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Thank you very much for purchasing the NanoDrive 6.1 Assembly Kit.

NanoDrive 6.1 is a VGM/XGM music player driven by an ESP32-S3 microcontroller.

It is designed to play music from the Mega Drive, Sega System 1, Sega System 2, YM2203 (FM
sound only), and systems using up to two SN76489 chips.

Both YM2612 and YM3438 chips are supported. Set the selector switch on the board according
to the chip you use.

@ mportant Notes and Disclaimer

@ YM2612 or YM3438 FM sound IC is not included in this kit. Please prepare it separately.

@ This Kit is an amateur hobby product. Please understand that | cannot provide support
like a commercial product.

@ Firmware v3.0 is already written to the microcontroller. All main boards, LCD units, and
SN76489 chips are checked for operation before shipment.

@ You are solely responsible for creating, obtaining, and using VGM and XGM files. This Kit
cannot correctly play all VGM files. Some files may work correctly in emulator
environment, but may not work correctly with this player.

@ The creator of this kit (Fujix) takes no responsibility for any trouble, damage, or other
problems resulting from the assembly or use of this kit. Please enjoy it at your own
responsibility.
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EiRERE / PCB Diagram

BIRAAvF / Power Switch

PC iRUa—LIC/
12C Volume IC

FM 58 / FM Chip [ Utwh / Reset
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w
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PSG &ilf / PSG Chips §¢]
= 7'—b / Boot
TU—RBFITIRLIR
sUtyhg e,
WHESAHE—R
[CIRUE T,
YM2612 / YM3438
A4 wF / Switch
T7ALITSOY
ETEUEBR File Browser
Display Toggle SDADT7A L&D
BEEEEYVBAFT. oA
Switches the player ne fil
display. song files.

BmZERFELIzE TS / After mounting components
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J3 MJ8435 1 3.5MMAFUAZEZIvwd EiREUTH
RV1 RS30112A900S 1 ATARRUa1—L
RV2, RV3 RK12L1230C0Q 2 1 2BUERE R S AV IA S
S2,S3 SN76489AN 2 PSGEHIR
SWi1 ESD175202 1 BRASARZA vF(H45Y)
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sSw4 MSS-42D01 1 SBRFYTUEBRAP2TRAAvF
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Included Parts List

Reference #  Part Num  Description
(&) 100uF 1 For 5V power supply. Panasonic OS-CON
C3,C4 330pF 2 For low-pass filter. Toshin, FIlm capacitor
J3 MJ8435 1 3.5mm stereo mini jack
RV1 RS30112A900S 1 Apls Alpine slide volume
RV2, RV3 RK12L1230C0Q 2 Apls Alpine 12mm insulated shaft
52,53 SN76489AN 2 PSG sound chip
SW1 ESD175202 1 Panasonic power slide switch
SW2, SW3 Hoirzontal switch 2 Tact switrches for Reset and Boot
Sw4 MSS-42D01 1 4P2T switch for sound chip select
SW10 - SW14 SKHHDTAO010 5 Alps Alpine tact swithces for operation
U2 NJM4580DD 1 JRC operational amp
uUé NJU72342 1 JRC 4-channel electronic volume
us ST7789 1 170x320 IPS LCD module
Pin socket 8P 1 Low-profile pin socket for LCD module
Pin header 8P 1 Low-profile pin header for LCD module
IC Socket 4 24-pin X 1, 16-pin X 2, 8-pin X 1
Slide volume knob 1 For slide volume
Volume knob 2 For rotary volumes
Nylon spacer 4 7mm height. For mouting LCD
Nylon screw M2 8 For mouting LCD
Switch cap 5 Caps for operation switches

Top acrylic panel

—_

LED light guide rod

Light guide for SD access LED

Bottom acrylic panel 1

Anti-slip rubber foot 4
Phillips screw M3x8 4
Phillips screw M3x6 4

Nylon washer 4

For fixing bottom side

For fixing top side

For main unit spacer, 0.8mm height

Alminum spacer 10mm 4 For upper side of PCB

Alminum spacer 3mm 4 For lower side of PCB




fHHII T / Assembly

@ BHIITHiIC / Before assembly

@ I DHFHH T EITER! @ Be careful NOT to OVERTIGHTEN THE
FAOVRIPTIVERIEE D DT SCREWS!!!
BETENENY . ERRICARE R AL HH) Overtightening nylon or aluminum screws

may damage the screw heads or put
unnecessary stress on the PCB, which can
cause solder crack.

NI TSVIREE RUERICIRY
FRBALGFLEFELICTZON VT,

BHODEWEBROEITHT  Install low height parts

RICEDEVBEZERIHITET,

(D SWT oo BEAA VT

2@ SW2, SW3 --- Utzwh, BOOTRAwF
@J3 3.5mm 2T UF T vyT
O o REEEEEEE 100uFaY 7>t
®S81-83,U2 - ICVTwhk

®SW4 - R ZA WF
@C3,C4------- T4V LY (BZILIFD)

MANO DRIVE 6.1 REV 5
6 (C) FUJIX E: T

First, solder the low-profile components in

place.
W SWT ---vvvvee Power switch
(2 SW2, SW3 - - - RESET and BOOT switches
@J3 e 3.5 mm stereo jack
°‘ f %% f % |° °‘ OF o EERERRRRRRE 100uF capacitor
N = ® S1-53,U2---IC sockets

0o0000™ ' cooeoo ® ©SW4--------- Selector switch

@C3,C4------- Film capacitors

(spread the leads)

& KR!/ Key Point!

@DAVFUYC3, CAREBZLIFTELDIFET
ZOFFWMIMTBEFGIETCTT—RICTFEFT Blcth. B2 LIFTRUGELTEEL
ZOEERIFWIMA FKP2OYF VY CESRAORETT,

Mount the capacitors @ C3 and C4 low by spreading the leads.

If mounted as-is, they will be too tall and may interfere with the case.
They can be replaced with WIMA FKP2 capacitors.

5 CQ) 5 s A 0mEE NDS [CHAT 6mm E<EoTOAE, DIP OIF BT U TABIRC s



RBEY1—)VDOERF  Install LCD module

FAAVAR—Y =XV ZFEAUVC. U TDIECREEY 21— L2 ITE T,

@ BIRTEMIPSRIZBLARN—Y —Z4HIITS
@ O-20771ID8EY YTy b EEINYI ZIEHEL. . BET S
@ BREI1-—NEENSRITEHEL.EVERAERITTS

BRZEFHRUAA YT ZAN BB RS T EZERLEUELD,
FAOVRIDNYT IFTTAIFRVKISTFRLZE W,

Install the LCD module using the nylon spacers and screws.

@ Insert the screws from the bottom side of the PCB and attach the four
spacers.

@ Connect the low-profile 8-pin socket and pin header, and place them in
position.

(3 Secure the LCD module from the top with the screws, then solder the pins.

Connect the power and turn on the unit to make sure the LCD works properly.
Be careful not to melt the nylon screws with the soldering iron.

AR—H—BUTEY REZEEBL. EVZER AR
Attach the spacers 0.5mMMiBEZEIFE T ENTTY Place LCD and solder pins

Leave 0.5 mm gap between
header and socket

FAOVRIM2 |

Nylon screw ? ﬁLE-CEBE I\J/\gcm)llé
FAOVAR—Y o
Nylon spacer El

|
FAOYRI M2 XA VBT
Nylon screw 4 e

RBERIEAR—Y—DEE
LCD, screws and spacers

«A)) FI/FSHER FAOVRIZMDO T EB LI EENTRATLOTUES K, FERFEDETATILEHTHIS/



ZAwFERI2—LDEURIF  Install buttons and volumes

ZAYFERY 21— LZEFARMIFULET,
Install the following buttons and volumes:

D SW10 - 14 - - - #{EHRI 5D / Five tact switches
s @ RVT:eeeeeens 254 RikUa—L / Slide volume
é @ RV2,3 - [@&xRUa1—L / Rotary volumes
% @ SW15, 16 ---- U J#{ER9>2D / Two sub buttons

& KK/ Key Point!

FDICBRZERBAEFIFULTUES LEENEHETT D
THRTEBRLEZ W,

Be very careful to solder them straight, as
correcting them afterward can be difficult.

E/)?IC 7.]—/\/ /7072 %EL/ E}Jﬂzﬁgnm\b\tje
TeONEZERRINSHEMIIITET,

Install the sound ICs and op-amp, and
after confirming that the unit operates
correctly, assemble the exterior parts
starting from the bottom side of the
unit.

Dyyv—EbhTANT
<EEVRBEDIRE
ZHERLET,

Be sure to place a
washer under each
10 mm aluminum
spacer.

10mm| spacer

3mm AR—t—
3mm spacer

ROLIT SRR/
Long; phillips screw.

YT 0% T CRIALA ‘% SDPTEALEDOWN
AT VTR DB 2% T OvEz tEmrIUVR
N\ pemLanzd.,

Press the control button caps
super firmly into place to prevent
them from contacting the top
panel.

D]

j,* Press , firmly!
dhkee
;SH’&A; h: i -4

7 Y FRTRY PRe-ei e e

\

1 ol

BHTESTENFT.CNT NanoDrive 6.1 T .

Insert the SD access
LED light guide rod
from the back side of
the top panel.

Congratulations! Your NanoDrive 6.1 is now completed.

«A)) F /SRR

7V D= 800 BECTYI>T. EN—ILTHEFREVILYILEAEAICTERZ Y



BEREfREER / Functions

T7A4IVY AT LDIHk / File System Overview

@ HRERF v vgm, .vgz (gzipFEfE) , xgm, KIFI\FERIRL

® J7AIBAX - TMBLUTE—3EFdHAH. /MBZEIBZ 2B DIFERFTIHFAHLFET o
vgzDRRY A XH7MBZERBZ 5D DI, 5D UshvgmICHRERL T EE L,

@ KT7AIVEL -+ $95.00077 1)L/ T#)VFTEE. THNVEBADEXEURNE CEMENRLEICIRIF T,

@ BEIERF ---cc--- SDA—RNDESAMHETT . T7A IS4 TSUDHERTT,
@ Extensions «----- .vgm, .vgz (gzip compressed), xgm, not case sensitive.
@ File size+-+------ Files up to 7 MB are loaded into memory at once. Files larger than 7 MB are

read progressively. If the decompressed size of a VGZ file exceeds 7 MB,
decompress it to VGM format beforehand.

@ Max # of items - - Approximately 5,000 files and folders in total on a SD card.
@ Playback order- - Files are played in the order they were written to the SD card.

AI0U—=22=3vbD3RR  Display Screenshot Image

BEDPDOIPAI)VERLTAISCHBDHEMCED The first PNG file found in the same folder as the
H>ePNGI7A I ERRUET AT A X&E currently playing file will be displayed.
640%X320TC9d, The maximum image size is 640 X 320 pixels

W BRIDRoU—>vavhakinAaiE ~ Displaying a Screenshot for a Specific Track

HDH2T4ILIWIC[snapl BT T4 )L ZER Create a subfolder named "snap" inside the folder
LET.[T771)b2.pngl. [BIES.pngl DESIE containing the music files, and place the PNG file

TRRSNET, in it.
THBIE T7A)L&[1.pngl. 2808 771 )L%
12.pngl . nesE % n.png) T The image is selected in the following priority:

1. A PNG file with the same name as the file
name
2. A PNG file named with the track number

For example, use "1.png" for the first track, "2.png"
for the second track, and "n.png" for the nth track.

«A)) 7>/ ESHER SRI7AIVDEEIBEZ Y R—EU TS, FIDITERESICTFILIDIFLES/




m XZ1—HEBEDERSR .~ Description of the menu options

@SFE o RSB ZHABNEBNOERLET, BBEROFESBEDODNRRINET,
[ 220} | VEREERERE SV LBERREEERMICLET .

® BER—ILR ----- HOB4MBZE—FHEIELE T, MENURY >V CHRAERIBLET,

@ L= --evnent VGM® XGMADIL—TE#TY

@ UE—h-cveeeeen HoUE—hIEZEEELE T,

@ EEF e EESICHRET DHZEIEELE T,

® Jx—R7UL - TI—RPONIONDBBEERELF T, BL—TRICTT—R7ONERIBLET,
@® FM/PCM - ++-+--- YMFvFTHETHDD%Z FMBREDH. PCMERDH. MH CEECETEFT,
® YM2612/\Y «+-- YMFV DG/ NV ZERECEF T,

O SNEEFE------ PSGHOBEZROSLET,

@ g -eeee RASHAIDBEEZIEELE T, RIBEICIHDUTHEELTIZE W,

® XFZJ0—) -+ FUAV—BEEOXFRIO0—)VEMEEELE T,

@ F—FVE .- EYa7IVFRREEC. F—IR—REDF—F VRREBZERLET,

@ +—EWHT ----- THIT ET7AILDFRF—DRIEIEZ ANBRE T,

® FHEE—K ------- [2U7)V] 7ZERT2E MAMIdIMEMOICK 2 USBY U7 LHIHIE—RERIF T,
@ Language +------ Select Japanese or English. Track info is also shown in the selected language.
@ Shuffle --------- Enables random playback.

@ Play Hold ------- Pauses playback before the track starts. Press MENU to start playback.
@ Song Loop -+-+-+ Sets the number of loops in VGM/XGM playback.

@ Repeat---------- Sets the repeat range.

@ Resume «-cecveee Selects the track to play at startup.

@ Fadeout -+------ Sets the fade-out time in seconds. Fade-out starts after the track loop ends.
@ FM/PCM -+ -evvee Selects FM, PCM, or both for playback.

® YM2612Pan----
@® SN Volume ---
@ Output Gain ----
@ Text Scroll ----
@ Key-On Color ---

Reverses the left/right panning of the YM chip.
Reduces the PSG (by -2dB, -4dB and -6dB).

Sets the final output gain. Adjust as needed.

Sets the number of text scrolls on the player screen.
Selects the key-on color on the visualizer keyboard.

@ Key Assign =«-+-+ Swaps the previous/next keys for folder and file selection.
® Mode --+-+--v--- Select "Serial" for USB serial control with MAmidiMEmMo.

277 )VE—K / Serial Mode

A BTV EAFIEOMAMIdIMEMOIC K BEIEZTOE— R TT  MAMIdIMEMORRE cEBEE. MIDIAT. B
FREZETITEN TEF T PCMEBFEREDI A VT DE VT /A AN L<LHFTDTTERLZE L,

This mode allows control using MAMIdIMEmMo by Itoken. You can use MAmIdiMEmMoO for tone
settings, MIDI input, playback, and other functions. Please note that PCM playback may contain
significant noise due to data transfer timing.

((A)) FJFSRER JUZIVTERLT 1 ~6 F—CTFMDrSYITYRT, 0 F—CTUtyb, WASD TISIXTERZ/



NS )b a—F 427 / Troubleshooting

EhH%EL . No sound.

[FARMIITICEYDEE. Ya—hDFHEZVFNEETHERZE 0,

PSG [FIS2DIC YM LEIFIESBRWVEEIF. YM FyvFEILICEENSHIET, £AEEE5DUHhEINHRNES
(& IC VT whe YM DRBDERMABNDNBULNEE A,

Flo. PEEE(CLDZCICHAEICHDO>TVET, YM2612 DXY—F2T 1D YM3438. T2(THYD
IC 2 YM2612 DXFZEI—F 2T UILbDIRE, HLBNI—UNHIET, TNSEFEELIEWVEIFTRE
BZRERT SR N BHET,

Please check the soldering, continuity of the IC pins, and make sure there are no short circuits.

If the PSG produces sound but the YM chip does not, there may be a problem around the YM chip.

If sound comes from only the left or right channel, check the contact between the YM chip pins and
the IC socket.

Also, please be aware that many counterfeit ICs are being sold by Chinese suppliers. There are
various types, such as YM3438 chips remarked as YM2612, or completely different/fake ICs marked
as YM2612. These counterfeit chips may not only fail to work, but may also damage the circuit.

HEHNFFRTEINEL  No display.

RBEI1—IVEFETERRBMEEIEDEH T, FARRIT. EVEVTYRDEB. ¥a—hUTRVLNREZEE
EiEsRLT<IZE L,

All LCD modules have been tested and confirmed to display correctly.
Please check the soldering again, and make sure there is proper continuity between the pins and
socket and that there are no short circuits.

SN76489 OEhH' FM ICLEATAULIVELY . SN76489 volume seems lower than FM.

FM & PSG DEEERIF. F'—LAPP VNS, IZaU—9EE. XHRS 1 &2 TEBRUFT,
SEE(LELIBE O I ILIDEFHICKIEENEDOTLEVE T,

B LD J4 & J5 (2 470kQ<BVDIENZENT 5L, PSGCEE%Z 1dBEE LIF2
TENTERT . WBVBIRIEHFBETHRUICAVDNS Y RZRT DHINDBULNEE A,

The balance between FM and PSG is not always consistent between games,
soundtracks, and emulator environments.

Differences in filter bandwidth may also make the volume balance sound different.

If necessary, adding approximately 470 kQ resistors to J4 and J5 on the PCB can increase the
PSG volume by about 1 dB. If the balance still bothers you, you can try different resistor values to
adjust the PSG volume to your preference.

«A)) >/ FSER FPUITTSN76489 #EN I 3L 10 Echind 2 B EThbnTWWSZ/




NanoDrive 6.1 & NanoDrive 6

CREDITS AND LICENSES
@ Open Font Render by takkaO: FTL license
https://github.com/takkaO/OpenFontRender

@ LovyganGFX by lovyan: FreeBSD license
https://github.com/lovyan03/LovyanGFX

@ PNGdec by Larry Bank: Apache 2.0 license
https://github.com/bitbank2/PNGdec

@ BIZ UDPGothic, SIL Open Font License 1.1
https://fonts.google.com/specimen/BIZ+UDPGothic/license

EiEE - -BiRE R DI 7— LI 7 7Yy F—MIGitHubZE THERK IEE W\,
Please check GitHub for the schematic, PCB layout, and the latest firmware updates.

() github.com/Fujix1/NanoDrive6
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