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Inheriting Mantis from Chris Huggett

e Why? Chris, PWM, the beginnings of Mantis
e The signal flow
e |earning from the hardware

e Taking apart some firmware

e \Where next?



,-% Justin Weaver @JustArtificlal - Nov 15, 2021

A great talk at @audiodevcon from @bensupper. Very funny and great
insight into industry hardware. His initial conclusion on making hardware
(seen in the photo) will stay with me for a while. #/

JUST DON'T..

Please! There are other ways to
answer your questions!
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Inheriting Mantis from Chris Huggett

e Why? Chris, PWM, the beginnings of Mantis
e The signal flow
e |earning from the hardware

e Taking apart some firmware

e \Where next?
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Inheriting Mantis from Chris Huggett

e Why? Chris, PWM, the beginnings of Mantis
e The signal flow
e Learning from the hardware

e Taking apart some firmware

e \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 I?S interfaces
£6.45/ 100 (Farnell)
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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
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removing: TI PCM5100A

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

removing: AKM AK4554

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




iIntroducing: Analog ADAU1702

2 in /4 out codec
64 kHz / 16 bit / 100dB
can do DSP but lacks RAM
£5.72 / 100 (Farnell), but:
o simplifies analogue design
o lets us knock a VCA off the board
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Inheriting Mantis from Chris Huggett

e Why? Chris, PWM, the beginnings of Mantis
e The signal flow
e |earning from the hardware

e Taking apart some firmware

e \Where next?



Oscillators
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us/2ms ps/2ms ps/2ms

Oscillator Technique Shape control 110 Hz 1760 Hz 7040 Hz

Sine for sub Single table N/A - 55 —

(no shape)

Sine Single table FM 55 55 55
(fc = f or 2f)

Triangle Mipmap table Bouncing clip 95 95 30

(gives up)

Sawtooth Blit Delay + Add 60 65 80
(like Chris's)

Square Blit Pulse width 60 65 80
(0% - 50% - 0%)

organ Additive Change harmonics 95 75 60
(3rd, 5th, 6th, 10th)

Wavetable Mipmap table Select/interpolate 130 130 30
(7 built-in tables) (gives up)

Noise Random ShElisepess — 75 —
Chorus — 11415 —
Reverb — 235 -
Baseline control-rate
stuff — 30 —
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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.



——>if (- ((idx-pos) & (MIXSIZE-1)) -<-512) //-+- (AdcR[19]>>4) -)
—>{

TestPointl (1) ;

——s32-w[3];

——u8-p-=-0;

—ug-v-=-0;
——u8-duo-=-Duo[0];
——>u8-runs-=-duo-?-2-:-1;

——>for(ul6-i=0; -i<128; -i++)
!

AN

for (u8 -v=0; -v<runs; -v++)

{

w[0] -=-0OscSet[0Oscl.waveset[p]] [Oscl.aaoct[v]] [0Oscl.phase[v]>>22] ->>1;

W[0] -+=-0scSet [Oscl.waveset [p]] [Oscl.aaoct[v]][(Oscl.phase[v] -+ -Oscl.shapesum[v]) ->>-22] -*.0Oscl.wave2mul [p] ->>16;
W[0] -+=-0scSet [0] [0] [Oscl.AuxPhase[v]>>22] - *.0scl.AuxLevel [p] ->>7;

w[1l] -=-0OscSet[0Osc2.waveset[p]] [Osc2.aaoct[v]] [0Osc2.phase[v]>>22] ->>1;
w[l] -+=:-0scSet[0Osc2.waveset[p]] [Osc2.aaoct[v]][(Osc2.phase[v] -+-0sc2.shapesum[v]) ->>-22] -*.0sc2.wave2mul [p] - >>16;

w[2] -=-0scSet [Osc2.waveset[p]] [Osc2.aaoct[v]] [Osc2.AuxPhase[v]>>22] ->>1;
w[2] -+=-0OscSet [0Osc2.waveset [p]] [Osc2.aaoct[v]] [ (Osc2.AuxPhase[v] -+ Osc2.shapesum[v]) ->>22] - * .Osc2.wave2mul [p] ->>16;

W[l] -+=-w[2] - *-Osc2.AuxLevel [p] ->> 8;

516 -noise-=-peek (RNG_DR) ;

532 mix-=- (w[0]*Oscl.Level[p] -+ w[1]*Osc2.Level[p] -+ -noise*Noiselev) - ->>.-9;
if(mix-> - 0x7fff) mix .= -0x7fff;
if(mix < =0x7fff) -mix =.--0x7fff;

if (v==0) —>MixBuff[idx++] -=-mix;

if (- (v==0 && -duo==0) - || -v-)>MixBuff[idx++] ‘= -mix;

Oscl.phase[v] -+=-0scl.rate[v];
Oscl.AuxPhase[v] -+=:0scl.AuxRate[Vv];
Osc2.phase[v] -+=-0sc2.rate[Vv];
Osc2.AuxPhase[v] -+=-0sc2.AuxRate[V] ;
}

}

— > —>idx - &=- (MIXSIZE-1) ;
TestPoint1 (0) ;
F——>1




void-mixerRenderToBuffer (s16* audioOut)

=K

- -bool-leftImpressed-=-false;
- -bool -rightImpressed-=-false;
-u8 -numVoices -=-voiceGetMaxVoicesOverall () ;

-//-run-slew for-audio- levels
-for-(u8-i-=-0; i-<-NUM_MIXER _COEFFS;  ++i)
{

. - +slewAudio (&mixLevel[i], -mixerInitialising) ;
-1
--mixerInitialising -=-false;
-//-check-the-budget: -we'll -constrain-an-oscillator

-u8-activeVoices 0:
-voice-<-numVoices; -++voice)

-for: (u8-voice-=

{

- +-if . (envIsRunning(voice)) - {-activeVoices++; -}

ok
- +bool -letOsc2dPlay =- (activeVoices <-numVoices) ;

-//-oscillators,-a-voice-at-a-time

-numVoices -=.voiceGetMaxVoicesInMode () ;

-for: (uB-voice-=-0;-voice-<-numVoices; -++voice)

Y ¢

-bool-ollmpressed-=-false;
‘bool -o2Impressed false;
‘bool -otherImpressed false;

- +if. (envIsRunning (voice))

- -if- (mixLevel [mixPreSub] .current - && -mixLevel [mixPostSub] .current)

--//-sub-oscillator
- -oscRender (voice, -0SCSUB, -bosc, - true) ;
- -boscToBuffer (bmix3, -mixLevel [mixPreSub].current, - &otherImpressed) ;

- -oscSpin(voice, -OSCSUB) ;

-if- (mixLevel [mixPreNoise].current)
{
-+//-noise
- -makeNoise (bosc, -mixer.noiseDensity) ;
- -boscToBuffer (bmix3, -mixLevel [mixPreNoise] .current, - &otherImpressed) ;

}

-if- (mixLevel [mixPostOl] .current - || -mixLevel [mixPostRingMod] .current)

«+//-oscillator:1- (always-needed-unless-it's-blended-out-and-RM-is-down)
- -oscRender (voice, -0SC1, -bosc, - true) ;
- -boscToBuffer (bmixl, -0x8000, - &olImpressed) ;

- +oscSpin(voice, -08C1) ;
- -letOsc2dPlay-=-true;

- -bool -osc28ounding -=-mixLevel [mixPostO02] .current: | | ‘mixLevel [mixPostRingMod] .current;
-if. (osc2Sounding)
wf

.// oscillator 2-normal
-oscRender (voice, -0SC2, -bosc, -letOsc2dPlay) ;

-oscSpin(voice, -0SC2) ;
-letOsc2dPlay-=-true;

-if- (mixLevel [mixPreO2Detuned] . - &&-osc! ding)

+//-oscillator:2-detuned
//-allowed-to-play-only-if-we're-not-maxing-out-voices-and-using-both-effects
if. (playingOsc2d: || -letOsc2dPlay)

{

-oscRender (voice, -OSC2DETUNED, -bosc, - true) ;
-if- (!letOsc2dPlay)
{

//-we've. just.shut.off this oscillator. -ramp-it-down gently.
for-(ul6-i-=-0;-i-> AUDIO_BUFFER_MONO; -++i)

‘bosc[i] -=: (bosc[i] -*: (AUDIO_BUFFER MONO-i)) ->>-AUDIO_BUFFER_SHIFTS;
}

}
-boscToBuffer (bmix2, -mixLevel [mixPreO2Detuned] .current, - &o2Impressed) ;

iF
-else

A

-oscSpin(voice, -OSC2DETUNED) ;

- -playingOsc2d-=-letOsc2dPlay:
-innerEnvelope[voice] .target -=-expl6 (innerEnvelope [voice] .target) ;
- -mixWithRingMod (&innerEnvelope[voice], -olImpressed, -o2Impressed, -otherImpressed) ;

-//-add- to-output - buffer

-u8-channelMap -=-voiceGetAudioOutChannelMap (voice) ;
-if- (channelMap- &-1)

s

-mixToMainOutput (bleft, - - &leftImpressed) ;
-if-. (channelMap:- &-2)

-mixToMainOutput (bright, - &rightImpressed) ;

PO A |
«--}-//-if-envIsRunning
-else

{

-innerEnvelope[voice] .current -=-0;

++--}-// next-voice

-if- (!leftImpressed) - - {-clear32(bleft, - -AUDIO_BUFFER_MONO) ; -}
-if- ('rightImpressed) - {-clear32(bright, -AUDIO_BUFFER_MONO) ; -}
-saturateToOutput (bleft, -bright, -audioOut) ;

-boscToBuffer (bmix2, - letOsc2dPlay: ? -mixLevel [mixPreO2Normal] .current-: -0x8000, - &o2Impressed) ;



A slide where Ben talks about the reverb



A
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Freeverb

—{LBCF;*.-] Your classic Schroeder-Moorer reverb.

As not used on Mantis.



On autogenerating code



(LS TLLLL S TALIL LA LS TLAAS L

#undef - PSM
#undef - PSMN
#undef - PSMS
#undef - PSMF

#define.PsbdN(name)IIIIIIHIIIiI,ltI".l’lPl’laIIIt"ch,lhI".l’I'l’lA"lAl’lAl,|‘l’
#define - PSMS (name) -0,0,0,0,0,0,0,0,0,0,0,0,0,0,
#define-PSM(name,val,min,max,rfr,chi,clo, typ, text) -val,

#define PSMF (name) -0,

const -u8:-ProgTemplate [PROGSIZE]=

{
E?#include"Program.h"
};

LTLLISLSLT LA L LT LLLS LSS T L LLL L LS T S S

#undef - PSM
#undef - PSMN
#undef - PSMS
#undef - PSMF

#define PSM(name,val,min,max,rfr,chi,clo, typ, text) -rfr,>——>/**<patch -parameter- -entry re-defined-as-refresh -bits*/
| #define  PSMN (name) -0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,>—>——>/**<patch -name -re-defined -as-16-zeros*/

#define - PSMS (name) -0,0,0,0,0,0,0,0,0,0,0,0,0,0,>——>——>——>/**<patch- -spare string -re-defined-as- 14 zeros*/
#define - PSMF (name) -0, — /**<patch-last -pseudo-entry- -re-defined as:zero*/

B

/**
f-*-@brief%Makes-an-array-of-refresh-bit-words.
Lx/

static-ul6-PUPDTAB[]=

{

#include - "Program.h"

};



// valid operating Limits of each parameter.
const unsigned char ProgramMin[95] =

= |

i

== |

5

ox4ad,
ox3c,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
ox00,
0x00,
0x00,
0x00,

ox4ad,
ox43,
ox7f,
ox7f,
ox7f,
ox7f,
ox7f,
oxe3,
ox1b,
ox7f,
ox7f,
oxes5,

ox61,
ox00,
ox0e0,
oxe0,
ox00,
ox00,
ox00,
oxe0,
ox00,
ox00,
ox00,
oxe0,

ox61,
ox7f,
ox7f,
ox7f,
oxe7,
ox7f,
ox7f,
ox7f,
0x05,
YCER
ox7f,
0xe5,

ox6e,
ox00,
ox00,
ox00,
0x00,
ox00,
ox00,
ox00,
ox00,
ox00,
ox00,
ox00,

oxee,
oxo1,
ox05,
ox7f,
ox7f,
ox7f,
ox7f,
ox1b,
ox7f,
oxef,
oxff,
oxes5,

ox74,
0x00,
oxe0,
ox00,
ox00,
0x00,
oxe0,
ox00,
0x00,
ox00,
oxe0,
ox00,

ox74,
ox7f,
ox07,
ox7f,
ox7f,
ox7f,
ox7f,
0x05,
oxo1,
ox05,
oxes,
oxe5,

ox69,
ox40,
ox00,
ox00,
0x00,
0x00,
ox00,
ox00,
0x00,
0x00,
0x00,
ox00,

ox69,
ox4c,
ox7f,
ox7f,
ox7f,
ox7f,
ox7f,
ox7f,
oxe3,
ox05,
oxe5,
oxes5,

ox73,
ox00,
ox00,
oxe0,
ox00,
ox00,
oxe0,
ox00,
0x00,
ox00,
ox00,
ox00,

const unsigned char ProgramMax[95] =

ox73,
ox05,
ox7f,
ox7f,
oxff,
ox7f,
ox7f,
oxe1,
ox7f,
ox7f,
oxes5,
0xe5,

x50,
ox00,
ox00,
ox00,
0x00,
ox00,
ox00,
ox00,
0x00,
ox00,
ox00,

0x00,
0x00,
ox00,
ox00,
0x00,
ox00,
oxe0,
ox00,
ox00,
ox00,
ox00,

oxe0 // 88

ox50,
ox05,
oxff,
ox7f,
ox7f,
oxe1,
oxo1,
oxe3,
ox7f,
oxe1,
ox05,

ox7f,
oxff,
ox7f,
ox7f,
ox7f,
ox01,
ox01,
ox7f,
ox07,
ox01,
ox05,

oxe5-// 88

// When the user requests an initial patch,
// this 1is where it comes from.

};

oxad,
ox40,
ox40,
0x00,
ox00,
x40,
ox40,
%00,
ox10,
0x00,
ox40,
ox05,

ox61,
0x00,
0x40,
ox40,
0x00,
0x00,
0x00,
ox40,
ox01,
0x00,
ox7f,
0x02,

ox6e,
oxee,
oxe3,
ox40,
ox40,
0x02,
0x02,
ox1e,
ox40,
oxe9,
ox64,
ox05,

ox74,
0x00,
ox02,
ox00,
oxe0,
ox5a,
ox38,
oxe1,
ox00,
0x00,
[SCED
oxe1,

ox69,
ox42,
ox40,
0x00,
ox00,
ox7f,
0x00,
ox40,
0x00,
0x00,
0x05,
ox05,

const unsigned char ProgramInit[95] =
|

0x73,
oxe3,
ox40,
oxe0,
oxff,
0x00,
0x00,
oxe0,
0x00,
ox4e,
oxe3,
ox02,

x50,
ox02,
ox80,
oxe0,
ox40,
oxo1,
oxe1,
oxe0,
ox40,
ox00,
oxe5,

oxe1,
ox80,
ox00,
ox00,
x40,
ox00,
ox00,
ox40,
0x00,
oxo1,
0x02,

oxe4 // 88

// @

/78

// 16
// 24
// 32
// 48
// 48
// 56
// 64
/772
// 8@

/e

/78

// 16
// 24
// 32
// 40
// 48
// 56
// 64
72
// 8@

//e

/78

// 16
// 24
732
// 48
// 48
// 56
// 64
// 72
// 86

[H#ifndef PROGRAM_MAP_H
#define PROGRAM_MAP_H

// This file was autogenerated by program.py

#define PROGRAM_SIZE 95
#define PROGRAM_SKIP 128
#define NUM_MOD_SLOTS 6

enum PgmParameter
=it
p_ID = @, // exee

p_Version =7, // exe7
p_Kbdoctave = 8, // @xes
p_GlideTime =9, // ©x69
p_GlideAuto = 10, // @x@a
p_Drift = 11, // exeb
p_BendRange = 12, // @xéc
p_OlOctave = 13, // exed
p_OlWave = 14, // ©xee
p_O1Shape = 15, // @exef
p_0O1ShapeMod = 16, // @xie@
p_O1PitchMod = 17, // exi1
p_O20ctave = 18, // @x12
p_O2Wave =19, // @x13
p_O2Coarse =20, // 6x14
p_O2Fine = 21, // €x15
p_02Shape = 22, // ox16
p_O2Density = 23, // exi17
p_O2DensRate = 24, // ox18
p_02ShapeMod = 25, // @x19
p_02PitchMod = 26, // @xia
p_OSubLevel = 27, // éxib
p_OBalance = 28, // @xilc
p_RMBalance = 29, // exid
p_NoiseBalance = 30, // @xle
p_PanPos =31, // oxif
p_FiltDrive = 32, // ex2e
p_FiltShape = 33, // ex21
p_FiltKeyTrack = 34, // ex22
p_FiltResonance = 35, // @x23
p_Filtwidth = 36, // ex24
p_FiltFreq = 37, // ex25
p_FiltFregMod = 38, // @x26
p_FiltwidthMod = 39, // @x27
p_Elvelocity = 40, // ©x28
p_E1SusFall =41, // ox29
p_ElAttack =42, // ex2a
p_ElDecay = 43, // ox2b
p_ElSustain = 44, // ex2c
p_ElRelease =45, // ox2d
p_ElLegato = 46, // @x2e

- FARamand — AT /7 Avar

// Used to encode outgoing MIDI messages.
_const unsigned short ProgramToMIDI[95] =

- i
oxfff,
0x8005,
0x8015,
ox801b,
0x0050,
0x8037,
ox803c,
ox8044,
0x8050,
0x005d,
0x0007,
ox8301,

};

oxffff,
0X0005,
0x8016,
ox801le,
0x802e,
0x8039,
ox803e,
0x8046,
ox804e,
ox806T,
ox807b,
0x8400,

oxffff,
0x0023,
0x8020,
ox801f,
0x8030,
0x0052,
0x0056,
ox8047,
ox804c,
ox8074,
oxffff,
ox8401,

oxffff,
0x800a,
0x8017,
0x0018,
0x0047,
0x0053,
0x0057,
0x8045,
0x8053,
0x8075,
0x8100,
0x8500,

oxffff,
0x8014,
ox801c,
0x0017,
0x004b,
0x0054,
0x0058,
0x8043,
0x8044,
0x8077,
ox8101,
0x8501,

// Used to decode incoming MIDI messages.
// The first half of this table is CC; the second half is NRPNe.
// Other NRPNs have to be discovered using the forward Look-up table.

const unsigned short MIDIToProgram[@x100] =

{
oxffff,
oxffff,
oxffff,
oxee1b,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
0x0020,
0x0034,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxeeed,
0x0012,
oxffff,
0x0022,
0x002e,
oxffff,
oxffff,
0x0040,
oxffff,
oxffff,
oxffff,

OxFFFf,
OxFFFf,
oxFFFf,
oxFFFf,
OxFFFT,
OxFFFf,
oxFFFf,
oxFFFf,
OxFFFT,
OxFFFf,
oxffFf,
0x0035,
OxFFFT,
oxFFFf,
oxfFFf,
OxFFFf,
OxFFFf,
OxFFFf,
oxffFf,
OxFFFf,
OxFFFf,
oxffff,
0X0026,
0x0029,
OxFFFT,
oxfFFf,
OxFFFT,
OxFFFf,
OxFFFf,
oxffFf,

oxffff,
oxffff,
oxffff,
0x001d,
oxffff,
oxffff,
oxFfff,
oxffff,
oxffff,
oxffff,
0x002a,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
0x000b,
oxFfff,
0x0017,
oxffff,
oxffff,
0X0027,
oxffff,
oxffff,
0x003d,
oxffff,
oxffff,
oxffff,
oxffff,

oxffff,
oxffff,
0x0016,
oxeole,
0x000a,
oxffff,
oxffff,
oxffff,
oxffff,
0x0024,
ox002b,
0x0045,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
ox002f,
oxffff,
oxffff,
ox001f,
oxffff,
ox003c,
oxffff,
ox0e43,
oxffff,
oxffff,
oxffff,

oxffff,
0x0007,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxe02c,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxeeec,
0x0037,
oxffff,
oxffff,
oxffff,
0x0030,
ox0044,
ox0042,
oxffff,
oxffff,
oxffff,
oxffff,

oxffff,
0x8018,
ox801d,
oxe0la,
oxe01d,
0x0055,
0x0059,
ox804a,
0x005b,
0x8078,
0x8200,
0x8600,

0x0009,
oxfFff,
oxffff,
0x0025,
oxFff,
oxffff,
oxffff,
oxFFff,
oxFff,
oxffff,
0x002d,
0x0048,
oxFff,
oxfFff,
oxfFff,
oxFFff,
0x0008,
oxfff,
0x0010,
0x0015,
oxfff,
oxfFff,
oxffff,
0x0036,
0x003b,
ox003e,
oxFfff,
oxfff,
oxfff,
oxfff,

oxffff,
ox800e,
0x0013,
0x001b,
0x8031,
0x8038,
0x803d,
ox804d,
0x8067,
0x8079,
0x8201,

oxffff,
oxeeec,
oxs0la,
0x8033,
0x8032,
0x801b,
ox801c,
0x804f,
0x8066,
oxFFff,
0x8300,

0x8601 // 88

oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
0x0032,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
ox000e,
0x0011,
0x0019,
oxffff,
0x0021,
oxffff,
0x0031,
0x0039,
ox0041,
oxffff,
oxffff,
0x0047,
oxffff,

0x0050,
oxffff,
oxe0lc,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
ox0023,
oxffff,
0x0033,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
oxffff,
0x0013,
oxeola,
oxffff,
oxffff,
0x0028,
oxffff,
[JCLEER
ox003f,
oxffff,
oxffff,
0X0046,
0x0049,

// e
//°8
// 16
// 24
1/:32
// 4e
// 48
// 56
// 64
// 72
// 8e

// e

// 8

// 16
// 24
// 32
// 40
// 48
// 56
// 64
172
// 8o
// 88
// 96
// 104
// 112
// 120
// 128
// 136
// 144
// 152
// 160
// 168
// 176
// 184
// 192
// 200
// 208
// 216
// 224
// 232



# volume

[table = [
# adapted from ALPS datasheet
# https://www.farnell.com/datasheets/317969.pdf
[0,minf],
[0.001,0nef],
[0.08,-60],
[0.30,-22],
[0.60,-12],
= [1,0]

s += c_autogenerated(False)
s += gen_table("Volume", 128, table)
s-+=-"\n" + c_ul()

// This table was -autogenerated by s_pot_maps.py
const ul6 Volume[0x80] =

{

1

0x0000,
ox000f,
0x0052,
ox0lle,
ox03e9,
oxeacs,
oxedb7,
ox1177,
ox163d,
ox1c52,
@x23a7,
@x2c51,
ox3717,
ox447b,
ox551f,
0x69d0o,

0x0001,
0x0016,
0x0060,
oxe14f,
0x0493,
oxeb19,
0x0e22,
0x1200,
oxleéec,
ox1d30,
0x24a3,
ox2ds8a,
©x389c,
ox465e,
0x5778,
ox6cbb,

0x0002,
ox001f,
0x0070,
0x0187,
@xe55a,
2x0b70,
ox0e9l,
ox128d,
0x17ae,
oxlelé,
@x25a5,
@x2ecc,
@x3a2b,
ox484f,
0x59e1,
ox6fba,

0x0003,
0x0025,
0x0083,
ox0lca,
0x0642,
ox0bca,
oxefe4,
ox131f,
0x1859,
ox1fe2,
ox26af,
0x3016,
ox3bcé,
ox4a4d,
@x5c5c,
ox72ce,

0x0004,
0x002c,
0x0099,
0x0217,
0x0751,
ox0ec27,
oxof7a,
0x13b5,
0x1918,
ox1ff5,
0x27co,
0x3169,
@x3déc,
0x4c59,
©x5ee8,
ox75f9,

0x0005,
0x0033,
0x00b3,
0x0272,
oxe88f,
0x0c86,
oxeff3,
0x1450,
ox19de,
ox2edc,
0x28d9,
0x32cé6,
ox3f1d,
ox4e74,
0x6185,
0x7939,

0x0008,
0x003c,
oxeed1,
ox02dc,
0x0a02,
ox0ce9,
0x1070,
ox14ef,
oxlaa9,
ox21c4,
0x29f9,
0x342c,
ox4edb,
0x509e,
0x6436,
0x7c91,

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

0x000b,
0x0046,
oxeefs,
0x0358,
YCEVED
oxod4e,
ox10f1,
0x1594,
ox1b7a,
0x22b2,
ox2b21,
ox359d,
0x42a4,
0x52d7,
ox66f9,
0x8000



Everything is really a demo for your framework



v C Source

analogue_controls.c

I& C Source

\E_ 7.00 KB

p blockfifo.c

‘k C Source
—_—) 2.13 KB

I_\ info_text.c

ﬁ C Source
=) 1.51 KB

I—\ keybed_scanner.c
h C Source

Y= 473k8

I_\ midi_din_parser.c
b C Source

Y= 4s50ks

I_\ midi_universal.c
ﬁ C Source

¥ oo5k8

I_\ potentiometer_DEPRECATED.c

b C Source
=) 4.69 KB

I_\ switch_debounce.c
h C Source

F=) ssskB

p tempo.c

ﬁ C Source
=) 10.9 KB

I_\ usb_control.c
& C Source

&— 243 KB

D P D P D D D D

)

)

arpeggiator.c
C Source
11.2 KB

fifoq.c
C Source
2.60 KB

info_text_editable.c
C Source
5.11 KB

maths_pieces.c
C Source
949 bytes

midi_flash_main.c
C Source
4.10 KB

note_selector.c
C Source
12.7 KB

string.c
C Source
5.45 KB

tea.c
C Source
1.60 KB

tempo_ext.c
C Source
2.10 KB

usb_midi.c
C Source
4.93 KB



Inheriting Mantis from Chris Huggett

e Why? Chris, PWM, the beginnings of Mantis
e The signal flow
e |earning from the hardware

e Taking apart some firmware

e Where next?
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