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CREDIT& DISCLAIMER

Many of the pieces of info and mods gathered here have been collected from pages o
classicTB303 alterations dedicated X®boXers, and contributors to the TB modifications
thread on gearslutzNordcore @ GS did an excellent job transferring the TB schematics to
TD part numbers fomanysections of the TE3 and proved to be unerring when it comes to
303 circuits.GS user Hfolie was the first to report and implement a modification of the
square wave in the VCO and also well documented some tests on the VCA envébaye.

the liberty to add to the classics a couple of my own findings, such as portamento, a filter
mod and &cent to pitch, and thers chimed in as well, not least Robin Whittienself(who

also declaral interest n offeringDevilfish board$or the TDin the future).

The only mod in here | left untestedis the classic Accent trigger input (high=on), yet | found

an easy workable alternative. For some mods you mighwant to use different values

0S50l dzasS GlFradsa RAFTFSN® ¢KSNBQa yz2i 2yS FAES
spending some time on planninghat to use how after experimenting.

Fnally, and most importantly, soldeesponsilty and at your own discretioiMany mods

KSNBE | NB NBfFGA@Ste Sraeée G2 | 002YLX AaK:E &S
professional service techniciasapable of salvaging your unithe info here is open source,

so please be kindbtothers and our environment.

Pagesof interest:

http://dl.lojinx.com/analoghell/RolandTB30ServiceNotes.pdf

http://www.timstinchcombe.co.uk/index.php?pge=diode2

http://www.firstpr.com.au/rwi/dfish/

https://www.ladyada.net/wiki/x0x/x0xd0Ox

https://www.subatomicglue.com/x0xl0g/mod%20quide/mod%20quide.html

http://23.235.199.139/~re303c5/forum/

https://www.qitarrebass.de/workshops/bosds-1-keeleymod/

Picturesof the TD3: https://imqur.com/a/MMN:iflr

Demos of modificationshttps://soundcloud.com/uibkmedan/sets/teB-modifications

Td3 mod thread on gearslutz (with transferred schematics and frequent updates):
https://www.gearslutz.com/board/modulamaniaall-thingseurorackand-modular
synthseffects/1289500behringertd3-diy-mods-1.html



http://dl.lojinx.com/analoghell/RolandTB303-ServiceNotes.pdf
http://www.timstinchcombe.co.uk/index.php?pge=diode2
http://www.firstpr.com.au/rwi/dfish/
https://www.ladyada.net/wiki/x0x/x0xd0x
https://www.subatomicglue.com/x0xl0g/mod%20guide/mod%20guide.html
http://23.235.199.139/~re303c5/forum/
https://www.gitarrebass.de/workshops/boss-ds-1-keeley-mod/
https://imgur.com/a/MMNifIr
https://soundcloud.com/uibkmedan/sets/td-3-modifications
https://www.gearslutz.com/board/modular-mania-all-things-eurorack-and-modular-synths-effects/1289500-behringer-td3-diy-mods-1.html
https://www.gearslutz.com/board/modular-mania-all-things-eurorack-and-modular-synths-effects/1289500-behringer-td3-diy-mods-1.html

TECHNICAL INFORMATION

Part of the power supply in th&D is, like in the original, provided bpamps (IC9). The
microprocessor handling the sequencer, midi, and pitch and gate, is an ARM 32P, type
GD32F350C8T®itch CV, including slide, is generated by software in th& DY a timer

output (10kHz PWM), wht IC10 as filter and amp, not the CPU DAC (this was in via
Nordcore). Slide itself is scaled with tempo. A change of this behiavaomatter offirmware

changes The rest of the VCO is realized according to Tb303 schematics. The VCF is a SMD
recreation,yet with very minordeviations (a couple of capacitor values). The VdiReithe

Open Music Labs clone of the Roland BA@#/elopes and accent are faithful to the Th303
schematics. The added distortionnstly equivalent to the Boss BB

TEST PAITS ON BCK OF PCB

TPO1 GND

TP02 Mainout(post: Mmn = LINB & aRsBENavice/ndtasy 2 NJ|
TP0O3 Power after diode 5

TP0O4 CV Output

TPO5 Gate Output

TP06 Selected Wave Output

TPO7 BA662clone control input pin
TP08 ENVOutput

TPO9 Filter Output

TP10 VA Output

TP11 +9V Distortion (post D26)

TP12 +4,5V (Distortion, Headphones)
TP13 filter ladder first cap

TP14 VCOSAW output

TP15 15V (= top of R172 on front)
TP16 3,3V (CPU supply)

Further signals at X12 (white connector next to the output socket, as pegh by Nordcore)

PIN1 Filter output

PIN2 VCO output (post waveform select)
PIN3 Main envelope output

PIN4 +5.333V

PIN5 Ground



PLACES FOR SWITCHEEKETS AND POTENMHDERS

Red line indicates position of PCB. Areas markedfiilaemponents.

Badkside: There space for subiniature switches on the back just over the DC input socket,
USB and midi sockets. Over the decay potentiometer there are te@ps, SO unless you
relocate them, there is no space here. There is space over the pots of thetidisteection.
Finally there is enough space on the lower part of the backside under the PCB.

Top: You have enough space for an insulated solder lug potentiometer or horizontal print
potentiometer in places where there are no capacitors underneath thassis (see
backside). There is plenty of space in the area of the Behringer logo underneath the led.

" CAPS & SPACER
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WRITE
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AY
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The PCB allows for installing a second row of sockets over the existing one (you need to
scrape off a bit of the plastic spacer over the filter inputks if you want to have a socket
there too, but the rest is ea3. Installing 3.5 mini jacksgyda) vertically is okay if you bend

the solder lugsCommon sub miniature switchedso fit if you bend their legs



When installing jack sockets as shownadvel you need to bend their lugaind do so slowly
and steadily Also, you want to protect your PCB below against shortagesky tape!

Front: Like on the RDS, there agiite some

space betweerthe PCB and the front of the
chassis, which means largeomponents can
be placed here most easily.

Sides Components may be best placed underneath the F®G.could implementrimmers
(glued to the underside of the PCB) for resonané&®CT calibratioand square wave pulse
width that can be accessed with small screwdriver from little holes on the side of the
chassis. ThiswapuR 2 y Qi Yy SSR (i $ouwanifoynaké &dftistrdeitd A T
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NOTES ON DRILLING

Before you drill always triple check your location! Will the component fit or are spacers,
capadtors or other things in the way?

Make a little dent in the center of your hole to leedrills can slip easily and scratch your
plastic surface while doing so. A little dent helps them staying in place.

Go from small to big: for plastic | personally liketal 2, wood 3 and 4, then metal/concrete
5 and finally metal 6 for jack sockets or metal 7.5 for big potentiometers. Use a reamer to
aY220K GKS SR3ISad LT &2dz R2y Qi KI @S 2yS> | N

Drilling makes dirt and hole> 42 KI @S &a2YSUGKAYy 3 dzy RSNY S| GK
like holes in your kitchen table. Equally, drilling takes patience, amdray aninsight into

being tranquil (and possibly on ketamine) cangaéneddo & ¢ G OKAy 3 ! 6 Sf CSNN
Driller Killer which*must* be watched with(i K S R A andodngmiddiagy (DVD version).

NOTES ON SMD SOLDERI

Components are small and can burn if heated for too long. Best watch some tutorials. For
adding caps or resistors to existing ones, | finchgiest to solder female Dupont wires to the
terminals of the existing componenta small solder blolgoesonto the wire first(clip the
wire/solder if the blob is too bigandis thenthen fastened to the componentThe liquid
solder will easily suck oatthe existing solder area of your component. For shielding bare
wire around those areas, some heat shrink tube might be helpful and if you lead the wire
over a longer distance before you bend it to the back of the R@&] holes for spacers and
componens that might squeeze the wire if you reassemble your unit. Capacitor/resistor legs
easily fit into thefemale Dupont connectos. This way you can also change the values of
added components more easily. Unsoldering SMD parts, on the other hand, workbest f
me if | heat the terminals alternatingly and when warm enough lifting them up from one side
first with my soldering iron. Maybe not suppro but saves me a heat gun.



SOUND MODIFICATIONS

VCO
Original: TB303 Blue:TD3 vCO
Last Edit: 2019-12-19 20:37 I
ca8 Pitch CV D18 -[Eﬂl OV IACK
" R15
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Transferred shematic courtesy of Nordcore

Envelope to pith (from xoxbox wiki)If you want to follow the original mod, then wire as
follows: TP8 to a diode, the cathode of which goes th08k resistor, which goes to a
100k potntiometer, which goes td’IN5 of IC11. This can only be accessed from the
front of the PCB (component side) but the advantage of your ENV to pitch CV also being
sent out to the pitch CV output socket. Alternatively, go for the V/Oct point, which
means, wire TP8 tdiodeto 1M resistor to 200k potentiometer tthe bottom terminal
of R64 (@junction R100/R118), which has the advantage of actess the back of the
PCB(see picture on the right below), but has no effect on the pitch CV output.

Accent to pitch As far as | know, accent on the 303 was meant to simulate a lzssss), if
your reference point is a fretted bass, it makes sense that pitch does not change under
I O0Sy e , S RSaLAGS AGa SyaArAySSNRQ AydaSy
O2y OSLJidzr tf& FNFYYSR & | &ol NJ Ahg@iddlebiy A YI f X
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of the accent potentiometer to a diode, a 2M potentiometer and a little voltage divider
circuit (1M resistor and 100k resistor, with the 100k going to ground and the junction of
both resistors to the V/Oct point). Alternatively, feed yournsito Pin5 of IC10 rather

than the V/Oct point as this sends your CV also to the pitch CV output socket. If you use a
lower value potentiometer, also reduce the value of your 100k dividing resistor.

Portamenta Wire a 0.1ufluf capacitor and switch betwen PIN5 (nosanverting input) of
IC10 (LM35&®p amp and groundThis, of course, is not the most refined portamento,
yet, | personally find 220nf with a momentary ON cool enough for performance effects.
Installing this at PIN5 of IC 10 rather than the &/@oint (see below) has the advantage
of your mods also being sent out at the CV output 3.5mm jack. This mod is really easy
and thankful in terms of instant gratification effects.

Change plse width ofsquare wave some TD users reported on the squareveaf the TB
o y2i az2dzyRAy3a | a aK2ff2¢6é a GKS ¢.ono
(22K)with a 25k resistor. Credit to GS ugghFolie for finding this.Best usea 10kresistor
and15ktrimmer in seriessoyou can finetune to taste You can access both terminals of
R189 also fromhe back of the PCBso having removed the resistor, you can use the
points indicated below for wiringBTW, many points can be accessed from the back of
the PCB, especially audio and CV inputs and outputs.

0 -
N
Terminals |
| of R189 |
)

L

Oscillator Soft Syntironization (experimental) This ismore experimental than classibut
gives some sonic vation. You can sofsyncthe internal VCO easilio an external
square wave by ising an input jack socket to a 2k resistor, whigoes toa 10k resistor
that goes to groungthe junction of both resistors goes to a diode, which goes to the
upper terminal of T40 (or the point on thBPCback shown in the pictureabove. You
need the 10k pultlown resistor before the diode becauseetlunconnected wire alone
causes slightly weird behavior as the sync in point is sensitiveonjunction with the
Accent to pitch mod, yoaan have some prettjunky sweeps.

A lj



Suboscillator SH1G8tyle: This mod is based on the Roland SH101 Sub OSC amduieeds
aCD4013 dual Fhpop IC Take the internal VCOs SAW outgtrom the SAW PIN of the
WAVE select switchgnd feed it into the following circuit https://electricdruid.net/
wpcontent/uploads/2017/06/SH101SubOsc.jggIN14and R3 in that schematic need
supply voltagefor which you can use TP{+9V), and PIN7, 8, and 1(heedgrounding.
Youalso need to adjust the valuesf resistors: | got the best balance ttviR1=350k,
R3-150k, R4=56K he output signails wired to a switch, which goes to the filter external
input (top of C27)Or combine it with the external input level moBor my tastethe -1
octave squares enough, so | leavene halfa CD4013unused (vith PINS 3, 4,,5and 6
alsogrounded) Yet, of course, going full SH101 Sub has also its merits!

Second wave input (easy versianfrirstly, note that the VCO signal is not buffered, i.e.
always have some resistance in between and never fully ground®t. @ 2 dz R2 y Qi
replace SWITCH 1 by lhalance potentiometerfroute SAW(TP14 or the SAW PIN of
SWITCH 1) to an GDFF switch, which goes to the filter input. This way, when SWITCH 1
is on PULSE, you calsoactivate SAWAs for the filter input, youhave several options.
Wire your secondwave to thenormal PIN(or the top of R29pf the FILTER INocket
This way,the additional wave signal idisconnectedwhen a jack is pluggenhto the
HLTER INocket If you want volume control for your additionalave(as well as external
input), replace R27 with a 2&Qpotentiometer A more destructive mod would be to
replace SWITCH 1 with a balance potentiometer (120 with SAW and PULSE on the
outer lugs and output on the wiper lug, which then goes to t6jRa3).

=]
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TIP FILT IN )
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https://electricdruid.net/%20wpcontent/uploads/2017/06/SH101SubOsc.jpg
https://electricdruid.net/%20wpcontent/uploads/2017/06/SH101SubOsc.jpg
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Transferredschematics courtesy of Nordcore

FILT OD

\

ENV mod
RESO

Changeexternal FILTER IRUTIevel (revised) lift the top of R27 (100kand insert a 100k
200kresistorbetween the solder pad, ground and the top of R27 (your potewigoes
there). This also works nicely with the SUB OSC mod (if you wire the latter on the top pad
of R29 (unpopulated), then you haae Avalonstyle SUB/EX3ituation in that a plugged
external input cable breaks the sub OSC signal to the filter, whigss/ou switches.

Prefilter overdrive (devilfishish) in the TD3 a 20k and an additional 200k resistor are used
(R23 and R24) rather than one single R28sistor (OG R62). This choimakes it very
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