PROGRAMMABLE POLYPHONIC SYNTHESIZER

JUNO=-106

OWNER'S MANUAL

# The Roland Juno-106 is 61 Key, six voice
fully programmable polyphonic synth-
esizer.

& The digitally controfled osciistor (DCO}
guarantees an extremely stable pitch.

e The Jung-106 is the complete 6 voice
synthesizer provided with 6 VCF's, 6
VCA's, and 6 ENV's,

# The Juno-106 includes memory capacity
to retain up to 128 different patch pro-
grams.

® The Juno-106 features battery back up
system to retain the programs aven
when switched off.

# If connecting the Pedal Switch to the
PATCH SHIFT jack, you can call the 8
patch programs stored in the same bank
one after another, simply by pressing the
pedal.

& Transposition to any key is possible by
the Transpose function.

# The Portament function is provided.

& The Chorus sffect produces rich and ex-
pansive sounds.

¢ Featued with MIDI BUS, the Juno-108
can be set up with other MIDI devices.



" Warning — This equipment has been verified to comply with the limits for a Class B computing device, pursuant to
Subpart J, of Fart 15, of FCC rules. Operation with non-certified or non-verified equipment is likely 1o result in

interference to radio and TV reception.’

The equipment described in this manual gerierates and uses radic-frequency energy. If it is not instalied and used
properly, that is, in strict accordance with our instructions, it 'may cause interference with radic and television recap-
Tion.

This eguipment has been tasted and found to comply with the limits for a Class B computing device in accordance
with the specifications in Subpart 4, of Part 15, of FCC Rules. These rules are dasigned 1o provide reasonabie protec-
tion against stch a interference in 3 residential installation,

However, thers is no guarantee that the interference will not occur In a particular installation. |f this equipment
does cause interference to radio or television reception, which can e determined by turning the equipment on and

off, the user s encouraged 10 try 10 correct the interference by the following measure:

& [isconnect other devices and their input/output cabies one at a time. {f the interference stops, it is caused by

sither the other device or its (/0 cable.

These devices usuaily require Rolznd designated shielded /0 cables. For Roland devices, you can obtain the proper

shielded cable from your dealer. For non Roland davices, contact the manufacturer or dealer for assistance.

It vour equioment doss cause interfarence 1o radio or television reception, you can try 1o correct the interference by

using one or more of the following measures:

& Turn the TV or radio antenna until the interference $1ops.

# RMove the squipment 10 one side or the other of the TV or radio.
@ Move the equipment farther away from the TV or radio.

® Plug the equipment into an outlet that is on a different circuit than the TV or radic. {That is, make certain the

gquipment and the radio or teievision 3a1 ara on circuitns controlied by different circuit breakers or fuses.)
® Consider installing a rooftop television antenns with coaxial cable iead-in hetween the antenna and TV.

f necessary, vou should consult your dealer or sn experienced radio/television technician for additionsl sugoestions.
You may find heipful the Tollowing booklet prepared by the Federal Communications Commission:

“How 1o identify and Rescive Radio—TV interferance Prabiems”

This bockiet is avaiiable from the .S, Government Printing Office, ‘Washingten, 0.C., 20402, Siock Mo, 004-000-

00345-4.
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Basic Connections
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Refer to P. 28

TUNE adjust knob (= 1/4 tone} -

Refer o P. 17 =

¥
-
KEYBOARD AMP M/H
AUDIO AMP H
STEREC HEADPHONES RECORDING UNIT H
PEDAL SWITCH RH-10 P.A. MIXER LMIH
op-2 * Adjust the volume with the GUITAR AMP LM
Referto P. 24 Volume contral knob on the atc.
Juno-108. b J/
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Important
Notes

Poweer Suppiy

The appropriate power supply for this unit
is shown on its name plate. Please make
sure that the voltage system in your coun-
try meets that.

When setting up the Juno-106 with an ex-
ternal amplifier, tum both of them off and
plug in the Junc-106 first, then the
amplifier.

This unit might not work property if turned
on immediately after turned off. If this hap-
pens, simply twrn it off and turn it on again
a few seconds later.

This unit might get hot while operating, but
there is no need to worry about i,

Location

Operating the Juno-106 near a naon or
fluorescent lamp may cause noise interfer-
ence. If so, change the angle of the Juno-
108.

Avoid using the Junc-106 in excessive heat
or humidity or where it may be affected by
direct sunfight or dust.

Cleaning

# Use a soft cloth and clean only with a news-

ral detergent,

& Do not use solvents such as paint thinner.
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Memory

The Juno-106 inciudes enough memory
capacity to retain up to 128 different patch
programs which you can change from one 1o
another during live performance just by flick
of a button.

Alsp, you can edit any paich program in use
by moving the controls. It also features bat-
tery back-up circuit to retsin the programs
svert when switched off.

e
MIELH G K

FATEH
DA S WEER

gﬁlﬂﬁwlti

9 @ ey

(1) Bank Group Selector Button & Indicator
{3 Bank Number Butions

(3) Bank Paich Number Display

(@) Patch Number Buttons

(5 Manual Button

(&) Write Button

<Tape interface>

(7 Save Button & Indicator
Verify Bution & Indicator
(@ lLoad Button & Indicator

You can select any patch in the Memory by
using the Bank Number Button (&) and Patch
Number Button @

Firstly, select one of the Bank Groups Aor B
by pressing the Bank Group Selector Button.
This Button alternately selects A and B each
time you press it. Turning the Junc-106 on
will automatically select Bank A {the corres-
ponding indicator lights up). Then press any
Bank Number and Patch Number Buttons you
like. The Display Window (&) will show the
Bank and Patch numbers currently selected.

B Example
& B-23 (Bank Group B, Bank 2, Patch 3}

3 a

SELECT

The Juno-106 features battery back-up system
to retain the programs even when switched
off. The battery shouid be replaced with a new
set in every five years, In this case, piease
have your locat Roland dealer replace the
battery.

(The first replacement might be required be-
fore five years.}

* |n Juno-106, you can select any combina-
tion of either of Bank Group A or B, one of
the Bank Numbers 1 1o 8 and one of the Patch
Numbers 1 1o 8. You do not need to press
the Bank Number Button to select a patch in
the same Bank as the one currently in use.
Also, if you are {0 select a patch of the same
Patch Number in a different Bank, you only
need to press the relevant Bank Selector
Button.

It is possible to change the Patch Number
by pressing the Pedal Swiich.
{Refer 1o p.24)

! 8 PATCH
BANK NUMEBER

GROUP & Clel [ T 1T 1771 __
GROUP &% eI You can press either of the Buttons first—em—s | -[’
. pRYCH BUMBER




You can edit any patch program in use as you
play. If you move a desired control even
slightly, its setting position of that patch prog-
ram will be deleted and ready to be manually
controlled. As soon as you start editing, the
two dots in the Program Number Display win-
dow will light, showing that the Juno-106 is in
Edit mode.

This Editing function may be used as a real
time performance control since it does not au-
tomatically rewrite the existing program, un-
iess the appropriate operation for rewriting is
done. (Refer 10 P.8) Therefore, if selecting the
same pateh program later, you will hear the
original tone color unchanged.

PATCH
BANK NUMBER

* Adjust the desired controls.

<

PATCH
BANK NUMBER

—

I

« The dots will ight.

* Editing does not affect the

You can write a new patch or an Edit into
memory. The setting on the front panel under
the red belt is memaorized as a patch program,
{Refer to the diagram below}.

original patch program.

* The old patch program previously stored is
automatically deleted when you have writ-
ten a new patch,




B Operation
1}  Writing a new patch program

1) Depress the Manua!l Button, then synth-
asize your own sound.

(& Set the Memory Protect Switch on the rear
panel to the OFF position.

{3y While hoiding the Write Button down,
press the Bank Number Bution and the
Patch Number Button. {Either of the but-
tons can be pressed first)

® The Bank and the Patch numbers of the
selected paich program is shown in the

B Example 1
Writing a new patch program into B-18.

Display Window.
Now, writing is compieted,

& Set the Memory Protect Switch to On,

MANUALL

l

Synthesizing
Sound

MEMGRY
PROTECT
GN OFF D

s [ ]
I/

SELECT
GROUR ;8&.
GROUP B3

P o8

Change the group, if
necessary.

WRITE

PRICH
BANK NUMBER

While holding the Write Bution down

( Either of the Buttons can be \
pressed first )

|

PATCH
BakK NUMBER

TAEMORY
PRGTECT
o OFF ON
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2) Writing an Edit

{1; Recall any Patch Program you like from

Please nate that sither of the Bank Number

@

3@

memory, then edit it to your taste,

Set the Memory Protect Switch on the rear
panel to OFF.

if you wish to write the edited patch into
the same Bank Group, do not touch the
Bank Group Selector Button, but press the
Bank and the Patch Number Button while
holding the Write Button down. To write
into a different Bank Group, while holding
the Write Button down, initially press the
Bank Group Selector Button, then the Bank
and the Patch Number Buttons.

L]

@

B Example 2
Editing a patch A-13, then writing into A-88, or into B-23.

Edit }

SELECT .
GROUP

N
»
GROUF B

and the Paich Number Buttons can be
pressed first. It is totally unnecessary to
press the Bank Number Button first,

Now the Bank and Patch numbers are dis-
played in the Display Window and writing

is completed.

Set the Memory Protect Switch to ON.

PATCH
BANK NUMBER

l

MEMORY
FROTECT
ON GFF O

{1

Lo ]
3

¥

Writing into A-88
{inio the same Bank Group)

!

WHITE

PATCH
BANK NUMBER

[ .
i

{

While hoiding the Write

N N O S I A K X
IEither of the Buttons can be pressed first}
: BATCH NOREER
e DL T T T 18]

MEMOEHY
PROTECT
ON OFF Ot

- [ -

¢

Writing into B-23
{into another Bank Group)

'

WRITE

SELECT

GROUF &
GROUP B8

=}

Buiton down

L& [ T T T T 1]

(Either of the

—— —



This copy function allows the user to copy any
patch program and arrange the program
numbers. There may be some paich prog-
rams which are more often used than others,
if these patches are collected in the same
bank, it will be easier to decide where to write
a new patch, which after all save a great deal
of work and time.
* This function is particularly useful when the
Patch Shift Function {Refer to 24} is being
used.

¥ Operation

(1) Setthe Memory Protect Switch on the rear
panel to OFF.

(Z) Assign the patch program to be copied by
pressing the Bank Group Selector Bution
first, then the Bank Number and Patch
Number Buttons.

{The Bank and the Patch Numbers are
shown in the Display.}

@) i you are to copy the patch into the same
Bank, press the relevani Bank Number and
Patch Number Buttons, while holding the
Write Button. To copy the patch program
into another Bank Group, it is required {0
assign the Bank Group. Hold the Write But-
ton down and press the Bank Group Selec-
tor Button before pressing the Bank
Number and Patch Number Buttons.

e The Bank and the Patch numbers are
shown in the Display Window, and writing

is completed.

@) Set the Memory Protect Switch 1o ON.

¥ Example
Copying a patch from A-18 to B-23
MEMORY
PROTECT
OMW OFF O

i
i

K2 N T T O I I

{Either of theButtons can be pressed first.)
i PAYLH BUNBER T

PATCH
HANK NUMBER

IO
[

1 Recall A-18

WRITE

PATCH
BARNK WUMBER

While holding the af L
Write Button down

BELECT

GRAUP A\: 2
GROUP
ey

e ¢ [ 1 i 1]

(Either of the Buttons canbe pressed first.)
B  PATCH NUMBER

PATCH
BANK MUMBER

i

L

|

MEMIRY
FROTECT
N OFF DH
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Tape Interface The Junc-106 features the Tape Interface memory are fully supported by battery,
systemn which allows its patch programs in but it may be a good idea 1 save them
its memory to be saved onto an ordinary ontG & tape somaetirne or other to prevent
tape recorder. accidenial loss of the data.

The patch programs in the Juno-106's

B Connections

g SAVE s VERIFY,LOAD
TAPE TAPE
SAVE LOAD

O O O

\II} o
LINE IN LINE QUT
MIC iN EAR — | =
MONITOR o 05
TAPE RECORDER TAPE RECORDER

* A whole Bank Group is saved, verified or ioaded.



B

T

&

@

&

#

Operation

Set the tape recorder to recording mode.
Make sure the appropriate Bank Group In-
dicator is lighted (if Group A, the red one,
and if Group B, the green one). f not, press
the Bank Group Selector Button and
change it

Press the Save Button.

The Save Indicator lights up and the indi-
cation in the Dispaly Window goes out
(Here, Pilot tone s ouput through the Save
Jack).

if your tape recorder features a recording
javel control, set the fevel so that the Pilot
tone will read around ¢ VU.

In about 4 to 5 seconds, the Pilot tone will
turn to Modulated tone, and saving will
start. {Please be sure 1o adjust the level
while the Pilot tone is still heard.}

Press the Manual Button to stop saving in
the middle.

I the Save Indicator goes out and the Dis-
play shows “~—", saving is completed.

Every data will be automatically saved
twice just in case.

Stop the tape recorder.

it may be a good idea to verify every one
of the data vou have saved.

Make sure if conneciion

is completed

|

REC FLAY

|

SELEQT
GROUP &
GROUP B

PATCH
SavE BANK NUMBER
b

s

(@]

oVl
STCOP
pATCH
save BAMK NUMBER
o

STOF
~

L

MANUAL




=)

@

(e
(2]

Operation
Set the tape so that the beginning of the

data wiil start (where you hear Piiot toneg).

If your tape recorder features a playback
fevel control, set it to medium volume.

Assign the Bank Group A or B you wish {o
verify, by pressing the Bank Group Selec-
tar Button.

) Set the tape recorder to playback mode,

then press the Verify Button.

The Verify Indicator wilt light up and Bank
Patch Number Display will go dark. Then
verify will begin.

If the Verify Indicator goes out and the dis-
play shows Manual indication * - -, ver-
Hy is completed.

Press the Manual Bution to stop verifying
in the middle.

Stop the tape recorder.

if there is any error, “ L ~ " will be indi-
cated in the Display Window. if sa, care-
fully repeat verify procedures. Also, try
changing the volume and tone color of the
tape reccrder.

if error is indicated agsin and again, refer
to P.15.

flake sure if connection

is completed

l

Setting the tape

e
PR 1

[T

SELECT
GROLP &
GROUP 8

I
i
|
I
I
|
|
|
|
!
lq.-_—.m.,._l |
|
!
|
|
|
i
|
|
i
;
i
t
b

{Tape Recorder

FLAY

MANUAL

BATCH
BANK NUMBER

FATCH
WERIFY BAHN NUMBER

0]
I:] - =




& Operation flake sure if connection
is completed
{1y Set the tape so that the data starts from
the beginning {where you hear pilot tone).
Setting the tape
(73 Set the Protect Switch on the rear panel to

OFF. WM»L;—EE‘ -
{
3 Select either Bank Group A or B where you ]
are to load the data, by pressing the Bank i
Group Selector Button. MEMORY i
BROTECT
OH OFF Ot
@ Set the taps recorder to playback mode o e
and press the Load Butten.
***** !
e The Load Indicator lights up and the indi- N
cation in the Display Window will go cut.

And loading will start.

GROWP &
GROUPB

SELECT \}E
i
i
H

Be sure to press the Load Button before
the Filot tone turns to Modulated tone.

*  Press the Manual Button to stap foading in

tha middie, {Tape Recorder)
o PLAY
(&) If ivading is completed, set the Memory o —,
Protect Swich tc ON, and stop the {ape re- L & J
corder. T
* f error is indicated, carefully repeat Load
procedure. Loap BANK NUMBER

+ H error is indicated again and again, refer

i

|

i
| i
1 i
| i
| i
i {

i
‘ |
i i
| {
| i
i 1

]
I {
‘ i
| |
| |
| {

|
| |

i
i !
i i
! {
* 1
j a

|
i
{
i

to P.5.
[Motel |
i the Juno-106, a whole Bank Group is saved, BANK NUMBER
verified and lgaded. It is possible to ioad the !“1
Bank Group A data saved on a tape into the i e B MANLUAL
Bank Group B in memory. The reverse way is STOP
also possible (Bank Group B-Bank Group Al e WSELCE I
LE e
[
i
PATCH
LO&R BANK NUMBER
O

{Tape Recorder)
STOP

ERGRY
PROTECT
0N GFF O

mm

s e
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#* important Notes on Operating the Tape Interface

i error is indicated in Verify or Load proce-
dure of Tape Interface, carefully repeat sach
procedure taking care of the following points.

b When to press the Key

& Press the Verify or Load key before the data
you are to verify or load starts.

B Where to start recording

& Please do not start recording from the very
head of the tape, but after slightly winding
it

B Connection

& Make sure that connections are made prop-
erfy.

& |f your tape recorder has two kinds of In/

Out Jacks (i.e. MIC/LINE In, EAR/LINE Cut,
etcl, try using different ones this time.

# Some tape recorders do not allow proper
operation when both Save and Load con-
nections are made at the same fime. In
such a case, make only the relevant con-
nection.

B Tape you use

# Use a new and high quality tape, if possi-
bie. An old tape is liable to have drop-out,
therefore likely to cause error more often.

# Use a cassette tape shorter than C-60. The
one longer than C-80 is too thin for proper
operation.

¥ Tape Recorder

& Try using the same tape recorder in Saving
and Loading, sa that possibility of error will
be reduced.

# Clean and demagnetize the head of the
tape recorder.

* W error is still indicated, use a different tape
racorder.

B Preserving Data Tape

Please do net keep the data recorded tape
in extreme heat or humidity or near
strongly magnetic units such as speaker or
an amplifier. Also, be sure that the tape is
completely rewinded.
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DCO

{Digiraily Controlled oscillator]

DCO is the digitally controlled oscillator that
controls the pitch and creates two types of
waveforms which are the sound source of the
synihesizer. Compared to VCG {Voltage Con-

=y

Jong e WAVEFORMS

You can setect the output waveform of the
DCO. Each switch can be individually turned
an or off and can be simultaneously used with
ancther switch.

{Z) PWM Mode Switch

When it is set to MAN, pulse width can be set
to a certain ratio. When it is set 10 LFO, pulse
width is controfied by the signal from the LFO.

3 PWM e Pulse Width Modulation Knob
When PWM Mode switch () is set to MARN,
this knob controls the pulse width, and con-
trols the intensity of the modulation when itis
set to LFG

(4 SUB e Sub Oscillator Level Knob
it controls the volume of the Sub Osciliator.

(%) LFO e Modulation Knob
it adjusts the depth of the vibrato effect when
the LFO is controliing the pitch of the DCO.

£y MOISE ¢ NOISE Level Knob
it conirols the volume of the NOISE.

|
H
@ & 3

trolled Osciliator), DCO has superior stability.
The operations and functions of the DCO are
virtually the same as those of the VCO.

{7) Range Selector Button

This selects the pitch of the DCO. When it is
set 1o 8, “do "IC) 3rd from the lowest fatls on
the Middle C of a piano keyboard. By using 4
or 16’ position, one ociave is shifted up or
down, changing total range of the keyboard.
(Refer to P. 24 for the details)

<Pulse Width:

When the fop and bottom portions of the
square wave are unequal, the result is what is
called a pulse wave. The harmonic content of
the pulse wave wiil depend greatly on the
width of the pulses, It is possible to modulate,
or change the pulse width by means of the
LFG.
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Wawveform

Setting Waveform

Description

Harmaonic Content

- NN

Saw Tooth

The sawtooth wave containg
a fundamental sine wave and
its integrai harmonic  sine
waves at a fixed ratio. The
level of each harmonic is as
shown on the right. When
fundamental content is 1, the
content of nth  harmonic
is 1in,

—

[#1

rEAH

B
]

Square

The square wave contsins a
fundamental sine wave and
its odd numbered harmonics
at a fixed ratio. The level of
pach harmonic is the same as
sawtooth wave: the content
of nth  harmonic s T
excapt that there are no even
nurmbered harmonics.

Lo

ilnin]

Puise

With puise wave, the har
monic content greatly varies
depending on the pulse width.
it is characterized by a lack
of the nth harmonic series
when the puise width is 1.
Thie exampia on the left lacks
3rd, 6th, and Sth harmonics
because the pulse width is
13 (33%).

PULSE WIDTH
at 33% {1/3)

25 7B

s

Pulse Width

b Manual PV

PWM Mode Switch (2) — Set to MAN
Pulse Width Modulation Knob Q)

-+ Determins the Pulse width.

B PWM by LFO

PWM Mode Switch () — Set 1o LFO
Pulse Width Modulation Knob 3)

- Adjusts the intensity of the modulation,

T

B{% —

LFO

SIGNAL

WAVE-

FORM




HPF

{High Pass Fiirer)

This filter lets the high frequency harmonics
pass and cuts off the low frequency har-
monics. As this filter is not voltage controlied,
Cutoff Point is changed by oniy moving the
knob.

{1} Cutoff Frequancy Knab

This knob sets the Cutoff point of the HPF.
With this set to 1, the DCO output passes the
filter unprocessed, and as it is raised, Cutoff
point is heightened, higher harmonics being
passed. In the meantime, at its lowest posi-
gon "0, lower frequencies are boosted,
{This is specially useful for boosting bass
sound of organ, etc.)

VCF

fWoltage Controlted Fliter}

This filter changes the tone cotor by cutting off
or emphasizing harmonics, This filisr lets the
fow frequency harmonics pass and cuts off
the high frequency ., and is controlled by a vol-
tage.

(3) FREQ » Cutoff Frequency Knob

This knob is to change the Cutoff Point of the
VCF. As you lower the knob, higher frequen-
cy will be cut off, and the sound will fade
out when the waveform becomes nearest to
Sine Wave.

{3; RES e Resonance Knob

This control emphasizes the Cutoff Point set
by Cutoff Frequency knob (). As yau raise the
knob, certain harmonics are emphasized and
the created sound will become more unusual,
more electronic in nature. ¥ you alter the
Cutoff Frequency Knob while the Resonance
Knob is set to a high level, you can create a
type of sound that is atiginable only from a
synthesizer. ¥ you raise the Resonance knob
up to the maximun, the VCF will start its sedf
oscillation.

{1 ENV ¢ Envelope Modulation Knob

When the Cutoff Point of the VCF is being
modulated by the output of the Envelope
Generator, this knob is used to adjust the in-
tensity of the modulation. You can change the
Cutoff Point of the VCF in each note with the
ADSRE pattern previcusly sat. So the tone
color within one noie can be changed qguite
drastically.

(5; Polarity Switch

This is the selector switch for the polarity of
the Envelope. When it is set at reverse polar
ity, the ADSR pattern will be reversed and the
one color alieration will be the other way
round.

LFG  KYBD

{6y LFQ # LFO Modulation Kneb

When the Cutoff Point of the VCF is being
modulated by the output CV of the LFQ, this
knob adjusts the depth of the growt or wah ef-
fect,

7y KYBD » Key Follow Knob

When the Cutoff Point is being controlied by
the KYBD-CV {Keyboard control voltage}, this
kncb adiusts the level of the KYBD-CV. i pre-
vents any inconsistency in the harmonic con-
tent caused by pitch aiteration. Conseguently
this knob is usually set o the maximum on
such a iong keyboard, but can be set to your
taste.

B NOTE

* The self-oscillation of the VCF does not
quaraniee an accurate pitch. Therefore, you
cannot expact a correct scale when playing
the keyboard.

It using the VCF self-oscillation as a sound
source, its pitch may turn out unstable,
since the Cutoff frequency does not change
continuously. In such a case, change the
position of the FREQ Knob 8 unitil you get
a siable pitch. {f you write it into memory
onee and recall it, the pitch will be stable)

EY

* The factory preprogrammed patches A-31,
58, and 82, and B-21, 27, 28, 3&, 36,
66, 72, 75 and 85 use the sound source
created by the VUF self-oscillation.
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When modulating the VCF using the En-
velope, set the knob (2) 1o a fairly low level in
case of positive porality, and set it to a fairly
high level in case of negative. Otherwise there

will be litile effect.



VCA

{Voltage Controlled Amplifier}

This is to control the volume (amplitude) of
the sound, and is normally controlled by the
output voltage from the Envelope Generator,

(1; Control Signal Selector switch

This swifch enables you fo select whether 1o
control the VCA by the signal from the En-
velope Generator or by the Gate signal.

(Z) VCA Level Knob

This adjusts the volume level in the writing

rmaode.

* This knob can be used fo match the
amplitudes (the volume sounds to your
ears) of all the pateh programs, This makes
the live performance much more comforta-
bie as there will be no volume difference
realized between two deflferent patches.
While writing a patch into memory, adjust
its level with this knob.

¥ When this knob is set too high, a sound dis-
tortion might occur, but this is not because
of the trouble of the Juno-106.

ENV

iEnvelope Genarator}

This generates the Control Voltage applied to
the VCF and the VCA, thereby controlling the
volume and the tone color of each note, This
output voltage is generated whenever you
press a key.

8 ENV QUTPUT
{(ADSR}

(3 A [Attack Time} Knob

This sets the time required for the voitage to
reach its maximum from the moment the key
is pressed down.

@) B {Decay Time) Knob

This determines the time required for the vol-
tage to drop from the maximum 1o the sustain
level. When the sustain level is high, the En-
velope curve does not change by adjusting
the Decay Time.

(&) 8 (Sustain Level} Knob

This knob determines the Sustain Level to
which the voltage Tails at the end of the Decay
Time.

(%) R (Release Time} Knob
This sets the time needed for the voltage o
reach zero.

B KEYBD

GATE

GFF
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Time {sec) } o —_

« The variation of zach knob.

Attack Time

;
i
]

Decay Tine and Release Time

e
x’f
o

[ \ S
Time {sec) - e — ._._x.

Sustain Level

In the figure shown above, the posifions of
the knob are not meant ic be exactly
correct, so the knob position does not nece-
ssarily correspond with the time and the
voltage.

e Setting of ADSR and Envelope Curve.

** Whan ali of the ADSR sliders are set to
zero, the waveform wili be an extremaly
shorl Pulse wave, and only a shor “click”
is heard. Please be cargful.

LFO

{Low Frequency Oscitlator}

This oscillator generates only low frequency
signal. It controls the DCQ and the VCF to pro-
duce vibrata and growl effects.

DELAY
RATE TIME

(1) Rate Knob
This seis the rate of the LFO.

() DELAY TIME Knob
This sets the time needed for the LFO 1o
start to functicn.

BEMDER

B s ——

(@ Bender Lever
While this lever is being pushed back, vibrato
effect by LFO is obtained.

@) LFO BModuiation Depth Knob
This determins the depth of the LFO Moduls-
tior,

* Refer to P.23 for the details of the Bender
tever and LFO Modulation Depth Knob.



lll. Function for Playing
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Keyboard

The Juno-106 has 5 octaves, 61 keys, but can
be played as a 7 octave keyboard {as shown
below) by using the Range Selector Switch.

WWhen the Range Selector Switch is set to 8,
the third C from the bottom corresponds to
the Middie C on a pianc keyboard. So, if you
wish to use the Juno-106 with the other
keyboards. This knowiedge will help you to
align the Middie C of the two keyboards.

&
Q ..... ! & T -
g:@ - 2 - T l;
£ A S— i : T |
= e ot
e i [ I
L ool
" : | : Range 4
i [ t f i |
: | | | ,f |
| ! i f 3 !
; : 3 Range 8 ;
i i . | : |
! s § ! ; |
! ! | ! 3 |
| : Range 16 | _u:
; f f : : '
| ! i i | |
; E | i I |
i , RN T T T U
g % Fiano
i 1 Keyboard
ST T SERY oF o &7 e
[ © MiddieCc 1 !
| t ! b i : |
! ' ¥ | 4 LS. n ¥ 1
l ] The Keyboard of
Fii]l the Juno-106

Highest and Lowest Tones

When you are using any of the Key Trans-
pose {1 octave), Bender (&1 octave), or
LFO Functions, there is range limit of high-
est and lowest tones, That is, when 8§ is
sefected in the Range Selector Switch, Cris
the lowest and Cz is the highest tone. In this
case, the Bender and LFO moduration does
not include the lower tone than Cr.

If you play the key higher than Ca, the sound
will becorme lower {if it is saw-tooth wave |,
or no sound is generated {if square wave),
Alsc, 16’ pitch range covers Ce to Cr and 47
covers £z fo Cs,

* The external information sent into the Juno
-106 through MIDI Bus is processed likewise.

Assign Mode

Poly 1

This mode turns the Juno-106 to a 6 voice
polyphonic synthesizer assigning one synth-
esizer voice to each key pressed. This is suita-
ble for the sound whose envelope curve is
simitar to piano or guitar, therefore chosen for
usual performance.

Poly 2

This mode is very simiar to Poly 1 assigning
only one synthesizer voice to each key pres-
sed. The primary advantage of Poly 2 is that
only the last note or notes played together
receive hatural release length. This mode is
suitable for the performance with portamento
effect,

& If 6 keys are simultanecusly pressed, no
more key will sound.

* Pressing the Poly 1 and Poly 2 at the same
time will turn the Juno- 106 to the Solo uni-
son mode, therefore it can be played as a
monophonic synthasizer that assign 8 voices
10 each key pressed,
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Controller

VOLUME

PORTAMENTO

®

N

S

BEHDER

U—c on

{17 Wolume Knob

(@) Portamente Time Knob

Portamento is a slide from one pitch to another.
This Portamanto Knob determines the time re-
guired to change pitches.

(3} Portamento Switch

There are two positions o be selected depend-

ing on your reguirement.

OFF : When the Portamento Switch is sst 1o
this position, the portamento effect is not
available at ail.

ON © With the Portamento Switch in this posi-
tion, the portamento sffect is always ob-
tainad,

1) Bender Lever / LFO Trigger Switch

+
BEMDER

i o g

& DCO Bend Sens Kaob

This sets the variable range of the DCO's pitch,
when it is controiled by the Bender @) (Max. =1
octave).

(a) VOF Bend Sens Knob

This slider knob sets the maximum effect of the
Bender, when it is controlling the cuteff point
of the VCF.

{7} LFO bdodulation Depth Knob

if the Bender Lever is being pushed back, LFQ
output controls the DCO (vibrato effect].  This
knob controis the depth of the vibraio effect.
Regarding the rate, adjust it by using the Rate
Knob in the LFO.



24

Key Transpose

Transposition to any key is possible.

By using the appropriate key, you can shift the
pitch of the entire keyboard. Therefore, you
can play & misic with many g's andb's in the
key of C major {=A minor).

B How to franspose

Pressing the Transpose Button will cause the
Display Window to show the current key (A to
Gj. While holding the Transpose Bution
down, press any key in any octave you like. If
the Transpose indicator lights, and the Display
Window shows the new key (A to G, trans-
position is completed and the Junc-106 will
now play in the key of the chosen note. Also,

" " in the Display represents §.lex. .= F¥)

Middle C

* if you press the key on the keyboard lower

than middle C {third “do” from the lowest),
it will be transposed down, and if higher
than that, transposed upper. That is £1
octave transposition is possible.
If # is transposed up, the new key will be
displayed. In case of downward transposi-
tion, minus “~" will be displayed on the left
of the new key indication. {e.g. "—-A"}.

* Please be sure no key on the keyboard is
hetd down when pressing the MID| Channel
Button.

# How 1o return 1o the normal key (Ckey)

Prassing the Key Transpose Button will cause
the Display Window to show the current key
{1 to 5 ). While holding the Transpose Button
down, press the Middie C key. If the "L " is
shown in the Display, and the Key Transpose
Indicator goes out, the Juno-106 has returned

o the normal condition (the key Ch

g

Juno-106's Keyboard

I
- 1T
{Press any Kay)

Transposed down

Transposed up

Remote Control

PATCH  PEDAL
SHIFT HOLD

Each time you press
the pedal, one
patch is advanced.




MIDI

{Musical instrument Digital imerfacsl

PATLr
HANK HUMEER

‘[E MIDI CHANNEL Number

MitDi Channel Button

Pressing the MiDI Channel Button will cause
the Display Window to show the MIDI Chan-
nel number currently set (1 to 16).

[Special Function}

MIDI Channel Button includes the function of
clearing information input through the MIDI
Bus. If you are annoyed by a sound that
woutld not stop at all, or Vibrato or Bender ef-
fect that remains against your will, press this
button to stop i

B Changing MIDI Channels

While holding the MIDI Channel Button, press
the Bank or Patch Number Buiton, and the
new MIDI Channet number will be shown in
the Display. Bank Buttons can be used for set-
ting MID! Channels 1 to 8, and the Patch
Number Butions 1 to 8 correspond to MIDI
Channel numbers 3 to 16.

Both receive and transmif functions are in-
cluded in & MID Channel, For instance,
changing the channel to "2 will turn both re-
cieve and transmit to Channel "2".

* H the receiving MIDI Channel is differert
from the transmit Channel number, MIDI in-
formation is not received lexcept the unit is
set to Omni mode).

B MIDEBUS

The MIDI Bus enables communication bet-
Ween two uUnits {or more than two units) by
means of digitally controiled signal. The infor-
mation that can be communicated through
the Juno-106's MIDI Bus are as follows.

—

Keyboard

Hold lwhen a Padal Switch is used}
Bender

Modulation by Bender

Patch Sefections

Reception and transmission of tone color
parameter by System Exclusive Message.

D AWM
s I s D

% Turning the Juno-1G8 on will automatically
select Channel 1.

R CH

|
]

While holding the
Buttan down.

Depending on the position of the MIDE Func-
tion, the information to be communicated will
differ {Refer to “MID! Function”).



26

MiDt Jacks

Three jacks are provided to allow connection
of the devices featuring the same system.
(Connecting non-MIDI devices ¢ the Juno-
106 will cause various troubiles.)

1 MIDEIN

By feeding digitaily controlled signal of other
MIDIE device through this input jack, the Juno-
106 can be controlled externally.

(2) MIDE oUT

Through this jack, digitally controlled signal is

sent ouf from the Juno-106 driving the MIDI

device connected.

* In the Juno-106, the signat fed through MIDI
In will not be cutput from the MIDE Cut.

1} Parailel Setup with a Keyboard.

AL

FHEL Gl 1t Fishdl Telike

@
(o
i)

-

KA
ouT

JUNG-108

AT
I

JP -6

* in a parallel setup of the Juno-166 and other keyboard, setthe

MiDI Function Switches to [ or 1.

2} Setup with a Keyboard Recorder

MIt M
ouT (N
JUNO-1086

MICH AID
ouT [N
MSQ-700

“ if sefting up the Juno-106 with a keyboard recorder , set the
MID! Function Switch 1o or i, Also, set the MIX OUT Switch
on the back of the keyboard recorder 10 off. The output through
MiDI OUT is different from the input through MID!ITN.

3 MHDE THRU

The digitally controlled signal fed into the
MIDI I Jack will be output without processed
from this MIDI THRU Jack. By useing this jack,
it is possible to control more than one device.

e, g.) Simultaneous control over the (2) and (3
by the Juno-106 ().

MIDH ! MIEH

[Note]

Please do not set up more than 3 units at a
time by using the MIDI THRU Jack. Use the
MIBI THRU Box MM-4 (optionall.

pr sl A
THRU I

oury oo (N
@ JUNO-108

S o ————

@ F JUNO-108 @ JX-3P
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W31 Function Selector Switch

Select this position for communication of
only Keyboard and Hold information.

. Select this position for communication of

the Keyboard, Hold, Bender on/off control,
and Patch Selection information.

. This position is 10 be selected to com-

municate the information of § plus tone
color parameter information by means of
System Exclusive message. Regarding
Patch Selection information, it can be
received by the Juno-108, but is not
transmitted from it

[ Mote

Regerding Patch Selections, MIDI Format
"0 101277 are assigned to the Patch prog-
rams of Group A-11 1o Group B-88.

FUNCTION
I 0o &

[ ]

FKYBD
HKYBO-BENDER

~PGM CHANGE
MALL

GROUP A
pak 12 34 8
L c 1 2 3 4 5 8 7
2 8 9 10 M 22 13 14 15
3 (% 17 18 19w N n 23
4 24 25 % 7 B8 29 %N 3
B R L AR EE B
> R B R R R Y
LA T B B R R R
8 55 5 58 B) 60 | 81 62 63
GROUP B
T 2 3 4 5 6 708
SR T 0 AT - T AT
2 2073 74 75 78 7 18 79
3 80 81 8 83 8 & | 8 &
a 88 8 9 9 9 9 o 9
B % @ 8% 8 100 101 102 103
& 104 105 106 107 108 108 110 197
7 M2 M3 M4 15 46 17 M8 119
& I e m
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[Mote 5] MIDi Function {Application of Sys-
tem Exclusive Communication}

in parallel setup of two Juno-106's, if the
MIDI Function Switch is set to I, the master
Juno can perfectly control the slave one. That
is, infermation of each parameter of the patch
selected in the master Juno will be sent to the
slave Juno by means of Exclussive Message.
The Information here includes the setting of
each control and switch, Here, the Patch Prog-
ram number Information is not transmitted (o
the slave Juno, but its tone colar will furn out
exactly the same as the master Junao's, be-
cause of the parameter Information sent from
the master Junc.

Changing patches in the masier Juno does
not alter the Program Number currently
shown in the Display on the slave Juno, only
dots will light indicating that Exclusive Mes-
sage has been received,

* Even if the slave Juno is set to Manual
mode, dots lighting is seen in the Display
when the Exclusive message is received,
Also if any of the controls or switches under
a red belt of the master Juno is moved even
slightly, corresponding parameter informa-
tion is transmitted fo the siave Juno, by
means of Exclusive Message, therefore the
slave Juno is perfectly controlled by it, re-
gardless of its own panel setting.

MIDI MIDI FUNCTION I MIDI
ouT IN
JUNO-106 JUNG-106
Mastar Slave

& Exclussive Message is a special kind of
message that aliows several informations
to be communicated bstween two (or
morel Juno-106's, or the Juno-106 and a
computer. This Exclussive Massage is av-
altable only when the MIDi Function Switch
is set to . In the setup with a keyboard
other than the Juno-106 or a keyboard re-
corder, set the MID! Function ta | or H which
does not allow communication by Exclus-
sive Message.
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{1} The Juno-106 features Key Transpose
function that allows the entire keyboard to
be shifted one octave up or down. (1) in
above figure shows the sound range of
key information that can be transmitted by
means of MIDI.

IV. Chorus Effect

{2} (@ in above figure shows the sound range

{7 octavers) of Key Information that can be
recieved by the Juno-106. If the data sent
exceeds this range, it will be automatically
transposed up or down to fit in the range.
Also, the key Transpose function does not
work on the information sent through the
MIDE in.

The chorus effect gives spaciousness and
richness to the sound. The effect becomes
stronger from left to right, that is il is stronger
than |. It is not possible to use | and I at the

same time.
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Specifications
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e JUNO-106

e 6 Voice programmable Polyphonic Synthesizer

Keyboard

61 keys, 5 octaves

DCO

L.FO Modulation Knob

Pulse Width Modulation Knob
PWM Mode Switch (LFO/MANUAL)
Pulse Wave (ON/QOFF} & indicator
Sawtooth {ON/OFF) & Indicator
Range Selector Buttons (16", 8, 4'}
Sub Oscillator Level Knob

Noise Level Knob

} Waveforms

HPF

Cutoff Frequency Knob {0/1/2/3}

VCF

Cutoff Frequency Knob

Resonance Knob {0~Self Osciltation)
ENV Moduiation Knob

Polarity Switch { /~ , )

LFO Modulation Knob

Key Follow Knob (0~ 100°%)

VCA

Control Signal Selector Switch {(ENV /'~ /GATE.L}
VCA Level Knob

ENV

Attack Time Knob {1.5ms~3s}
Decay Time Knob {1.5ms~12s)
Sustain Lavel Knob {0~ 100%}
Release Time Knob {1.5ms~12s}

LFO

Rate Knob {0.1Hz~30Hz)
Delay Time Knob {0~3s)

Controllers

Volume Knob

Portamento Time Knob
Portamento Switch {ON/OFF)
LFO Trigger Sens Knob
Bend Sens {DCO} Knab
Bend Sens {VCF) Knob
Bender Lever

Assign Mode

Poly 1 Switch
Poly 2 Switch

Key Transpose

Key Transpose Button & Indicator

MID! Channel

MiDI Channet Selector Button

Memory

Patch Number Buttons {1~8)

Bank Buttons {18}

Bank Group Selector Button (A/B}

Manual Button

Write Button

Save Button & Indicator

Verify Button & Indicator

Load Button & Indicator

Program Number/MIDI Channel Display Window

Chorus

OFF /1 /1l Switches

Power

Power Switch




33

Rear panel Output Jacks (Mono, Stereo)
Phones Jack (Stereo}
Pedal Hold Jack {DP-2}
Patch Shift Jack (DP-2)
Save Jack
Load Jack
Memory Protect Switch
MIDI Function Selector Switch {i, I, i}
MIDI In Jack
MIDI Out Jack
MID! Thru Jack
Tune Adjust Xnob (£50 cent)

Dimensions 992(W) x 320(D) x 120{H}mm/ 39-1/16{W)} x 12-5/8(D) x 4-11/16(H) in
Weight 10kg/ 22 Ib

Consumption 25W

Accessories 2.5m connection cables........... 1

* Specifications are subject 10 chage without notice.

Options

# Headphones RH-10 e Foot Volume FV-200

@ Carrying Case AB-1

¢ Pedal Switch DP-2

¢ Stand KS-2




wooe. JUNO-106 MIDI Implementation Chart

Transmitted Recognized Remarks

FUnCHiom - veviune. 1 ) 3 i o 3
Basic Defauit 1 1
Channel Changed 1-16 1-16 Tx=Rx

Default 3 1
Mode Messages OMN! OFF, POLY CMNI ON "OFF POLY

Altered Ehkkkkkkkkkkkkkx | MONO (M1 s 1, (M=1) e 3
Note 24108 0-127 The Nofe Mumber message that gi-

X ves less than 5 ms from MNote ON

Number True voice FEkkkkkokkk ks kdkx | 24-108 10 Note OFF cannot be received.
Velocity Noie ON X 9n v=64 fixed X n= 0 - %F

Note OFF X 89n wv=90 x
After Key's x ® x % ®
Touch Ch's e Y x x «
Pitch Bender X - - bt ™

1 X , X ) Modulation
B4 | } DD Hold
Control .
Maodulation value is

Change 0 or 127
Prog ® T x x . - 0-127
Change True = % S % ok ok ok K Kok ok ok ok ok 0-127
System Exclusive b * X X B Tone paramelers
System Song Pos X x

Song Sel % ®
Common Tune e %
System Clock ® .
Real Time Commands ® ®
Aux Local ON "OFF e W

All Notes OFF IS P2ic)) To(123-127)
Mes- Active Sense x ;
sages Resst x x
Notes When power up, OMNE OFF, POLY ON are sent in channet i
Mode 1 . OMN!I ON. POLY Mode 2 @ OMNI ON, MONO Yes
Mode 3 | OMNI OFF POLY Mode 4 OMNIE OFF, MONO e Moy



mooe  JUNO-106 MIDI Implementation

i TRANSMITTED DATA

1.1 When MIDI FUNCTION iz I.

Note events, Held onsoff and Channsl Meds messagas &ra seant

Status Sgeond Third Dascription
iG01 nann Okkk kkkk gl1ac 0480 Kata an
1001 nnnn Dkkk kkkk 0 Note off

Hold ok [rom resr paned jaeck

1011 rehA 0i06 8000 G111ty
a Hald =1f

123% nann G100 0000

1011 nsnn O11t 1081 G ALL HOTES QFF *2
011 nnnn Qi1 1146 4 CMKl OFF *1
LG11 nnnn G111 111 o POLY ON =]

notoe;
nann @ MID! channel number - 1, (if ch-i. mnan = 0000
kkkkkkk : 24 -~ 108
*1 When power up ar MIDI chamnel number is set
=2 When sil]l Hates turn OIf.

Lz When MIDT FUNCTION Is 2.

Messages In FUNCTION s |, Ptogram Change, Bander and LFD Medviation
are sent

Status Secand Third Description

L1100 nann OFPP PPEF Pregram Change
Growp—~A @ O -~ E3
Grogp—R @ B4 ~ 127

1116 nnre ouLO 0000 Obkbky bbhhb Pitch Bander

(L.58) msa) MsB Lsp

MAX (high) 127 88
CENTEH Gd 0
MK (low> 8 1]

1011 nhns 0900 aobi oLt il LFQ Modulatisn On

18011 nnnn cons onel 0 LFO Moduiation Off

1.3 When ¥1D1 FUNCTION iz 3.

Messages in FUNCTION {, Bender, LFO Moduiation and Exclusive Messages
are sent.

RECOGNLZED RECEIVE DATA

2.1 When MIDI FUNCTION is 1.
Whan powsr iz first applisd, recelver's mede is OMNT ON, POLY mods.
Notex ovents, Hold on/off and Channe} Hade Mazcazges ate recegnized.

Status Third

Second Descriptien

1008 nnan Okkk kkkx Quvy vuwy

Note OFF, walocity lgnered
9001 nnnn  Gkkk kkkk 0000 0GGO

Nota OFF
kekkkkk = 0 - 127 (24 - 10@)

180! annn Gkkk kkkk Uvvw vvvy Nota ON
kkkkkkk = 0 - 127 (@4 - 140
vewwwvy = § - 127, veleclty ignored
1311 nenn 4100 6404 ] haid QFF
1011 rnnn 0100 0oeo Guvy wwyy hold ON veyewwy = Lo« |27

1811 nnnn @111 161t i ALL NOTES GFF
{G11 nnnn alil 1100 a OH¥ 3 OFF
10t nnnn GLif 11G1 il OhkI OH
1Lt nmnan olLit r1ie Ommm mEms MONO ON
101! nn=n [ SRR R Y O POLY ON

Hoteax!

Mode mepssages (123 -

The JUNO-108 dees not

127% zre alse recognized as

respoand te MONG ON message

ALL HQTES OFF.

Moda messagas are recagnized as fellows:

POLY O ! MONG ON P OMONG O
t T mmmmenm = ] ! mmmmmmmm <> 1
OMNI DFF {$70) ! OMN1 = OFF T GMNI = OFF ! OMNI = ONM
I POLY TOPOLY POPOLY
OMNI ON (3702 @ OMNi = ON i OMNT = ON P OMNI = Ok
iOPOLY i POLY ¢ POLY

Recognized channeis are a:z foliows
mede voice megsages

OMH1 CFF mode

OMN1 OGN made

mode massages
basic channsi only
al} channels

baslec channal enly
sasic channael enly

2.2 When MIDI FURCTION s 2.

Messages in FUNCTION 1. Pragram Change. Bendsr and LFD Wedulation
are tecegnizad.

Stiatus Zecond Thirg Daseripiion
1100 nnnp OrpE FPPREP Program Change
Q - 83 Craup~A 11 - BB
62-[27 ; Grawe-8 I} - BB
1118 annn Ob G0 0000 Obkbb bbib Pitch Bender
LS € bits are ignorad
iGli nnnn 2000 900 Quww wvvw LFO Medulation

vo= 0 Omin 1 o~=> 127 f max )

nate: Sencitivity of the pitch Hhender and moduiation can be sdjusted

by raceivar

3

2.3 Whan ¥IDI FUNKCTION is 3.

Meszages jn FUNCTION 2 and EXCLUSIVE messiages ars recognized

EXCLUSIVE MESSACGES

- AN TR

—man TN

M an T

a.i Whan Group, Bank or Patch nuymber is changed

byte dascriptlion
111 D0DO  4FD Exclusive
ai0g 0001 4l Roland ID =
aall ndod =30 funcilon typa
G000 nnnn 20K R+1 = MID! channai, N = 0 - 15
O%XX =xax Program number © — 327
Gzzy zrzz value o - 127

(18 bytes toial for values)

1811 G111 eF7 EOK

uwx Exagmple FEE
a b c 4 & H T
FO 41 30 00 00 3% 2D 06 27 00 53 00 OO OO

S z
18 34 3B 20 56 28 00 1A 18 F7

3.2 VWhen Manuazl Butten iz pressed

byte descriptien
1111 GS0D  $FO
Gi100 0001 341
001% Q0 331

Exciusive
Roland ID
functian type

GOO0 nnnn 36N N+l = MILD! channel, N = 0 - 1§
0090 0400 =00 Buober indicates “Mapuazl®
Gzzz zz22 value o - 127
(1B bytss total for valuss)
1118 G311 2FY ECX
e Examp o #wm

A b e d 8 L T T

FO 41 31 0D DO 03 06 OO 00 0D 9F 3C 80 00

i . . . - - E

TF 45 CO GO 7F 00 OO 24 19 F7
4.3 When volume controlinrs of switches ars changed

byie descrigtian

1511 QGOB &FQ Exciusive
0100 0DO1 =43 Rslznd ID
bOl! ODD1  £32 function type
BOGO nnns $ON N+1 = MID! channel, N = 0 - I}
Oyry vyyy parameler mumber O - 17
Dzzz zzzz valuae g - 127
1111 0111 8F% EOX

wk¥ Exazmplne R
AR & 4 » { 3
FO 4 32 DG 03 Q4 F7

3.4 Paramatar number tabls

® for poatentlometers
PR funciien r % function

1] LFC rate ] YCF LFO
13 LFO delay 8 VOF KYBD
2 DCO LFG 1q YCA level
3 DCO FuM 13 attack
4 nzlse lavsl 12 decay
5 VCF cutofl 13 zustain
[:3 resonance 14 feleasa
ki VCF ERV 15 sub level
® for switches
. bit g 4 K] 2 1 Q
F B functlon
16 chotus cherus saw pulse H range
B0 Tieff I:on tiom H mne @ 4
0: 2 Dian O:att Oiott & gre ;. ar
H GGt 2 1§
17 a a POHP filter VCA BNV Py
HEE R AR 4 4 l:igatn L@ =~ 1:MAR
L 1 O:ENV 0: + O:LFO
P2
toan s 3
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