


Inheriting Mantis from Chris Huggett

● Why? Chris, PWM, the beginnings of Mantis

● The signal flow
● Learning from the hardware
● Taking apart some firmware

● Where next?
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ST STM32F429VET6

● Cortex-M4
● LQFP100 (smallest package available)
● 512 K of FLASH
● 256 K of SRAM
● FPU (we turn it on but never use it)
● Clocked at 168 MHz
● Some 48 MHz peripherals (USB, audio)
● FLASH has 5 wait states (168/6  = 28MHz) ...
● ... Prefetch and cache though
● USB, 2 x I²S interfaces
● £6.45 / 100 (Farnell)





ST STM32G050K6T6

● Cortex-M0+
● LQFP32
● 32 K of FLASH
● 18 K of SRAM
● Clocked at 48 MHz
● £0.865 / 100 (Farnell)
● One for key scanning, one for control surface





Please use a dedicated chip for key scanning



removing: TI PCM5100A

● Oscillator/Mixer stereo DAC
● 93.750 kHz / 16 bit / 100 dB
● £1.61 / 100 (Farnell)

removing: AKM AK4554

● Stereo codec for effects in / output
● 46.875 kHz / 16 bit / 89 dB
● £NaN



introducing: Analog ADAU1702

● 2 in / 4 out codec
● 64 kHz / 16 bit / 100dB
● can do DSP but lacks RAM
● £5.72 / 100 (Farnell), but:

○ simplifies analogue design
○ lets us knock a VCA off the board







Inheriting Mantis from Chris Huggett

● Why? Chris, PWM, the beginnings of Mantis

● The signal flow
● Learning from the hardware
● Taking apart some firmware

● Where next?



Oscillators









Four-note polyphony

● Run oscillators or effects only if 
they're turned on.

● Turn off detuned oscillator 2 as a 
last resort.

● Get a headache cramming all 
these voices into two filter paths.

● Inner and outer amplitude 
envelopes.







A slide where Ben talks about the reverb



Freeverb
Your classic Schroeder-Moorer reverb.
As not used on Mantis.



On autogenerating code







Tell your kids: autogenerate in a scripting language (Python/JS/whatever)

● Better than a write-only language (Excel/C preprocessor)
● See clearly from the output source code if you've been stupid
● Keep the write/compile/test cycle nice and quick (no manual component)
● Add helpful comments to the generator and/or source code
● Build more advanced stuff like reverse lookup tables



Everything is really a demo for your framework
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