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Mechanical information 
PCB height including components = 16.5mm 
All dimensions are in mm. 
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Build Instructions 
Before you put any components in the board or pick up the soldering iron, just 
take a look at the Printed Circuit Board (PCB). The components go in the side 
with the writing on and the solder goes on the side with the tracks and silver 
pads. 

You will find it easiest to start with the small components and work up to the 
taller larger ones. If you’ve not soldered before get your soldering checked 
after you have done the first few joints. 

Step 1 
Start with the five resistors (shown right):  
The text on the PCB shows where R1, R2 etc go. Make sure that you put 
the resistors in the right place. 

R1 & R2 are 1K (brown, black, red coloured bands) 
R3 & R4 are 4.7K (yellow, purple, red coloured bands) 
R5 is a 100K (brown, black, yellow coloured bands) 

Step 2
Solder the Integrated Circuit (IC) holder in to IC1. When putting it into the board, be 
sure to get it the right way around. The notch on the IC holder should line up with the 
notch on the outline marked on the PCB.  

Step 3 
The microphone (shown right) should be soldered into the board where it is marked 
M1. 
The microphone is polarized (the two pins are off centre). For it to work the part must 
go inside the circle marked on the PCB. 

Step 4 
The four ceramic disc capacitors (shown left) should be soldered into the board as 
follows: 
C1 = 1nF marked 102 
C2 – C4 = 100nF marked 104 

Step 5 
Now solder in the two electrolytic capacitors (shown right). Make sure 
the capacitors are the correct way around. The capacitors have a ‘-’ 
sign marked on them which should match the same sign on the PCB. 
The capacitors have text printed on the side that indicates their value. 
The capacitors are placed as: 
C5 = 220F. 
C6 = 4.7F.  

Step 6 
The Light Emitting Diode (LED) should be soldered into the board. The LED won’t 
work if it doesn’t go in the right way around. If you look carefully one side of the 
LED has a flat edge, which must line up with the flat edge on the outline on the 
PCB. Once you are sure it is in the right way around solder it in place.
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Step 7 
Solder the two switches (shown left) into the board where it is labeled SW1 & SW2. 
Once you have got the pins lined up with the holes they can be pushed firmly into 
place and then soldered. 

Step 8 
The speaker (shown right) should be soldered into the board where it is labeled SP1. 
Whilst the board and the speaker may have a ‘+’ indication on them it doesn’t 
actually matter which way around the speaker goes. 

Step 9 
The two times AA battery cage (shown left) should be attached to the 
terminals labeled POWER. Feed the wires through the strain relief hole from 
the bottom of the board, then connect the red wire to ‘+’ and the black 
wire to ‘-’and solder in place. 

Step 10 
The IC can now be placed into the IC holder. When doing this make sure that the notch on the IC 
lines up with the notch on the IC holder. 

Checking your Record Playback PCB 

Carefully check the following before you insert the batteries: 

Check the bottom of the board to ensure that: 
 All holes (except the 4 large (3 mm) holes in the corners and the interface connections) are filled 

with the lead of a component. 
 All the leads are soldered. 
 Pins next to each other are not soldered together. 

Check the top of the board to ensure that: 
 The ‘-’ on the electrolytic capacitors match the same marks on the PCB. 
 The colour bands on R1 & R2 are brown, black, red. 
 The colour bands on R5 is brown, black, yellow. 
 The LED matches the outline on the PCB. 
 The battery clip red and black wires match the red & black text on the PCB. 
 The notch on the IC is next to the interface connections. 
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Adding a flashing ‘memo recorded’ LED 
It is possible to use your record playback module as a memo, when doing this you might want to add 
a flashing LED to indicate that there is a recorded memo that should be played back. The kit doesn’t 
include the parts to do this, however you only need a flashing LED and a slide or toggle switch to do 
this. The board includes an interface connector and this will be used to connect the LED and the 
switch to the batteries. The flashing LED is designed to run from a 5V supply and will work at 3V and 
doesn’t need a current limit resistor. The diagram below shows how to make the connections: 

When connecting the LED make sure the flat edge / short lead is connected to the 0V connection on 
the interface connector. The switch should be connected to the 3V connection. 

Suggested LEDs: 
3538 – 5mm flashing red 
3539 – 5mm flashing green 
3540 – 5mm flashing yellow 
3545 – 5mm flashing blue 

Suggested switches: 
Slide switches – standard 3416, miniature 3404 
Rocker switches – rectangular 3406, round 3407 
Toggle switches – standard 3408, miniature 3413 
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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.
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Record playback IC pins on the ISD1820 
The following table indicates what each pin on the record playback IC does: 

Pin No Name Description 
1 REC The record input, when taken and held high causes the device to re-record the 

message. The IC contains a pull down resistor on this input. 
2 PLAYE The play (edge activated) input, when taken from low to high, the device plays 

back the full message. The IC contains a pull down resistor on this input. 
3 PLAYL The play (level activated) input, when held high, the device plays back the 

message, if taken low during playback, playback stops immediately. The IC 
contains a pull down resistor on this input. 

4 MIC Microphone input. The microphone is AC coupled to this pin via a series 
capacitor. The IC contains amplification, so external amplification is not required. 

5 MIC REF Microphone reference, the negative microphone connection, used to reduce 
noise. This is also AC coupled through a series capacitor. 

6 AGC Automatic gain control, used to set the gain of the pre-amp. Connecting a 4.7uF 
capacitor between the AGC pin and Gnd, gives good all round performance. 

7 SP- Speaker out-, the negative speaker output signal, min impedance 8 ohms. 
8 Gnd Ground, the zero volts connection. 
9 SP+ Speaker out+, the positive speaker output signal, min impedance 8 ohms. 
10 Rosc Resistor oscillator, the resistor that sets the oscillator speed. Connected between 

Rosc and Gnd. Rosc = 80K gives 8 seconds (min record time), Rosc = 160K gives 16 
seconds (max record time) 

11 Vcc The positive voltage connection, typically 3V but will operate from 2.7V to 4.5V. 
12 FT Feed through, this pin is held in a low state by an internal pull down resistor in 

normal operation. However can be taken high if the pre-amp stage needs to be 
bypassed. In this case the input signal is feed through directly to the analogue to 
digital converter. 

13 RECLED Record LED, this output is normally high and goes low during record, for the 
duration of the recording. It also goes low upon completion of playback and can 
be used to make the IC continually replay the message. 

14 Gnd Ground, the zero volts connection. 
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Using the interface connector 
The interface connector allows some of the more advanced options of the IC to be accessed. It can 
be used to connect off board switches for record & playback and gives access to the pins to play 
part of a message or use the looped play option. The status LED is output to the connector, as is the 
audio output signal, which can be used with a more powerful amplifier if required. The following table 
explains what the seven pins on the interface connector do, along with example connections at the 
bottom of the page. 

Name Description 
Rec Record, connect a push button switch between this pin and the 3V pin to re-record a 

message when the button is pressed. The pin can be connected to a micro controller, 
when it should normally be in a low state and taken high to record. 

3V The 3V, positive connection from the batteries. 
Play Play, connect a push button switch between this pin and the 3V pin to playback the full 

message when the button is pressed. The pin can be connected to a micro controller, 
when it should normally be in a low state and briefly taken high to initiate the playback. 

LED LED out can be used to connect an external LED. The LED should be connected between 
3V and the LED pin (a current limit resistor may be required). The pin can also be used as an 
input to a micro controller to determine when the device is full during record or to know 
when playback has finished. The pin is normally high, going low during record and briefly 
upon completion of playback. 

PtPly The part play pin can be used to play the message from the beginning until the button is 
released. To do this a switch should be connected between the part play pin and the 3V 
connection. If being driven from a micro-controller the signal should be normally high going 
low when playback is required. 

SpOut Speaker out can be used to connect the audio out to a more powerful amplifier, when the 
speaker out pin connects to the amplifier boards audio in. The record playback board and 
the amplifier board, must have a common 0V connection. 

0V 0V is the negative connection from the batteries. 
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Connecting the board to a higher power 
amplifier. 
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