Top Panel & Interface
(Aluminum/Acrylic)

Wiring Harness
(Custom Interconnects)

Raspberry Pi 4 Model B
(Computing Core)

Zynthian Bottom Casing ——

(ABS)

CONTROL & INTERFACE

Building the Zynthian Input System.

From loose components to a responsive musical instrument.

Rotary Encoder with
Push Button (x4)

‘--- Ground

GPIO Header
(Connection Point)

- «—— Zynthian

Bottom Casing (ABS)
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PATH A: DIRECT GPIO

» Simple hardware (no extra chips)
e High pin consumption
e Risk of conflict with Audio HATs

N\

y
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CIDCULT COMPEn ¢

CILCULT COrMEER

"

PATH B: MCP23017 EXPANDER

» Uses |12C Bus (2 pins)

* Expandable & Clean

e Handles Interrupts

« Recommended for Pro Builds
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{Cunnectinn Hygiene /—{ The Truth Teller J——[ Hardware Debouncingj b

Use Flux for lead-free Check Continuity (Beep 100nF caps for switches,
solder. Cold joints fail Test) before powering on. 10nF for encoders.
silently. Verify no shorts. Saves CPU cycles.

/ Q

MODERN SYNTHESIZER ENGINEERING £ NotebookLM



_ . .
A —=<=,4 ROUTE A: DIRECT GPIO WIRING E="—=—

" DANGER: 3.3V Logic Only. Direct wiring

requires careful
Never connect encoders to 5V.
. / GPIO in GPIO

header.

Direct wiring
requires careful
pin selection to
avoid system

FORBIDDEN / conflicts.

RESERVED.
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= ===3ROUTE B: MCP23017 INTEGRATION

O
__/—\? . \

Address 0x20

The MCP chip
acts as a bridge,
translating 16
inputs into a |
single 12C data 4
stream.

/‘ L+]
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be — =<z THE PIN NUMBERING ROSETTA STONEEL=—— N
Zynthian
WebConf
= speaks BCM.
Ignore physical
PHYSICAL PIN WIRINGPI BCM oin numbers /
(Board) (Legacy) (Broadcom) when configuring
software.
1 Pinms 8 i GPT082
Al
2 Ping5 9 : GPIO 3 1
4 \
3 Pin 40 ) GPIO 21 )
—
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=< == SYSTEM CONTEXT: AUDIO & CONFLICTS == —— N
Frees up all GPIO
pins for
= 2L/ ) | maximum
' BLOCKED by 12S control |
| Audio. Do not flexibility. 74
~ use for Encoders. |
A
" “ £V 4
- "’luh 4 T
> illl e GPI0 21 'f = D
4 |l| il . Frees up all
]I ' GPIO pins for
| maximum cc.ntrc:ul -
fle}tlblllty \\
p—— /
USB Audio 0/ :3/
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ENTERING THE DIGITAL WORKSHOP

Address: http://zynthian.local

Password: opensynth

Access via:
Network / Ethernet

The soldering is done. Now we tell the brain what the body looks like.
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MAPPING THE HARDWARE

Direct GPIO (BCM Number)

MCP23017 (Offset: 100 = Pin AO)

PRO TIP: Use ‘Dummies’ setting for any unused
encoder slots to prevent software errors.

Yl
AK
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ADVANCED CONTROL

Beyond the standard 4 encoders. Map external MIDI faders to Ul MIDI Grid

parameters or use Zynaptik for custom function switches.
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MCP23017 Detected.

HARDWARE LAYER
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TROUBLESHOOTING
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TROUBLESHOOTING: LOGIC LAYER

Swap PinA&PinB =~ i
— *ﬁ> in WebConf B S
(Don't resolder) . | g o

| i
% w e
\ ..HH"'\-\._HH""'\-\..\ - _

E Knob works
backwards?
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‘ Only works
when pushed?

Grounding Error. <

. , =04 \ﬂ> Check Common Pin

wiring. @
RS = / 7

e
—

_ : Debounce issue. Add o %
| Jittery/Random U G N ___ capacitors or check
L4 jumps? & o7 wire routing.
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THE BUILDER’'S GOLDEN RULES
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READY TO PLAY
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Component -> Architecture ->
Wiring -> Config -> Music.
Join the conversation at discourse.zynthian.org
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