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Modules with well known input/output relationship
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e Modules with well known input/output relationship

e \Well known composition functions
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e Modules with well known input/output relationship
e \Well known composition functions

e "just plumbing signals between these"
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Modules with well known input/output relationship
e \Well known composition functions
e "just plumbing signals between these”

e Easy to debug, the "real" signal can always be probed
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Why not do everything like
that ?



The prcblems W|th Analoglc
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e Noise
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The prcblems W|th Analogic
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e Noise

e Lot of specific components

= Complex supply chain

s Expensive ($$)
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The prcblems W|th Analogic
i F L« bEHERT L 20T T T e B SR

e Noise

e Lot of specific components

= Complex supply chain

s Expensive ($$)

e Really slow design cycles ($$)
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What if this was a reusable component
we could adapt on the fly
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Signal Sensor UbEE e
8 function
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Digital Programmable Electronics

AKA Microcontrollers
and FPGA



Digital Programmable Electronics




Digital Programmable Electronics

- S n-J e,
- . ey : : _ . i |-
..l s T'.V'f }l,'.'
-'i : £l - o ¥
- - = A, i £ : 4 & -
s R A T
- .i 5 - o L) ;;\_ ghs
' =‘:- oS A /
; "e LT t-'- o 'f: 7 i P
: 4 -'.-f LAy o i : g
r '.',."r f ‘_:'iI "
E- .--.. = 7 .-.- ,.J' __.- v 7.‘. J j / .
N R T ] o AC Actuator Action
= ..".- 4 4 oy X — -l 1 L .
. i & o o = 4 """_t L
» . F Ff ‘_‘ - F . "} 3
=" ol fr “ i '_,; = ; F -
4 - o
- o
4 - ,; f




The advantages of Digital

e Fixed noise (only ADC and DAC)
o |nfinite transformation complexity
e Fast and cheap design cycles, just recompile

e Reusable components with near infinite reuse

= \We still use 30 years old design today in new products
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Modules with well known input/output relationship
e Well known composition functions
e "just plumbing signals between these”

e Easy to debug, the "real" signal can always be probed
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The great things about digital ...
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e Modules with well known input/output relationship

e Well known composition functions

e "just plumbing signals between these"

e Easy to debug, the "real" signal can always be probed
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The great things about digital ...
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e Well known composition functions

e "just plumbing signals between these"

e Easy to debug, the "real" signal can always be probed
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e "just plumbing signals between these"

e Easy to debug, the "real" signal can always be probed




The great things about digital ...
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e Easy to debug, the "real" signal can always be probed
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Code

Memory
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Memory

Debug
. JTAG
Circuit

Revert model of the
Debug circuit

Debugger
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Memory

Model of Revert model of the
Memory Debug circuit
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goals
purposes

Why is it doing that? How should this work? ~ What is happening? risks
What needs to change? What's it doing? What should be happening T

. . " . "
individuals have What does it mean? What does it mean’ What does it mean” 5 _
unique models .- Na SRS Na ol e N ~ T -—0DSserving

What matters. Why what matters matters.
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Code Model of Revert model of the
Memory Debug circuit
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Code Change Model of Revert model of the
code Debug circuit

Debugger
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Code Compile Change Model of Revert model of the
and flash code Memory Debug circuit
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Compile Change Model of Revert model of the
and flash code Memory Debug circuit
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Compile Change Model of Revert model of the
and flash code Memory Debug circuit
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Ceci N'Est Pas Un CPU Load

Thomas Depierre
haruspex.dev

@Di4na0O
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