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APPLICATION NOTE: BUILDING GUITAR VOCODER
PEDAL USING DT-VO4 MODULE AND BGPM-2 PCB

Revision-0 (08-30-2023): initial release.

I. Introduction
DT-VO4 is a vocoder effect module
designed for guitar effect pedal application, based
on digital simulation of analog channel vocoder.
Here are the main features of this vocoder:
* True bypass.
* 1 Vrms (2.8Vpp) input range
* 18-channel filters on both analyzer and
synthesizer
» Triple operation modes: talkbox, classic,
and unison
* Gender control for classic mode
* Resonance frequency control for talkbox
mode
* Unison width control for unison mode
* Knob’s center-position calibration
* Configurable microphone gain range and
noise gate level for wide variety of
dynamic microphone pickups
The physical size and the electrical interface
specification of DT-VO4 module follows the
BLACKSTOMP-CORE (BSCORE) module open
standard
(https://www.deeptronic.com/blackstomp/i-
blackstomp-hardware/), so it is possible to build a
vocoder pedal using the module with the BGPM-
2 PCB (BSCORE generic production model-2),
which is one of the generic PCB versions
designed for BSCORE module. As the BGPM-2
PCB is licensed for everyone to use in any type of

products (including commercial one), it could be
the cheapest option to build the DT-VO4 vocoder
because we don’t need to design a specific PCB
for this.

II. Schematic Diagram of DT-VO4 Vocoder
and BGPM-2 Circuits

Figure 1 shows the schematic diagram of
typical DT-VO4 vocoder circuit. Compared to the
BGPM-2 circuit shown in the Figure 2, the
vocoder circuit has less components since it uses
only the left channel and doesn’t need the 1P8T
rotary selector switch.

ITII. BGPM-2 PCB and The Bill of Materials
(BOM)

The BGPM-2 PCB is shown in Figure 3,
and the BOM in the Table 1. The PCB’s gerber
file is available to download at https://github.com/
hamuro80/blackstomp/blob/master/hardware/Ger
ber PCB_BGPM 2 V2.zip

It is clear that in order to use BGPM-2
PCB for building DT-VO4 vocoder, we just need
to populate the vocoder circuit’s components only,
and leave the unused component pads in the PCB
blank. Also note that the P4 potentiometer has no
mounting pads on the board so we have to wire it
off-board to the available SW2 switch pads. Refer
to Figure 6 for the off-board components wiring.



https://github.com/hamuro80/blackstomp/blob/master/hardware/Gerber_PCB_BGPM_2_V2.zip
https://github.com/hamuro80/blackstomp/blob/master/hardware/Gerber_PCB_BGPM_2_V2.zip
https://github.com/hamuro80/blackstomp/blob/master/hardware/Gerber_PCB_BGPM_2_V2.zip
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V. Drill Template

BGPM-2 is designed for 125B enclosure
size, and the printable drill template is shown in
the Figure 4. Make sure the printed template’s
actual size fits into the actual pedal enclosure.
Note that he hole for the microphone input socket
has 2 optional diameter size (22/24 mm), and
doesn’t include the mounting screw hole marks.
Make sure you have the actual socket before
drilling to choose the right diameter to drill.

VI. Enclosure Label

A printable label for 125B enclosure is
shown in the Figure 5. It can be printed as a
sticker or directly printed to the enclosure using
UV printer.
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Figure 1. Typical DT-VO4 Vocoder Circuit



Zig:i DEEPTRONIC MODULE
Audio signal processing solution

HOR-MALE-1x2
F5i-HOR

H

IN-HOR
R-hiALE- 152

- zO
[=1%]

(]

D2 M
Dl
DEND i
7 i ¥ oo
1 %Rm D-hASIN-ALT 330R
1k LED 3htd pwR2[o——Wh—e
F51-HOR -
= b = BSCOREHOR
DGHD i _
LED 3hd HDR-MALERIGHTANBLEZHIS  pomys—, L
ARmER DGND peavs [ peme=a pawp L (Tibwr
rROG] —] 2 4 — PROG-2 L s
2 5 6 i :I: e AUMLED-HDR
LECECE ] 1B [CI2C-5DA DBND Ris HDR-MALE- 152
-1 D2
11 1z A 2
pi[ —— DIB: 13 14— D2 -
OUTLHOR 4103 13 lep— ,,D4 L
HORMALE I oo oy FIE QY] — B4 - il
qqur P3 43 45 470F  DOND
21 22
> L OUTL 2L STy AT %
4 470FC8 s 25 e 0. s !
L = 27 28 | i
E AGHND 122 30 LGHD '%’
ACH L .;I Rz LGND | OUTR-HDR
10R 10R HOR-MALE 152
Bk TEE | anur E y cio c e
100K u Y 100nF 47nF in MICIN-HOR 100K
) L] HOR-hALE 132
oK ca
LOND R TcﬁnF 47uF
HOR-MALE-1xZ  ACHD Ci7 ;H_r
INLHDR
100nF AGHDY
2 h < |
- M-y uaz =
i Fidee A arurF TLO72 T
R o Lol 47uF
Thi i
+
L
AGND Rt Rad
= -
VEEF LGHD

DiZ3V3 L
> s
D«{j Dnlj Dﬂ e =51
Pl P P F3 1ic
= DCavs | p
Flynk Bz 10K R23 10K
Ri4 o
= P4 10K Rl
sPOT
DEHD R21 S
swi_SPDT | 10 SPOT
R Sy Rix
L{:| o L-e 1K
| A _—
|'—ef' Rzi % l’d
10K l i
DiZava
| 1ok Raz WA

DGHD

Figure 2. Schematic Diagram of BGPM-2 (BSCORE Generic Prodcution Model-2) Circuit
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Figure 3. BGPM-2 PCB (Upper: Top Side, Lower: Bottom Side)
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ID

Name

ON-BOARD PARTS

© O ~NOOTHA~ WNPE

1x2P MALE HEADER/2.54

2x15P MALE HEADER/RIGHT-ANGLE/2.54

10uF/16V
10uF/16V
4.7uF/16V

47nF

47uF/16V

1nF

100nF

1N4002

LED 3MM
10K/LINEAR POT
10R/0.25W
100K/0.25W
1K/0.25W
1M/0.25W
10K/0.25W
330R/0.25W
SPDT/ON-OFF-ON
LM1117T-3.3V
TLO72

OFF-BOARD PARTS

22
23
24
25
26
27

DT-VO4 MODULE

3PDT TOGGLE FOOT.SW
XLR/XLR-TRS-COMBO SOCKET
DC SOCKET

6.35MM TS SOCKET
10K/LINEAR POT

Designator

DCIN-,FS1-,INL-,MICIN-,OUTL-HDR

BSCORE-HDR
C1

C2
C5,C6,C7,C8
C9

Cl11,C17
C12,C13,C14
C15,C18

D1
D-MAIN-ALT
P1,P2,P3

R1

R7

R10
R11,R27,R29

R20,R21,R24,R25,R26,R28

R30
SW1,SW3
Ul

U3

(PLUGGED TO BSCORE-HDR)
(WIRED TO FS1,INL, OUTL)
(WIRED TO MICIN.HDR)
(WIRED TO DCIN.HDR)
(WIRED TO INL,OUTL, 3PDT)
(WIRED TO SW2 PADS)

Table 1. Bill of Materials

Quantity

PR NRPOWRRPRRPRWRPRPEPNWNRANRRROJ

P NP R R R
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Figure 4. Vocoder-VO4 Drill Template for 125B-Enclosure
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Figure 5. Printable 125B-Enclosure Label
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MICIN

Figure 6. Off-Board Components Wiring
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VII. Controls

BYPASS switch is used to activate/deactivate the effect by un-bypass and bypass. In tap menu
operation, this switch is used to do a single-tap or multi-tap command (see sections VIII and
IX)

LEVEL knob controls the output level in normal operation, and controls the microphone gain
adjustment in the microphone calibration menu (see section VIII)

BALANCE knob controls the proportion of dry-wet signal mix in normal operation, and
controls the microphone’s noise gate level in the microphone calibration menu (see section
VII)

TONE knob controls the tone of the vocoded signal

TWEAK knob controls several different parameters depending on the selected effect mode
(determined by MODE switch).

o On talkbox mode, this knob controls the resonance frequency of the talkbox tube

©  On classic mode, this knob controls the gender bender

o On unison mode, this knob controls the unison width

MODE switch controls the selected effect mode (talkbox, classic, or unison)

MIC GAIN switch controls the microphone gain (low, medium, high)

VIIIL. Microphone Gain and Noise Gate Calibration

With some microphone or in some situations, trying all the microphone gain settings from low,

medium, and high might fail to prevent unwanted feedback from the vocoded sound getting back into
the microphone. If it happens, we can try to lower the internal gain or adjusting the noise gate setting
for the microphone by following these steps:

1. Before entering the microphone calibration menu, adjust the LEVEL and BALANCE knobs to

the best level to observe the feedback or to judge the sensitivity. The recommended setting for
the LEVEL knob is at the center, and all the way up for the BALANCE (100% wet). All other
knobs and controls will still be available to manipulate after entering the menu operation, and it
is recommended to set them on classic mode with centered tone, centered gender, and medium
mic gain. Make sure the pedal is engaged (CHECK LED = ON, not bypassed) before continue
to step-2.

Do a multitap of 6-taps on the bypass foot switch. Make sure the period between successive
taps is not more than 0.5 seconds to be a “single multitap operation”. A continuous blinking
will be shown by the CHECK indicator to indicate that the microphone calibration menu is in
operation. Try the multitap again if the indicator doesn’t show this operation state.

Adjust the LEVEL and BALANCE knob to change the internal gain and the noise gate level of
the microphone. Although the control knobs are continuous, their controlled parameters are not:
the internal gain has 5-level to adjust, while the noise gate level has 32-level.

After done with the adjustment, we can exit the microphone calibration operation by one of the
following three ways:

o Do a tripple-tap to accept the adjustment and save the setting

© Do a double-tap to cancel the adjustment and apply the default (factory) setting

© Do a single-tap to cancel the adjustment and revert back the previous setting

10
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After exit from this menu operation, the CHECK indicator should stop blinking. Press one more time
to synchronize the CHECK indicator with the bypass- or un-bypassed state of the foot switch.

IX. Knob’s Center-Position Calibration

At the first time the module or the pedal is powered-on, or when the potentiometer knob is
replaced or readjusted for maintenance, the center position of the knob reading (by the firmware) need
to be calibrated. Use the following steps to do the calibration:

1. From a normal operation (either bypassed or un-bypassed), do a multitap of 10-taps. Make sure
the period between successive taps is not more than 0.5 seconds to be a “single multitap
operation”. A repetitive 5-blink will be shown by the CHECK indicator to show that the pedal
is in the knob calibration operation. Retry the multitap if the CHECK indicator doesn’t show it.

2. Turn all the way down the first knob, then turn to the center position. Do the same for all the
knobs one by one.

3. EXxit the knob calibration operation by one of the following three ways:

1. Do atriple-tap to accept the adjustment and save the setting

2. Do a double-tap to cancel the adjustment and apply the default (factory) setting

3. Do a single-tap to cancel the adjustment and revert back the previous setting
After exit from this menu operation, the CHECK indicator should stop blinking. Press one more time
to synchronize the CHECK indicator with the bypass- or un-bypassed state of the foot switch.

END OF APPLICATION NOTE

August-30-2023 (Revision-0)
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