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Revision History:
0.1: initial release, Based on SLMS 1.3

* New PCB and Front panel layout
* Added LED on LFO and Envelope
* Added AR modulation on PWM
* Added outputs for individual modulations: AR, LFO, Noise, with jumper settings
* Added VCF CV input
* Removed Main output potentiometer

VCO :
þÿ�v�é�r�i�f�i�e�r
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AR non þÿ�b�a�s�éþÿ�à0V, mais au rail þÿ�n�é�g�a�t�i�fde U2 ?

https://tinyurl.com/2d2pd6r6

D202: LED for alternate Front Panel

avec retrig :
https://tinyurl.com/2cgugw99

Captures Oscillo

AR Repeat*
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1

Attack

Revision History
0.1:

* Removed D7, R199
* Replaced D8 Zener by BAT54S double Schottky diode
* R15 ref to GND (See SLMS Plus)
* Added bicolor LED and associated circuitry
* Added Envelope output jacks (pos. and neg.) with pre/post fade selection
* Differences from Original Plus: IC2-A is U2A and used as Env inverter

0.2:
* R312, R313 added for output protection
* D8: changed to 1N4148

0.3:
* R5: 100k (was 2M)
* R7: 150k (was 3M)
* R6: 470 (was 510)
* R13: 100k (was 2M)

220k/330k et pas R13
https://tinyurl.com/2bgf8bq5

SOT-23

Release

Sim 40106 avec Vn et Vp 4.68V et 7.1V :
https://tinyurl.com/27z64web

100k et 150k (rapport 0.6)

U1A bascule HIGH quand p1 voit une tension þÿ�i�n�f�é�r�i�e�u�r�eþÿ�àenviron 0.4 x Vdd (4.68V)
et LOW quand Vin = environ 0.6 x Vdd (7.1V)

https://tinyurl.com/256csvnj
100k et 150k ok
https://tinyurl.com/2bt943dn

Trig Mode: 120Hz Max

"Gate mode allows C3 to charge from -8 volts to about +8 volts maximum."
Pourquoi C3 peut þÿ�ê�t�r�eþÿ�n�é�g�a�t�i�f???

2 220k et 330k ?
Sim: ok
nope
(2M et 2.7M ok)

Post
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* : (Repeat works only in Trig'd mode)
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Ramp
Tri
Saw

LED driver
http://tinyurl.com/ycolxfyo

LFO Output

Tri

Rect

* S18: DPDT to correct Wave selection problem.
* R89: 150k (was 200k)
* R88: 4k7 (was 7k5)
* R94: 470 (was 510)

Tri

LFO Freq

R94: 470

Ramp

Saw

ON = low

2.0
* Difference

Rect Vpp: 21.8V

Bigger amplitude (lower F)
https://tinyurl.com/2yfbze7q

TP301 LFO

LFO þÿ�t�r�è�sfaible ??

Use DPDT on S18 to force "Triangle" selection when on "Rect" Output
(Or else, Rect is only spikes)

See Simulation: http://tinyurl.com/y8nu4wbl

Slightly bigger amplitude, standard components:
https://tinyurl.com/2y6xlrt8
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0.1
* Improved noise generator from SLMS Extras/Plus
* Added jack Noise J9/J401

0.2
* Q101 (BC547) removed

0.3:
* R230: 4k7 (was 1k)
* removed R401 (2k trim pot)
* R228: 33k (was 30k)
* R97: 22k (was 20k)
* R100: 100k (was 200k)

R95 not used

Amp Gain
https://tinyurl.com/24rhzb78
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X1

Thermal Contact

(A on original)

"Inverting Level Shifters (IC8-B and IC9-B) have been added
in order to change the ramp oscillator outputs to sawtooth
and to bias them to oscillate about ground. In the original
the ramp oscillators were taken directly from the
integrators in the VCOs. Those signals go from ground to
about 5 volts. By making the ramps bipolar (oscillating
about ground) the outputs of both the VCA and the VCF are
more balanced."

(was IC8A and IC8B in THT version)

R54: 120k for slightly finer setting

https://tinyurl.com/2z6vag2r

J111 : Poor

IF Raw ramp is 0..+5V, then the ideal offset is 1.25V

O1X

BF256B : OK

Captures Oscillo

Schmitt Trigger values:
Vth = 4.2V
Vtl = 2.1V

Revision History
0.1:

* Modified Sync circuitry (Removed R103, C21, C12 and R71. Added D12, D12 and R225)
* R82 changed from 200k to 220k
* R77 changed from 220k to 100k (Plus)

0.2:
* Use of Voltage reference
* Dropped D301, R311
* R62 changed to 100k (was 50k)
* J2 normalled to GND

0.3
* removed THT options
* added C507
* removed R51
* R50 47k (was 39k)
* RM2: 470 (was 475)
* R70: 22k (was 20k)
* R221: 120k, R222: 150k

Schmitt trigger simulation:
https://tinyurl.com/22m97w6e
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4Vpp

BF545C : OK
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PWM pot center position:
https://tinyurl.com/24bj9s8d

Revision History
1.3:

* Added High Freq Trim compensation circuitry on VCO1 and VCO2.
(Added D201, D202, R201 to R204)

2.0:
SLMS Plus:
* Modified Sync circuitry (Removed R103, C21, C12 and R71. Added D12, D12 and R225)
* R84 changed from 200k to 220k
* R78 changed from 220k to 100k (Plus)
* Differences from Original Plus: IC8-B is U9B, IC2-A is U9A

0.2:
* S303 (CV2 normalization) changed to DT: either CV1 or GND
* D302, R310, D303, R309 removed
* R63 changed to 100k (was 50k)
* R308 changed to 1M (was 500k)

0.3:
* R87: 470k (was 1M)
* R80: 22k (was 20k)
* R52 47k (was 39k)
* RM4 470 (was 475)
* R72: 22k (was 20k)

Captures OscilloO2

vco2_rect
3.5Vpp

PWM

vco2_ramp
4.2Vpp

BB
X2

Thermal contact

Square at 2 V

2.87 V

Q204B

BC847BS

3
4

5

GND GND

R
60

2
4k

7

R601

100k
1

2
3

U6A
TL072

1
-

2

+
3

GND

D601

1N4148

R
84

22
0k

R
10

4

47
k

S15

PWM

1 2 R87
470k

R
M

3
10

0
1

2

3
R

M
4

47
0

U601B
TL072

+
5

-
6

7

R
60

4
0

R78
100k

R
58

A
10

0k
1

2

3
R

52
47

k

U6B
TL072

+
5

-
6

7

GND

GND

R83
220k

GND

J3

CV2

S

T
TN

S303
CV1->CV2

GND

S12 AR

1 2

S14 LFO

1 2

R
58

B

10
0k

4

R
85

B

10
0k

4

GNDGND

GND

C604
1u

C603
1u

GND

C601
1u

C602
1u

GND

C605
1u

C606
1u

GND

R80
22k

U9B
TL072

+
5

-
6

7

U9A
TL072

1

-
2

+
3

R
81

4k
7

GND

R
74

10
0k

R
76

47
k

R220
100k

R
85

A
10

0k
1

2

3

R79
100k

R86
100k

J601

PWM

S

T

GND

https://tinyurl.com/24bj9s8d


1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2025-04-25
KiCad E.D.A. 8.0.9

Rev: 1.0Size: A4
Id: 7/10

Title: MFOS Sound Lab Mini-Synth PLUS - Eurorack SMD Edition

File: slms_vcf.kicad_sch
Sheet: /VCF/
David Haillant

Based on Ray Wilson's original design (musicfromouterspace.com)
www.davidhaillant.com

12

-
13

+
14

db
15 C

16

U4B
LM13700

GND

GND

R
41 0

R36
15k

cc
w1

2

3

R
37

A

10
0k

R
32

47
k

GND

GND

C701
1u

V
+

11
V

-
6

U4E
LM13700

R
35 1k

B
10 V

+
11

E
9

U4D
LM13700

4

R
29

B

10
0k

4

R
38

B

10
0k

R47
22k

GND

4

R
44

B

10
0k

R39
150k

cc
w 1

2

3
R

44
A

10
0k

1 2

S8

LFO

?

TP702
LP

C5
560p

1 2

S7

AR

R28
100k

R31
150k

ccw

1

2

3

R48A

100k

GND

R40
22k

R
42

22
k

R
43

22
k

R49
47k

R46
22k

cc
w 1

2

3
R

38
A

10
0k

GND GND

C
1

db
2

+
3

-
4

5

U4A
LM13700

4

R
37

B

10
0k

4

R
48

B

10
0k

GND

GND

R
45 1k

GND

R
34 1k

V
+

11

B
7

E
8

U4C
LM13700

GND

C4
560p

?

TP701
BP

R
21

6
27

k

GND

R30
150k

C702
1u

GND

GND

R701
100k

GND

R33
150k

cc
w 1

2

3
R

29
A

10
0k

S

T
TN

J701
VCF

GND

LFO

Noise

LP

VCO2

AR

BP

VCO1

-1
2V

-1
2V

+
12

V+
12

V

-1
2V

+
12

V

+
12

V

+
12

V
-1

2V

-1
2V

-1
2V

vcf_iabc

VCFCV

State Variable Filter
https://www.youtube.com/watch?v=jAokGV71MEw

modifier les valeurs de C4 et C5 pour descendre la þÿ�f�r�é�q�u�e�n�c�ede coupure ?

Augmenter R32 pour baisser encore plus la þÿ�f�r�é�q�u�e�n�c�ede coupure.
þÿ�R�é�d�u�i�r�eR36 pour augmenter la "force" du þÿ�r�é�g�l�a�g�eR37 ?

VCF
http://tinyurl.com/yeucz88r

VCF Cut off

þÿ�d�i�f�f�é�r�e�n�c�e�sentre GND et floating
https://tinyurl.com/23h6lwcy

AR non þÿ�b�a�s�éþÿ�à0V, mais au rail þÿ�n�é�g�a�t�i�fde U2 ?

https://tinyurl.com/2d2pd6r6

Si S7 et S8 þÿ�c�o�m�m�u�t�é�sþÿ�à0V quand OFF, moins de þÿ�d�i�f�f�é�r�e�n�c�e�s?
þÿ�R�é�p�o�n�s�e:

a priori OUI. Si on þÿ�c�o�n�s�i�d�è�r�eque les CV AR et LFO sont þÿ�b�a�s�é�sou þÿ�c�e�n�t�r�é�ssur 0V.

VERIFIER AR et LFO

Connecter J10 þÿ�à0V quand þÿ�d�é�c�o�n�n�e�c�t�épour þÿ�r�é�d�u�i�r�ela þÿ�d�i�f�f�é�r�e�n�c�eentre VCF CV þÿ�c�o�n�n�e�c�t�éet þÿ�d�é�c�o�n�n�e�c�t�é
Raison :

quand þÿ�c�o�n�n�e�c�t�éet CV þÿ�à0V == þÿ�c�o�n�n�e�c�t�éþÿ�à0V
(sinon : petite þÿ�d�i�f�f�é�r�e�n�c�ede courant Iabc)

Resonance

Captures Oscillo

Revision History
2.0

SLMS PLUS:
* R32 changed from 10k to 47k
* R28 changed from 200k to 100k
* R36 changed from 100k to 15k
* R41 changed from 47k to 0 (eliminated in original PLUS)
* Added R216

0.2
* ~{R306}& R307 changed to 47k (was 100k)
* Dropped D304
* Removed R307
* R47, R46, R42, R40, R43 (20k) changed to 22k
* J10 normalled to GND

0.3:
* R31: 150k (was 200k)

LP cell
Wn = ((Rsm/Rbig) x Gm ) / C
Wn = ((1k/20k) Gm) / 560p
Wn = (0.05 x Gm) / 560p
Wn = (0.05 x 19.2 x Iabc) / 560p

Vpp: variable

In SVF, the feedback need to be reduced to increase resonnance.
Here, as the resonnance level (R48) is partly set through positive feedback loop (U4 pin 3), the CCW position lowers the amount of (positive) feedback.

The SLMS VCF is a stripped down SVF, with passive mixers input (both signal and Cutoff CV)
No HP output.
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Captures Oscillo

Revision History:
2.0:

* Removed Main output potentiometer R27
* Added 100k output bleed resistor

SLMS Plus:
* Changed the values of R17 (from 150K to 27K), R18 (470K to 100K),
R16 (470K to 150K) and R20 (470K to 130K)
* Added R223, R224
* R305, R71

0.2:
* R224 changed to 4k7 (was 6k2)
* R25 changed to 1M (was 620k)
* R21 changed to 47k (was 33k)

0.3:
* inversion of C22/R23/R802
* R20: 150k (was 130k)

Vpp: 11.5V

Voir VCF pour ref þÿ�à0V ou floating

Oscilloscope Screen Copy Here

(if the signal is too strong, some distortion will appear at U3 output)
So, either increase R21 or lower R22&R71

https://tinyurl.com/yf7zpr6q

Levels?

VCA Initial Gain

Unit A on original
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V1.3
- Removed L78L09 (U101) and L79L09 (U102)
- Added D101 and D102 (1N4007)
- Added optionnal Bead Ferrites B1 and B2

V0.2
* Added +/-9V Reference circuitry
* D101, D102 1N4148 SMT

2.495V

Ou utilisation Opamp þÿ�i�n�u�t�i�l�i�s�é?
https://tinyurl.com/2c35m5ve

Positive and negative Ref with TL431:
https://tinyurl.com/2bkn9pqa

12V - 9V = 3V
Isup (at Rsup) = 3V / 100 = 30mA
Isup (at Rsup) = 3V / 220 = 14mA

with increased current:
https://tinyurl.com/2aasj2f8

Vo=(1+(R1/R2))xVref
Vo=(1+(8k2/3k))x2.495=9.3V
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Additional Hardware:

Jacks (10mm H)
http://www.qingpu-electronics.com/en/products/WQP-PJ398SM-362.html
https://www.thonk.co.uk/shop/3-5mm-jacks/

Potentiometers:
https://www.thonk.co.uk/shop/alpha-9mm-pots/
http://smallbear-electronics.mybigcommerce.com/alpha-single-gang-9mm-right-angle-pc-mount/
https://www.musikding.de/Pot-9mm-100k-lin-Print-vertical

Suggested Front Panel Layout:

Suggested Buttons:
https://www.musikding.de/Nose-Knob-orange
http://smallbear-electronics.mybigcommerce.com/knurled-colored-caps/

Sources for Special Hardware:

Mounting Holes:
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	AR
	BP
	LFO
	LP

	Symbols
	C22
	C801
	C802
	J1
	R16
	R17
	R18
	R19
	R19
	R20
	R21
	R22
	R223
	R224
	R23
	R24
	R25
	R26
	R801
	R802
	S4
	S5
	S6
	U3
	U3
	U3
	U3
	U3
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	C16
	C18
	C901
	D901
	D902
	D903
	K101
	R102
	R103
	R901
	R902
	R903
	TP901
	TP902
	TP903
	TP904
	TP905
	U8
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	H7
	M1
	M2
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	M4
	h1
	h2
	h3
	h4
	h5
	h6



