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Project Undertaken

Automatic room light controller

 In the undertaken project we have designed a circuit that switches on and switches off automatically whenever a person enters and leave the room respectively. The benefit of this circuit is that after entering the room person will not have to search for the light switch the light will automatically b turned on and he also need not to switch it off as the person leave the room, the room light will b turned off automatically. 

Brief working of project

As shown in the circuit diagram the circuit contains a pair of IR LED’s and a pair of IR photodiodes placed in such a way that they can sense any person entering or leaving the room. These sensors are connected to micro controller through two comparator circuits. Whenever a person enters or leaves the room the comperator gives the output. Depending on the output of the comperator the micro controller decides weather the person has entered or left the room. When a person enters the room the counter in the micro controller is incremented (displayed on a seven segment display) and if it becomes greater than zero then micro controller generates an output, which further activates the relay circuit resulting in switching on the room light.


Whenever a person exit’s the room the counter is decremented and if the counter reaches the zero value the micro controller’s output becomes low, the relay circuit is thus deactivated and thus the room light get turned off. The micro controller never miss in sensing the person entering or leaving the room as its checks it approx. 10,000,00 times in a second.

List of components used 

1. Two AN304 (infrared LEDs).

2. LM324 (low power quad operational amplifier).

3. AT89C51 (8-bit microcontroller).

4. Two LRT-4206 (phototransistor).

5. Four resistors (1 K-ohm each), Three resistors (4.7 k-ohm each), seven resistors (390 ohm each).

6. Capacitor (10 microfarad), Two capacitors (22 Pico farads), capacitor (1000 microfarad).

7. Two potentiometers (max. 100 k-ohm).

8. RESET switch.

9. Relay.

10.  Crystal oscillator (12 GHz).

11.  LM7805 (series voltage regulator).

12.  BC547 (NPN general purpose amplifier).

13.  Five IN4007 diodes (general purpose rectifier).

14.  Four LED’s.

15.  74LS47 (seven segment display driver).

16.  Step down transformer (220v -12v).

Component description:

AT89C51 (8 bit Microcontroller):
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The AT89C51 provides the following standard features: 4K bytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit timer/counters, a five vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator and clock circuitry. In addition, the AT89C51 is designed with static logic for operation down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port and interrupt system to continue functioning. The Power-down Mode saves the RAM contents but freezes the oscillator disabling all other chip functions until the next

hardware reset.

Pin Description

[image: image2.wmf]
VCC: Supply voltage.

GND: Ground.

Port 0 

Port 0 is an 8-bit open-drain bi-directional I/O port. As an output port, each pin can sink eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as high impedance inputs. Port 0 may also be configured to be the multiplexed low order address/data bus during accesses to external program and data memory. In this mode P0 has internal Pull ups. Port 0 also receives the code bytes during Flash programming, and outputs the code bytes during program verification. External pullups are required during program verification.

Port 1

Port 1 is an 8-bit bi-directional I/O port with internal pullups. The Port 1 output buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins they are pulled high by the internal pullups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pullups. Port 1 also receives the low-order address bytes during Flash programming and verification.

Port 2

Port 2 is an 8-bit bi-directional I/O port with internal pullups. The Port 2 output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins they are pulled high by the internal pullups and can be used as inputs. As inputs, Port 2 pins that are externally being pulled low will source current (IIL) because of the internal pullups. Port 2 emits the high-order address byte during fetches from external program memory and during accesses to external data memory that use 16-bit addresses (MOVX @

DPTR). In this application, it uses strong internal pull-ups when emitting 1s. During accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special Function Register. Port 2 also receives the high-order address bits and some control signals during Flash programming and verification. 

Port 3

Port 3 is an 8-bit bi-directional I/O port with internal pullups. The Port 3 output buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins they are pulled high by the internal pullups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current (IIL) because of the pullups. Port 3 also serves the functions of various special features of the AT89C51 as listed below: Port 3 also receives some control signals for Flash programming and verification.

RST

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byteof the address during accesses to external memory. This pin is also the program pulse input (PROG) during Flash programming. In normal operation ALE is emitted at a constant rate of 1/6 the oscillator frequency, and may be used for external timing or clocking purposes. Note, however, that one ALE pulse is skipped during each access to external Data Memory. If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution mode
PSEN

Program Store Enable is the read strobe to external program memory.

When the AT89C51 is executing code from external program memory, PSEN is activated twice each machine cycle, except that two PSEN activations are skipped during each access to external data memory.
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.
EA/VPP

External Access Enable. EA must be strapped to GND in order to enable the device to fetch code from external program memory locations starting at 0000H up to FFFFH. Note, however, that if lock bit 1 is programmed, EA will be internally latched on reset. EA should be strapped to VCC for internal program executions. This pin also receives the 12-volt programming enable voltage (VPP) during Flash programming, for parts that require

12-volt VPP.

XTAL1

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

XTAL2

Output from the inverting oscillator amplifier.

PROGRAM

org 00h 

count.asm


mov po,#00h


mov p1,#0ffh


mov p2,#0f0h


mov r0,#00h

start1:


jb p1.0,a1

;;;;;;1sensor


incr0


mov p2,ro


call delay


jmp com

a1:     jb p1.1,start1


dec r0


mov p2,r0


call delay


jmp com


com:    cjne r0,#00000000b,on


jmp off

off:    clr p0.0


jmp start1

on:     setb p0.0


jmp start1

delay:


h1: mov r4,#10


h2: mov r3,#100


h3: djnz r3,h3


    djnz r4,h2


    djnz r5,h1


    ret

end

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier which can be configured for use as an on-chip oscillator, as shown in Figure 1. Either a quartz crystal or ceramic resonator may be used. To drive the device from an external clock source, XTAL2 should be left unconnected while XTAL1 is driven as shown in Figure 2. There are no requirements on the duty cycle of the external clock signal, since the input to the internal clocking circuitry is through a divide-by-two flip-flop, but minimum and maximum voltage high and low time specifications must be observed. [image: image4.png]Figure 1. Oscillator Connections
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Idle Mode

In idle mode, the CPU puts itself to sleep while all the onchip peripherals remain active. The mode is invoked by software. The content of the on-chip RAM and all the special functions registers remain unchanged during this mode. The idle mode can be terminated by any enabled interrupt or by a hardware reset. It should be noted that when idle is terminated by a hard ware reset, the device normally resumes program execution, from where it left off, up to two machine cycles before the internal reset algorithm takes control. On-chip hardware inhibits access to internal RAM in this event, but access to the port pins is not inhibited. To eliminate the possibility of an unexpected write to a port pin when Idle is terminated by reset, the instruction following the one that invokes Idle should not be one that writes to a port pin or to external memory.

Status of External Pins During Idle and Power-down Modes

[image: image6.wmf]
Power-down Mode

In the power-down mode, the oscillator is stopped, and the instruction that invokes power-down is the last instruction executed. The on-chip RAM and Special Function Registers retain their values until the power-down mode is

terminated. The only exit from power-down is a hardware reset. Reset redefines the SFRs but does not change the on-chip RAM. The reset should not be activated before VCC is restored to its normal operating level and must be held active long enough to allow the oscillator to restart and

stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be left unprogrammed (U) or can be programmed (P) to obtain the additional features listed in the table below.

When lock bit 1 is programmed, the logic level at the EA pin is sampled and latched during reset. If the device is powered up without a reset, the latch initializes to a random value, and holds that value until reset is activated. It is necessary that the latched value of EA be in agreement with the current logic level at that pin in order for the device to function properly.

Lock Bit Protection Modes
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LTR4206 (NPN T-1 Standard Phototransistor)

Description

The LTR-4206 series consist of a NPN silicon phototransistor mounted in a lensed, clear plastic, end looking package. The lensing effect of the package

allows an acceptance half angle of 10 measured from the optical axis to the half power point. This series is mechanically and spectrally matched to the LTE-4206 series of infrared emitting diodes. The LTR-4206E is a special dark plastic package that cut the visible light and suitable for the detectors of infrared application.

[image: image8.wmf]
CRYSTAL OSSCILATOR

Introduction

A PLL-based frequency synthesizer uses a reference input to generate output clocks. The reference can be provided by a quartz crystal or an external clock source. The accuracy and stability of the output clocks in a PLL-based frequency synthesizer are directly proportional to those of the reference. Thus, it is important to provide a stable, accurate, and appropriate reference input. This application note describes the recommended reference inputs for Cypress’s PLL-based frequency synthesizers, and concludes with an error budget analysis. Please note that this application note applies only to Cypress Frequency Synthesizers and not to Cypress Clock Buffers.

Cypress’s PLL-Based Frequency Synthesizers

Figure 1 shows the block diagram of a typical PLL-based frequency synthesizer. Note that the reference input to all PLLs comes from an on-chip crystal oscillator, which is the architecture of all Cypress clock generators. Figure 2 shows the circuitry of the on-chip crystal oscillator (a.k.a. Pierce oscillator), which is formed by components R, G, Ci and Co, where G is a linear inverter. For this circuit to produce an electrical clock, a quartz crystal needs to be connected between the XTALIN and XTALOUT pins.

The equivalent circuit of a Quartz crystal is shown in Figure 3. Co is the shunt or static capacitance of the crystal. R1 is the motional resistance, L1 is the motional inductance, and C1 is the motional capacitance of the crystal. R1, L1 and C1 are determined by the mechanical properties of the crystal (they are in the motional arm of the crystal and their circuit effects only exist when the crystal is oscillating). 
[image: image9.wmf]
Using a Series Resonant Crystal

In general, using a series resonant crystal with a parallel resonant circuit will introduce an error on the output frequencies of the device. For Cypress’s on-chip oscillator, using a series resonant crystal will typically add a 500 ppm (.05%) error on the output frequencies. For some applications, such as time keeping, choosing the right crystal type is crucial. For example, a 50 ppm error in the reference frequency produces a real time clocking error of 2 minutes per month. Thus, the user must ensure that proper crystals are used with Cypress clock generators.

Special Case: 32.768 kHz Crystal

The CY2291 and CY2295 offer internal parallel resonant oscillation circuitry that can produce a 32.768-kHz signal, which is commonly used as a real time clock. Since the internal circuitry does not have a biasing resistor on-chip, a 10-MW resistor must be placed in parallel to the 32.768-kHz crystal, as shown in Figure 6. Performing the calculations based on Equation 4 and Equation 5 results in a crystal requirement of Cload = 12 to 13 pF. If the crystal has Cload > 13 pF, then a Cext, as calculated from Equation 6, is needed. If the Cload of the crystal is less than 12 or 13 pF, a capacitor cannot be placed in series with the 32XIN or 32XOUT pin, as explained before.

Using an External Signal Source

Frequently, a frequency synthesizer is driven by an external signal source rather than a crystal. In this case, the external clock should be driven in on the XTALIN pin, and the XTALOUT pin must be left floating. Cypress also recommends using a small coupling capacitor in series with the signal, as

shown in Figure 7. Such a capacitor provides the benefits of reduced loading of the signal source and restoration of duty cycle, as explained below.

Reduced Loading

As shown in Figure 7, the two internal capacitors are each 34 pF. Without the coupling capacitor Ci1, the frequency source is effectively driving Ceff=34 pF (not accounting for parasit- ics), where Ceff is the effective load capacitance seen by the driver. Ceff is reduced by the addition of Ci1 in series with Ci2.

Restoration of Duty Cycle

Typically a waveform at XTALOUT, with a duty cycle of 35–65%, can have the duty cycle restored close to 50%. This restoration can be seen on the output of G2, in Figure 7, which is typically the XBUF pin on most devices.

Both the matched characteristics of G1 and G2, and the R-C components work to restore the duty cycle, the mechanism being an AC gain and their effect on DC biasing, as previously mentioned. However, duty cycle regulation is reduced by G1 saturating near VDD or ground. To keep G1 in the linear region, Ci1 should not be too large. A smaller Ci1 reduces signal

amplitude, thus improving linearity.

Coupling Capacitor Value

For Vi1=5Vpp applied to a Cypress device, a capacitor value of Cil=22 to 24 pF, placed as close to the XTALIN pin as possible, is recommended. Using Ci1=22 to 24 pF provides 2Vpp around an average DC level of VDD/2 at XTALIN, as well as reduced loading and restored duty cycle. Cypress clock generators require Vi2=2Vpp. Thus for 5V input signal (Vi1=5Vpp), Vi2=2Vpp, and Ci2=34 pF, solving Equation 8 results in Ci1 » 22 pF. Accounting for parasitics by substituting Ci2eq=36 pF for Ci2=34 pF, the result is Ci1=24 pF. For a 3.3V input signal (Vi1=3.3Vpp), Vi2=2Vpp, and Ci2=34 pF, solving Equation 8 results in Ci1 » 52 pF. Accounting for parasitics results in Ci1 » 55 pF.

General Error Budget Analysis

As in any good design, an error budget should be calculated. Several sources of error must be taken into account.

• Reference source frequency tolerance (ppm); specified by manufacturer of reference.

• Reference source temperature stability (ppm); specified by manufacturer of reference.

• Crystal Oscillator process variation (ppm); specified by clock chip manufacturer.

• Crystal Oscillator supply voltage and temperature stability (ppm); specified by clock chip manufacturer.

The following example uses typical error values for crystals

and Cypress clock devices.

Summary

In summary, Cypress recommends the following for our clock generators. For designs that use a crystal for the input reference, the crystal should be parallel resonant, and have Cload = 17 to 18 pF. If Cload > 18 pF, then use an external capacitor, as shown in Figure 5, with Cext calculated from Equation 6. If Cload < 17 pF, then instead use a crystal with Cload = 17 to 18 pF.

For designs using the 32.768-kHz circuitry, a parallel resonant crystal with Cload = 12 to 13 pF must be used. A 10-MW biasing resistor must be placed in parallel with the crystal.

5V designs using an external clock source must AC couple the clock input with a 22- to 24-pF capacitor in series with the clock source. 3.3V designs should use a 52- to 55-pF coupling capacitor instead.

For layout recommendations on Cypress clock devices, please read the application notes: “Jitter in PLL-Based Systems: Causes, Effects, and Solutions,” and “Layout and Termination Techniques for Cypress Clock Generators” and, if available, the application note corresponding to the specific device.
LM7805 Series Voltage Regulators

General Description

The LM78XX series of three terminal regulators is available with several fixed output voltages making them useful in a wide range of applications. One of these is local on card regulation, eliminating the distribution problems associated with single point regulation. The voltages available allow these regulators to be used in logic systems, instrumentation, HiFi, and other solid state electronic equipment. Although designed primarily as fixed voltage regulators these devices can be used with external components to obtain adjustable voltages and currents.

The LM78XX series is available in an aluminum TO-3 package which will allow over 1.0A load current if adequate heat sinking is provided. Current limiting is included to limit the peak output current to a safe value. Safe area protection for the output transistor is provided to limit internal power dissipation. If internal power dissipation becomes too high for the heat sinking provided, the thermal shutdown circuit takes over preventing the IC from overheating.

Considerable effort was expanded to make the LM78XX series of regulators easy to use and mininize the number of external components. It is not necessary to bypass the output, although this does improve transient response. Input bypassing is needed only if the regulator is located far from

the filter capacitor of the power supply.

For output voltage other than 5V, 12V and 15V the LM117 series provides an output voltage range from 1.2V to 57V.

Features

· Y Output current in excess of 1A

· Y Internal thermal overload protection

· Y No external components required

· Y Output transistor safe area protection

· Y Internal short circuit current limit

· Y Available in the aluminum TO-3 package
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BC547 (NPN general purpose amplifier)

This device is designed for use as general purpose amplifiers and switches requiring collector currents to 300 mA. Sourced from Process 10. See PN100A for characteristics.
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DM74LS47

BCD to 7-Segment Decoder/Driver withOpen-Collector Outputs
General Description

The DM74LS47 accepts four lines of BCD (8421) input data, generates their complements internally and decodes the data with seven AND/OR gates having open-collector outputs to drive indicator segments directly. Each segment output is guaranteed to sink 24 mA in the ON (LOW) state and withstand 15V in the OFF (HIGH) state with a maximum leakage current of 250 mA. Auxiliary inputs provided blanking, lamp test and cascadable zero-suppression functions.

Features

· Open-collector outputs.

· Drive indicator segments directly.

· Cascadable zero-suppression capability.

· Lamp test input.
CONNECTION DIAGRAM
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PIN DISCRIPTION

[image: image14.wmf]
TRUTH TABLE
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Functional Description

The DM74LS47 decodes the input data in the pattern indicated in the Truth Table and the segment identification illustration. If the input data is decimal zero, a LOW signal applied to the RBI blanks the display and causes a multidigit display. For example, by grounding the RBI of the highest order decoder and connecting its BI/RBO to RBI of the next lowest order decoder, etc., leading zeros will be suppressed. Similarly, by grounding RBI of the lowest order decoder and connecting its BI/RBO to RBI of the next highest

order decoder, etc., trailing zeros will be suppressed. Leading and trailing zeros can be suppressed simultaneously by using external gates, i.e.: by driving RBI of a intermediate decoder from an OR gate whose inputs are

BI/RBO of the next highest and lowest order decoders. BI/ RBO also serves as an unconditional blanking input. The internal NAND gate that generates the RBO signal has a resistive pull-up, as opposed to a totem pole, and thus BI/ RBO can be forced LOW by external means, using wiredcollector logic. A LOW signal thus applied to BI/RBO turns off all segment outputs. This blanking feature can be used to control display intensity by varying the duty cycle of the blanking signal. A LOW signal applied to LT turns on all segment outputs, provided that BI/RBO is not forced LOW.
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1N4001 - 1N4007 

General Purpose Rectifiers (Glass Passivated)
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Features

• Low forward voltage drop.

• High surge current capability.

[image: image18.wmf]
TYPICAL CHARACTERSTICS
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LOW POWER QUAD OPERATIONAL AMPLIFIER:

PIN CONNECTION
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FEATURES

· Wide gain bandwidth 1.3 MHz.

· Input common mode voltage range include ground.

· Large voltage gain: 100dB.

· Very low supply current/ampli :375(A.

· Low input bias current :20nA.

· Low input offset voltage : 5 mV max.

· Low input offset current : 2nA.

· Wide range power supply:


Single supply : +3V to +30V.


Dual supply: (1.5V to (15V.

SCHEMATIC DIAGRAM
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DESCRIPTION

These circuit consist of four independent, high gain, internally frequency compensated operational amplifier. They operate from a single power supply over a wide range of voltage. Operation from split power supplies is also possible and low power supply current drain is independent of the magnitude of the power supply voltage.

AN304 (IRLED)

FEATURES

· Package


: (5 type, water clear epoxy.

· Product Feature

: Total output power 9mW TYP.

       No lead package.

       Lead free soldering compatible.

· Peak Wavelength

: 950nM.

· Half Intensity Angle
: 50 deg.

· Die Material


:GaAs.

· Rank Grouping Parameter: Sorted by radiant intensity per rank  taping.

· ESD



: 2KV (HBM).

PACKAGE DIMENSION
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