Record Playback Kit

The Design Brief
An audio equipment manufacturer has developed a record playback module, which allows a short memo
to be recorded and played back. The circuit has been developed to the point where they have a working
Printed Circuit Board (PCB). Although they are used to the design of stereo equipment, they have not
designed a case for a voice memo unit before.
The manufacturer would like ideas for an enclosure for the PCB, and batteries to be mounted in. The
manufacturer has asked you to do this for them. It is important that you make sure the final design meets all
the requirements that you identify for such a product.

Soldering In Ten Steps
1. Start with the smallest components working up to the taller components, soldering any
interconnecting wires last.
2. Place the component into the board, making sure it goes in the right way around and the
part sits flush against the board.
3. Bend the leads slightly to secure the part.
4. Make sure the soldering iron has warmed up and if necessary use the damp sponge to
clean the tip.
5. Place the soldering iron on the pad.
6. Using your free hand feed the end of the solder onto the pad (top picture).
7. Remove the solder, then the soldering iron.
8. Leave the joint to cool for a few seconds.
9. Using a pair of cutters trim the excess component lead (middle picture).
10. If you make a mistake heat up the joint with the soldering iron, whilst the solder is molten,
place the tip of your solder extractor by the solder and push the button (bottom picture).

How the Record Playback Module Works

The main component in the circuit is the ISD1820, which is a record playback IC. This is the main boxed
section in the block diagram above. During the record phase, the chip amplifies the signal from the
microphone and digitizes this allowing the recording to be stored in memory. This memory is non-volatile,
which means that the information is retained even when the power is removed. During playback the data is
taken out of the memory, converted back from a digital signal into an analogue signal which is then
amplified before it is output to the speaker.
The timing control section of the chip uses a resistor / capacitor network to set how fast the data is stored or
retrieved from the on board memory. The timing resistor (R5) along with an internal capacitor sets the record
/ playback time to 10 seconds. This can be adjusted from 8 seconds to 16 seconds, however the longer the
record time the worse the quality of the audio as the sample rate is reduced.
The device control block checks the state of both the play switch and the record switch and either plays
back the current message or records a new message. The device control block also turns the LED on to
show that recording is in progress or that playback has finished. When neither record nor playback is in
progress the device control block puts the whole unit in to sleep where it takes virtually no current, thus
allowing the battery to remain connected when the device is not in use.
The switches SW1 & SW2 are connected to the positive supply and the IC. There are internal pull down
resistors for both inputs inside the IC. A 1nF capacitor (C1) is present on the record line to remove any switch
bounce that could cause a brief re-record to take place as the switch is released at the end of recording.
The status LED requires a current limit resistor (R1) and there is a 100nF capacitor (C4) connected across the
power supply to make sure it is smooth. All the remaining resistors and capacitors are used to power the
microphone and filter the audio from it.

Record playback IC pins on the ISD1820
The following table indicates what each pin on the record playback IC does:

	
  

