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1. Meet PicoPango

PicoPango is a small General MIDI synthesizer on a classic WaveBlaster-pinout daughterboard. Plug it onto the
WaveBlaster header of a sound card and your DOS games get proper wavetable music. Or leave the PC out of it

altogether: connect it to any computer over USB and it is a General MIDI sound module, with its own stereo
output on the board.

Inside is a Raspberry Pi RP2350 playing up to 48 notes at once, with two sound engines: the rich GU-Wave
wavetable, and the FM sound of a 1990s Windows PC.

The vital statistics:

MCU Raspberry Pi RP2350A @ 240 MHz

Sound engines GU-Wave (sample wavetable), FM-Classic (Windows 9x FM)

Polyphony 48 voices, on both engines

Effects Reverb and chorus (GU-Wave)

Audio Stereo DAC, 44.1 kHz, 16 bit; to the sound card through the WaveBlaster connector, and to the
3.5 mm jack at the same time

MIDI in WaveBlaster connector; USB MIDI (class compliant, no driver needed)

Connectors USB-C, 2×13 WaveBlaster connector, 3.5 mm stereo jack

Power 5 V from the WaveBlaster connector or from USB

Board size 34 × 34 mm

Firmware v0.8.9

PicoPango is available from the Serdaco shop at https://serdashop.com/products/picopango. The latest version of
this manual, the settings MIDI files and the PANGOSET program for DOS (chapter 6) can be downloaded from

https://serdaco.com/downloads/PICOPANGO/.

The sound banks come from S. Christian Collins (GeneralUser GS) and The Fat Man; their credits and all licences

are in chapter 9.
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2. The board

USB-C Power, MIDI from your computer, and firmware updates. Any USB port will do.

BOOT button Only for firmware updates (chapter 7). Leave it alone while PicoPango is playing.

WaveBlaster connector The 2×13 socket that plugs onto a sound card's WaveBlaster header. It brings in
power and MIDI from the card and sends PicoPango's audio back to the card's mixer.
When the PC resets, so does PicoPango.

3.5 mm stereo out The 3.5 mm jack: a line-level stereo output for powered speakers, a mixer or an
amplifier. It is always live, in the PC or out of it.

A small LED on the board lights whenever PicoPango has power.
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3. Getting started

On a sound card

1. Switch the PC off and unplug it.

2. Find the WaveBlaster header on the sound card: 26 pins in two rows, usually marked as the wavetable

connector in the card's manual.

3. Fit PicoPango with its components facing the sound card and the pangolin facing up, lying over the card
like any WaveBlaster daughterboard. Every pin must go into the socket, with none left over at either end.
Press it down evenly.

4. Close the PC and switch it on. PicoPango starts in a couple of seconds.

5. In the game's or program's setup, choose General MIDI as the music device — it may also be called
Roland MPU-401 or Sound Canvas — on the sound card's MIDI port, usually 330 .

PicoPango's sound joins the card's own output through its mixer. If the music is too quiet, look for a Wavetable,
MIDI or Line level in the card's mixer program. The 3.5 mm jack on PicoPango plays at the same time, if you
would rather listen there.

Always fit or remove PicoPango with the PC switched off.

On USB

Plug a USB-C cable into your computer. PicoPango appears as a MIDI device named PicoPango GM Synth; no

driver is needed on Windows, macOS or Linux. Choose it as the MIDI output in your player or sequencer, and
connect the 3.5 mm jack to your speakers.

Both inputs work at once: MIDI from the sound card and MIDI from USB play through the same engine. USB
and the sound card can also both power the board at the same time without harm.

Whichever way it is connected, PicoPango plays on all 16 MIDI channels, with drums on channel 10 as usual, and
comes back with the engine and volume you last chose.

4. The sound engines

Two engines, two eras. PicoPango starts on GU-Wave; chapter 6 shows how to switch, and PicoPango remembers
the choice.

GU-Wave

A sample wavetable engine voiced with the GeneralUser GS bank, 261 instruments and 13 drum kits, with reverb
and chorus effects and the full 48 voices. If you want your MIDI files to sound the way they were meant to, this is
the complete General MIDI experience.
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FM-Classic

The sound of a Windows 9x PC. Two-operator FM with The Fat Man's classic GM patches, and it behaves like the
old Windows FM driver too: the same volume curve, the same tuning, even the same slightly coarse pitch bends.

No effects, plain left/centre/right panning. Dry and bright, just as you remember it.

5. MIDI implementation

16 channels, percussion on channel 10 (and via bank select MSB 127/120 on any channel).

Controllers: modulation (1), volume (7), pan (10), expression (11), sustain (64), reverb send (91), chorus
send (93), all sound off (120), reset controllers (121), all notes off (123). The effect sends apply to GU-Wave.

Pitch bend, default ±2 semitones; range adjustable via RPN 0 on both engines.

Switching engines in the middle of a song keeps what the music set up on each channel: instrument,
volume, pan, expression, modulation, effect sends, pitch bend and its range.

Bank select with GS variation semantics (CC0) and XG-style fallbacks; unknown variations fall back to the

capital patch.

GM, GS and XG reset SysEx are honoured.

PicoPango's two settings can be changed with a SysEx message of its own — chapter 6.

6. Changing settings over MIDI

PicoPango has no front panel: its two settings, the engine and the volume, are set from the other end of the MIDI

cable. That works just as well from a DOS batch file as from a sequencer — switch to FM‑Classic before a game
starts and put GU‑Wave back when it finishes, without opening the case.

The messages are SysEx, seven bytes each:

F0 7D 50 52 <setting> <value> F7

7D  is the MIDI identifier set aside for private messages, and 50 52  is PicoPango's signature. PicoPango ignores

anything that does not carry it, so it will not change its settings because some other device on the bus talks in
private messages too.

Setting What it changes Values

01 Engine 0 GU-Wave, 1 FM-Classic

02 Volume 0 to 127 (100 when new)
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The values are sent as hexadecimal bytes, like the rest of the message. Ready to copy:

Message Does

F0 7D 50 52 01 00 F7 GU-Wave

F0 7D 50 52 01 01 F7 FM-Classic

F0 7D 50 52 02 64 F7 Volume 100

F0 7D 50 52 02 7F F7 Volume 127 (full)

A value outside its range is ignored rather than clamped, and so is a setting number PicoPango does not know.

Changes are written to memory a few seconds after the synth next falls quiet, and they survive a power cut.

Ready-made files

The same messages also come as small MIDI files, one setting per file and nothing else in it, so anything that can
play a .MID  can change a setting — a DOS MIDI player, a sequencer, a media player. They are in the PicoPango

settings download at https://serdaco.com/downloads/PICOPANGO/, together with PANGOSET.

Files What they set

ENG0, ENG1 GU-Wave, FM-Classic

VOL000 – VOL127 Volume 0, 32, 64, 100 and 127

The names are the old eight-character DOS kind on purpose, so they survive a trip through DOS unchanged.

PANGOSET for DOS

On a PC with PicoPango on its sound card, the small DOS program PANGOSET from the same download does it

in one command. It sends the settings through the sound card's MIDI port (MPU-401), the same way a game's
music reaches PicoPango, so no MIDI player is needed.

Command Does

PANGOSET GU Sound engine GU-Wave

PANGOSET FM Sound engine FM-Classic

PANGOSET VOL 100 Volume, 0 to 127

PANGOSET FM VOL 90 Several settings at once

PANGOSET /P:300 GU Another MPU-401 port (hex)

PANGOSET takes the port from the P  value of the BLASTER  variable when there is one, and uses 330

otherwise; PANGOSET /?  shows the help.

If PANGOSET reports that no MPU-401 answered, check the MIDI port in the sound card's setup program and
give it with /P . PANGOSET runs on any PC from an 8086 up.
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7. Updating the firmware

1. Take PicoPango out of the PC (switch the PC off first), or unplug its USB cable if it is running on USB.

2. Hold down the BOOT button and plug the USB-C cable into your computer. Let go of the button.

3. A drive named RP2350 appears, as if you had plugged in a memory stick.

4. Copy the new firmware file (its name ends in .uf2 ) onto that drive.

5. The drive disappears by itself when the copy is done, and PicoPango restarts on the new firmware.

8. If something is not right

What happens What to try

No sound from the
3.5 mm jack

It is a line output: it needs powered speakers or an amplifier. Check that the volume has
not been set low (chapter 6).

A game plays no music
on the sound card

Choose General MIDI / MPU-401 on port 330  in the game's setup, and check that the
card's MIDI port is enabled in its own setup program. Raise the card's wavetable or
MIDI level.

PicoPango does not
appear over USB

Try another cable: some USB-C cables carry power only. If the RP2350 drive appears
instead, the BOOT button was held — unplug and plug in again without it.

9. Credits and licences

PicoPango's firmware is Serdaco's own work, apart from the parts below. Their authors' notices are reproduced
here as their licences ask.

GeneralUser GS

The GU-Wave sample bank is derived from GeneralUser GS 2.0 by S. Christian Collins, and used under the

GeneralUser GS License v2.0, which permits its use in commercial products. The full licence text is included with
the original SoundFont and on the author's website, www.schristiancollins.com . Thank you, Christian — this

bank is the product of many years of work.

The Fat Man OPL tone library

The FM-Classic patch bank is The Fat Man's 2-operator General MIDI tone set, the one the Windows 9x FM
driver shipped with.
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Tone libraries for OPL2 and OPL3 chips produced by The Fat Man.

Developed by K. Weston Phelan and George Alistair Sanger

Copyright (c) 1993-2025 The Fat Man (TM)

MIT License

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN
NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Raspberry Pi Pico SDK

The runtime, the hardware drivers and the boot code.

Copyright 2020 (c) 2020 Raspberry Pi (Trading) Ltd.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

TinyUSB

The USB stack behind USB-MIDI.
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The MIT License (MIT)

Copyright (c) 2018, hathach (tinyusb.org)

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN
NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Trademarks
WaveBlaster is a trademark of Creative Technology Ltd. Raspberry Pi is a trademark of Raspberry Pi Ltd. Roland, MPU-401 and
Sound Canvas are trademarks of Roland Corporation. Windows is a trademark of Microsoft Corporation, macOS of Apple Inc., and
Linux of Linus Torvalds. The Fat Man is a trademark of The Fat Man. Other names are the trademarks of their owners and are
used here only to describe compatibility.

Copyright

© 2026 Serdaco BV. All rights reserved.

The PicoPango hardware design, its firmware (apart from the third-party parts credited above, which remain their authors' under
the licences reproduced here), the pangolin artwork and this manual are the property of Serdaco BV. No part of this manual may
be reproduced or published without Serdaco BV's written permission. This manual describes firmware v0.8.9.
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