 3 2 1 0 Iaclc
|

wait for next measurement

Skip ackncndedge o end transmis sion

12 bit humidity data i CRC«F’ vsed)

Transmission $tart

Skip acknowledge to | mmmrss i

end transmission P PRl
SCK | P A T
_________________________ | Rl B hesseees

LSB

Figure 5 Example RH measurement sequence for value “000011001* 0011°0001"= 2353 = 75.79%RH @ 25°C

WWW_Sensirion.com

v2.0 March 2003
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SHT1x / SHT7x Relative Humidity & Temperature Sensor System

SENSIRION

THE SENSOR COMPANY

wait for data ready

—r—
T 2 T T T T T | TTT I T T T TT T T T T T3
HO00 11 |® O | M$B | 1o | | 5B | |8 | Phecksym | |

Command

Figure 8 Overview of Measurement Sequence (TS =Transmission Start)

2.3 Status Register

Some of the advanced functions of the SHTxx are available
through the status register. The following section gives a
brief overview of these features. A more detailed description
is available in the application note “Status Register”

el L ] [ Blatuk T 1
9000001 1|0[l= E
L[ Reg ||

Command

Figure 7  Status Register Write

after switching on the heater, proper functionality of both

sensors can be verified.

* In high (>95%) RH environments heating the sensor
element will prevent condensation, improve response
time and accuracy

Warning: While heated the SHTxx will show higher

temperatures and a lower relative humidity than with no

heating.

2.4 Electrical Characteristics'"
VDD=5V, Temperature= 25°C unless otherwise noted

Parameter Conditions  |Min. |Typ. |Max. |Units
AT T T LT T I Stabub T T | fd TTTTTTT
e 0|0|0|0|0|1 |1 1 ‘“5 Req | [ | ‘“5 Pqﬁcﬁurln g Power supply DC . 24 5 | 85 |V
3 - Supply current measuring 550 UA
Command average 22 | 288 UA
Figure 8 Status Register Read sleep 03| 1 |uA
- — Low level output voltage 0 20% |Vdd
?" Type Dmr:j‘"’" gﬁfﬂ"“ High level output voltage 75% 100% |Vdd
resernv - - - -
6 |R End of Battery (low voltage detection) X | No default value, h@\n;]!;auelil_flputtvoilfage Eeg_?jtive g(_)lng 8({))“/ 12000'; :gg
0 for Vdd > 2 47 bit is  only igh level input voltage  |Positive going b b
1" for Vdd < 247 updated after a Input current on pads 1 |uA
measurement Output peak current on 4 |mA
5 reserved 0 Tristated (off) 10 LA
4 reserved 0 oy
3 il Tl 0 Table 4  SHTxx DC Characteristics
2 | RIW | Heater 0 | off — " >
T TRW | o reload from OTP 0 | reload Parameter Conditions Min | Typ.|Max. |Unit
0 [RMW |['1"= 8bit RH [ 12bit Temperature resolufion |0 | 12bitRH Fsck |SCKfrequency |VDD>45V 10 |[MHz
'0" = 12bit RH / 14bit Temperature resolution 14bit Temp. VDD <45V 1 |MHz
Table3  Status Register Bits Trro |DATAfall ime  |Output load 5 pF 35|10 | 20 |ns

2.3.1 Measurement resolution

The default measurement resolution of 14bit (temperature)
and 12bit (humidity) can be reduced to 12 and 8 bit. This is
especially useful in high speed or extreme low power
applications.

2.3.2 End of Battery

The “End of Battery” function detects VDD voltages below
2.47V. Accuracy is £0.05V

2.3.3 Heater

An on chip heating element can be switched on. It will
increase the temperature of the sensor by approximately 5°C
(9°F). Power consumption will increase by ~8mA @ 5V.
Applications:

By comparing temperature and humidity values before and

' Parameters are penodically sampled and not 100% tested
@ With one measurement of 8 bit accuracy without OTP reload per second
B With one measurement of 12bit accuracy per second

Qutput load 100 pF | 30 | 40 | 200 |ns

Tewx | SCK hiflow time 100 ns
Tv DATA valid time 250 ns
Tsu |DATA setup time 100 ns
Teo  |DATA hold time 0|10 ns
TrITF |SCK riseffall time 200 ns
Table 5  SHTxx I/O Signals Characteristics
TCLH |- 3 5T [y
—= FscK - —»f [IF

=—THO

DATA )q X X

Figure 9  Timing Diagram

WWW_SENSIrion.com

v2.0 March 2003 An
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SHT1x / SHT7x Relative Humidity & Temperature Sensor System

SENSIRION

THE SENSOR COMPANY

3 Converting Output to Physical Values

3.1 Relative Humidity

To compensate for the non-linearity of the humidity sensor

and to obtain the full accuracy it is recommended to convert

the readout with the following formula':

RH, .. =€+, #SOgy +C; 050z,
SOru c1 2 c3

12 bit 4 0.0405 -2.8"10%
8 bit 4 0.648 -1.2*10*

Table 6  Humidity conversion coefficients

linear

For simplified, less computation intense conversion formulas

see application note “RH and Temperature Non-Linearity

Compensation™.

The humidity sensor has no significant voltage dependency.
100%
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Figure 10 Conversion from SOrx to relative humidity

3.1.1  Compensation of RH/Temperature dependency

For temperatures significantly different from 25°C (~77°F)
the temperature coefficient of the RH sensor should be
considered:

RHyye =(Toc - 25) e (t, +1, #SOg) +RH

linear

SO t1 tz
12 bit 0.01 0.00008
8 bit 0.01 000128
Table7  Temperature compensation coefficients

This equals ~0.12%RH / °C @ 50%RH

1 Where SOxx is the sensor output for relative humidity

3.2 Temperature

The bandgap PTAT (Proportional To Absolute Temperature)
temperature sensor is very linear by design. Use the
following formula to convert from digital readout to
temperature:

Temperature =d; +d, ¢ SO;

VDD | di[°C] | di[*f] SOr d2[°C] | d2[°f]
5V | 4000 [ -40.00 14bit 001 | 0.018
4V | 3975 | -39.50 12bit 004 | 0.072

3.5V| -3966 | -39.35
3V | 3960 | -39.28
2.5V| -3955 | -39.23

Table 8

Temperature conversion coefficients

For improved accuracies in extreme temperatures with more
computation intense conversion formulas see application
note “RH and Temperature Non-Linearity Compensation”.

3.3 Dewpoint

Since humidity and temperature are both measured on the
same monolithic chip, the SHTxx allows superb dewpoint
measurements. See application note “Dewpoint calculation”
for more.
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4 Applications Information
4.1 Operating and Storage Conditions

0, — - e e
100% \\Maximum operating
80% -] \‘ conditions
60% Notmal operating \
40% = conditions \\
b
20%4 '
]
0% T T T I 1 I
40°C e 40°C f0°c 100°C 120°C

Figure 11 Recommended operating conditions

Conditions outside the recommended range may temporarily
offset the RH signal up to £3%RH. After return to normal
conditions it will slowly return towards calibration state by
itself. See 4.3 “Reconditioning Procedure” to accelerate this
process. Prolonged exposure to extreme conditions may
accelerate ageing.

4.2 Exposure to Chemicals

Vapors may interfere with the polymer layers used for
capacitive humidity sensors. The diffusion of chemicals into
the polymer may cause a shift in both offset and sensitivity.
In a clean environment the contaminants will slowly outgas.
The reconditioning procedure described below  will
accelerate this process.

High levels of pollutants may cause permanent damage to
the sensing polymer.

4.3 Reconditioning Procedure

The following reconditioning procedure will bring the sensor
back to calibration state after exposure to extreme conditions
or chemical vapors.

80-90°C (176-194°F) at < 5%RH for 24h (baking) followed by
20-30°C (ro-s0°F) at > 74%RH for 48h (re-hydration)

4.4 Qualifications

Extensive tests were performed in various environments.
Please contact SENSIRION for additional information.

|[Environment Norm Results(!
Temperature JESD22-A104-B -40°C |Within
[Cycles 1125°C, 1000cy Specifications
HAST JESD22-A110-B Reversible shift
Pressure Cooker |2.3bar 125°C 85%RH |by +2% RH
Salt Atmosphere  |DIN-50021ss Within
Specifications

Freezing cycles -20/+90°C, 100cy Reversible shift
fully submerged  |30min dwell time by +2% RH
Various Automotive|DIN 72300-5 Within
{Chemicals Specifications
Cigarette smoke  |Equivalent to 15years  |Within

in a mid-size car Specifications

Table9  Qualification tests (excerpt)

4.5 ESD (Electrostatic Discharge)

ESD immunity is qualified according to MIL STD 883E,
method 3015 (Human Body Model at 2kV)).

Latch-up immunity is provided at a force current of 100 mA
with Tams=80°C according to JEDEC 17.

See application note “ESD, Latchup and EMC” for more
information.

4.6 Temperature Effects

The relative humidity of a gas strongly depends on its
temperature. It is therefore essential to keep humidity
sensors at the same temperature as the air of which the
relative humidity is to be measured.

If the SHTxx shares a PCB with electronic components that
give off heat it should be mounted far away and below the
heat source and the housing must remain well ventilated.

To reduce heat conduction copper layers between the
SHT1x and the rest of the PCB should be minimized and a
slit may be milled in between. ( See figure 14 )

4.7 Materials Used for Sealing / Mounting

Many materials absorb humidity and will act as a buffer,
increasing response times and hysteresis. Materials in the
vicinity of the sensor must therefore be carefully chosen.
Recommended materials are:

All Metals, LCP, POM (Delrin), PTFE (Teflon), PE, PEEK,
PP, PB, PPS, PSU, PVDF, PVF

For sealing and gluing (use sparingly):

high filled epoxy for electronic packaging (e.g. glob top,
underfill), and Silicone are recommended.

4.8 Membranes

A membrane can be used to prevent dirt from entering the
housing and to protect the sensor. It will also reduce peak
concentrations of chemical vapors. For optimal response
times air volume behind the membrane must be kept to a
minimum.

4.9 Light

The SHTxx is not light sensitive. However prolonged direct
exposure to sunshine or strong UV radiation may age the
housing.

4.10Wiring Considerations and Signal Integrity

Carrying the SCK and DATA signal parallel and in close
proximity (e.g. in wires) for more than 10cm may result in
cross talk and loss of communication. This may be resolved
by routing VDD and/er GND between the two data signals.
Please see the application note “ESD, Latchup and EMC” for
more information.

1} The temperature sensor passed all tests without any detectable drift. Package and electronics also passed 100%

WWW .sensirion.com
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5 Package Information
5.1 SHT1x (surface mountable)

IR TR e 5.1.3  Mounting Examples

1 |GND | Ground membrane _
2 DATA Serial data, bidirectional ey
3 SCK Serial clock, input

4 | VDD Supply 24 =5.5V

NC Remaining pins must be left unconnected

Table 10 SHT1x Pin Description

5.1.1  Package type

The SHT1x is supplied in a surface-mountable LCC
(Leadless Chip Carrier) type package. The sensors housing
consists of a Liquid Crystal Polymer (LCP) cap with epoxy
glob top on a standard 0.8mm FR4 substrate. The device is
free of lead, Cd and Hg.

Device size is 7.42 x 488 x 2.5 mm (0.29 x 0.19 x 0.1 inch)
Weight 100mg

The production date is printed onto the cap in white numbers
in the form wwy. e.g. "351" = week 35, 2001.

5.1.2  Delivery Conditions

The SHT1x are shipped in standard IC tubes by 80 units per
tube or in 12mm tape. Reels are individually labelled with
barcode and human readable labels.

d. (38 s

hny

Cova T

Tmier T
300 ;r':mln

Figure 12 Tape configuration and unit orientation

Slit to minimize heat
transfer from the PCB

-
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3==
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=
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-
-
=
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=

Figure 14 SHT1x PCB Mounting example

5.1.4  Soldering Information

Standard reflow soldering ovens may be used at maximum
235°C for 20 seconds.

For manual soldering contact time must be limited to 5
seconds at up to 350°C.

After soldering the devices should be stored at >74%RH for
at least 24h to allow the polymer to rehydrate.

Please consult the application note “Soldering procedure” for
more information.

Top View Side View Recommended PCB Footprint
1.9 1.49
(0.07) (0.06) =
sensor opening f i
& : :
i ‘I ;_AF = _ 1 % 1
A 7=y a8 v, : U—
& = i = v ~
&) S r N = =
S ] ! = ole el b ~
q/g YT - § dle 558 g ; :
Vel B |S Ter i 1 %, B » EE
L'<) [l N S N Z - o 1S
P = I3 =
=] ‘ 89
[ L=
2.44 ; 18 | 3480137 | 18
@.1) actual size 007 - ; 007
4.88 (0.19) 007) 708 (p.o78) (007)

Figure 15 SHT1x drawing and footprint dimensions in mm (inch)
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5.2 SHT7x (4-pin single-in-line)
Pin | Name Comment
1 SCK Serial clock input
2 |VDD Supply 24-5.5V
3 GND Ground
4 | DATA Serial data bidirectional

Table 11 SHT7x Pin Description

5.2.1 Package type?

The device is supplied in a single-in-line pin type package.
The sensor housing consists of a Liquid Crystal Polymer
(LCP) cap with epoxy glob top on a standard 0.6mm FR4
substrate. The device is Cd and Hg free.

The sensor head is connected to the pins by a small bridge
to minimize heat conduction and response times.

A 100nF capacitor is mounted on the back side between
VDD and GND.

All pins are gold plated to avoid corrosion. They can be
soldered or mate with most 1.27mm (0.05”) sockets

e.g.. Preci-dip / Mill-Max 851-93-004-20-001 or similar

Total weight: 168mg, weight of sensor head: 73mg

The production date is printed onto the cap in white numbers
in the form wwy. e.g. "351" = week 35, 2001.

5.2.2 Delivery Conditions

The SHT7x are shipped in 32mm tape. These reeled parts in
standard option are shipped with 500 units per 13inch
diameter reel. Reels are individually labelled with barcode
and human readable labels.

|
ooo !5 lLoo|oo/foon’\'>
T"TT{ TR T Y TR
BN [
i IR L I i | l Ii | " I
<L D bd oo JHMEE NNIU L ¢ b
cava Taps o,ofpoooolficoooq"{oocu(Hf
:omq‘:o
Tratler Tape Camponents Leader Tage
e iU S00men mnimum

Figure 16 Tape configuration and unit orientafion

5.2.3  Soldering Information

Standard wave SHT7x soldering ovens may be used at
maximum 235°C for 20 seconds.

For manual soldering contact time must be limited to 5
seconds at up to 350°C.

After wave soldering the devices should be stored at
>74%RH for at least 24h to allow the polymer to rehydrate.
Please consult the application note “Soldering procedure” for
more information.

! Other packaging options may be available on request.

3.1
(0-122)2
015 ~(0.09)
[ R | ]
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o E"i
A I | = | .
N 7 [ L
12 ~E | | 06
(0.05) S [ | (0.024)
L L
Ca—— ]
el
— — ey
[1] jz fs_ [a]
‘ oS
HE
| |
0.46 127 0.2
(0.018) 5 g (0.05) o1
02 0.08]"

Figure 17 SHT7x dimensions in mm (inch)
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DT-SENSE

BAROMETRIC PRESSURE &
TEMPERATURE SENSOR

Trademarks & Copyright

AT, IBM, and PC are trademarks of International Business Machines Corp.
Windows is a registered trademark of Microsoft Corporation.

Pentium is a trademark of Intel Corporation.

CodeVision&AWVR is copyright by Pavel Haiduc, HP InfoTech s.r.l.
BASCOM-51 and BASCOM-AVR are copyright by MCS Electronics.

I2C is a registered trademark of Philips Semiconductors.

DT-51 is a trademark of Innovative Electronics.
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1.1.

1.2.

PENDAHULUAN

DT-SEMSE BAROMETRIC FRESSURE & TEMPERATURE SEMSOR mervpakon
sebuah madul sensor cerdas berbasis sensar HPO3 yang dapaot digunakan
untuk mendeteksi besarmya tekanan dan temperatur vdara di sekitar sensor,
Kelsoran DT-3EMSE BAROMETRIC FRESSURE & TEMPERATURE SENSOR berupa
data digital yong sudah terkalibrasi penvh schingga dapat dipakai langsung
lunpa lerlule bonyak pedhitvnoon tambabon,. Modol sensor ini Jdilengkap
dengon antarmuke UART TTL dan I*C. Cenich aplikasi DT-SENSE BARDMETRIC
FRESSURE & TEMPERATURE SEMSOR anturc luin vnivk sistem pengukoran Jdan
kendali iekanan vdara, sistem baroemeter /altimeter, produk-produk perkiraon
cucca, atav aplizasi-oplkasi lain vang menggunakan informasi tekanan vdara
can rempearatr.

SPESIFIKASI DT-SENSE BAROMETRIC PRESSURE & TEMFERATURE SENSOR
Spesitikasi DT-SEMSE 3AROMETRIC PRESSURE & TEMPERATURE SEMSOR
sebagal bertkur:

Sumber catu daya menggunakan tegangan 4,5 - 5,5 Vali.

Range senzor ickanan vdara 300 - 1100 hpo [hectopascal)®.

Akurasi sensor tekanon vdora * 1,5 hpa.

Resolusl sensor tekanan udare 8,1 hpao.

Runge sensor temperatur =20 - 60 °C.

Akurasi sensor remperatuor + QJE .

Fesolusi sensor temperatur 0,1 °C.

Bin [nput /Ourpur kempatibel dengon level regongan TTL don CAOS.

Dilengkupi denyan antunmuka UART TTL dan 1°C.

Dilengkapi dengan jumper untuk pengaturan alamat, sehingga bisa di-
cateede sampai 8 madul tonpo perangkor keras rombaohon (onrek san

master menggunakan antarmuka *C).
*1 hpa — 1 millibar

SISTEM YANG DIAMJURKAN
Sistem yang dianjurkan untuk penggunaon DT-SEMSE BAROMETRIC PRESSURE
& TEMPERATURE SENSOER ndalah:

Feraruqlcclr keras:

a PC™ AT Pentium® IBM™ Compatible dengan pert Saricl (COMT/COM2]
dun Paralel (LPT) aiuw USB.

« DT-51 Minimum System, DT-51 Llow Cost Series, atau DT-AVR Low Cost
Serles.

o  CD-ROM Drive dan Hard disk.

Fﬁ'fﬂrlill:l.'lr ]UI'I L% |

e  Sistem operasi Windews® 8 SE.

¢ BASCC/M-B051% 3A5COM-AVER® atau CodeVisionAVRE.

o File vang ada pada €D program:
COMTOH_UART.PRJ, COMTOH_UART.C, COMTOH_I2C.PRJ,
CONTOH 12C.C, MANUAL DT-SENSE BAROMETRIC FRESSURE &
TEMPERATURE SEMNSOR, doan QUICK START DT-3ENSE BARDMETRIC
PRESSURE & TEMPERATURE SENSOR.
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2. PERANGKAT KERAS DT-SENSE BAROMETRIC PRESSURE & TEMPERATURE
SENSOR

2.1. TATA LETAK KOMPONEN DT-SENSE BAROMETRIC PRESSURE &
TEMPERATURE SENSOR

—
o
——————
uL

L'_“—

Oy 100 &

Qe S FETETE

@& T
T

i T L 3§§
_%m .y 15 il
7 - 90 o

2.2, KONEKTOR DAN PENGATURAN JUMPER
Konektor |f-"'0 PORT (11} |JE.~|"FU;'|g:i E-E‘:l'!(i'iJ(Ii konektar vntuk catu -:|1:|}'u n'h.::-.'J'_lL
antarmuka JART TTL, dan antarmuka FC.

Fin Mama Funagsi

1 SHD Titlk referens! vniuk camw daya Inpuw

2 VCC Terhubung ke culo duya (4,8 - 5,5 Voli]
3 RXD Input serial level TTL ke modul

4 ™D Output serial level TTL dari modul

5 MAIN SDA  |I*C-bus data input / output

(] MAIN 5CL  |FC-hus clack input
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Jumper FULL-UP SC& 3CL (J4) berfungsi untuk mengakrifkaon resistor pull-up
untuk pin SDA dan SCL pade antarmuka 1*C.

Jumper FULIJ.;UF SDA 5CL I

0|0 Pull-up tidale altif
11aO (jumper tcrlepas)

FPull-up cletif
1 {jumper terpasang)
Penling !

Apakile lebih dari samw modul dihubungkan pada PC-bus moka jurmper J4
|SCL/SDA) zalch sato modul sajo yang perlu dipesong.

Jumper ADDR (J3) berfungsi untuk mengator alamat I*C dari modul DT-SENSE
BAROMETRIC PRESSURE & TEMPERATURE SENZOR.

J3 (A2) | J3 (A1) | J3(AD) Alamat I°C

Pin 56 | Pin3-4 | Pin 1-2 | Alamai Tuliz PC | Alamat Baca PC

u L £ EOH E1H

u u E2H E3H

- = E4H E5SH

u E6H E7H

u 5 ESH E9H

u EaH EBH

n ECH EDH

EEH EFH

Kcrcrc.ngc]n:
B jumper terpasang

3. PERANGKAT LUNAK DT-SENSE BEAROMETRIC PRESSURE & TEMPERATURE
SENSOR
DT-SENSE BAROMETRIC PRESSURE & TEMPERATURE SENSOR  memiliki

antarmuka UART TTL dan 1°C yang -:ic:pui :.|igun1:1|~:uu| untuk menerima }:rerimcli'
arau menglrim dara.

3.1. ANTARMUKA UART TTL

Parameter komunikasi UART TTL adalah :ebagai berikut:
e 38400 bps

8 data bit

1 stop bit

ranpa parity bir

tanpa flew centrol
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3.2,

Semua perintah yang dikirim melaluvi antarmuka UART TTL dimulai dengan
mengirim 1 byte data yang berisi <nomeor perintah> dan (jika diperlukan) 1
byte data parameter perintah.

Jika perintah yang telah dikirimkan merupokan perintah yang meminta data
dari modul DT-SENSE BAROMETRIC PRESSURE & TEMPERATURE SENSOR, maka
DT-SENSE BAROMETRIC PRESSURE & TEMPERATURE SEMNSOR akan

mengirimkan data melalvi jalur TX TTL

Sebuah data parameter yang memiliki range lebih besar dari 255 desimal
(lebih besar dari 1 byte) dikirim/diterima secara dva tahap. Satu byte data
MSB dikirim/diterima lebih dahulu kemudian diikuti dengan data LSB. Misalnya
parameter <P16bit> yang memiliki renge 3000 - 11000. lJika <P1ébit=
bernilai 1234 maoka byte MSB yang dikirim /diterima adalah 4 dan byte LSB
yang dikirim /diterima adalah 210 ((4%256) + 210 = 1234).

Perintah dan parameter yang bisa digunakan dapat dilihat pada bagian 3.3.

ANTARMUKA I’C

Modul DT-SENSE BAROMETRIC PRESSURE & TEMPERATURE SENSOR memiliki
antarmuka 1°C. Pada antarmuka 1°C ini, modul DT-SENSE BAROMETRIC
PRESSURE & TEMPERATURE SENSOR bertindak sebagai slave dengan alamat
sesuai dengan telah ditentukan sebelumnya melalvi pengaturan jumper (lihat
bagian 2.2). Antarmuka 1°C pada modul DT-SENSE BAROMETRIC PRESSURE &
TEMPERATURE SENSOR mendukung bit rate sampai dengan maksimum 100
kHz.

Semua perintah yang dikirim melalui antarmuka 1PC diawali dengan start
condition dan kemudian diikuti dengan pengiriman 1 byte alamat modul DT-
SENSE BAROMETRIC PRESSURE & TEMPERATURE SENSOR. Setelah pengiriman
alamat, selanjutnya mester harus mengirim 1 byte data yang berisi <nemeor
petintah> dan (jika diperlukan) 1 byte data parameter perintah. Selanjutnya,
setelah seluruh parameter perintah telah dikirim, vrutan perintah  diakhiri
dengan stop condifion.

Berikut urutan yang harus dilakvkan untuk mengirimkan perintah melalui
antarmuka 1°C.

G,G,D+|1luxxxu+

Alamat Tulis

XX X[ X|X|X|X[X]| 4+ |X|X|X[X]|X|X|X[X]|+

o

Jika perintah yang telah dikirimkan meruvpakan perintah yang meminta data
dari modul DT-SENSE BAROMETRIC PRESSURE & TEMPERATURE SENSOR, maka
data-data tersebut dapat dibaca dengan menggunakan urutan perintah baca.
Berikut vrutan yong harus dilakvkan untuk membaca data dari DT-SENSE

BAROMETRIC PRESSURE & TEMPERATURE SENSOR.

Command Parameter (jika ada)
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3.3

3.3.1.

r"'- _\""x\

{ Start )
e _,-"f

‘1‘11‘0‘X‘K‘II‘|

Alamat Baca

xxx}(xxxxJ,{ghp\

Data (jike ada)

Sebuah dota porameter yong memiliki range lebih besar dari 255 desimal
(lebih besar dari 1 byte) dikirim/diterima secora dua tahap. Satu byte data
M5B dikirim /diterime lohih dahulu kemudian diikoti dengan data LS8, Misalnya
parameter <Pl1abit> vang memilidi romge 3000 - 11030, Jika <Fl1dbir=
bernllal 1234 maka bhyre M3SB yang dikirim Sdirarima adalah £ don byre LSB
yuny dikirim /diterima adalah 210 ((4%256) + 210 = 1234).

Perintah don parameter yang bize dicunakan dapet dilihat pada bagian 3.3,

COMMAND SET
Berlkur Inl dafrar lengkap nerintoh-periniah dolom entamuka UART dan PC

GET PRESSURE DATA

Fungsi Untuk memboca dota tekanon vdara
Command O0H

Parameier -

Respon <P18bit>

3000 - 11000 = dora rekancn dalam sarwan 0,1 hpa.
Rarge cara tekanan untuk parintah

ini udalah 300,0 - 11000 hpa,

Delay antarc 15 ms

Command dan

Respon

Keterangan e Sctelah pewer-up, funggu 250 ms  sebelum

nengirimkan perintah ini [agar dora sensor stohil).

Contch dengon ontarmuka UART:
User : Q0H

DT-SEMSE : <P1ébit MSB= <P16bit LSB>
Tekanan = ( P16bitM53%256 + 216bitlSB ) / 10 (dalam satuan hpa)

Berikul ini contuh pseude code € univhk mengyunukon perintch ini Jdengun

antarmuke *C 'misalkan alamat FC = EQHk

12c start{); /f Btart Condition

i2c_write (OxED): /7 Tulis ke modul SREROMETRIC FRE3SURE
aipAte- wr:i_‘.:cl:':'xﬁ;] i /! DPerpintah “Cct Prcosurc Data”™

iZe stopl): /f stop Ccondition

delay ms(13); /7 delay 15 ms

12c astart{); /Y Start Condition

ile write (UxEL); /¥ Baca e modul BAROMETRIC PRE3SURE
templ = 12c z=ad{l]l; // tekenan MID
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temp? = 12c read(d); /) tekanan LSB
5

2c stop(); f/ Stop tondition

Tekanan = temp1%256 + temp2 ) / 10 (dalom sctuan bhpa)

3.3.2. GETTEMPERATURE DATA

Fungsi Untule membaca data temparatur
Command O1H

Parameter -

Respon =T16bir=

0 - 800 = data temperctur | otfset :'.'CO, dalam
satuan C',T g

Range dato temperctur untuk perintah ini

adalah -20,0 - 50,0 "C.

Delay antara 15 ms

Cl}ml'l'lﬂl'ld dﬂl'l

Respon

Keaterangan s Setelah power-up, tungcgu 250 ms  sebelum

mengirimkan perintah ini (agar data sensor stabil).

o HMilai TT1ébLil udulch nilai lkemperatur sesungguhnya
yang sudoh ditambah 200, Untuk mendapatkan
data tempearatur sesu*ngguhrwu, nilai  tersebut
harus dikorangi 200 lalu dibagi 10,

Contoh dengan antarmuka UART:
User : 01k
DT-SEMSE : <T1ébit MSB> <T148kLit LSB>

Temperatur = ([ T18bitMSB*256 — T16bitl58 ) - 200) / 10 (dalam satvan “C)

Bcrikut ini contoh pseude cede C wntuk menggunaken perintah ini dengan
antarmuka [*C (misalkan alamat °C = EOH).

12c stertil: f! 8tart Condition
iZc write(OdxEOQ); f/ Tulis ke modul BEROMETEREIC FRESSURE
i:::wri:e[ﬂx:lj; f/ Perintah "Get Temperaturs Data”
iZc stop(); /J Stop tondition
delay ma{la); f/ delay 15 ms
atert(l; fJ/ Btart Condition

- write (OxELl); !/ Daca ke modul DAEOMETRIC PREJOJURL

pl = i2e¢ read(1l); // temperatar MSB

mp2 = 12¢ read({0); /) Lemperalur ISE

”_atn;(]:_ /) 8top Condition

Terrpercltur = Tarnp] #2546 + ’rempi |- 200 :- ;" 10 (dalam satuan G‘-'::I

E-15



PROSEDUR PENGUJIAN

1. Hubungkan sumber catu daya § Valt ke modul DT-SEMSE 3AROMETRIC
PRESSURE & TEMPERATURE SENSCR.

2. Kirimkan perintah “Get Pressure Data™ melalui antarmuka UART TTL.

3. Modul DT-SENSE 3AROMETRIC PRESSURE & TEMPERATURE SENSOR akan
mengambil data tckanan melalui sensor HPO3 don mengirimkan hasilnya
melalui antaqmuke JART TTL. Untuk ketinggion nermal (di atas permulcaan
tanah dataran ren-:l:ll'l], data tckanan berilai sckitar ]DDQ,D - 1030,0
hpa.

CONTOH APLIKASI DAN PROGRAM

Sabagai conteh aplikasi, misalkan modul DT-5ENSE BAROMETRIC PRESSURE &
TEMPERATURE SENSOER digunakan untuk memantav temperator dan tekanan
vdara  dalom  sebuah rvangan  dengan  antarmuka UART  atav  dengan
antermuka PC. Master yang ckan mengirimkan perintch pembacaan dan
menampilkan ks LCD karckter 1622 digunckan medul DT-AVR Low Cost Micro
System (LCME) dengon mikrokontroler ATmega8535. Pada contoh aplikasi ini,
DT-AVR LCME akan rrer@_;'r'nﬂ-cc i parirrrclh Laca tekanan dan beea temperatur
ke DT-SENSE BAROMETRIC PRESSURE & TEMPERATURE SENSOR (alamat PC =
EOH). Setslah data tekancn dan data temperator :|i|.'-iat'-::~|:ab|'|J moka DT-AVE
LCMS akan menampilkannya data tersebut di LCD. Kemudian OT-AVR LCMS
menunggu seloma 250 ms sebelum mengulangi seloruh proses pemantauan
kembnli.

Szhngni contoh program untuk opliknsi i atas, paoda CD yong disertokon
prcla soat pembelion modol  DT-SENSE BAROMETRIC  PRESSURE &
TEMPERATURE SENSCR  rlisertnokan  contoh  program  contoh_uarte  dan
rontoh_i2rr yang ditulis dengnn menggunakon CodeVisinonAVE 1.25.7 wversi
evalirnzi. Untuke menggunnkan  ontormolkea UART  pada contoh  progrom
rontoh_vorte, maka koneksi ontare mocol DT-3EMSE BARTMETRIC FRESSURE
& TEMPEEATURE SENSOR con macul DT-AVR LCMS adalab sehngai herileot:

> DT-5ENSE BAROMETRIC
RX TTL PRESSURE & TEMPERATURE
SENSOR
TX TIL (alamat EOH)
RS (PORTB.0) :
RD (PORTB.T) |
EN (PORTB.2)
RX {FDITI]_D}' D:E:ﬂ? 1 , LD
<« DBA(PORTB4) |
TX (PORTD.1) <« DBS(PORTBS) |
<« DB6(PORTB.S) |
DB7 (PORTB.7)

E-16



Szdangkan untuk menggunakan ortarmuka PC pada cortch  program
contoh_i2c.c, maka koneksi ontara modul DT-52N3E 3AROMETRIC PEESSURE &
TEMPERATURE SENSOR i mocul DT-aVR LEME adalih sabagoi herikor:

DT-SENSE BAROMETRIC

ScL | PRESSURE & TEMPERATURE
SENSOR
SDA’ (alamat EOH]
RS (PORTB.0) :
RD (PORTE.1)
L, EN (PORTB.2)
PORTD.2 DT-AVR LeD
LCMS : DB4 (PORTB4) :
PORTD.3 < DBS (PORTB.S) |
< DBE(PORTBE) |
DB7 (PORTB.7)

+ Terimo Kasih otas kepercayoon Anda menggunaokan preduk kami, bila oda kesulifan,
pertaryaan atav saran mengenal produic i silakan menghubung! fechnical suppord
kemi -

suppori@innovativeelectronics.com
e___________________________________________________________________________________________________]|
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Features

¢ High-porformance, Low.power VA" L-bil Microconirollor
= Advanced RISG Architecturs
= 13 Powerfud Instricfionz - Most 5 ngle-clnsk Cyela Fracifion
= 32 a2 & Gerwral Purposs Working Regislers
— Fully Statie: Operation
= Up 1o 15 MIFS Throughpuai at 16 MHZ
~ On-chip 2-cycle Multiplier
= Monvolotile Program and Data Memoriea
- {EK Bytes of In-System Self-Programmable Flash
Crduranze: 10,000 Write'Crase Cyelea
- Uptional Boot Code Saciion with Indapendent Lock Bits
In-Syeiom Pregramming by On-chip Boet Program
Tz Head-¥Whila-Write Uperation
— 512 Dyles CCPOOM
Endurance: 100,000 Wrha/Erase Cycles
1K Byte Inicrnal SRAM
- Programming Lock Tor Soitware Securty
» JTAG [IEEE gtd. 11431 Zompliant) Intarfaca
- Boundary-scan Capabliles According o the JTAG Standard
— Erxtenzive On-chip Dobug Support
= Programming ol Flash, EEPROM, Fuses, s Leck Bils lhrough the JT&S Inlerlmes
# Faripharal Fealures
= Twu E-bil TimenCGounlers wilh Separale Prescaiers arnd Compare Modes
— Ong 16-bit TirmanCowunior with Soparata Progcales, Compare Moda, and Captura
Made
— Raal Tima Counter with Separate Oseillator
- Fouwr PWM Charnzls
- B-channel. 10-0it ADC
& Single-enced Channels
I Ditterential Channels in 1QHF Package Daly
2 Differanfial Channels with Programmable Gain at 13 10w, or 200x
— Hyte-onented Iwo-wire Serial Interiace
- Programmakble Serinl USART
- Masterfslave 5F] Sena Interacs
Programmable Watzhdog Timor with Soparste On-chip Oecillato
= Un=zhip Analog Comaarator
Spocial Microcontroller Fosturos
- Power-an Resatand Programmable Brown-out Doisction
Interral Calibraded AC Decillator
= Exlermal and holzmal Inlermupl Sources
- Six Sloap Modos: Idle, ADC Moz Roduction, Power-zava, Powor-cosen, Standby
and Exiendad Standby
# L3 and Packago:
= 3 Programmmabde 110 Line:s
— d0-pin PIIP, 44-aad TOFP, and 44-pad MLF
Opemling Volluges
- LT - 5.5V for ATmegalbl
- 4.3 - 5.5V for ATmegad b
+ Epoad Gradez
— - & Mlz for ATmegad &L
- - 16 MHz for ATmegald

@

8-bit AVR"
Microcontroller
with 16K Bytes
In-System
Programmable
Flash

ATmegaib
ATmegalBL

Preliminary

Rery. 243EE-AVA-100)2



Pin Configurations Figure 1. Pinouts ATmegal6

Disclaimer

PDIP
—_
IXCKITD) PBO 7 <0 O PAD (ADCD)
T PEA O 2 39 O PA1 (ADCT)
(INTZAINDY PE2 O 3 38 O PA2 (ADCI)
I:[IZEI."PJN!] PB3 ] 4 37 ] pPAa3 .:,ﬂ.DCE.j
EE PB4 O 5 36 O PAd4 (ADCH)
(MOSH) PES O & 35 [ PAS (ADCS)
(MIZO) PBGE O 7 34 O PAG (ADCE)
{SCK) PET O & 33 [ PAT (ADCT)
REEET OO 3 32 O AREF
VoG O 10 31 O GND
GHD ] 11 3p O AVCC
XTAL2 1 42 28 O PCT (TOSC)
XTALY 4 13 28 O PCH (TOSCT)
(RO} PDO O 14 27 O PCS (TON)
{T¥D} PD1 O 16 26 O PC4 (TDO)
{(INTO) PD2 ] 16 25 O PCI TMS)
(INT1} PD3 ] 17 24 O PC2 (TCK)
(OCIB) PD4 O 18 23 O PG1 (SDA)
{OC1A) PD5 O 19 22 O PCD {SCL)
{ICF) FDS ] 20 21 O POV {OCI)
TQFP/MLF
BE -
2 % f: = ::";j =
= E :':.: L E
3328 2839
R = = = i
Ips8z03z2%
aoonnnnnonon
L ] -:a'ld ,;1 24 .I-‘r:,',_'I n'_i 5113&3 |il;:I-1
(MOSI) PBS O 1 33 [ P44 (ADCH)
(MISO) PBE ] 2 a2 [ PAS {aDCS)
(SCK) PET [ 3 3t [ PaB (ADCE)
RESET O 4 30 [J PAT (ADCT)
VCC 5 28 [ AREF
GHD [ 8 28 [ GND
XTalz O 7 27 O ACC
XTALl O 8 28 [0 PCT (TOSCH
{R¥D) PDO T 9 25 [0 PCG (TOSCH)
(T¥D) PD1 [ 10 24 [0 PC5 (TDH)
(INTD) PO2 O 14 23 O PC4 (TDO)
12" 34 %16 e Y202 22
doooooooooog
E3B8EREBLHD
[ o T H T 2 3:. _;! Q 0 4 &
@ an ™ T
ZoL=2a ;égz
- 9_ l:'."- = T e

Typical values contained in this data sheet are based on simulations and charactenza-
tion of other AVR microcontrollers manufactured on the same process technology. Min
and Max valuss will be available after the device is characterized.

ATmegal16(L) m———
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Overview

Block Dlagram

MEBEE-AVA-1 02

The ATmegalt & a low-power CMOS B-oif microcontroler based on the AVR anhanced
FISC architecture. By execwirg poweriul instructions ina single clozk cyclz, the
ATmezgalé achieves throughpuls approaching 1 MIPS per MHz allowing the systerr
desipnzr lo opdinies purwer consunplion versus prosessing specd.

Hogure 2 Block Lagram

maf]- T =D POT
WD & 4 4 I i
2 2y 8 Pl 1 o
- r " T = - T r
—_— MO TR DRNVCNSGF U END TG OWOINOTAT TN
-_—
[rtn] BOETS OIAMEL HTEFFACE AOETC HOITAL HNTEARC S
'
{J I I >
e —_ e N
MUK E ALC
_.{ e I—. WNEFFRCE T Wil
|
AHE- ]
z MILESE! —
™ B CeCLLTTH
A Fmmmm (| euRes rc ] R
i
IO LA 1 o, THTTMAL
1 LASH EfaN g DECALATH
1 ATAL
: L i
el ol CENEIFAL o CECLLETTR —
ESETER Lld =mprar TRE
RECESTERS | -
.t | - ,L ATALE
IMSTRLCT 0% e - e— _
DECIDER " " LTmenG ,_| AE=ED
L] T
1 * Ty J'J,.-' PTRNA
COMTROL INTERRUFT ol it
=S AL [+ N et
A7 CeU £ BN L |  cErRou
= M=
7 e .
P, COMF
ti,‘.—f" e

POSTE DGFIAL INTERFACE

i

FOATH CANEREELIFFERS

—= ] ][]

PORTD DIETAL INTERRC:E

i

FOATD DRVEREHELFF=R:

1]
T

o LEEY o 11




Pin Descriplions
VoG
GND

Purl A (PA7..PAC)

| e AVH core combines a nch imstruciion st with 32 general purpose workng reJistars.
Al the J2 registers are directly connected to the Anthmetic Logic Unit (ALL), allowing
twio indecendent recisters 1o oe accessed in one snigle mstnucton zxecuted in one clock
cyclz. The resuling archdecturs is more code effcient while achieving threughpuss uo to
ten imes faster than conventional CISC micreontrellers

Th ATmcge1s orovides the following foaturza: 16K bytos of In System Programmablo
Flash Frogram mzmory wth Read-VWhil=-Write capabilities, 272 bytes EEPROM, 1K
bytc SMAM, 22 goncral purposc VO linca, 32 gencrel purpoac workdng registers, a
JI1AL interface tor Boundary-scen, Un-chip Lebugqing supoer and orogrammng, three
flexible Timer Countors with comparc medes, Internal and Extorral Intormupts, a scmnal
programmiable USART, = byte criznted Two-wire Senial Inerface. an d-channel, 10-bit
ADC with cpional dfferontial input stege with programmaslz gain (TEFP packege anly),
a programmable Waichcog 1imer with Internal Uscilator, ar 5P1 senal port and six
softwars selectable power saving modes. The ldle mode stops the GPU whils allowing
fhe UsAHI. Iwo-mre intertzca, A/D CGonvarter, EHAM. | imzrCounters, SHI porl. and
misrrupt system to continue funchiorirg. The Power-down meds saves the regster con-
tentz bt freeras the Decillator, dizshling &l ndther chip functions onhil the net Futamal

bilerupl or Hardware Resel. In Power-save ioude, e Asyocloonous Teoers conlinues
i rum, allwiing the user tn maintain & timer hazes while fhie rest of the device iz zlesping

Thie ADG Huise Reduclior mode steps the GPU and all PO modules exoepl Ssyrwhro-
ncus Timer and ADC, to minimize satching noize dunrg 80T conversions. In Stendby

maode, the crystalfrezonator Oecillator iz running while the rzst of the device iz zleeping.
Thiz allows very fasi stari-up combined with low-power consumpfion. In Extended

Standby mode, both the main Decillator and the asynchronous Timer continue 1o .

The device iz manrastred nsirg Stmels high density norwnlatile memory fechanlngy

The Qr-clap 3P Flash allvws e proogram memory o be reprog eonrmed in-sysbem
throwrgh #m 5P zerial interfare, by a monwenbional nonwolabile memony progeammise, or
by ann Qv nip Bowl progianms vuneing on e AVR corz, The ool progranm can use any
milerface to downlboac the application program n the Application Flazh mamory. Soft-
ware in the Boot Flash secticn will continue 1o run while the Application Flash section iz
updated, providing frue Fead-Whie-Wrte aperation. By combining an B-bt 3ISC CPU
willi ln-3vsern 3ell-Progranmenalde Flash cooa moosslith e chip, Gee Abre] ATimeya18 is
a powerful microcontroller that provicez a highly-flexible and cost-efFective solution to
many embedded control applications.

lhe Almegals AVH s sappored with a full swie o progcram ard system development
tools ncluding: © compilers, macre assemblers, program debuggen’simulators, in-cincuit
emulstors, and evalistion bz

Drigilial supply wollayges.
Ground.

Por & serves as the analog inputs 12 the AT Conversr,

Por & alzr serves as an B-hit hi-directonal D) pod, f the AT Converder is not 1sed
Pual pins car provide inleroal pullup iesistors (selecbed Tor each bil), The Purl & cupul
hiffers have symmetneal dive characterisfics with bovh high zink and snoree capshility
Wiheen pires PA0 o PAT are used as npuls and aie exlemally pulled kow, they will svoree
currznt if the irtemal pull-uz resietors are activated. The Por & ping are fri-slated when
a rezet condiion becomes active, sven if the clock is nct running.

ATmegai16(L) m—sss———————

CAE-AWR— QOE
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s A T Megai6(L)

Port B (PB7..PB0O)

Port C (PC7..PC0)

Port D (PD7..PD0)

XTAL1
XTAL2

AVCC

AREF

About Code
Examples

Port B is an 8-bit bi-directional 'O port with intermal pull-up resistors (selected for each
bit). The Port B output buffers have symmetrical drive charactenstics 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.

Port B also serves the functions of various special features of the ATmegal16 as listed
on page 55.

Port C is an 8-bit bi-directional 'O port with internal pull-up resistors (selected for each
bit). The Port C output buffers have symmetnical drive charactenstics with both high sink
and source capability. As inputs, Port C pins that are extermnally 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. If the JTAG interface is
enabled, the pull-up resistors on pins PCS(TDI), PC3{TM3) and PC2({TCK)} will be acti-
vated even if a reset occurs.

Port C also serves the functions of the JTAG interface and other special features of the
ATmegals as listed on page 58.

Port D is an 8-bit bi-directional /O port with internal pull-up resistors (selected for each
bit). The Port D output buffers have symmetrnical drive charactenstics with both high sink
and source capability. As inputs, Port D pins that are extemnally pulled low will source
current if the pull-up resistors are activated. The Port D) pins are tri-stated when a resst
condition becomes active, even if the clock is not running.

Port D also serves the functions of various special features of the ATmegal6 as listed
on page 60.

Reset Input. A low level on this pin for longer than the minimum pulse length will gener-
ate a reset, even if the clock is not running. The minimum pulse length iz given in Table
15 on page 35. Shorter pulses are not guaranteed to generate a reset.

Input to the inverting Oscillator amplifier and input to the internal clock operating circuit.
Qutput from the inverting Oscillator amplifier.

AVCC iz the supply voltage pin for Port A and the A/D Converter. It should be externally
connected to V¢, even if the ADC is not used. If the ADC is used, it should be con-
nected to Ve through a low-pass filter.

AREF is the analog reference pin for the AD Converter.

This documentation contains simple code examples that briefly show how to use various
parts of the device. These code examples assume that the part specific header file is
included before compilation. Be aware that not all C Compiler vendors include bit defini-
tionz in the header files and interrupt handling in C iz compiler dependent. Please
confirm with the © Compiler documentation for more details.

Z4EEE-ANF-10M02
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SGS-THOMSON
MICROELECTRONICS

HCC/HCF4069UB

HEX INVERTER

« MECIUM-SFEED OPERATION
— tPHL trid = 30ms [typ ) AT 100

= QUIESCENT CURRENT SPECIFED TO 20V
FOR HCC DEVICE

= STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

= SV, 10V, AND 15V PARAMETRIC RATINGS

= IMPUT CURREMT OF 100nA AT 18V AND
25°C FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

= MEETS ALL REQUIREMENTS OF JEDEC TEM-
TATIVESTAMDARD N®13A, "STAMDARD SPE-
CIFICATIONS FOR DESCRIFTION OF "B°
SERIES CMOS DEVICES™

DESCRIPTION

The HCC4063UB (=xiended temperature range)
and HCF4063UB (intermediate temperature range)
are manolithic imtegrated circuit, avaiable in 144ead
dual im-ine plastic or ceramic package and plastic
micro package.

The HCC/HCF4068UB consists of six COSMOS in-
verercircuits. Thisdevice is intended for all gensral-
purpose  inverier  applicatiors where  the
medium-power TITL-drive and logic-level-conver-
sion capabilities of circuits such as HOC/HCF404958
Hex InverderBuffers are not reguired.

June 1289

{Plastc Packagsl  (Ceramic Frit Seal Padages)
Mi 1
{Micro Package)  (Plastic Chip Camer)
ORDER CODES :
HCC4060UBF HCF40E2LIEM1
HCF4088UBEY  HCF4082UBCH

PIM COMNECTIOMS

SAEE
B
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HCC/HCF40691U B

SCHEMATIC DIAGRAM OF OME OF SIX IDENTICAL INVERTERS.

——y—="o0
ﬁ Gak
i+
A j-—t 16
1(3,5.9,11 13} W 2 [&,6,8,10,12)
| H| s
5= 1160 Yoo
ABSOLUTE MAXIMUM RATINGS
E]rmbu{ Parameter . Value i | Unit .
Vo' | Supply Vodtage - HCC Types —05to+ 20 W
HCF Types —05to+ 18 W
v Input Voltage — 05 toVpy + 05 v
| OiC Enpast Current (any one npat) + 10 i
Pzt | Total Power Dissipation (per packape) 20 iy
Di=sipation per Cwiput Transistor
for Top = Full Package-temperature Range 100 Y
Tap Cperating Temperature - HCC Types — BSto+ 125 b
HCF Types — 40 to + 85 b i
Tag Storage Temperature — G5 to + 150 C

WEEEEE.HIH'EmﬁE|H'EﬂlI!H"MIIEWWMMMWUWEM.TMEEM
ramgmammmmWMHMIMWI@'WWMMMIWMWWW
tions of this specScation |5 not mpled. Exposure to absoiule MaXmum rating conditions for exiemal periods may afect device
rafabliity.

" AR valies are refermed 10 Viag pin voitage.

RECOMMENDED OPERATING CONDITIOMS

Symbol Parameter Value Unit
Voo | Supply Vobltage - HCC Types Jtc 18 L)
HCF Types 3to 15 v
Vi Input Voltage 0 to Voo v
Tap Operating Temperature - HCC Types — E5to+ 125 by
HCF Types — 40 to + 85 i I
'ﬁ i CROELECTRGNCS
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HCC/HCF4063UB

STATIC ELECTRICAL CHARACTERISTICS [ower recommended ocperating conditicns)

Test Conditions Value
Symbol Farameter Vi Yo | Boll Vool Tuies® 25 Tiagh" Unit
Vi 0 A DY Min. | Max | Min. | Typ. | Max. | Min. | Max.
I, | Quiescent 05 5 0.25 0.01 | 025 7.5
Cument |, ~~ |10 10 0.5 oo | os 15
Types| w15 _ 15 1 oo | 1 30
020 20 5 Tomz| 5 150 | pA
o5 5 1 oo 1 75
?f:ﬁ 10 10 2 oo | 2 15
W15 15 4 oo1| 4 30
Vo | Output High 05 <1| 5 |45 405 405
Vaoltage 10 <1| 10 | 005 ags 005 v
(¥ B L | 15 | 1493 4. 23 1485
Voo | Output Low 50 <1| 5 005 0.05 0.05
Voltage 10/0 1] 10 0.05 0.05 nos| W
150 <1| 15 0.05 0.05 0.05
Ve | Input High 055 | <1| 5 | 4 4 4
Voltage mw |<1]| 0| 8 B [ v
15135 <1 | 15 | 125 125 125
V., | Input Low 4505| <1 & 1 1 1
Voltage a1 |<1] 10 2 2 2 V
13515] <1] 15 25 25 25
low | Output W5| 25 5| == —18|-2z —1.15
e . |wec |us] 48 5 |- 064 _ 051 — 1 _ 0.3
Types| w10| @5 10 [-18 —13|-28 —0m
w15| 135 15 |- 432 —34|-88 —24 ™
WE| 25 5 |- 153 —13d—32 —11
HeE lmis| 48 5 |-os — D44 -1 — 0.3
Types| 0| @5 10 [-13 -1.1|-28 -08
15| 135 15 [- 38 —an|-6s8 iy
lo. | Output 05| 04 5 | 064 o5t 1 038
g:':’:m 1”%; win| 05 0| 16 EREL 0.8
wis| 15 15 | 42 34 | 63 24 -
5| 04 5 | 052 044 1 026
11'.'::5 wio| 05 THIEE 11 | 28 0.0
wis| 15 15 | 28 30 | 68 2.4
laii Iy, | Iput HCC | oyg 18 + 0.1 +10-5| + 0.1 £
Leakage | Types P Mg uA
Cument  fpee
Types| V15 15 +0.3 +10~%] + 0.3 +1
i Input Capacitance Any Input 5§ | 75 pF

" Tiew = — 35°C 0 HOC gevice [ — £0°C for HCF gevice.
" Tugn = + 125°C Tor HOC device :© # 85°C for HOF device.

The Molse Margin fior both *1° and 0" level ks | TV min. win Voo = 5V, 2V min with Voo = 10V, 25¢ min. wih Voo = 15V,

Lyy SN
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HCC/HCF4069UB

DYMAMIC ELECTRICAL CHARACTERISTICS (T

amb

= 25°C, C, = 50pF. R, = 200k,

typical temperature coefficient for all Vg = 0.3%5°C values, all input rise and fall tme = 20ns)

P S— Test Conditions . ‘u’alue‘ Unit

Yoo (V)] Min. | Typ. | Max.

tiLH. tpyL| Propagabon Delay Time 5 55 110
i0 a &0 ns

15 5 50

trim, brru| Transikion Time 5 100 ___E'II
10 50 | 00| ns

15 40 B0

Minimumm and Maximum Voltage Transfer Charac-

teristics.

‘ . - 2BE
i R LEL
L \‘:‘:1 'l“\; - s

1"I i1
A |
0 : -
B h‘ = R
. T r_]__[u.‘r
¥ —
Ir . L.|. _L i
S N
L LT
9 5 i v

Typical Current and Voltage Transfer Chamc-

=

tenistics.
) :E-:i.-l-.. -::rn!n, !
pemtiTEL S
o
- o AT = H
i ‘P\ A —__'——?'b :
._,__E A '
| _y (n 11
-] = W -
ﬁ_ : § _1 |
mmi’ k&\[

Iy

Typical Voltage Transfer Characteristics as a
Function of Temperature.

L] [ [ [ T1
i [ [Tamt =2 | | |
| [ ]--we ]
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Typical Output Low (sink) Current Charactenstics.
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| INE AR5 S RE ASK Low Cost Hybrid Modules for Radio Control and Telemetry applications

TLF-434 Trﬂl‘ls mitter

pin 1 Vex
pin 2t Ver
_ pin 3 : s
pin 4 ;G
Easy-link in' | RF Ousput

TTIT

Frequency 315, 418 and 433.92MH:

pin g

Wireless

Wodulation : AZK
Oiperation Vaoltage : 2 - 12 VDG
[RF Crutput Power max - SmW

Symbal Parametr Conditicms Mim Tvp Max Unit
Voo |Opemating sapphy voltage 10 2 12.0 v
Ioc Pozk Carmant = 3 - mA
Vb  |Iopwt High Veltage [data= 100uA (FHigh) |[Vec-0.5 | Voo |Vect03| WV

i Inpat Low Veoltage Iatz= 0wl Low) < = 03 v
FO  |Absolte Frequency 315 br moduls 3148 315 3152 | MH=z
Ealative To £33 21MHz -1 | +~200 | EHz
PO |RF Cugput Power- $)chm Vee=9V 1o 12V 14 dBe=
Vee = TV w0 6V 16 dBe=

DE  |Datz Rams Extemnal Encoding e IE bps

Motes : [ Cave Temperarare = 25°C + 2°C | 'l'mec.l.d.Impndamm =350 ohm)

Application Circwit I-

Typical Esy-chain Transmitter nsing HTI2E-18D1P, 2 Binary 12 kit Encoder Sem

Holbwk Sapzicondactor b,

Vel Wdd
g[S . 1.2
S A0 Wdd Te 5
“— a1 Doct TLFP434
42 orcl ilﬂmc Code Input RF culpul
AT ascd J.Q 4
wfag TERS =i
S A5 ADT
L] ADE. 570511
n aF ADI Diaka bt or Address il
ADE|—"
Ll 10 AD - AT
HT12ZE Addres< bit

Laipac Technol Inc.

. gL LAIPAC

105 West Beaver Creek R, Uinit 207 Richmand Hill Ontario L4B 106 Canada
Tek: (905)762-1228 Fawx: (905)770-6143 e-mail: infolaipac.com

TECH

RLP-434 Receiver

41.%m pin 1 ¢ daed
E, L pin 2 : Dighal Dats Outpen
& i pin 3 © Linear Output
Prn-q.Aﬂ::s: pin d @ Ves
5. pin & Vee
] ping + el
e *’ i pin ¥ ¢ il
TTTT ||| | pin 8 : Anesne | Al 30 - 35 am
Modulation : ABK
Fraquancy 318, 418 and 430.02MHE iy vostage - £.6 - 5.6 VDO
Outpud : Dightal & Linsar
Sanchivity : JuVrme
Symbol Paramstar Cenditions Min Twp Max
Veo  |Operating sepply voltage 4.3 3 33 v
Itot |Operating Curment = 3.5 4.3 mAi
Vdata Dt Omt Idata = +200 nd { High) | Vec-0.3 - Vec v
Idata=-10wA { Low § - - 0.3 v
Elecmical Characteristics
Characteristics 5YM Min | Tip Max Unit
Operation Radio Frequency FC 3135, 416 and 434 Mz
Sansitrvity Praf -100 -103 -106 dBie
Channal Width +1.5 Ehr
Eacaiver T Cn Time 3 ms
Moiss equivaleat BTV MNEB 4 Kbz
EBasebeard Dlam Rat 3 3 Ehz

Application Circmir II:

Typical RF Eecatver uuing HT12D-18D1P, 2 Binary 12 bit Dwacodar with B bt wC HT4ER30 from

Holtek Semicondnctor Inc.
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