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Short Description

project report of accelerometer based wheelchair...



Description


ACCELEROMETER BASED MOTION CONTROLLED WHEEL CHAIR



1. INTRODUCTION The aim of this project is to controlling a wheelchair and electrical devices by using MEMS ACCELEROMETER SENSOR (Micro Electro Mechanical System) technology. MEMS ACCELEROMETER SENSOR is a Micro Electro Mechanical System which is a highly sensitive sensor and capable of detecting the tilt. The sensor finds the tilt and makes use of the accelerometer to change the direction of wheel chair depending on the tilt. For example if the tilt is to the left side then the wheel chair moves in left direction. Wheel chair movement can be controlled in Forward, Reverse, Left and Right direction along with obstacle detection using ultrasonic sensor. Automation is the most frequently spelled term in the field of electronics. The hunger for automation brought many revolutions in the existing technologies, which had greater development, is the MEMS ACCELEROMETER SENSOR. These had greater importance than any other technologies due to its user-friendly nature. MEMS ACCELEROMETER SENSOR based devices can be easily rechargeable to the common man due to its simpler operation. This device is portable and user can wear it to his wrist like a watch and can operate it by tilting the MEMS ACCELEROMETER SENSOR. This project makes use of a micro controller, which is programmed, with the help of PIC C instructions. And a 3-axis accelerometer MMA7660FC (I2C output) is used to sense motion. Control equipment fitted patients head or palm is used to control wheel chair. The two geared DC motors are used for the motion of prototype model. If the patient wants to move in a particular direction, say in left, the patient can tilt the accelerometer in that direction. When the accelerometer tilts according to his/her need, the sensor reds the value in the X and Y direction. According to this value motor begin to rotate. Here our micro controller current is too low to drive DC motors, we use L293D driver. We are here using RS232 interface also, to establish communication with the computer. MAX232 is used to convert the output voltage in the RS232 level. Since the RS232 level is 5V and our output is 15V. EC 2010-2014 CEAL
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2. BLOCK DIAGRAM
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3. BLOCK DIAGRAM DESCRIPTION



3.1MICRO CONTROLLER Here we use the micro controller PIC16F877A. description about the micro controller is given below.



PIC16F877A Accelerometer based wheel chair direction control is developed on the PIC16F877A platform. PIC16F877A is a 40 pin enhanced flash micro controller. It is the first RISC based microcontroller fabricated in CMOS that uses separate bus for the instruction and data allowing simultaneous access of program and data memory. It has 35 single-word instructions except for program branches, which are two-cycle. Its operating speed is DC-20MHZ clock input, DC-200 ns instruction cycle. PERIPHERAL FEATURES 



TIMER0: 8-bit timer/counter with 8-bit prescaler







TIMER1: 16 bit timer/counter with prescaler, can be incremented during sleep via external crystal/clock







TIMER2: 8 bit timer/counter with 8-period register, prescaler and postscaler







Two capture, compare, PWM modules



- Capture is 16 bit, maximum resolution is 12.5 ns - Compare is 16 bit, maximum resolution is 200 ns - PWM maximum resolution is 10 bit
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Synchronous serial port (SSP) with SPI (master mode) and I2C (Master/Slave mode)







Universal Synchronous Asynchronous Receiver Transmitter (USART/SCI) with 9-bit address detection







Parallel Slave Port (PSP)- 8 bits wide with external RD, WR and CS controls







Brown out detection circuitry for Brown-out Reset (BOR)



CMOS Technology  Low-power, high-speed Flash/EEPROM technology  Fully static design  Wide operating voltage range (2.0V to 5.5v)  Commercial and industrial temperature ranges  Low power consumption



SPECIAL MICROCONTROLLER FEATURES  100,000 erase/write cycle Enhanced Flash program memory typical  1,000,000 erase/write cycle Data EEPROM memory typical  Data EEPROM Retention > 40 years  Self-Programmable under software control  In-circuit serial programming  Power saving sleep mode  In-circuit Debug (ICD) via two pins EC 2010-2014 CEAL
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Fig.1 40 PIN PDIP



DATA EEPROM AND FLASH PROGRAM MEMORY



The data EEPROM and Flash program memory is readable and writable during normal operation (over the full VDD range). This memory is not directly mapped in the register file space. Instead, it is indirectly addressed through the Special Function Registers. There are six SFRs used to read and write this memory: • EECON1 • EECON2 EC 2010-2014 CEAL
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• EEDATA • EEDATH • EEADR • EEADRH



When interfacing to the data memory block, EEDATA holds the 8-bit data for read/write and EEADR holds the address of the EEPROM location being accessed. These devices have 128 or 256 bytes of data EEPROM (depending on the device), with an address range from 00H to FFH. On devices with 128 bytes, addresses from 80h to FFH are unimplemented and will wraparound to the beginning of data EEPROM memory. When writing to unimplemented locations, the on-chip charge pump will be turned off.



EEADR and EEADRH The EEADRH:EEADR register pair can address up to a maximum of 256 bytes of data EEPROM or up to a maximum of 8K words of program EEPROM. When selecting a data address value, only the LSB byte of the address is written to the EEADR register. When selecting a program address value, the MSB byte of the address is written to the EEADRH register and the LSB byte is written to the EEADR register. If the device contains less memory than the full address reach of the address register pair, the Most Significant bits of the registers are not implemented. For example, if the device has 128 bytes of data EEPROM, the Most Significant bit of EEADR is not implemented on access to data EEPROM.
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EECON1 and EECON2 Registers EECON1 is the control register for memory accesses. Control bit, EEPGD, determines if the access will be a program or data memory access. When clear, as it is when reset, any subsequent operations will operate on the data memory. When set, any subsequent operations will operate on the program memory. Control bits, RD and WR, initiate read and write or erase, respectively. These bits cannot be cleared, only set, in software. They are cleared in hardware at completion of the read or write operation. The inability to clear the WR bit in software prevents the accidental, premature termination of a write operation. The WREN bit, when set, will allow a write or erase operation. On power-up, the WREN bit is clear. The WRERR bit is set when a write (or erase) operation is interrupted by a MCLR or a WDT Time-out Reset during normal operation. In these situations, following Reset, the user can check the WRERR bit and rewrite the location. The data and address will be unchanged in the EEDATA and EEADR registers.



Interrupt flag bit, EEIF in the PIR2 register, is set when the write is complete. It must be cleared in software. EECON2 is not a physical register. Reading EECON2 will read all ‘0’s. The EECON2 register is used exclusively in the EEPROM write sequence.



I/O PORTS



Some pins for these I/O ports are multiplexed with an alternate function for the peripheral features on the device. In general, when a peripheral is enabled, that pin may not be used as a general purpose I/O pin. Additional information on I/O ports may be found in the PIC micro™ Mid-Range Reference Manual (DS33023).
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PORTA and the TRISA Register



PORTA is a 6-bit wide, bidirectional port. The corresponding data direction register is TRISA. Setting a TRISA bit (= 1) will make the corresponding PORTA pin an input (i.e., put the corresponding output driver in a High-Impedance mode). Clearing a TRISA bit (= 0) will make the corresponding PORTA pin an output (i.e., put the contents of the output latch on the selected pin). Reading the PORTA register reads the status of the pins, whereas writing to it will write to the port latch. All write operations are readmodify-write operations. Therefore, a write to a port implies that the port pins are read, the value is modified and then written to the port data latch. Pin RA4 is multiplexed with the Timer0 module clock input to become the RA4/T0CKI pin. The RA4/T0CKI pin is a Schmitt Trigger input and an open-drain output. All other PORTA pins have TTL input levels and full CMOS output drivers. Other PORTA pins are multiplexed with analog inputs and the analog VREF input for both the A/D converters and the comparators. The operation of each pin is selected by clearing/setting the appropriate control bits in the ADCON1 and/or CMCON registers.



Master SSP (MSSP) Module



The Master Synchronous Serial Port (MSSP) module is a serial interface, useful for communicating with other peripheral or microcontroller devices. These peripheral devices may be serial EEPROMs, shift registers, display drivers, A/D converters, etc. The MSSP module can operate in one of two modes: • Serial Peripheral Interface (SPI) • Inter-Integrated Circuit (I2C) - Full Master mode EC 2010-2014 CEAL
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- Slave mode (with general address call) The I2C interface supports the following modes in hardware: • Master mode • Multi-Master mode • Slave mode



Control Registers The MSSP module has three associated registers. These include a status register (SSPSTAT) and two control registers (SSPCON and SSPCON2). The use of these registers and their individual configuration bits differ significantly, depending on whether the MSSP module is operated in SPI or I2C mode. Additional details are provided under the individual sections.



SPI Mode The SPI mode allows 8 bits of data to be synchronously transmitted and received simultaneously. All four modes of SPI are supported. To accomplish communication, typically three pins are used: • Serial Data Out (SDO) – RC5/SDO • Serial Data In (SDI) – RC4/SDI/SDA • Serial Clock (SCK) – RC3/SCK/SCL Additionally, a fourth pin may be used when in a Slave mode of operation: • Slave Select (SS) – RA5/AN4/SS/C2OUT
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I2C Mode The MSSP module in I2C mode fully implements all master and slave functions (including general call support). And provides interrupts on Start and Stop bits in hardware to determine a free bus (multi-master function). The MSSP module implements the standard mode specifications, as well as 7-bit and 10-bit addressing. Two pins are used for data transfer: • Serial clock (SCL) – RC3/SCK/SCL • Serial data (SDA) – RC4/SDI/SDA The user must configure these pins as inputs or outputs through the TRISC bits.



REGISTERS



The MSSP module has six registers for I2C operation. These are: • MSSP Control Register (SSPCON) • MSSP Control Register 2 (SSPCON2) • MSSP Status Register (SSPSTAT) • Serial Receive/Transmit Buffer Register (SSPBUF) • MSSP Shift Register (SSPSR) – Not directly accessible • MSSP Address Register (SSPADD) SSPCON, SSPCON2 and SSPSTAT are the control and status registers in I2C mode operation. The SSPCON and SSPCON2 registers are readable and writable. The lower six bits of the SSPSTAT are read-only. The upper two bits of the SSPSTAT are read/write. SSPSR is the shift register used for shifting data in or out. SSPBUF is the buffer register to which data bytes are written to or read from. SSPADD register holds the slave device address when the SSP is configured in I2C Slave mode. When the SSP is configured in Master mode, the lower seven bits of SSPADD act as the baud rate generator reload value. In receive operations, SSPSR and SSPBUF together create a double-buffered receiver. When SSPSR receives a complete byte, it is transferred to EC 2010-2014 CEAL
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SSPBUF and the SSPIF interrupt is set. During transmission, the SSPBUF is not double buffered. A write to SSPBUF will write to both SSPBUF and SSPSR.



OPERATION The MSSP module functions are enabled by setting MSSP Enable bit, SSPEN (SSPCON). The SSPCON register allows control of the I2C operation. Four mode selection bits (SSPCON) allow one of the following I2C modes to be selected: • I2C Master mode, clock = OSC/4 (SSPADD + 1) • I2C Slave mode (7-bit address) • I2C Slave mode (10-bit address) • I2C Slave mode (7-bit address) with Start and Stop bit interrupts enabled • I2C Slave mode (10-bit address) with Start and Stop bit interrupts enabled • I2C Firmware Controlled Master mode, slave is Idle Selection of any I2C mode, with the SSPEN bit set, forces the SCL and SDA pins to be open drain, provided these pins are programmed to inputs by setting the appropriate TRISC bits. To ensure proper operation of the module, pull-up resistors must be provided externally to the SCL and SDA pins.



SLAVE MODE In Slave mode, the SCL and SDA pins must be configured as inputs (TRISC set). The MSSP module will override the input state with the output data when required (slave-transmitter). The I2C Slave mode hardware will always generate an interrupt on an address match. Through the mode select bits, the user can also choose to interrupt on Start and Stop bits. When an address is matched, or the data transfer after an address match is received, the hardware automatically will generate the Acknowledge (ACK) pulse and load the SSPBUF register with the received value currently in the SSPSR register. Any combination of the following conditions will cause the MSSP module not to give this ACK pulse: EC 2010-2014 CEAL
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• The buffer full bit, BF (SSPSTAT), was set before the transfer was received. • The overflow bit, SSPOV (SSPCON), was set before the transfer was received. In this case, the SSPSR register value is not loaded into the SSPBUF, but bit SSPIF (PIR1) is set. The BF bit is cleared by reading the SSPBUF register, while bit SSPOV is cleared through software. The SCL clock input must have a minimum high and low for proper operation.



TRANSMISSION When the R/W bit of the incoming address byte is set and an address match occurs, the R/W bit of the SSPSTAT register is set. The received address is loaded into the SSPBUF register. The ACK pulse will be sent on the ninth bit and pin RC3/SCK/SCL is held low regardless of SEN. By stretching the clock, the master will be unable to assert another clock pulse until the slave is done preparing the transmit data. The transmit data must be loaded into the SSPBUF register, which also loads the SSPSR register. Then pin RC3/SCK/SCL should be enabled by setting bit CKP (SSPCON). The eight data bits are shifted out on the falling edge of the SCL input. This ensures that the SDA signal is valid during the SCL high time (Figure 9-9). The ACK pulse from the master-receiver is latched on the rising edge of the ninth SCL input pulse. If the SDA line is high (not ACK), then the data transfer is complete. In this case, when the ACK is latched by the slave, the slave logic is reset (resets SSPSTAT register) and the slave monitors for another occurrence of the Start bit. If the SDA line was low (ACK), the next transmit data must be loaded into the SSPBUF register. Again, pin RC3/SCK/SCL must be enabled by setting bit CKP. An MSSP interrupt is generated for each data transfer byte. The SSPIF bit must be cleared in software and the SSPSTAT register is used to determine the status of the byte. The SSPIF bit is set on the falling edge of the ninth clock pulse.
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Fig 2. I2C SLAVE MODE TIMING WITH SEN = 0 (RECEPTION, 7-BIT ADDRESS)
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BIT TRANSFER



Due to the variety of different technology devices (CMOS, NMOS, bipolar) which can be connected to the I2C-bus, the levels of the logical ‘0’ (LOW) and ‘1’ (HIGH) are not fixed and depend on the associated level of VDD. One clock pulse is generated for each data bit transferred.



Fig 3. Bit transfer on the I2C-bus



START and STOP conditions Within the procedure of the I2C-bus, unique situations arise which are defined as START and STOP conditions. A HIGH to LOW transition on the SDA line while SCL is HIGH is one such unique case. This situation indicates a START condition. A LOW to HIGH transition on the SDA line while SCL is HIGH defines a STOP condition.
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START and STOP conditions are always generated by the master. The bus is considered to be busy after the START condition. The bus is considered to be free again a certain time after the STOP condition. Detection of START and STOP conditions by devices connected to the bus is easy if they incorporate the necessary interfacing hardware. However, microcontrollers with no such interface have to sample the SDA line at least twice per clock period in order to sense the transition.



Fig 4. START and STOP conditions



EC 2010-2014 CEAL
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3.2. SENSOR



Here the sensor used is MMA7660FC 3-axis accelerometer.



MMA7660FC 3-AXIS MOTION DETECTION SENSOR



Fig 5. 3-AXIS ACCELEROMETER SENSOR The MMA7660FC is a ±1.5 g 3-Axis Accelerometer with Digital Output (I2C). It is a very low power, low profile capacitive MEMS sensor featuring a low pass filter, compensation for 0g offset and gain errors, and conversion to 6-bit digital values at a user configurable sample per second. The device can be used for EC 2010-2014 CEAL



Page 16



ACCELEROMETER BASED MOTION CONTROLLED WHEEL CHAIR



sensor data changes, product orientation, and gesture detection through an interrupt pin (INT). The device is housed in a small 3mm x 3mm x 0.9mm DFN package.



Features • Digital Output (I2C) • 3mm x 3mm x 0.9mm DFN Package • Low Power Current Consumption: Off Mode: 0.4 μA, Standby Mode: 2 μA, Active Mode: 47 μA at 1 ODR • Configurable Samples per Second from 1 to 120 samples a second. • Low Voltage Operation: – Analog Voltage: 2.4 V - 3.6 V – Digital Voltage: 1.71 V - 3.6 V • Auto-Wake/Sleep Feature for Low Power Consumption • Tilt Orientation Detection for Portrait/Landscape Capability • Gesture Detection Including Shake Detection and Tap Detection • Robust Design, High Shocks Survivability (10,000 g) • RoHS Compliant • Halogen Free • Environmentally Preferred Product • Low Cost



Typical Applications • Mobile Phone/ PMP/PDA: Orientation Detection (Portrait/Landscape), Image Stability, Text Scroll, Motion Dialing, Tap to Mute • Laptop PC: Anti-Theft • Gaming: Motion Detection, Auto-Wake/Sleep For Low Power Consumption • Digital Still Camera: Image Stability
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Fig 6. I2C Connection to MCU



PRINCIPLE OF OPERATION The Freescale Accelerometer consists of a MEMS capacitive sensing g-cell and a signal conditioning ASIC contained in a single package. The sensing element is sealed hermetically at the wafer level using a bulk micro machined cap wafer. The gcell is a mechanical structure formed from semiconductor materials (polysilicon) using masking and etching processes. The sensor can be modeled as a movable beam that moves between two mechanically fixed beams (Figure 4). Two gaps are formed; one being between the movable beam and the first stationary beam and the second between the movable beam and the second stationary beam. The ASIC uses switched capacitor techniques to measure the g-cell capacitors and extract the acceleration data from the difference between the two capacitors. The ASIC also signal conditions and filters (switched capacitor) the signal, providing a digital output that is proportional to acceleration.
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Fig 7. Simplified Transducer Physical Model



MODES OF OPERATION The sensor has three power modes: Off Mode, Standby Mode, and Active Mode to offer the customer different power consumption options. The sensor is only capable of running in one of these modes at a time. The Off Mode offers the lowest power consumption, approximately 0.4 μA and can only be reached by powering down the analog supply. See Figure 5. In this mode, there is no analog supply and all I2C activity is ignored. The Standby Mode is ideal for battery operated products. When Standby Mode is active the device outputs are turned off providing a significant reduction in operating current. When the device is in Standby Mode the current will be reduced to approximately 3 μA. Standby Mode is entered as soon as both analog and digital power supplies are up. In this mode, the device can read and write to the registers with I2C, but no new measurements can be taken. The mode of the device is controlled through the MODE (0x07) control register by accessing the mode bit in the Mode register. During the Active Mode, continuous measurement on all three axes is enabled. In addition, the user can choose to enable:Shake Detection, Tap Detection, Orientation Detection, and/or Auto-Wake/Sleep Feature and in this mode the digital analysis for any of these functions is done. The user can configure the samples per second to any of the following: 1 sample/second, EC 2010-2014 CEAL
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samples/second, 32 samples/second, 64 samples/second, and 120 samples/second, for the Auto-Sleep state. If the user is configuring the Auto-Wake feature, the selectable ranges are: 1 sample/second, 8 samples/second, 16 samples/seconds and 32 samples/second. Depending on the samples per second selected the power consumption will vary.



TABLE 1Modes Of Operation



Fig 8. State Machine of Modes
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TESTING THE LOGIC CHAIN MMA7660FC can be put into Test Mode, which disables accelerometer measurements and instead allows the user to write 6-bit values directly to the three axis data registers, thus simulating real time accelerometer measurements. The state machine will respond to these values according to the enabled features and functions, allowing them to be validated.



FEATURES The Sensor employs both analog and digital filtering to ensure low noise and accurate output when using the part for Shake, Tap, or Orientation Detection. During Active Mode, the data is filtered and stored for each of the 3 axes at the specified following measurement intervals: 1s (1 sample/second), 500 ms (2 samples/second), 250 ms (4 samples/second), 125 ms (8 samples/second), 62.5 ms (16 samples/second), 31.25 ms (32 samples/second), 15.625 ms (64 samples/second), or 8.36 ms (120 samples/second) or indicated in AMSR [2:0]. The 6-bit measurement data is stored in the XOUT (0x00), YOUT (0x01), and ZOUT (0x02) registers and is used to update the Shake, Alert, Tap, PoLa[2:0] (updates Up, Down, Left, and Right position), and BaFro[1:0] (updates Back and Front position) in the TILT (0x03) register used for orientation detection. The customer can configure the part by enabling a number of user desired interrupts in the INTSU (0x06) register. Once the interrupts are enabled a change in filtered readings will cause an interrupt to occur depending on the output. The filters that are being used by this sensor is the analog filtering, digital noise filtering of measurements used for orientation detection and updated in the XOUT (0x00), YOUT (0x01), and ZOUT (0x02) registers. The filtering method used is to oversample each axis by taking 32 readings, and then calculate the average for the output measurement data as a finite impulse response filter.
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Table 2. Feature Summary Table



Orientation Detection Orientation Detection Logic



MMA7660FC gives the customer the capability to do orientation detection for such applications as Portrait/Landscape in Mobile Phone/PDA/ PMP. The tilt orientation of the device is in 3 dimensions and is identified in its last known static position. This enables a product to set its display orientation appropriately to either portrait/landscape mode, or to turn off the display if the product is placed upside down. The sensor provides six different positions including: Left, Right, Up, Down, Back, and Front, shown in Table 7. In Active Mode the data is processed and updates the orientation positions in the TILT (0x03) register. At each measurement interval, it computes new values for Left, Right, Up, Down, Back, and Front but it does not automatically update these bits in the TILT (0x03) register. These values are updated depending on the debounce filter settings (SR Register 0x08) configured by the customer. In order to give the customer the ability to configure the debounce filter, specific to there application, they can change the following bits in the SR (0x08) register, FILT [2:0]. Please see below
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for a more detailed explanation of how the FILT [2:0] works in conjunction with updating the TILT (0x03) register: • If FILT [2:0] = 000, then the new values for Left, Right, Up, Down, Back, and Front are updated in the TILT (0x03) register (PoLa [2:0] and BaFro [1:0]) after every reading without any further analysis. • If FILT [2:0] = 001 – 111, then the sensor requires the computed values for Left, Right, Up, Down, Back, and Front to be the same from 1-7 consecutive readings (depending on the value in FILT [2:0], before updating the values stored in TILT (0x03) register (PoLa [2:0] and BaFro [1:0]). The debounce counter is reset after a mismatched reading or the TILT (0x03) register is updated (if the orientation condition is met).



Table 3 .Orientation Detection Logic of when Interrupt will Occur
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Fig 9. Orientation Detection Logic in 3-Dimensional Space



Tap Detection The MMA7660FC also includes a Tap Detection feature that can be used for a number of different customer applications such as button replacement. For example, a single tap can stop a song from playing and a double tap can play a song. This function detects a fast transition that exceeds a user-defined threshold (PDET (0x09) register) for a set duration (PD (0x0A) registers).
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Tap Detection Setup In order to enable Tap detection in the device the user must enable the Tap Interrupt in the INTSU (0x06) register and AMSR [2:0] = 000 in the SR (0x08) register. In this mode, TILT (0x03) register, XOUT (0x00), YOUT (0x01), and ZOUT (0x02) registers will update at the 120 samples/second. The user can configure Tap Detection to be detected on X and/or Y and/or Z axes. The customer can configure this by changing the XDA, YDA, and/or ZDA bit in the PDET (0x09) register. Detection for enabled axes is decided on an OR basis: If the PDINT bit is set in the INTSU (0x06) register, the device reports the first axis for which it detects a tap by the Tap bit in the TILT (0x03) register. When the Tap bit in the TILT (0x03) register is set, tap detection ceases, but the device will continue to process orientation detection data. Tap detection will resume when the TILT (0x03) register is read.



Shake Detection The shake feature can be used as a button replacement to perform functions such as scrolling through images or web pages on a Mobile Phone/PMP/PDA. The customer can enable the shake interrupt on any of the 3 axes, by enabling the SHINTX, SHINTY, and/or SHINTZ in the INTSU (0x06) register. MMA7660FC detects shake by examining the current 6-bit measurement for each axis in XOUT, YOUT, and ZOUT. The axes that are tested for shake detection are the ones enabled by SHINTX, SHINTY, and/or SHINTZ. If a selected axis measures greater that 1.3 or less than -1.3 g, then a shake is detected for that axis and an interrupt occurs. All three axes are checked independently, but a common Shake bit in the TILT register is set when shake is detected in any one of the selected axes. Therefore when all three (SHINTX, SHINTY, and/or SHINTZ) are selected the sensor will not know what axis the shake occurred. When the TILT register is read the Shake bit is cleared during the acknowledge bit of the read access to that register and shake detection monitoring starts again.
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Auto-Wake/Sleep The MMA7660FC has the Auto-Wake/Sleep feature that can be enabled for power saving. In the Auto-Wake function, the device is put into a user specified low samples per second (1 sample/second, 8 samples/second, 16 samples/second, or 32 samples/second) in order to minimize power consumption. When the Auto-Wake is enabled and activity is detected such as a change in orientation, pulse event, Delta G acceleration or a shake event, then the device wakes up. Auto-Wake will automatically enable Auto-Sleep when the device is in wake mode and can therefore be configured to cause an interrupt on wake-up, by configuring the part to either wake-up with a change in orientation, shake, or if using the part at 120 samples/second tap detection. When the device is in Auto-Wake mode, the MODE (0x07) register, bit AWE is high. When the device has detected a change in orientation, a tap shake, or Delta G (change in acceleration), the device will enter Auto-Sleep mode. In the Auto- Sleep function, the device is put into any of the following user specified samples per seconds (1 sample/second, 2 samples/ second, 4 samples/second, 8 samples/second, 16 samples/second, 32 samples/second, 64 samples/second, and 120 samples/ second). In the Auto-Sleep mode, if no change in the orientation, shake or tap has occurred and the sleep counter has elapsed, the device will go into the Auto-Wake mode. When the device is in the Auto-Sleep mode, the MODE (0x07) register, bit ASE is high. The device can be programmed to continually cycle between Auto-Wake/Sleep.



EC 2010-2014 CEAL



Page 26



ACCELEROMETER BASED MOTION CONTROLLED WHEEL CHAIR



3.3.



DRIVER



L293D



The L293D is a quadruple high-current half-H driver designed to provide bidirectional drive currents of up to 600-mA at voltages from 4.5 V to 36 V. It is designed to drive inductive loads such as relays, solenoids, dc and bipolar stepping motors, as well as other high-current/high-voltage loads in positive-supply applications. All inputs are TTL-compatible. Each output is a complete totem-pole drive circuit with a Darlington transistor sink and a pseudo-Darlington source. Drivers are enabled in pairs with drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4 enabled by 3,4EN. When an enable input is high, the associated drivers are enabled, and their outputs are active and in phase with their inputs. External high-speed output clamp diodes should be used for inductive transient suppression. When the enable input is low, those drivers are disabled, and their outputs are off and in a high-impedance state. With the proper data inputs, each pair of drivers form a full-H (or bridge) reversible drive suitable for solenoid or motor applications. A VCC1 terminal, separate from VCC2, is provided for the logic inputs to EC 2010-2014 CEAL
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minimize device power dissipation. The L293D is designed for operation from 0°C to 70°C.



3.4.DC MOTOR



Fig 10. DC MOTOR A DC motor is a mechanically commutated electric motor powered from direct current (DC). The stator is stationary in space by definition and therefore so is its current. The current in the rotor is switched by the commutator to also be stationary in space. This is how the relative angle between the stator and rotor magnetic flux is maintained near 90 degrees, which generates the maximum torque. DC motors have a rotating armature winding (winding in which a voltage is induced) but non-rotating armature magnetic field and a static field winding EC 2010-2014 CEAL
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(winding that produce the main magnetic flux) or permanent magnet. Different connections of the field and armature winding provide different inherent speed/torque regulation characteristics. The speed of a DC motor can be controlled by changing the voltage applied to the armature or by changing the field current. The introduction of variable resistance in the armature circuit or field circuit allowed speed control. Modern DC motors are often controlled by power electronics systems called DC drives. The introduction of DC motors to run machinery eliminated the need for local steam or internal combustion engines, and line shaft drive systems. DC motors can operate directly from rechargeable batteries, providing the motive power for the first electric vehicles. Today DC motors are still found in applications as small as toys and disk drives, or in large sizes to operate steel rolling mills and paper machines.



3.5.SERIAL INTERFACE In this project MAX232 is used as serial interface.



MAX232 The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply EIA-232 voltage levels from a single 5-V supply. Each receiver converts EIA-232 inputs to 5-V TTL/CMOS levels. These receivers have a typical threshold of 1.3 V and a typical hysteresis of 0.5 V, and can accept ±30-V inputs. Each driver converts TTL/CMOS input levels into EIA-232 levels. The driver, receiver, and voltage-generator functions are available as cells in the Texas Instruments LinASIC library.
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4. CIRCUIT DIAGRAM



Fig 11. CIRCUIT DIAGRAM
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5. PROGRAM



#include #use delay(clock=20000000) #use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=8) #use i2c(master,slow,sda=PIN_C4,scl=PIN_C3) #define start_sw input(PIN_A0) #define motor1_en output_high(PIN_C1) #define motor2_en output_high(PIN_C2) #define motor1_dis output_low(PIN_C1) #define motor2_dis output_low(PIN_C2) #define ltrn output_d(0x80) #define rtrn output_d (0x20) #define fwd output_d (0x55) #define bkd output_d (0xAA) #define stop output_c ((input_c())&0xF8)



unsigned int i ; signed int I2c_Data[10]; signed int x,y,z; void motor_fwd(); EC 2010-2014 CEAL
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void motor_bkd(); void motor_lft(); void motor_rgt();



void WriteData(unsigned char address,unsigned char data) { i2c_start(); i2c_write(0x98); i2c_write(address); i2c_write(data); i2c_stop(); delay_ms(100); } void main() {



WriteData(0x07,0x08);//////sensor module initialisation///// WriteData(0x06,0x00); WriteData(0x08,0x1f); WriteData(0x09,0x00); WriteData(0x07,0x09); EC 2010-2014 CEAL
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while(!start_sw); while(true) {



i2c_start(); i2c_write(0x98); i2c_write(0x00);///i2c write adress is ox98[slave address is 0x4c///// i2c_stop(); delay_ms(10); i2c_start(); i2c_write(0x99);///i2c read address is 0x99 for(i=0;i0)&(x1)&(y45)&&(y13)&(x 
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