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Beschreibung ADSR Envelope Generator 7B

(basierend autf ADSR7B von Electricdruid)

Grundlagen des Bauens und der Bestiickung

Farbtabelle Widerstinde MF207 FTES2 1% und Beispiel

Widerstands Farbcode
0 1 2 “3“ 4 5 6 7 8

Bsp.: Widerstand MF207 10K 1%

Wert: 10000 Ohm = 10KOhm
2x0 1%
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Materialliste / bill of material

Widerstand 1K (Braun/Schwarz/Schwarz/Braun/Braun)
Widerstand 10K (Braun/Schwarz/Schwarz/Rot/Braun)
Widerstand 12K (Braun/Rot/Schwarz/Rot/Braun)
Widerstand 22K (Rot/Rot/Schwarz/Rot/Braun)
Widerstand 33K (Orange/Orange/Schwarz/Rot/Braun)

NN N

Keramik Kondensator 22pF (221)

Keramik Kondensator InF (102)
Folienkondensator MKT 1,8nF (182)
Folienkondensator MKT 4,7nF (472)
Folienkondensator MKT 10nF (103)
Vielschichtkondensator X7R 100nF (104) RM 5.08

—_—N = = NN

LED Rot 3mm

Quarz 20MHz HC49/U

Potentiometer Alpha RD901-F 10K-B oder 25K-B
IC TLO74CN SOIC-14

PIC16F684 programmiert VCADSR7B
Fassung DIL14

Kippschalter SKS04SP Print Lin/Exp
Steckverbinder WSL16
WQP-PJ398S-BM

Leiterplatte ADSR 7B

Frontplatte 8HP "Envelope Generator"

el Yl e T e T SN

Bestiickung

Die Bestiickung stellt sich relative einfach dar, da relativ wenig Bauelemente zu verarbeiten sind. Anfangen sollte
man auf jeden Fall als erstes mit dem TL074 im SOIC14 Gehiuse. Bitte genau auf die Ausrichtung achten (Pinl ist
auf der Platine markiert).

Danach dann die Widerstidnde, Kondensatoren, der Quarz und die Fassungen und zum Schluss die Potentiometer
und Buchsen von der Frontseite.

Die LED sollte man nur erst einmal durchstecken und sie nach der Montage der Frontplatte verloten.

Ein Abgleich oder sonstiges ist bei dieser Schaltung nicht notwendig.
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Electric Druid ADSR Envelope Generator

Introduction

Features
Range of around 1 mSec to 10 Sec.
8-bit resolution on the control voltages
10 bit envelope output resolution
19.5KHz sample output rate
Logarithmic time control response over 1:10,000 range
Separate gate and trigger inputs
Exponential and Linear Envelopes
Pinout Diagram
Application Notes
Basic circuit diagram
Using potentiometers for CVs
Disabling unwanted inputs
Using the chip with GATE only
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Introduction

This voltage-controlled ADSR envelope generator chip is a completely modern, microprocessor-
based design that emulates the analogue ADSR chips of the late 70’s and 80s.

The two key chips that were used as a model are the CEM33 12 Voltage Controlled Envelope
Generator and the SSM2056 Voltage Controlled Envelope Generator. The first of these was used
in the Sequential Pro-One (and probably many other Sequential synths) and the SSM was used in
the Korg Polysix, amongst others. In many ways these are extremely similar ICs. Both chips include
control voltages for A, D, S and R.

The CEM3312 includes a CV pin for the final envelope output level. This is intended to provide a
voltage-controlled envelope depth to aVCF in programmable systems.As such, this is a very useful
feature, and saves a VCA doing the job, as they point out in the datasheet. It can also be used to
provide velocity sensitivity if fed a velocity CV.

The SSM2056 includes a pin for the keyboard CV. An increasing voltage on this pin reduces the
attack, decay, and release times overall. This allows you to set up shorter envelopes at the high end
of the keyboard than the low end, mimicking the effect of many natural percussion instruments.

ThisVCADSR chip includes both these inputs, LEVEL CV and TIME CV. It also includes a digital
input to select between the ‘traditional’ exponential envelope shape and a linear envelope, typical
of early-era digital synths.

The output from the chip is a PWM pulse train which only requires simple lowpass filtering to
produce a genuine ADSR envelope shape.
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Features

Range of around | mSec to 10 Sec.

The Minimoog, Sequential Pro-One and SHI0I all have a famously quick attack time. I've never
measured it, but it’s supposed to be around | mSec.This envelope generator can also produce
times that short.

Most analogue synths can do a slow attack of a handful of seconds, but 10 seconds gives a neat
range of 1:10000 to be covered by the control voltages, and allows really slowly evolving sounds to
be generated.

8-bit resolution on the control voltages

The Sequential Prophet 5 used a 7-bit control resolution, so this is going slightly better. Whether a
standard potentiometer actually has the accuracy to directly produce 8 bit resolution is another
question.

|0 bit envelope output resolution

The internal envelope mapping and calculation is 8-bit, but the final LEVEL_CV multiplication
provides a |6-bit output, of which 10 bits are fed to the PWM module.

|9.5KHz sample output rate

The PWM frequency is around 19.5KHz. This allows the PVWM output to be heavily filtered for a
smooth analogue output whilst maintaining the snappy response.The two-stage 24dB Bessel filter
provides the best-possible pulse filtering.

Logarithmic time control response over 1:10,000 range

The A, D and R control voltage inputs give the full range from | mSec to 10 Secs in four even
decades, eg |-10mSecs, 10-100mSecs, 100-1000mSecs, and I-10Secs. Since the response of the CV
inputs is logarithmic, this is possible with simple linear potentiometers.

Separate gate and trigger inputs

The chip has separate GATE and TRIGGER inputs, which allows the envelope to be retriggered
whilst the gate is still high. For GATE-only operation, these inputs can be tied together with an RC
highpass filter - see page 5.

Exponential and Linear Envelopes

The chip can produce classic exponential ADSR curves suitable for volume control with a linear
VCA, or can produce linear envelopes typical of early digital synths. These can be more suitable for
use with exponential VCAs.

Page 2



b

electr:
dru

ic
d

Envelope Generator 7B - Datasheet

Pinout Diagram

www.electricdruid.com

\J
+S5V—1 14 —0V
CLKI—2 13— TRIGGER INPUT
CLK2—3 12— ATTACK CV
GATE INPUT — 4 || —DECAY CV
PWM OUTPUT — 5 10— SUSTAIN CV
EXP/LIN INPUT— 6 9 —RELEASE CV
LEVEL CV— 7 8FH—TIME CV
PICI6F684
Pin | Function Details Notes
I +5V Power supply
2 | CLKI Connect to Xtal 20MHz Clock
3 | CLK2 Connect to Xtal 20MHz Clock
4 | GATE INPUT 0-5V digital input Envelope goes to RELEASE stage on falling
edge of 0-5V pulse.
5 [PWMOUTPUT [ 0-5V digital output PWM output at 19.5KHz
6 | EXP/LIN INPUT [ 0-5V digital input OV - Exponential envelope
5V - Linear envelope
7 | LEVEL CV 0-5V analogue input 8 bit, values from 0 to 255
8 | TIMECV 0-5V analogue input 8 bit, values from 0 to 255
9 RELEASE CV 0-5V analogue input 8 bit, values from 0 to 255
10 | SUSTAIN CV 0-5V analogue input 8 bit, values from 0 to 255
Il | DECAY CV 0-5V analogue input 8 bit, values from 0 to 255
12 | ATTACK CV 0-5V analogue input 8 bit, values from 0 to 255
I3 | TRIGGER INPUT | 0-5V digital input Envelope goes to ATTACK stage on rising
edge of 0-5V pulse.
14 | OV Power supply
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Application Notes

Basic circuit diagram

Envelope Generator 7B - Datasheet
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Using potentiometers for CVs

The required control voltages can be generated directly by potentiometers as follows, or by a
microprocessor driving a DAC in a programmable system.
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Disabling unwanted inputs

If not required, TIME CV should be connected to 0V via |K. LEVEL CV can be disabled by
connecting to +5V with a IK resistor. If linear envelopes are not required, tie EXP/LIN to OV with
a 10K resistor.

Using the chip with GATE only

For GATE only use, the TRIGGER input can simply be connected directly to the GATE input. Since
only the TRIGGER responds to the leading edge of the pulse (starting the ATTACK stage), and only
the GATE responds to the falling edge (starting the RELEASE stage), there is no problem. If an op-

tional TRIGGER jack input is required, it can be connected to GATE with a normalled jack connec-
tion.
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