FPS Building Blocks

+AND

Based on 4093 NAND gates.  These have been used instead of AND gates because the spare gates are more versatile.

+Astable (40106)
Based the HEX Schmitt inverter. A useful astable because it only uses one out of six available inverters on the IC.  Spare inverters can be used for other building blocks.

+Astable (40106) (2)
Based the HEX Schmitt inverter. A useful astable because it only uses one out of six available inverters on the IC.  Spare inverters can be used for other building blocks.  The astable has to be enabled by making the enable input high.  To disable the astable make the input low.  When disabled the output stays high, this can be a problem when the output connects to a transducer driver because it will be held on wasting power. In this situation use an inverter on the output first.

+Comparator
Compares two voltage levels.  The output goes high if the non-inverting input is at a higher voltage than the inverting input.  Based on LM358 which contains two op-amps.

+Driver (1)

A transducer driver suitable for driving loads requiring up to 100mA.  Includes a ‘driver ON’ indicator.

+Driver (2)

A transducer driver suitable for driving loads requiring several amps.  Includes a ‘driver ON’ indicator.

+Monostable (40106)

Timer circuit based on a single Schmitt invertor.  Timing period is set by R and C.  Exact calculation of timing is difficult with this circuit.  For accurate timing, consider using the 555 astable.  When the input goes low the output goes high.  When the input goes from low to high the output stays high for a time set by R and C.  At the end of the monostable period the output goes low. 

+Monostable (555)

Timer circuit that can produce accurate timing periods for upto 2 minutes.  The period is set by the timing components R and C.  If accuracy of the timing period is unimportant then us of the 40106 monostable could be considered.

+Motor Controller

Drives a single DC motor (up to 1A) forward and reverse.  Can be used as a dual driver for up to 1A loads

+OR

Based on 4001 NOR gates.  These have been used instead of OR gates because the spare gates are more versatile.

+Pulse gen (555)

Free running Astable based on the NE555 timer.  Frequency can be quite accurately predicted using R and C values.  For applications that do not require critical setting of frequency, the 40106 version of the astable could be considered.

+Pulse gen (555) (2)

Astable based on the NE555 timer.  Frequency can be quite accurately predicted using R and C values.  For applications that do not require critical setting of frequency, the 40106 version of the astable could be considered.  The astable is controlled with the enable input.  To produce pulses, the enable input must be made high, to stop producing pulses make the enable input low.

+S-R Latch (1)

Latch with active high inputs.  It remembers which input was last made high.  If active input signals are connected to the inputs, then the input pull-down resistors can be omitted.

+S-R Latch (2)

Latch with active low inputs.  It remembers which input was last made low.  If active input signals are connected to the inputs, then the input pull-up resistors can be omitted

+Mod IR Detect

Detects IR pulses modulated at 38KHz.  The output is active low.  When no IR is present, the output stays high.  The presence of modulated IR makes the output go low.  To produce a signal that stays low when pulses are present, connect to the 40106 monostable.  When designing the PCB it is important to place the power supply decoupling capacitor close to the power pins on the TSOP1738.  Power is connected to the device via a diode to reduce the effect of supply borne interference.

+Mux Displ Count Driver

A single device for counting and displaying up to 9999 on a 4 digit seven segment LED display.  It simplifies the traditional count and display systems (which can use two ICs per digit) and provides a facility for counting down as well as up.  It includes segment current limiting resistors.  Display driving is multiplexed by switching on each digit in turn.  As the displays are only illuminated for 25% of the time good high brightness displays must be used.  They are switched quickly in sequence and, due to the persistence of vision, appear to be all on at the same time.

To set the count to zero, the reset pin must be pulsed low.  To set the device to subtract, the up/down pin must be made low before supplying pulses to the clk pin. 

+Lamp

Off-board Lamp connected via a 2 pin molex.  This block is to be used where one of the lamp connections go to +V (when driven by a transducer driver).

+Light sensor

Output signal goes high when light shines on the LDR part of the circuit.  The pull-down resistor sets the operating light level of the block.  To make this user adjustable, it should be replaced with a variable resistor.  (If the block is to be connected to a comparator, the operating level can be controlled by the comparator reference signal)

+2Digit 7Seg Display

Two 7-segment LED displays with segments connected in parallel for use with +Mux Displ Count Driver.  N.B. c0 is the common for the rightmost digit.

+3Digit 7Seg Display

Three 7-segment LED displays with segments connected in parallel for use with +Mux Displ Count Driver.  N.B. c0 is the common for the rightmost digit.

+4Digit 7Seg Display

Four 7-segment LED displays segments connected in parallel for use with +Mux Displ Count Driver.  N.B. c0 is the common for the rightmost digit.
+4Bit IR Tx

Transmits a 4 bit digital code serially as an infra-red beam.  The infra-red signal can be converted back into a 4 bit digital code using +4Bit IR Rx.  The inputs are connected to a source of digital signals e.g. PIC, potential divider, push button.  The block includes a visible LED to show when IR is transmitted.

+4Bit IR Rx

Receives, demodulates and decodes IR signals transmitted by +4Bit IR Tx.  Includes an LED which flashes when IR is being received. When designing the PCB it is important to place the power supply decoupling capacitor close to the power pins on the TSOP1738.  Power is connected to the device via a diode to reduce the effect of supply borne interference. When designing the PCB it is important to place the power supply decoupling capacitor close to the power pins on the TSOP1738.  

+Push Button

Gives a digital high signal when the button is pressed, otherwise the output level is 0.

+Push Button [2]

Gives a digital low signal when the button is pressed, otherwise the output level is 1.

+Relay

Relay with contacts rated at 10A, with a 6V operating coil.  Contact connector must be supplied, this will usually be a pcb mounting screwblock. 

+Speaker [1]

Off-board speaker connected via a 2 pin molex connector.  This block is to be used where one of the speaker connections goes to +6V.  It is compatible with the transducer drivers +Driver [1] and +Driver [2].

+Speaker [2]

Off-board speaker connected via a 2 pin molex connector.  This block is to be used where one of the speaker connections goes to 0V.

+6V PSU

6V power supply connected via a 3 pin molex connector.  Power can be supplied by an external power pack or 6V battery pack.  Includes an on/off switch and smoothing capacitor.  When switched off, the smoothing capacitor is shorted to 0V to ensure that any programmed devices are fully powered off.

+6V PSU [2]
6V power supply connected via a 3 pin molex connector.  Power can be supplied by an external power pack or 6V battery pack.  Includes an on/off switch and smoothing capacitor.  When switched off, the smoothing capacitor is shorted to 0V to ensure that any programmed devices are fully powered off.  An LED indicator shows when power is switched on.

+T-Latch

On each transition of 0 to 1 (positive or rising edge) the output toggles state. I.e. if the output is high it goes low and vice versa.  The input must be noise free.  If a push button is required as an input device it must be debounced by using a monostable..

+Solenoid

Off-board solenoid connected via a 2 pin molex connector.  This block is compatible with the t4ransducer drivers +driver [1] and +driver [2].

+MicPreAmp

PCB mounting electret microphone and preamp.  Operates from 6V supply.  The output is an ac signal.  The gain can be adjusted from 0 to max volume with a preset potentiometer.  The maximum gain is set by two resistors.  If more gain is required. connect to an ac amplifier.  Note: the output signal derives from an op-amp and so cannot deliver much power.  A power amp is required if a speaker is to be driven.

+12V PSU 5V Reg

Power input through a 2.5mm DC power connecter from a low voltage external 12V source.  The block supplies unregulated 12V and regulated 5V (100mA max).  The regulator circuit is designed to provide uninterrupted 5V even when the 12V output dips momentarily when switching lamps or motors.  An on/off switch and smoothing capacitor is included.  An LED indicator shows when power is switched on.  This supply should be used when the power drain of you circuit is too large to operate from batteries and when high output 12V devices are used e.g. halogen lamp.

+0.5W Power Amp

Low voltage (battery powered) audio power amp.  Suitable for walkman amplifier, intercom, baby alarm etc.  It must be connected to a speaker which has its common return wired to the positive power rail.  The resistor connected to pin 2 controls the gain of the amplifier.  (Reduce its value to increase the gain).  A volume control can be implemented by using a potentiometer on the input

+TDA2004

+Bargraph

Building Block Testing

If you have used links or zero ohm resistors to link each block together, then each block can be tested in isolation.

Normally pcbs are assembled starting with the lowest height components. (So that when the board is turned over to solder, the parts don't drop out of their holes.)  For constructing your prototype, this will not be possible if you test as you construct.  

Testing as you construct is a form of quality assurance.  If errors are corrected as they are found, there is a very good chance that your project will work when it is completed.

Before you start construction, write out a test schedule using the following headings.  The schedule is important because it provides evidence of planning.  All circuits use power supplies, so the first step is to establish power to all parts of the pcb.

A suggested order is:

1. Fit any on/off switch

2. Fit IC sockets

3. Fit power lead

Test the resistance between the two leads in the power connection (with the on/off switch turned on).  It should read a high value.  If not then look for short circuits on the power tracks of the pcb.

Connect the power supply to the pcb.  Use a voltmeter to check the presence of power supply voltage at all required points.  (e.g at the power pins of the IC socket).  Ensure the supply voltage is of the correct polarity.

