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ABSTRACT

The Purpose of the project “Gesture Control” to create gloves that can be
used for robots. To allow the robot to work as the hand moves. And in the future may
be applied to certain types of machinery. This robot control glove is designed to be
able to control the robot to move in the desired direction by using Accelerometer
Measure the inclination and send the analog signal received to the controller here is
Arduino UNO R3 Then converts the signal into a digital signal And send the value to
HT12E for encoding, forwarding to HT12D for decoding. HT12E and HT12D
communicate with each other via the RF433 module. Then, when decoding, the signal
will be used to drive the motor so that the robot moves in that direction. The VL53L0X
has been installed in the car to measure the distance of obstacles that may cause

damage to the car.
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Accelerometer (ACC)
Sensor Data Sheet ACC 080115

SPECIFICATIONS

> Range: +3G

> Bandwidth: 0-50Hz

> Consumption: ~0.35mA

FEATURES

> 3-axis sensing

> MEMS technology

> Pre-conditioned analog output

> Small form factor Fig. 1. Pin-out and physical dimensions.
> Raw data output
> Easy-to-use 3

RAW

APPLICATIONS z —

> Activity monitoring

> Tilt detection

> Vibration measurement

> Human-Computer Interaction
> Robotics & Cybernetics

> Biomechanics

> Biomedical devices prototyping N

GENERAL DESCRIPTION -3
g 0 2000 4000 6000 8000 10000
Motion produces accelerations that can be t(ms)
translated into numerical values. OQur Fig. 2. Raw and filtered ACC data (acquired with BITalino)
Accelerometer (ACC) has a limited for a full rotation around the Z-axis.
bandwidth, especially designed to acquire
data from kinematic and biomechanical
events. The analog output of each axis can
be accessed individually, extending its
potential use. Typical applications include
posture  detection, range of motion
estimation, step counting, actigraphy, fall
detection, vibration analysis, and shock
detection. By default only the Z-axis is
connected, however the sensor has 3 axis,
and the user can choose to connect the X-

and Y-axis as well, by following these steps:
https /'www. youtube.com/watch ?v=RaJQ3hcdJqUh
https //www.youtube.com/watch?v=rh8y NsVLl4h

PLUX - Wireless Biosignals, S.A.

[ | O
Av. 5 de Outubro, n. 70 - 8.
® 1050-059 Lisbon, Portugal
» bitalino@plux.info
http:/bitalino.com/

REV A ©2015 PLUX S

This information is provided "as is," and we make no express or implied warranties whatsoever with respect to functionality, operability, use,
fitness for a particular purpose, or infringement of rights. We expressly disclaim any liability whatsoever for any direct, indirect, consequential,
incidental or special damages, including, without limitation, lost revenues, lost profits, losses resulting from business interruption or loss of data,
regardless of the form of action or legal theory under which the liability may be asserted, even if advised of the possibility of such damages.

A BEWARE: DIRECT OR INDIRECT COUPLING TO THE MAINS MAY RESULT IN SHOCKING HAZARD A



Accelerometer (ACC)
Sensor Data Sheet

RANSFER FUNCTION

[-39‘, 3g]

ADE — €
ALY m——— 2 5

Cmax . Cmin

ACC(g) — ACC value in g-force (g)

ADC — Value sampled from the channel

Cinin — Minimum calibration value' (typically C,,;, ~ 208)
Cmax — Maximum calibration value' (typically C,,,, ~ 312)

! Calibration values are determined by performing a very slow 360° rotation of the sensor
board to force the accelerometer to cross the gravity-imposed —1g and 1g.
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~_Product Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a
USB connection, a power jack, an ICSP header, and a reset button. It contains everything needed to
support the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started. The Uno differs from all preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial converter.

"Uno" means one in ltalian and is named to mark the upcoming release of Arduino 1.0. The Uno and version
1.0 will be the reference versions of Arduno, moving forward. The Uno is the latest in a series of USB
Arduino boards, and the reference model for the Arduino platform; for a comparison with previous versions,
see the index of Arduino boards.

Technical
Specifications Page 2

Programming Enviroment, Basic Tutorials

How to use Arduino Page 6{
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Technical Specification

EAGLE files: arduino-duemilanove-unc-design.zip Schematic: arduino-uno-schematic.pdf
Microcontroller ATmega328
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digital I/0 Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6
DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA
32 KB of which 0.5 KB used by
Flash Memory bootloader
SRAM 2 KB
EEPROM 1 KB
Clock Speed 16 MHz
the board
“Test”
Led 13
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The Arduino Uno can be powered via the USB connection or with an external power supply. The power
source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The adapter
can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads from a
battery can be inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, the 5V
pin may supply less than five volts and the board may be unstable. If using more than 12V, the voltage
regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

e VIN. The input voltage to the Arduino board when it's using an external power source (as opposed to
5 volts from the USB connection or other regulated power source). You can supply voltage through
this pin, or, if supplying voltage via the power jack, access it through this pin.

* 5V, The regulated power supply used to power the microcontroller and other components on the
board. This can come either from VIN via an on-board regulator, or be supplied by USB or another
regulated 5V supply.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

e GND. Ground pins.

The Atmega328 has 32 KB of flash memory for storing code (of which 0,5 KB is used for the bootloader); It
has also 2 KB of SRAM and 1 KB of EEPROM (which can be read and written with the EEPROM library).

: Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode(), digitalWrite(), and
digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a maximum of 40 mA and
has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have
specialized functions:

e Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. TThese pins are
connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip .

» External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low value, a
rising or falling edge, or a change in value. See the attachlinterrupt() function for details.

e PWM:3,5,6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.

e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPlI communication, which,
although provided by the underlying hardware, is not currently included in the Arduino language.

* LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the LED is
on, when the pin is LOW, it's off.
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The Uno has 6 analog inputs, each of which provide 10 bits of resolution (i.e. 1024 different values). By
default they measure from ground to 5 volts, though is it possible to change the upper end of their range
using the AREF pin and the analogReference() function. Additionally, some pins have specialized
functionality:

 I°C: 4 (SDA) and 5 (SCL). Support I°C (TWI) communication using the Wire library.
There are a couple of other pins on the board:

* AREF. Reference voltage for the analog inputs. Used with analogReference().
* Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

See also the mapping between Arduino pins and Atmega328 ports.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or other
microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is available on
digital pins 0 (RX) and 1 (TX). An ATmega8U2 on the board channels this serial communication over USB
and appears as a virtual com port to software on the computer. The '8U2 firmware uses the standard USB
COM drivers, and no external driver is needed. However, on Windows, an *.inf file is required..

The Arduino software includes a serial monitor which allows simple textual data to be sent to and from the
Arduino board. The RX and TX LEDs on the board will flash when data is being transmitted via the USB-to-
serial chip and USB connection to the computer (but not for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Uno's digital pins.

The ATmega328 also support 12C (TWI) and SPI communication. The Arduino software includes a Wire
library to simplify use of the 12C bus; see the documentation for details. To use the SPI communication,
please see the ATmega328 datasheet.

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduino Uno w/
ATmega328" from the Tools > Board menu (according to the microcontroller on your board). For details,
see the reference and tutorials.

The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new code
to it without the use of an external hardware programmer. It communicates using the original STK500
protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit Serial
Programming) header; see these instructions for details.

The ATmega8U2 firmware source code is available . The ATmega8U2 is loaded with a DFU bootloader,
which can be activated by connecting the solder jumper on the back of the board (near the map of ltaly) and
then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac
OS X and Linux) to load a new firmware. Or you can use the ISP header with an external programmer
(overwriting the DFU bootloader).

?Eﬁ [ » ] = parfincnapess DADRIAAMINe A



Automatic (Software) Reset

Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is designed in a
way that allows it to be reset by software running on a connected computer. One of the hardware flow control
lines (DTR) of the ATmega8U2 is connected to the reset line of the ATmega328 via a 100 nanofarad
capacitor. When this line is asserted (taken low), the reset line drops long enough to reset the chip. The
Arduino software uses this capability to allow you to upload code by simply pressing the upload button in the
Arduino environment. This means that the bootloader can have a shorter timeout, as the lowering of DTR
can be well-coordinated with the start of the upload.

This setup has other implications. When the Uno is connected to either a computer running Mac OS X or
Linux, it resets each time a connection is made to it from software (via USB). For the following half-second or
so, the bootloader is running on the Uno. While it is programmed to ignore malformed data (i.e. anything
besides an upload of new code), it will intercept the first few bytes of data sent to the board after a
connection is opened. If a sketch running on the board receives one-time configuration or other data when it
first starts, make sure that the software with which it communicates waits a second after opening the
connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace can
be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the auto-reset
by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer's USB ports from shorts and
overcurrent. Although most computers provide their own internal protection, the fuse provides an extra layer
of protection. If more than 500 mA is applied to the USB port, the fuse will automatically break the connection
until the short or overload is removed.

; Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB connector
and power jack extending beyond the former dimension. Three screw holes allow the board to be attached to
a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple
of the 100 mil spacing of the other pins.
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How to use Arduino

Arduino can sense the environment by receiving input from a variety of sensors and can affect its
surroundings by controlling lights, motors, and other actuators. The microcontroller on the board is
programmed using the Arduino programming language (based on Wiring) and the Arduino
development environment (based on Processing). Arduino projects can be stand-alone or they can
communicate with software on running on a computer (e.g. Flash, Processing, MaxMSP).

Arduino is a cross-platoform program. You'll have to follow different instructions for your personal
OS. Check on the Arduino site for the latest instructions. http://arduino.cc/en/Guide/HomePage

Linux Install Windows Install Mac Install

Once you have downloaded/unzipped the arduino IDE, you can Plug the Arduino to your PC via USB cable.

Blink led

Now you’re actually ready to “burn” your B e A Ty

first program on the arduino board. To Fle Edt Sketch Tools Help
select “blink led”, the physical translation @) O EFE R &
of the well known programming “hello

world”, select
int ledPin = 13; LED' ronnected to digital pin |
|
Fi|e>sketchbook> 2 / The aetup(] method runs once, when the sketch atarts !
Arduino-0017>Examples> voia setw() A |
Digital>Blink AR n gy i —— e ) |
}
Once you have your skecth you'll 7 che Loon() metiod runs eyar and over agad
% 23 long a2z the Arduino has povek
see something very close to the
. vold loop ()
screenshot on the right. (
digitalllrite(ledPin, HIGH): set the LED on
delay(l1000) ; Jalt for a second |
In Tools>Board select otk (I 3 of

Now you have to go to
Tools>SerialPort

and select the right serial port, the
one arduino is attached to.

e | el

&b o

Done compiling:' E _’1 T;j
o

Pr Compile butt
(roesc?qet?qm éfe#(}g} TX RX Flashing Blinking Led!
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Terms & Conditions

ARDUINO

1. Warranties

1.1 The producer warrants that its products will conform to the Specifications. This warranty lasts for one (1) years from the date of the sale. The
producer shall not be liable for any defects that are caused by neglect, misuse or mistreatment by the Customer, including improper installation or testing,
or for any products that have been altered or modified in any way by a Customer. Moreover, The producer shall not be liable for any defects that result from
Customer's design, specifications or instructions for such products. Testing and other quality control techniques are used to the extent the producer deems

necessary.

1.2 Ifany products fail to conform to the warranty set forth above, the producer's sole liability shall be to replace such products. The producer's liability
shall be limited to products that are determined by the producer not to conform to such warranty. If the producer elects to replace such products, the
producer shall have a reasonable time to replacements. Replaced products shall be warranted for a new full warranty period.

1.3 EXCEPT AS SET FORTH ABOVE, PRODUCTS ARE PROVIDED "AS IS" AND "WITH ALL FAULTS.” THE PRODUCER DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

1.4 Customer agrees that prior to using any systems that include the producer products, Customer will test such systems and the functionality of the
products as used in such systems. The producer may provide technical, applications or design advice, quality characterization, reliability data or other
services. Customer acknowledges and agrees that providing these services shall not expand or otherwise alter the producer's warranties, as set forth
above, and no additional obligations or liabilities shall arise from the producer providing such services.

1.5 The Arduino™ products are not authorized for use in safety-critical applications where a failure of the product would reasonably be expected to cause
severe personal injury or death. Safety-Critical Applications include, without limitation, life support devices and systems, equipment or systems for the
operation of nuclear facilities and weapons systems. Arduino™ products are neither designed nor intended for use in military or aerospace applications or
environments and for automotive applications or environment. Customer acknowledges and agrees that any such use of Arduino™ products which is solely
at the Customer's risk, and that Customer is solely responsible far compliance with all legal and regulatory requirements in connection with such use.

1.6 Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements concerning its
products and any use of Arduino™ products in Customer's applications, notwithstanding any applications-related information or support that may be
provided by the producer.

2 Indemnification

The Customer acknowledges and agrees to defend, indemnify and hold harmless the producer from and against any and all third-party losses, damages,
liabilities and expenses it incurs to the extent directly caused by: (i) an actual breach by a Customer of the representation and warranties made under this
terms and conditions or (ii) the gross negligence or willful misconduct by the Customer.

3. Consequential Damages Waiver

In no event the producer shall be liable to the Customer or any third parties for any special, collateral, indirect, punitive, incidental, consequential or
exemplary damages in connection with or arising out of the products provided hereunder, regardless of whether the producer has been advised of the
possibility of such damages. This section will survive the termination of the warranty period.

4. Changes to specifications

The producer may make changes to specifications and product descriptions at any time, without notice. The Customer must not rely on the absence or
characteristics of any features or instructions marked "reserved" or "undefined." The producer reserves these for future definition and shall have no
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The product information on the Web Site or Materials is
subject to change without notice. Do not finalize a design with this information.

Enviromental Policies

The producer of Arduino™ has joined the Impatto Zero®
policy of LifeGate.it. For each Arduino board produced is
created / looked after half squared Km of Costa Rica’s
forest's.
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HC-05

-Bluetooth to Serial Port Module

Overview

HC-05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for
transparent wireless serial connection setup.

Serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR (Enhanced Data Rate) 3Mbps
Modulation with complete 2.4GHz radio transceiver and baseband. It uses CSR Bluecore
04-External single chip Bluetooth system with CMOS technology and with AFH(Adaptive
Frequency Hopping Feature). It has the footprint as small as 12.7mmx27mm. Hope it will simplify
your overall design/development cycle.

Specifications

Hardware features

Typical -80dBm sensitivity

Up to +4dBm RF transmit power

Low Power 1.8V Operation,1.8 to 3.6V I/0
PIO control

UART interface with programmable baud rate
With integrated antenna

With edge connector

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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Software features

® Default Baud rate: 38400, Data bits:8, Stop bit:1,Parity:No parity, Data control: has.
Supported baud rate: 9600,19200,38400,57600,115200,230400,460800.

®  Given arising pulse in PIOO, device will be disconnected.

®  Status instruction port PIO1: low-disconnected, high-connected;

® PIO10 and PIO11 can be connected to red and blue led separately. When master and slave
are paired, red and blue led blinks 1time/2s in interval, while disconnected only blue led
blinks 2times/s.

® Auto-connect to the last device on power as default.

®  Permit pairing device to connect as default.

®  Auto-pairing PINCODE:”0000” as default

®  Auto-reconnect in 30 min when disconnected as a result of beyond the range of connection.
Hardware

L ! !
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crs . L e
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peu_ctx . Po7 270 mm !
Pou_ou7 I - e I
peu_n [ - 18mm
POM_SYnC [N - o
w00 | - o’ :
aipt | ml Fo? ! |
p[&['{ - - Mo
5.0V . . e t
6ND - oo
“Nunnnnns L ] BRERRRRE —¢-1-5mm
[ n 9 -
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PIN Name |PIN| Pad type Description Note
=
13
GND 21 VSS Ground pot
22
33 Integrated 3.3V (+) supply with
. 12 33v On-chip linear regulator output
VCC y
within 3.15-3.3V
AlO0 9 Bi-Directional | Programmable input/output line
AlOl1 10 | Bi-Directional | Programmable input/output line
PIOO 23 Bi-Directional | Programmable input/output line,
RX EN control output for LNA(If fitted)
PIO1 2 Bi—Direcrit.mal Programmable input/output line, |
TX EN control output for PA(if fitted)
P102 25 | Bi-Directional | Programmable input/output line
P103 26 | Bi-Directional | Programmable input/output line
P104 27 | Bi-Directional | Programmable input/output line
PI105 28 | Bi-Directional | Programmable input/output line
P106 29 | Bi-Directional | Programmable input/output line
P107 30 | Bi-Directional | Programmable input/output line
P108 31 | Bi-Directional | Programmable input/output line
P10Y 32 | Bi-Directional | Programmable input/output line
P1O10 33 | Bi-Directional | Programmable input/output line
PI1O11 34 | Bi-Directional | Programmable input/output line
iteadstudio.com 06.18.2010
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RESETB

11

CMOS input with  Reset if low.input debouncde so
weak internal must be low for >5MS to cause
pull-up a reset

UART _RTS

CMOS output,

tri-stable with

weak internal
pull-up

UART request to send, active low

UART_CTS

CMOS input
with weak

. UART clear to send, active low

internal

pull-down

UART_RX

CMOS input

ith weak
“_ > UART Data input
internal

pull-down

UART_TX

CMOS output,
Tri-stable with )
UART Data output
weak internal

pull-up

SPI_MOSI

17

CMOS input

with weak Serial peripheral interface data
internal input

pull-down

SPI_CSB

16

CMOS input

with weak Chip select for serial peripheral
internal interface, active low

pull-up

SPI_CLK

19

CMOS input
with weak
Serial peripheral interface clock

internal

pull-down

SPI_MISO

CMOS input

with weak Serial peripheral interface data
internal Output

pull-down

USB -

15

Bi-Directional

HC-05 Bluetooth module
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USB_+ 20 | Bi-Directional
NC 14
PCM_CLK 5§ | Bi-Directional | Synchronous PCM data clock

PCM_OUT | 6

CMOS output

Synchronous PCM data output

PCM_IN | 7

CMOS Input

Synchronous PCM data input

PCM_SYNC | 8

Bi-Directional

Synchronous PCM data strobe

AT command Default:

How to set the mode to server (master):
1. Connect P1011 to high level.
2. Power on, module into command state.
3. Using baud rate 38400, sent the “AT+ROLE=1\r\n” to module, with “OK\r\n”
means setting successes.
4. Connect the PI011 to low level, repower the module, the module work as server

(master).

AT commands: (all end with \r\n)

1. Test command:

AT OK -
2. Reset
AT+RESET OK -

3. Get firmware version

AT+VERSION?

+VERSION:<Param>

OK

Param : firmware version

Example:
AT+VERSION?\r\n
+VERSION:2.0-20100601
OK

HC-05 Bluetooth module

iteadstudio.com
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4. Restore default

AT+ORGL

OK

Default state:

Slave mode, pin code :1234, device name: H-C-2010-06-01 ,Baud 38400bhits/s.

5. Get module address

AT+ADDR?

+ADDR:<Param>
OK

Param: address of Bluetooth

module

Bluetooth address: NAP: UAP : LAP

Example:
AT+ADDR?\r\n
+ADDR:1234:56:abcdef
OK

6. Set/Check module name:

AT+NAME=<Param> OK Param: Bluetooth module
AT+NAME? +NAME:<Param> name

OK (/FAIL) (Default :HC-05)
Example:

AT+NAME=HC-05\r\n set the module name to “HC-05"

OK
AT+NAME=ITeadStudio\r\n
OK

AT+NAME?\r\n

+NAME: ITeadStudio

OK

7. Get the Bluetooth device name:

AT+RNAME?<Param1>

1. +NAME:<Param2>

OK
2. FAIL

Param1,Param 2 : the address

of Bluetooth device

Example: (Device address 00:02:72:0d:22:24, name: ITead)

AT+RNAME? 0002, 72, o0d2224\r\n

+RNAME:ITead
OK

8. Set/Check module mode:

AT+ROLE=<Param>

OK

AT+ ROLE?

+ROLE:<Param>

Param:
0- Slave

HC-05 Bluetooth module

iteadstudio.com
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OK 1-Master
2-Slave-Loop
9. Set/Check device class
AT+CLASS=<Param> OK Param: Device Class
AT+ CLASS? 1. +CLASS:<Param>
OK
2. FAIL

10. Set/Check GIAC (General Inquire Access Code)

AT+|AC=<Param> 1.0K Param: GIAC
2. FAIL (Default : 9e8b33)
AT+IAC +lAC:<Param>
OK
Example:
AT+IAC=9e8b3f\r\n
OK
AT+IAC?\r\n
~ +IAC: 9e8b3f
OK
11. Set/Check -- Query access patterns
AT+INQM=<Param>,<Param2>, | 1.0K Param:
<Param3> 2. FAIL 0——inquiry_mode_standard
AT+ INQM? +INQM : <Param>,<Param2>, | 1——inquiry_mode_rssi
<Param3> Param2: Maximum number of
OK Bluetooth devices to respond
to
Param3:
Timeout (1-48 : 1.285 to
61.44s)
Example:
AT+INQM=1,9,48\r\n
OK
AT+INQM\r\n
+INQM:1, 9, 48
OK

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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12. Set/Check PIN code:
AT+PSWD=<Param> OK Param: PIN code
AT+ PSWD? +PSWD : <Param> (Default 1234)
OK

13. Set/Check serial parameter:
AT+UART=<Param>,<Param2>,< | OK Param1: Baud

Param3> Param2: Stop bit
AT+ UART? +UART=<Param>,<Param2>, Param3: Parity
<Param3>
OK
Example: 7

AT+UART=115200, 1,2,\r\n
OK

AT+UART?
+UART:115200,1,2

OK

14. Set/Check connect mode:

Param:

AT+CMODE=<Param> OK
AT+ CMODE? + CMODE:<Param>
0K

0 - connect fixed address
1 - connect any address

2 - slave-Loop

15. Set/Check fixed address:

AT+BIND=<Param> OK Param: Fixed address
AT+ BIND? + BIND:<Param> (Default

0K 00:00:00:00:00:00)
Example:

AT+BIND=1234, 56, abcdef\r\n

OK

AT+BIND?\r\n
+BIND:1234:56:abcdef
OK

16. Set/Check LED /0

AT+POLAR=<Param1,<Param2>

OK

Param1:

AT+ POLAR?

+ POLAR=<Param1>,<Param2>
OK

0- PIO8 low drive LED
1- PIO8 high drive LED

HC-05 Bluetooth module

iteadstudio.com
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Param2:
0- PIO9 low drive LED
1- PIO9 high drive LED

17. Set P10 output

AT+PIO=<Param1>,<Param2> OK Param1: PIO number
Param2: PIO level
0- low
1- high
Example:
1. PIO10 output high level
AT+PI0=10, 1\r\n
OK
18. Set/Check — scan parameter
AT+IPSCAN=<Param1>,<Param2 | OK Paraml: Query time
>,<Param3>,<Param4> interval ’

AT+IPSCAN? +IPSCAN:<Param1>,<Param2>,<P | Param2: Query duration
aram3>,<Paramé4> | Param3: Paging interval
OK Param4: Call duration
Example: |

AT+IPSCAN =1234,500,1200,250\r\n

OK
AT+IPSCAN?
+IPSCAN:1234,500,1200,250

19. Set/Check — SHIFF parameter

AT+SNIFF=<Param1>,<Param2>,

<Param3>,<Param4>

OK

Param1: Max time
Param2: Min time

AT+ SNIFF?

+SNIFF:<Param1>,<Param2>,<Par
am3>,<Param4>
OK

Param3: Retry time
Param4: Time out

20. Set/Check security mode

AT+SENM=<Param1>,<Param2>

1. OK
2. FAIL

Param1:
0——sec_mode0+off

AT+ SENM?

+ SENM:<Param1>,<Param2>

1——sec_model+non_se

HC-05 Bluetooth module

iteadstudio.com
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OK cure
2——sec_mode2_service
3——sec_mode3_link
4——sec_mode_unknow
n

Param2:
0——hci_enc_mode_off
1——hci_enc_mode_pt_t
o_pt
2——nhci_enc_mode_pt_t

o_pt_and_bcast

21. Delete Authenticated Device

AT+PMSAD=<Param> Param:
Authenticated Device
Address

Example:

AT+PMSAD =1234,56,abcdef\r\n

OK

22. Delete All Authenticated Device

AT+ RMAAD OK 5

23. Search Authenticated Device

AT+FSAD=<Param> Param: Device address

24. Get Authenticated Device Count

AT+ADCN? +ADCN: <Param> Param: Device Count

OK

25. Most Recently Used Authenticated Device

Param:

+ MRAD: <Param> Recently

OK

AT+MRAD?

Authenticated Device
Address

26. Get the module working state

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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AT+ STATE? + STATE: <Param> Param:

OK “INITIALIZED”
“READY”
“PAIRABLE”
“PAIRED"”
“INQUIRING”
“CONNECTING”
“CONNECTED”
“DISCONNECTED”
“NUKNOW”

27. Initialize the SPP profile lib

AT+INIT

28. Inquiry Bluetooth Device

AT+INQ +INQ: <Paraml>, <Param2>, Param1l: Address
<Param3> Param2: Device Class
Param3 : RSSI Signal
OK strength

Example:

AT+INIT\r\n

OK

AT+IAC=9e8b33\r\n

OK

AT+CLASS=0\r\n
AT+INQM=1,9,48\r\n
At+INQ\r\n
+INQ:2:72:D2224,3E0104,FFBC
+INQ:1234:56:0,1F1F,FFC1
+INQ:1234:56:0,1F1F,FFCO
+INQ:1234:56:0,1F1F,FFC1
+INQ:2:72:D02224,3F0104,FFAD
+INQ:1234:56:0,1F1F,FFBE
+INQ:1234:56:0,1F1F,FFC2
+INQ:1234:56:0,1F1F,FFBE
+INQ:2:72:D2224,3F0104,FFBC
OK

28. Cancel Inquiring Bluetooth Device

AT+ INQC OK -

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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29. Equipment Matching

AT+PAIR=<Param1>,<Param2> : Paraml: Device Address
Param2: Time out

30. Connect Device

AT+LINK=<Param> ; Param: Device Address

Example:
AT+FSAD=1234,56,abcdef\r\n
OK
AT+LINK=1234,56,abcdef\r\n
OK

31. Disconnect

AT+DISC 1. +DISC:SUCCESS Param: Device Address

oK

2. +DISC:LINK_LOSS
OK

3. +DISC:NO_SLC
(0]

4. +DISC:TIMEOUT
oK

5. +DISC:ERROR
oK

32. Energy-saving mode

AT+ENSNIFF=<Param> Param: Device Address

33. Exerts Energy-saving mode

AT+ EXSNIFF =<Param> Param: Device Address

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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Revision History

v1.0 Initial version 7/18/2010
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HOLTEK

HT12D/HT12F
2'? Series of Decoders

Features

¢ Operating voltage: 2.4V~12V

* Low power and high noise immunity CMOS
technology

* Low standby current

* Capable of decoding 12 bits of information
* Binary address setting

* Received codes are checked 3 times

* Address/Data number combination
- HT12D: 8 address bits and 4 data bits
- HT12F: 12 address bits only

Applications

* Burglar alarm system

* Smoke and fire alarm system
* Garage door controllers

* Car door controllers

General Description

The 2'2 decoders are a series of CMOS LSls for remote
control system applications. They are paired with
Holtek's 2 series of encoders (refer to the encoder/de-
coder cross reference table). For proper operation, a
pair of encoder/decoder with the same number of ad-
dresses and data format should be chosen.

The decoders receive serial addresses and data from a
programmed 2"2 series of encoders that are transmitted
by a carrier using an RF or an IR transmission medium.
They compare the serial input data three times continu-

Selection Table

* Built-in oscillator needs only 5% resistor
+ Valid transmission indicator

* Easy interface with an RF or an infrared transmission
medium

* Minimal external components
* Pair with Holtek's 2'? series of encoders
* 18-pin DIP, 20-pin SOP package

e Car alarm system

= Security system

* Cordless telephones

* Other remote control systems

ously with their local addresses. If no error or un-
matched codes are found, the input data codes are
decoded and then transferred to the output pins. The VT
pin also goes high to indicate a valid transmission.

The 2" series of decoders are capable of decoding
informations that consist of N bits of address and 12—-N
bits of data. Of this series, the HT12D is arranged to pro-
vide 8 address bits and 4 data bits, and HT12F is used to
decode 12 bits of address information.

" Function | Data
\“\\, Ad:llress Oscillator Trigger Package
Part No. ., a No. | Type
HT12D 8 4 L RC oscillator | DIN active "Hi” | 18DIP, 20SOP
HT12F 12 0 F RC oscillator DIN active "Hi” | 18DIP, 20SOP :

Notes: Data type: L stands for latch type data output.

VT can be used as a momentary data output.

Rev. 1.10

November 18, 2002
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Block Diagram

0SC2 0SC1
1Y
Oscillator Divider ; o]
Data Shift |+ ™ ) oioh Gircuit | | ] Data
»| Register [Py -,Q
i
DIN O—| Buffer T Data Detector’— [
h 4 v
Sync. Detector Comparator [~ Comparator Control Logic
L f
v A4 A4
Transmission Gate Circuit Buffer D VT
Address VDD VSS

Note: The address/data pins are available in various combinations (see the address/data table).

Pin Assignment

8-Address 8-Address 12-Address 12-Address
4-Data 4-Data 0-Data 0-Data
(o) \w
o NC [ 1 20 INC — NC O 1 20[CJNC
A0 1 183 vDD A0C] 2 18 [ VvDD A1 18 [ vDD A0 2 19 VDD
Al[]2 170VT A1 3 18[3VT Al[]2 1703vT A1 3 18[VT
A2[]3 167 0scC1 A2 4 17 [0 0sc1 A2[]3 16 ] OSC1 A2 4 17 [J0SCA
A3[] 4 151 08C2 A3[]s5 16 ] OSC2 A3[] 4 15[Josc2 A3L]s5 16[JOscC2
A4[]5 14 DIN A4 6 15[ DIN Ad4[]5 14 JDIN A4 s 15[DIN
A5[] 6 13 D11 ASC] 7 14 D11 A5 6 13[JA11 A5 7 14 [ A11
ABC|7 121 D10 A6 8 13[1D10 ABL7 12[0A10 A6 8 13[JA10
A7) 8 110 D9 AT9 12 D9 A7[]8 11[JA9 A7T[9 12[J A9
vss([9 10 D8 V8S[]10 111D8 VSSI:Q 10[JA8 VS8S[] 10 11 A8
HT12D HT12D HT12F HT12F
—18 DIP-A — 20 SOP-A —18 DIP-A - 20 SOP-A
Pin Description
2 Internal ' o
Pin Name 110 .. Description
3 Input pins for address AO~A11 setting
Ad=RI (HTi2R) NMOS These pins can be externally set to VSS or left open.
AO-AT (HT12D) Transmission Gate | |nput pins for address AO~A7 setting
These pins can be externally set to VSS or left open.
D8~D11 (HT12D) (@] CMOS OUT Output data pins, power-on state is low.
DIN 1 CMOS IN Serial data input pin
VT 0] CMOS OUT Valid transmission, active high
0sc1 | Oscillator Oscillator input pin
0sc2 0 Oscillator Oscillator output pin
VSS — — Negative power supply, ground
VDD — — | Positive power supply
Rev. 1.10 2 November 18, 2002
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Approximate internal connection circuits

NMOS
Transmission Gate CMOS ouT CMOS IN Oscillator

_[_Jﬁ_m —I>O_D D—[>o- osct T.—L{Dﬁ—w osc2

Absolute Maximum Ratings

Supply Voltage ..........ovevveeeeeereeeeeren. -0.3Vto 13V Storage Temperature ...........cccocoevve..... -50°C to 125°C
Input Voltage ..., Vgs-0.3 to Vpp+0.3V Operating Temperature..................co...... -20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maximum Ratings” may
cause substantial damage to the device. Functional operation of this device at other conditions beyond those
listed in the specification is not implied and prolonged exposure to extreme conditions may affect device reliabil-

ity.
Electrical Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vpp Conditions
Voo Operating Voltage — — 2.4 5 J2 \%
5V == | 1 A
Iste Standby Current I Oscillator stops
12V — 2 4 LA
Ipp Operating Current 5V | No load, fogc=150kHz | — 200 | 400 pA
i | Data Output Source Current (D8~D11) | 5V | Vgu=4.5V -1 -1.6 — mA
o
Data Qutput Sink Current (D8~D11) 5V | Vg =0.5V 1 1.6 — mA
VT Output Source Current Von=4.5V -1 -1.6 - mA
T 5V
VT Output Sink Current Vg =0.5V 1 1.6 —4 mA
ViH “H" Input Voltage 5V - 35 S 5 v
Vi "L" Input Voltage 5V > 0 — 1 v
fosc Oscillator Frequency 5V | Rosc=51kQ . 150 e | kHz

Rev. 1.10 3 November 18, 2002
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HT12D/HT12F

Functional Description
Operation

The 2" series of decoders provides various combina-
tions of addresses and data pins in different packages
so as to pair with the 22 series of encoders.

The decoders receive data that are transmitted by an
encoder and interpret the first N bits of code period as
addresses and the last 12-N bits as data, where N is the
address code number. A signal on the DIN pin activates
the oscillator which in turn decodes the incoming ad-
dress and data. The decoders will then check the re-
ceived address three times continuously. If the received
address codes all match the contents of the decoder's
local address, the 12-N bits of data are decoded to acti-
vate the output pins and the VT pin is set high to indicate
a valid transmission. This will last unless the address
code is incorrect or no signal is received.

The output of the VT pin is high only when the transmis-
sion is valid. Otherwise it is always low.

Output type
Of the 2'2 series of decoders, the HT12F has no data
output pin but its VT pin can be used as a momentary
data output. The HT12D, on the other hand, provides 4
latch type data pins whose data remain unchanged until
new data are received.

Flowchart

The oscillator is disabled in the standby state and acti-
vated when a logic "high” signal applies to the DIN pin.
That is to say, the DIN should be kept low if there is no

signal input.

>l
-'*‘

Standby mode

No Disable VT &
ignore the rest of
this word
Yes o

Address bits
matched ?

Yes

Store data

-

Match
previous stored
data ?

I .
Part | Data = Address | Output | Operating | f3- times
No. | Pins | Pins Type Voltage g CheCk'"g_,
HT12D 4 8 Latch 2.4V~12V
| HT12F 0 12 — 2.4V~12V Latch data
| to output &
activate VT
Yes
Decoder timing
Encoder
T 0
nsmison | | | ]
—»| |4 <1word
Encoder
DOUT
|4 4 words —p| 14 f— Eé%ﬂ?.ﬁ‘c‘,‘ﬁ’?j’y —pie— 4 words —p| .
|| 2 clocks j»| 2" clocks
Decoder VT
| check —b{ |¢— check —¥f
Latched §
Data Out X
Rev. 1.10 4 November 18, 2002
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HT12D/HT12F
Encoder/Decoder cross reference table
Package
D.f:,ffﬂs Data Pins Address Pins VT Pair Encoder Encoder Decoder
DIP SOP DIP SOP
HT12A
HT12D 4 8 V' HT12E 18 20 18 20
HT12A
HT12F 0 12 N HT12E 18 20 18 20

Address/Data sequence

The following table provides address/data sequence for various models of the 2'2 series of decoders.

Address/Data Bits
Part No. T
0 1 2 3 4 5 6 7 8 9 10 1"
HT12D A0 Al A2 A3 A4 A5 A6 A7 D8 D9 D10 D11
HT12F A0 Al A2 A3 Ad A5 AB A7 A8 A9 A10 A11
Oscillator frequency vs supply voltage
fosc
(Scale)
Rosc (Q)
4.00 |-
27kQ
3.50
30k
33kQ
3.00 36Kk0
39k
43k
2.50 4
| 47kO)
51k
2,00 | "
| 62k0)
68k
. 75k
1.50 82k0)
100kQ
(100kHz)1.00 G TRl
150k
- 180kQ
220kQ
0.50
0.25
2 3 4 6 7 8 9 10 1 12 13 VDD (V DC)

Note:

The recommended oscillator frequency is fosco (decoder) = 50 fosce (HT12E encoder)

= 51 fosce (HT12A encoder).

Rev. 1.10
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Application Circuits

LPI Receiver Circuit—’— L—b' Receiver Circuit I——

Vop
O] praees LR A ———1e |
~o—2] A1 | LA A1 VT lO
gl oy il ey
Rosc Rosc
~o-Has  osczfi® A3 oscz['®
14
e )] L Ad DINIZ 4
o8 a5 p112 o A5 FRR] L
>~ a6 o102 o AB aoll2_s
A7 5ye) LALECH A7 PY-] L
vss 5Y:] LU VSS aglll_;
HT12D HT12F
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HT12D/HT12F
Package Information
18-pin DIP (300mil) outline dimensions

o A

nonnnoonn

18 10

} :

[EJEREEEEREEEN]

e
Symbol Dimensions in mil
Min. Nom. Max.

A 895 — 915
B 240 — 260
C 125 — 135
D 125 —_ 145
E 16 - 20
F 50 —_— 70
G - 100 -9
H 295 — 315
| 335 - 375
= ¢ e 15°

Rev. 1.10
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HT12D/HT12F
20-pin SOP (300mil) outline dimensions
HEFRAAAARA
[20 11
A B
i) 10)| ,
HEHHAHEHEEE
>l
C
G
| —}H
a3
Dimensions in mil
Symbol .
Min. Nom. Max.
A 394 — 419
B 290 g 300
& 14 | 20
9y 490 S 510
D 92 — 104
E — 50 =
F 4 — =
G 32 = 38
H 4 - 12
o 0° — 10°

Rev. 1.10
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Product Tape and Reel Specifications

Reel dimensions

T2 )
.................... > e
A o
o
A B
. JI.
..... Y.
>
T1
SOP 20W
Symbol Description Dimensions in mm
A Reel Outer Diameter 330+1.0
B Reel Inner Diameter 62+1.5
c Spindle Hole Diameter 13-0;?-25
D Key Slit Width 2.0+£0.5
.8+0.3
i Space Between Flange $§ 8_5}2
T2 Reel Thickness 30.2+0.2

Rev. 1.10 9 November 18, 2002
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HT12D/HT12F
Carrier tape dimensions
PO P1
R i e

PODOOO DD DD

R EIN R E
D1/ P
# M -
SOP 20W
Symbol Description Dimensions in mm

24.0+0.3
w Carrier Tape Width 4 0_81
P Cavity Pitch 12.040.1
E Perforation Position 475:0.1
F Cavity to Perforation (Width Direction) 11251001
D Perforation Diameter 1.5+0.1
D1 Cavity Hole Diameter 1e5+0 25
PO Perforation Pitch 4.0+0.1
P1 Cavity to Perforation (Length Direction) 2.0+0.1
A0 Cavity Length 10.8+0.1
BO Cavity Width 13.3+0.1
KO Cavity Depth 3.240.1
t Carrier Tape Thickness 0.34+0.05

c Cover Tape Width 21.3

Rev. 1.10
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Holtek Semiconductor Inc. (Headquarters)

No.3, Creation Rd. Il, Science Park, Hsinchu, Taiwan
Tel: 886-3-563-1999

Fax: 886-3-563-1189

http://www.holtek.com.tw

Holtek Semiconductor Inc. (Taipei Sales Office)

4F-2, No. 3-2, YuanQu St., Nankang Software Park, Taipei 115, Taiwan
Tel: 886-2-2655-7070

Fax: 886-2-2655-7373

Fax: 886-2-2655-7383 (International sales hotline)

Holtek Semiconductor Inc. (Shanghai Sales Office)

7th Floor, Building 2, No.889, Yi Shan Rd., Shanghai, China 200233
Tel: 021-6485-5560

Fax: 021-6485-0313

http://www.holtek.com.cn

Holtek Semiconductor Inc. (Shenzhen Sales Office)

5/F, Unit A, Productivity Building, Cross of Science M 3rd Road and Gaoxin M 2nd Road, Science Park, Nanshan District,
Shenzhen, China 518057

Tel: 0755-8616-9908, 8616-9308

Fax: 0755-8616-9533

Holtek Semiconductor Inc. (Beijing Sales Office)

Suite 1721, Jinyu Tower, A129 West Xuan Wu Men Street, Xicheng District, Beijing, China 100031
Tel: 010-6641-0030, 6641-7751, 6641-7752

Fax: 010-6641-0125

Holtek Semiconductor Inc. (Chengdu Sales Office)

709, Building 3, Champagne Plaza, No.97 Dongda Street, Chengdu, Sichuan, China 610016
Tel: 028-6653-6590

Fax: 028-6653-6591

Holmate Semiconductor, Inc. (North America Sales Office)
46729 Fremont Blvd., Fremont, CA 94538

Tel: 510-252-9880

Fax: 510-252-9885

http://www.holmate.com

Copyright © 2002 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek as-
sumes no responsibility arising from the use of the specifications described. The applications mentioned herein are used
solely for the purpose of illustration and Holtek makes no warranty or representation that such applications will be suitable
without further modification, nor recommends the use of its products for application that may present a risk to human life
due to malfunction or otherwise. Holtek's products are not authorized for use as critical components in life support devices
or systems. Holtek reserves the right to alter its products without prior notification. For the most up-to-date information,
please visit our web site at http://www.holtek.com.tw.
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HOLTEK

HT12A/HT12E
22 Series of Encoders

Features

* Operating voltage
- 2.4V~5V for the HT12A
- 2.4V~12V for the HT12E

* Low power and high noise immunity CMOS
technology

* Low standby current: 0.1pA (typ.) at Vpp=5V

* HT12A with a 38kHz carrier for infrared transmission
medium

Applications

* Burglar alarm system

* Smoke and fire alarm system
* Garage door controllers

¢ Car door controllers

General Description

The 2'? encoders are a series of CMOS LSIs for remote
control system applications. They are capable of encod-
ing information which consists of N address bits and
12-N data bits. Each address/data input can be set to
one of the two logic states. The programmed ad-
dresses/data are transmitted together with the header

Selection Table

*  Minimum transmission word

- Four words for the HT12E
- One word for the HT12A
* Built-in oscillator needs only 5% resistor

* Data code has positive polarity

* Minimal external components

* Pair with Holtek’s 2" series of decoders
* 18-pin DIP, 20-pin SOP package

* Car alarm system

¢ Security system

* Cordless telephones

* Other remote control systems

bits via an RF or an infrared transmission medium upon
receipt of a trigger signal. The capability to select a TE
trigger on the HT12E or a DATA trigger on the HT12A
further enhances the application flexibility of the 2" ge-
ries of encoders. The HT12A additionally provides a
38kHz carrier for infrared systems.

~.Function| Address | Address/ : 3 Carrier | Negative
e Y o (DEE No Data No. Oscillator| Trigger Output | Polarity Package

Part No. ~8 ‘

HT12A A\ 0 4 | 5Kz d g niy | sakkz No |18DIP, 20SOP

resonator
RC = |
HT12E 8 4 0 ! TE No No 18DIP, 20SOP |
| oscillator |
Note: Address/Data represents pins that can be either address or data according to the application requirement.

Rev. 1.20 1
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Block Diagram

TE Trigger
HT12E
0scz o0sc1
Y
TEQ—»  Oscilator  |»{ 3Divider | Data Select .0 poUT
u r
J §
, t
+12 Counter & Sync.
A,O @ i ! o ¢ 1 of 12 Decoder Circuit
i i | 12 Transmission
i i Gate Circuit
AT O—S Binary Detector
 Jm— .
ADB -eeeeeeeee AD11 VDD VSS
DATA Trigger
HT12A
X2 X1

() <L)

3

| Oscillator '—b’;sm Divider }—» thaa Sg'ec‘ O Dpout
ufrrer

L/MB O—¢ T A
A

O: > ¢ +12 Counter & ; Sync.
A:{J | e | 1 of 12 Decoder Circuit
12 Transmission

Gate Circuit
AT O—b Binary Detector

padlid. D11 VDD  VSS

Note: The address data pins are available in various combinations (refer to the address/data table).

Pin Assignment

8-Address 8-Address 8-Address 8-Address
4-Data 4-Data 4-Address/Data 4-Address/Data
- NC [ 1 - 200NC - NC [ 1 = 20[0NC
A0 1 18 [1VDD A0 2 19[JvDD A0[]1 18 VDD A0 2 19 [ VDD
Al 2 17 [JDOUT A1 3 18 JDOUT A2 17 O DOUT A1 3 18 [JDOUT
A2(]3 16 X1 A2 4 17 3x1 A2[]3 16 [J0OSC1 A2 4 17 [J0sc1
A3[]4 15[ %2 A3s 16[X2 A3 4 15[ 0sc2 A3 5 16 [J 0SC2
Ad[]5 14 LM A4s 15 [LM A4C]5 14 TE Ad[]s 15 TE
A5[] 6 13[JD11 A5 7 14[D11 A5[]6 13[JAD11 A5 7 141 AD11
A6 7 12[1D10 A6 8 13[@3D10 A7 12[JAD10 A6([]8 13[JAD10
A7[]8 11[JD9 AT 9 12[0D9 A7[]8 11 AD9 A7 9 12[JAD9
vsSs[]9 10[D8 VSS [ 10 11[0D8 VvSs[]9 10[J AD8 VvSS [ 10 11[J AD8
HT12A HT12A HT12E HT12E
-18 DIP-A —20 SOP-A -18 DIP-A —20 SOP-A

Rev. 1.20 2 February 20, 2009
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HT12A/HT12E

Pin Description

: Internal i
Pin Name | 1/O Conngeticr Description
AD~A7 | CMOS IN Pull-high Input pins for address AD~A7 setting
(HT12A) These pins can be externally set to VSS or left open
NMOS TRANSMISSION
GATE PROTECTION
DIODE (HT12E)
NMOS TRANSMISSION : ;
0541 1 | GATE PROTEGTION  PuPe o stresuta 06 A1 settng
DIODE (HT12E) P y P
Input pins for data D8~D11 setting and transmission enable, active
D8~D11 | CMOS IN Pull-high low
These pins should be externally set to VSS or left open (see Note)
DOUT O CMOS OUT Encoder data serial transmission output
o Latch/Momentary transmission format selection pin:
L/M | CMOS IN Pull-high Latch: Floating or VDD
Momentary: VSS
TE | CMOS IN Pull-high Transmission enable, active low (see Note)
0oscC1 | OSCILLATOR 1 Oscillator input pin
0sc2 (e} OSCILLATOR 1 Oscillator output pin
X1 | OSCILLATOR 2 455kHz resonator oscillator input
X2 (0] OSCILLATOR 2 455kHz resonator oscillator output
VSS | — Negative power supply, ground
VDD | F Positive power supply
Note: D8~D11 are all data input and transmission enable pins of the HT12A.

TE is a transmission enable pin of the HT12E.

Approximate Internal Connections

NMOS
TRANSMISSION
GATE

CMOS IN
Pull-high

CMOS oUT

OSCILLATOR 1

EN
OSC1

OSCILLATOR 2

X1 [ X2

NMOS TRANSMISSION GATE
PROTECTION DIODE

—1

Voo

il

Rev. 1.20
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Absolute Maximum Ratings

Supply Voltage (HT12A) ............Vgg—0.3V to Vgg+5.5V Supply Voltage (HT12E) ...cccccovvrvrreernnnas -0.3Vto 13V
Input Voltage ........cccoovvvviveienncnee Vgs-0.3 to Vpp+0.3V Storage Temperature............................=50°C to 125°C
Operating Temperature............................—20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maximum Ratings” may
cause substantial damage to the device. Functional operation of this device at other conditions beyond those
listed in the specification is not implied and prolonged exposure to extreme conditions may affect device reliabil-

ity.

Electrical Characteristics

HT12A Ta=25°C
Test Conditions ‘
Symbol Parameter Min. Typ. Max. Unit
Vop Conditions
Vbo Operating Voltage - — 24 3 5 \%
3V s 0.1 1 A
Ista Standby Current —— Oscillator stops
5V - 0.1 1 pA
S Thd — 200 | 400 | pA
oo Operating Current fran=d55kH2
5v | 'osc® = 400 800 A
Vou=0.9Vpp (Source) -1 -1.6 = mA
loout Output Drive Current 5V
Vo.=0.1Vpp (Sink) 2 3.2 = mA
Vik "H” Input Voltage 4 Al 0.8Vpp | — Vop
Vi "L” Input Voltage Y A 0 L 0.2Vpp
D8~D11 Pull-high
V = —_
Roama | Resistance 5V | Vpata=0V 150 300 kQ
HT12E Ta=25°C
Test Conditions I
Symbol Parameter Min. Typ. Max. Unit
Vpbp Conditions
Voo Operating Voltage — — 24 5 12 \
3V b 0,3 1 pA
Ista Standby Current Oscillator stops
12V - P 4 A
3V —_ 40 80 LA
loo Operating Current No load, fogc=3kHz
12V — 150 300 A
Von=0.9Vpp (Source) -1 -1.6 — mA
Ioout Output Drive Current 5V
Vo =0.1Vpp (Smk) 1 1.6 — mA
Vik "H" Input Voltage — —_ 0.8Vpp — Vb V
ViL "L" Input Voltage — — 0 — 0.2Vpp \%
fosc Oscillator Frequency 5V | Rosc=1.1MQ — 3 — kHz
R7 TE Pull-high Resistance 5V | Vrg=0V — 1.5 3 MO

Rev. 1.20 4 February 20, 2009
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Functional Description

Operation

The 2'? series of encoders begin a 4-word transmission cycle upon receipt of a transmission enable (Efor the HT12E
or D8~D11 for the HT12A, active low). This cycle will repeat itself as long as the transmission enable (TE or D8~D11 )is
held low. Once the transmission enable returns high the encoder output completes its final cycle and then stops as

shown below.
E | 1 |

—»| e <1word
Encoder
DOUT

le— 4words —p l— géan{'if,[]“gb%‘,’y —»e— 4 words —p

Transmission timing for the HT12E

D8~D11 | ’
Key-in

—»| |4 <1word
“Beut |||||H|l||||H||H|||HH||H|H|H|I||||:"“"“3%”203"'er
e wors e dEmmel —f e word

Transmission timing for the HT12A (L/M=Floating or VDD)

D?(;?’ji:l —l | (all data=1)
—»| |4 <1 word |4 7 words |
o6t [T L
-2o{ Jensell] " Vet gt <807 v o e

1 word (all data=1)

Transmission timing for the HT12A (LIM=VSS)

Information Word

If L/M=1 the device isin the latch mode (for use with the latch type of data decoders). When the transmission enable is re-
moved during a transmission, the DOUT pin outputs a complete word and then stops. On the other hand, if L/M=0 the de-
vice is in the momentary mode (for use with the momentary type of data decoders). When the transmission enable is
removed during a transmission, the DOUT outputs a complete word and then adds 7 words all with the "1” data code.

An information word consists of 4 periods as illustrated below.

—» <« 1/3 bit sync. period

<4——  pilot period (12 bits) ——» <«— address code period —pg— da;::gge —p

Composition of information

Rev. 1.20 5 February 20, 2009
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Address/Data Waveform

Each programmable address/data pin can be externally set to one of the following two logic states as shown below.

pilnnln

cZ 0 N B o I O B O R

Address/
> Data Bit

Address/Data bit waveform for the HT12E

fosc i

e @ 38kHz
One < Carrier

Data Bit
"Zero"
—» DataBit <
" m
Address Bit

"Zero" I

~> Address Bit 4—

Address/Data bit waveform for the HT12A

The address/data bits of the HT12A are transmitted with a 38kHz carrier for infrared remote controller flexibility,

Address/Data Programming (Preset)

The status of each address/data pin can be individually pre-set to logic “high” or "low”. If a transmission-enable signal
is applied, the encoder scans and transmits the status of the 12 bits of address/data serially in the order AO to AD11 for
the HT12E encoder and AO to D11 for the HT12A encoder.

During information transmission these bits are transmitted with a preceding synchronization bit. If the trigger signal is
not applied, the chip enters the standby mode and consumes a reduced current of less than 1A for a supply voltage of
5V.

Usual applications preset the address pins with individual security codes using DIP switches or PCB wiring, while the
data is selected by push buttons or electronic switches.

The following figure shows an application using the HT12E:

2]

0sC1 0scz2

Transmission

DOUT ™ 1edium

VDD A0 A1 A2 A3 A4 A5 A6 A7 VSS TE AD8 AD9 AD10 AD11

CLLTITT]

VSS

Rev. 1.20 6 February 20, 2009
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HT12A/HT12E
The transmitted information is as shown:
Pilot A0 A1 A2 A3 A4 A5 AB A7 ADS8 AD9 | AD10 | AD11
&
Sync. 1 0 1 0 0 0 | 1 1 1 1 1 0

Address/Data Sequence

The following provides the address/data sequence table for various models of the 2'2 series of encoders.

Address/Data Bits
Part No.
0 1 2 3 4 5 6 7 8 9 10 11
HT12A AD A1 A2 A3 Ad A5 AB A7 D8 D9 D10 D11
HT12E A0 A1l A2 A3 Ad A5 AB A7 AD8 AD9 | AD10 | AD11

Transmission Enable

For the HT12E encoders, transmission is enabled by applying a low signal to the TE pin. For the HT12A encoders,

transmission is enabled by applying a low signal to one of the data pins D8~D11.

Two Erroneous HT12E Application Circuits

The HT12E must follow closely the application circuits provided by Holtek (see the "Application circuits”).

¢ Error: AD8~AD11 pins input voltage > Vpp+0.3V

% osc2 VDD
osc1 AD11
TE AD10
VSS AD9
AD8 r
HT12E 7

* Error: The IC's power source is activated by pins AD8~AD11

12v
0osc2 VDD L ?
{ 0OSC1 AD11
TE AD10
AD9
VSS
ADB t
' '0 O'O
HT12E i
Rev. 1.20 7 February 20, 2009
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Flowchart

o HT12A * HT12E

Power on Power on

v
Standby mode Standby mode

VD

.

Transmission
enabled ?

Data enable?

Yes (¢
v
Data with carrier 4 data words
serial output transmitted
4;
4

ransmission
still enabled

Data still enabled 7

4 data words
transmitted
continuously

v e W)

Send the | |Send "1" 7 times for
last code | |all of the data codes

v

Note: D8~D11 are transmission enables of the HT12A.
TE is the transmission enable of the HT12E.

Rev. 1.20 8 February 20, 2009
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Oscillator Frequency vs. Supply Voltage

fosc

(Scale)
Rosc (€2)

7.00
- 470k
510k

6.00
560k
. 620k

5.00
680k
; 750k
4.00 { : ) i 820k
910k
1.0M

(3kHz)3.00
1.2M

2.00

1.00

N
w
-
2]
@
~
®

9 ' Ao 12 13 Voo (VDC)

The recommended oscillator frequency is foscp (decoder) = 50 fosge (HT12E encoder)

= 51 fosce (HT12A encoder)

Application Circuits

Voo 10002
Transmitter Circuit ’J/‘/‘

| {s § Voo
o vDD 8050 34 1lap vDD [18
~o2| 1 7 10k
3 PO 16 455K +o~o2la1  pout[17_|]
~o—={ A2 X1 }-# 100pF L o023l Gt 116
£ <1o0MQ Rosc
4
o A3 X2 |18 ¢ 100pF L S A3 oscz|is
\0—5 A4 LMB Lo\o—n —0 514 TE ib-'
o PV pri 13 g | el Y AD11 13§
7 12
\0_7 AB D10 Lb-'o_' o ~o—{ A6 AD10 =0
~o-8| A7 Dol e b o~o—8] a7 apo g
9 10
9 vss D8 Lo'-'o—?j- vss  apsfl o
7 77T
HT12A HT12E
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HOLTEK i ; HT12A/HT12E

Package Information
18-pin DIP (300mil) Outline Dimensions

A ; A
CVEELEREEL LR Ao nnna
8 10 e 70
B > g
1 g (1 9
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Fig1. Full Lead Packages Fig2. 1/2 Lead Packages
* MS-001d (see fig1)
Dimensions in mil
Symbol -
Min. Nom. Max.
A 880 £y 920
B 240 a_ 280
C 115 = 195
D 19 — 150
E 14 - 22
F 45 £ 70
G — 100 >
H 300 oy 325
| — P2 430
* MS-001d (see fig2)
Dimensions in mil
Symbol =
Min. Nom. Max.
A 845 % 880
B 240 —_ 280
C 115 — 195
D 115 — 150
E 14 — 22
F 45 — 70
G — 100 —
H 300 — 325
| . — 430
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HDLTEK#

HT12A/HT12E
* MO-095a (see fig2)
Symbol . Dim__e__r!sions inmil
Min. Nom. Max.
A 845 _ Wi
B 275 _ T
c 120 = proe
D 110 o e
E 14 - p=
F 45 _ >
e G 100 -
H 300 _ ==
I — =0 430
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HOLTEK i ’ HT12A/HT12E

20-pin SOP (300mil) Outline Dimensions
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Symbol : Dimensions in mil

e Nom. Max.
: il 5 419
B 256 4 . X
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HOLTEK i ’ HT12A/HT12E

Product Tape and Reel Specifications

Reel Dimensions
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Symbol Description Dimensions in mm
A Reel Outer Diameter 330.0+1.0
B Reel Inner Diameter 100.0+1.5
(5: Spindle Hole Diameter H30 02
D Key Slit Width 2.0£0.5
i Space Between Flange P D
T2 Reel Thickness 30.2+0.2

Rev. 1.20 13 February 20, 2009



HOLTEK i ’ HT12A/HT12E

Carrier Tape Dimensions
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- z £ : : are located on the same side.
SOP 20W
Symbol Description Dimensions in mm

w Carrier Tape Width T g

= Cavity Pitch 12.00.1

E Perforation Position 1.7540.10

F Cavity to Perforation (Width Direction) 11.5+0.1

D Perforation Diameter nEsr1o.q
D1 Cavity Hole Diameter 4 5025000
PO Perforation Pitch 4.0+0.1

P1 Cavity to Perforation (Length Direction) 2.0+0.1
AO Cavity Length 10.8+0.1

BO Cavity Width 13.340.1

KO Cavity Depth 3.240.1

t Carrier Tape Thickness 0.30+0.05

c Cover Tape Width 21.3£01
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HOLTEK HT12A/HT12E

Copyright @ 2009 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek as-
sumes no responsibility arising from the use of the specifications described. The applications mentioned herein are used
solely for the purpose of illustration and Holtek makes no warranty or representation that such applications will be suitable
without further modification, nor recommends the use of its preducts for application that may present a risk to human life
due to malfunction or otherwise. Holtek's products are not authorized for use as critical components in life support devices
or systems. Holtek reserves the right to alter its products without prior notification. For the most up-to-date information,
please visit our web site at http://www.holtek.com.tw.
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433Mhz RF Transmitter With Receiver Kit For Arduino ARM MCU Wireless

Description:

This is 433Mhz RF transmitter with receiver kit for Arduino ARM MCU wireless
Application environment:

Remote control switch, receiver module, motorcycles, automobile anti-theft products, home security products, electric doors, shutter
doors, windows, remote control socket, remote control LED, remote audio remote control electric doors, garage door remote control,
remote control retractable doors, remote volume gate, pan doors, remote control door opener, door closing device control system, remote
control curtains, alarm host, alarm, remote control motorcycle remote control electric cars, remote control MP3.

Specification: Transmitter:

Receiver module: Product Model: XD-FST

Product Model: XD-RF-5V Launch distance :20-200 meters (different voltage, different results)
Operating voltage: DC5V Operating voltage :3.5-12V

Quiescent Current: 4MA Dimensions: 19 * 19mm

Receiving frequency: 433.92MHZ Operating mode: AM

Receiver sensitivity: -105DB Transfer rate; 4KB / S

Size:30x14x7mm Transmitting power: 10mW

Transmitting frequency: 433M
Pinout from left — right: (DATA; VCC; GND)

http://electronics-diy.com/arduino-rf-link-using-433mhz-transmitter-receiver-modules.ph

See for how to:






