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Overview 
This is a getting started guide for the third expansion board for the Totem MiniLab 

system. This board focuses attention to the analog audio side of electronics, and contains 

an enclosed, fully self-sufficient audio generation, visualisation and output loop.   

In this document we’ll go over all of the available modules in the board, together with 

explanations on their interface with the MiniLab as well as usage examples. 

Side panels are meant to bring easy access to commonly used components that are 

difficult to wire on breadboards due to their dimensions, or require additional equipment 

to operate them. Side panels give a plug and play interface that lets users to concentrate 

on experiments or learning, rather than spending time solving issues on how to interface 

with the part. 

This document is divided into sections where each separate 

module is described. In the side panel 3 these modules are 

available for use: 

• Audio amplifier  with speaker  — AB class discrete 

audio amplifier with integrated loudspeaker. Can route 

amplified audio signal either to the speaker or to external 

sink via breadboard pins. Capable of outputting up to 1 W 

of RMS power. Works with 12 V voltage source. 

• LED VU-meter  — Audio signal volume unit (VU) with 

10 bar LED display. Works in approximately 3dB/ step, 30 

dB range. Has an integrated sensitivity adjustment 

potentiometer   

• Function generator  — sine or square wave generator 

capable of outputting up to 1 MHz signals. Amplitude and 

f r eq u en cy can b e ad j u st ed w i t h i n t egr at ed 

potentiometers, signal waveform is selected with jumper 

connector. 
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Modules 
In the board only the supply power is shared between modules. Otherwise they’re fully 

isolated from one another, and can be used independently. Logic level for digital signals 

have a jumper which selects the boards to work either at 3.3 or 5 V logic level. I t’s 

important for the side panel to have the same logic level as the controller board (e.g., 

TotemDuino), for best results. 

Audio amplifier with speaker 
This is an AB class discrete audio amplifier module, capable of  up to 1 W output RMS 

power. Module is designed to work from externally applied 12 V line with connector J1 or 

contact terminal H6. Input volume is adjusted with potentiometer P1. 

!  

Fig. 1 Audio amplifier schematic. 

Inbuilt speaker is enabled by connecting a jumper to JP2 connector, amplified signal 

output can be connected with a H4 female connector. 

You can use the function generator as a signal source (described below) by just connecting 

a jumper cable between amplifier input and generator output. Another possible input 

source is using Totem side panel 1 microphone module. 

While the amplifier will work in a wide input voltage range, the upper voltage limit is 12 V. 

You can use the same 12 V used to power miniLab by connecting into VIN line on the 

miniLab board. 
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Fig. 2 Using amplifier module. 

VU Meter 
An Audio Volumetric Unit (VU) meter module is relying on a 10-bar LED display as an 

output. Each bar represents a 3dB change in the input signal level. The module shares the 

same 12 V voltage supply line as the audio amplifier module described above. 
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!  

Fig. 3 VU meter schematic. 

Input signal  level sensitivity can be adjusted by potentiometer U$3. We suggest that 

before using the module a calibration sequence be performed — apply the maximum 

allowed input signal to the module, and turn the potentiometer until all LED are lit, except 

top 3 which are red. During use lit red LEDs will then indicate overload of the input level. 

!  

Fig. 4 Using VU meter. 
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Function generator 
This module can generate either sine or square wave signals in up to 1MHz frequency. 

Module shares the same 12 V power supply line as the audio amplifier, described above. 

Frequency range can be changed by sliding switches S1 and further adjusted either in 

coarse or fine detail with two potentiometer. Sine wave amplitude can be adjusted with a 

separate potentiometer. 

Output sine wave can be selected to be output either with a DC offset, when output is from 

0 to VCC with a bias of VCC/ 2, or shifted to AC when the jumper is not connected on the 

JP4. 

!  

Fig. 5 Function generator schematic. 

Note that only one switch should be active on the S1. We suggest by starting with the 

range selection, then using coarse adjustment potentiometer to roughly select the desired 

frequency, and then using fine adjustment potentiometer to fine-tune it. 
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!  

Fig. 6 Using function generator. 
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Mounting  
We suggest using the following guide for side panel mounting to the MiniLab workbench: 

!  

Fig. 7 Side panel mounting to the miniLab 

In this case, the sub-assembly can be easily taken off by sliding the pins from the sockets. 

I f a more permanent assembly is needed, nuts and screws can be used to fix the sidepanel 

in place. 
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Schematic 

!
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