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2 « Introduction

Chapter 1
Introduction

Physical description

The Roland R-880 Digital Reverb is a 19" rack-mountable (2 Units high) device.
The GC-8 Graphic Controller is designed to sit on a table or desk top. The two units are
connected by a single cable, with connectors that resemble MIDI connectors, but that
have six pins and lock when inserted into the appropriate jacks.

The R-880 and the GC-8 are mutually dependent on each other: each does very
little without the other. The R-880 serves as the “mainframe” of the system, while the

GC-8 is the “control panel”.

The R-880

Input level control input and output level display Power switch
\ AN \

O Roland R'iﬂﬂ.,.. P s | \ [
v N i s
f

MID! channel select bution

rowkn

The R-880 has few controls. On the far left is an input level control and on the far
right is a power switch. To the left of the power switch is a button labelled MIDI CH SELECT.
This is used when the unit is part of a MIDI system, or when one GC-8 controller is used
with several R-880s. (See Chapters 4 and 11 for more information.) A 7-segment LED
showing the current MIDI channel number is to the left of this button.

In the center of the R-880's front panel is an LED display for input and output
levels. The displays show the signal tevel for each of the two analog inputs (not the digital
inputs), and the four outputs.
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8) The MIDI CH LED on the R-880 should read “1". If it doesn’t, press the MIDI CH
SELECT button next to it repeatedly until it reads “1”.

-9) Turn on the power switch on the GC-8. An initial graphic appears, and then
after a few seconds, you wili get this display:

MEMORY
LR o
1-2 Large Hall 2 2 Copy
1-2 Middle Hall 1 3 Name
1-2 Middle Hall 2 4 Write
1-2 Middle Half 3 5  hext
int 1 USED memmsmsmmeFFEE LAST It

10) Send some audio to the inputs of the R-880, and adjust the INPUT LEVEL con-
trol until you get a reasonable level showing on the LED display. If at the maximum pPOSi-
tion the signal level is too low, either boost the signal coming from your source, or if you
are using the unbalanced inputs, switch the UNIGAIN button on the rear of the R-880 to -
207 (it it isn't alreadyy).

T7) Turning the first EDIT KNOB on the GC-8 wil! toggle between internal and Card
memories. Turning the second EDIT KNOB will scrol] the preset locations within those
memories. Set the first knob to “Int” and set the second so that the line “1 1-2 Large Hall
17 is hightighted (in reverse type). Press the ENTER key.

12) After a few seconds, the preset “1-2 Large Hall 1" will be loaded into mem-
ory. Send some audio into the system, and listen to the effects of the preset at the outputs.

13) On the GC-8, hold down the SHIFT key and press the FUNC2 button. This takes
you into the Parameter mode. Turn the third EDIT KNOB, and look at the display immedi-
ately above it. The “RevIm” (Reverb Time) parameter will change as you turn the knob, as
will the diagram on the display, showing the reverb decay slope. The sound will also
change, as the reverb decay increases or decreases.
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Cope 0 szE  RevT o Bright
Hall 70 3.00 40 60

14) Turning the fourth EDIT KNOB changes the “ERLvI” parameter, and causes the
thermometer-like portion of the display to rise. This parameter is the proportion of early
reflections in the reverb sound. Changing it will have different efiects depending on the
nature of the signal, but generally speaking it will cause the sound to thicken at the
beginning of the reverb, giving it a more “explosive” quality.

15) Turning the fifth EDIT KNOB changes the “Bright” parameter, and moves the
fader-like object on the display. As this parameter increases, the high frequencies in the
reverb sound increase, making the reverb brighter, or more metallic.

16) Press the SHIFT key and the FUNC1 button. The parameters disappear, and the
screen shows a block diagram of various modules, connected together in various ways,
known as the “desktop”. (If it doesn’t, press the DOWN-ARROW key and then FUNC2.) The
modules marked “EQ” are parametric equalizers; those marked “ER” are early-reflection
senerators, and those marked “RS” are reverb units. The other modules are mixers. Study
this screen as you listen to the sound, and go back to the parameter screen if you like, by
holding the SHIFT button and pressing FUNC2. Press SHIFT-FUNC1 to return 1o this screen.

__ -
EQ1 ER1 AS1 -4 > 1 ALG
1Move
SRK | R
55} L[5
CLR
TRS EQ2 ER2 RS2 >-7 o2 '
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17) Now press SHIFT-FUNCS5. The list of presets returns. Turn EDIT KNOB 1 to “Card”
and turn EDIT KNOB 2 until “23 2-2 Stereo Delay” is selected. Press ENTER and the preset is
loaded into memory in a few seconds.

18) Go to the Parameter page by pressing SHIFF-EUNC2. Press FUNCS until you see
the menu consisting of “Chorus” and “Delay”, and press FUNC2. Turn the first EDIT KNOB.
The "DlyTm1” (delay time) parameter changes, and the first vertical line on the graph on
the right side of the display moves accordingly. The repetition of the audio signal in the
left channel (output channel 1) will get shorter or longer as you turn the knob. Turn EDIT
KNOB 2, and the “FdBck1” (feedback level) parameter changes, causing the decay of the
repeats over time, and the subsequent vertical lines on the display, to change. Turn EDIT
KNOB 3, and the overall level of the repeats changes. Turn the knob past zero to negative
numbers, and the repeats increase in level, but now the phase is reversed for each repeat.

] PARAM
b ITChotus

.‘,.I......snext

19) All of these parameters have been adjusted on Delay module 1. To adjust the
parameters on Delay module 2 {which is assigned to the right outputs, channels 2 and 4),
use the DOWN CURSOR key. Now “DlyTm2" is highlighted, and the knobs will operate on
all of the parameters in the same horizontal row as DlyTm2: “FdBck2” and “Out2”,

20) Press SHIFT-FUNC? and see how this algorithm is designed.

Although this demonstration has covered just about every function of the R-880,
it has still been just an introductory look at the system’s capabilities. Please read the next
section to understand the philosophy behind the design of the R-880 before going on to
the chapters that follow.
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What the R-880 is all about

The R-880 Digital Reverb and GC-8 Graphic Controller are the first in a new
generation of signal-processing devices for the professional recording, production, and
post-production studio. They incorporate highest-quality sound-processing circuitry, along
with state-of-the-art processing algorithms, and fully digital inputs and outputs, in a highly
flexible environment controlled with an intuitive graphic interface.

The R-880 is a multi-mode device, providing a wide variety of effects in an
slmost unlimited range of configurations. The processing modules — reverb, early
reflections, gates, delays, chorus, equalizers, and compressors — exist purely in software,
and so can be configured in any imaginable order or combination. Signals from the two
input channels can be processed independently, and their paths split and combined
through any modules on their way to the four independent outputs. Because there is no
analog/digital conversion between the modules, there is never any degradation of the
sound quality no matter how many modules are in use or how complex the signal paths
are.

The GGC-8's LCD display is designed to make the task of arranging the modules
and signal paths, as well as configuring the modules themselves, simple and intuitive,
using a “desktop” metaphor that will be familiar to users of modern personal computers. It
uses graphics to show the processing algorithms from the most direct to the most complex,
and to show all of the parameters of an individual module simultaneously. Menus are
used by the software to move around the operating system.

EQ1 | CR1l NLT | 1 ALG

— 1]

CLR
TRS |- Eqz P72 =72} 3 !
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Now turn on the power switch on the GC-8. (This switch can be feft on
permantly, once you have made a sucessful startup.) The display shows an initial graphic,
and then scrolls to display the message
that communications have been estah-
lished with the R-880, and that these
communications are taking place on
MIDI channel 1. After a few seconds, it
blanks out, and is replaced by the F-880 Graphic contrailer version 2.00
Memory page. (If it is not, then hold the Copyright(C) 1988,1989,1990 Roland Corp
SHIFT button down and press FUNC3,
and then et go of the SHIFT button and
press FUNCT,)

8 - Graphicoortroller 0 7T
GC-8 version 1.01
Copyright (C) 1988 Roland Corp.

At this point you might want to adjust the Contrast Control knob on the back of
the GC-8 with a small screwdriver (slot or Phillips-head) for maximum clarity of the dis-
play.

LR r-"jr] ik

55 ENTER to read

2 Large Ha i
2 Large Hall 2

2 Middle Hall 1

§

Middle Hall 2
-2 Middle Halt 3

1 LISED s FE = LAST
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Problems

If the system ROM card is not inserted properly, the message “Insert the system
card” will flash on the display. Check to see the card is inserted with the label up, and if
necessary remove it and re-insert it to establish contact,

If by mistake you have inserted the wrong card {for example, a RAM card), the
message “No System Program” will flash. Remove the card and insert the system ROM
card.

The System ROM card can be
removed as soon as the clock message
appears — at that point the operating
system is loaded and the card is no
longer necessary.

raphic cantroll

R-BB0 Graphic controller version 2.00
Copyright{C) 1988,1689,1 990 Foland Corp.
Can not communicate with R-880

Continug 7 (Yes.CONTROL)

If for some reason the GC-8
cannot communicate with the R-880,
you will get a message saying so. If you press CONTROL, you will be able to operate the
GC-8, but nothing you do will affect the R-880. To alleviate this problem, turn the power
off on both units, check your connections carefully, and turn the power back on.

If you should happen to

U

change MIDI channels on the R-880
while the system is running, then the
next time the GC-8 tries to transmit
information to the R-880, the system
will stall. and after a few seconds you
will get this message:

T kR

G

Cornraunication error on Chi
Connectedwith Ch 2
Continue ? (Yes CONTROL)
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4) FUNCtions: for miscellaneous functions such as setting up the MIDI program change
table, connecting multiple R-880s to a single GC-8, checking the status of the R-880's
digital inputs, and setting the internal clock.

5) MEMORY: for handling the transfer of programs in and out of the internal and card
memories. Also for naming programs, erasing programs, copying individual programs or

whole cards, and initializing cards.

This is the organization of the modes and menus:

Mode Menu —~ pownarrow —p  SUb-Menu
SHIFT-FUNCH FUNCE €——— Up-ARROW — FUNC#
1. ALGoritm | Alg— reverb mode and ype |—— 1 Move—amange modules

2. Joint — connect modules

2. PARAMeter 1-.- menus and screens depends on
; ¢ modules in use — see the .

v chapters describing the modules

3. MIXER T 1. InLvl— input levels . /0 Lvl— input and output levels
? 12, OutLvl — output levels | : e ———
-3. MxLvl— levels of inputs, outputs, and ™ 1. MxLvlT — internal mixers
internal mixers, displayed graphically 0 through 4
- 2. MxLvi2 —internal mixers |
‘ 5 through 9 |
(4.-FUNCtion ¢ pipy . Program Change table

| 2. Connec — interface between GC-8 and R-880(s)
| 3. R-880 — digital audio parameters

page 1:

- 5. MEMORY :1. Read — read preset from memory

2. Copy — copy preset from one location to another
3. Name — name preset

4. Write — write (save) ‘a preset 10 memory

-page 2: 4

1. Delete — delete {erase) preset

2. Init— initialize memory card

3. Backup — copy an entire memory card
L4‘ Protect — internal memory protect
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The Screens

The screens show the type of data chosen by the menus, and allow that data to be
adjusted. Each item on a menu has its own screen.

All of the screens have a cursor, although the form the cursor takes varies from
screen to screen. The screen Cursor is moved with the four CURSOR keys, and in some of
the screens in the Memory mode, it is moved with the EDIT KNOBS as well. When a cursor
is on an item, it generally appears “reversed”.

Adjustments of individual items on the screens are made with the EDIT KNOBs,
and also with the NUMERIC keys and ENTER key. Generally speaking, each EDIT KNOB
adjusts the parameter on the screen directly above it, so in many screens this allows you
to edit five parameters at once. The NUMERIC keys adjust only the parameter that the
cursor is currently on. The CONTROL, CANCEL, and HELP keys also have special functions in
some screens.

LCD Display Functic\)n buttons Cursor keys
t \ 1 s
1 | A\ A

Roland - EEE \ FUNCH
L T
FUNCZ ] -
L

\

7 L} 9
BN BN NN
HELP 4 3 &

I SN N S - Mumeric keys

CANCEL ' ? 3

. A
SHIET CONTROL o ENTER

© © © © © / e | - ———— 5T

/s T A}
Edit Knobs Arrow keys  Shift key N Help, Cancel, and Control butions

I EEE

The GC-8 can “remember” which screens have been called up, and when you
leave a mode and come back to it later, the last screen you were looking at while in that
mode is usually the one that appears.
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Some Examples

To see these concepts at work, let’s poke around the R-880's operating system a
bit. We won't permanently change anything, so don’t worry about saving your work vyet.

1) The Memory Mode

Press and hold the SHIFT button. You will see a menu listing all the modes on top
of the current menu. To get to the memory mode, while holding the SHIFT button, press
FUNG5. {If you have followed the procedure above, this will actually not change anything,
but if you haven't, this will get you back to the right place.) Let go of the SHIFT button. On
the right side of the screen is the Memory menu. The menu cursor should be on the word
“Read” — if it isn’t, press FUNC1. (If the word “Read” isn’t on the menu, press FUNC5
[” next”] and then FUNC1.)

Now you should be seeing a screen listing various programs. Turn the first EDIT
KNOB clockwise, and then counter-clockwise, while looking at the first item in the last line
of text on the screen. It changes from “Mem Int” to “Mem Card”. This means that this
knob toggles the Program Memory that is being addressed between the internal memory
and the memory on the card in the GC-8’s slot.

Turn the second EDIT KNOB. You will see the screen cursor move up and down
among the programs. When you reach the top or bottom of the screen, the screen takes
you to the next page of programs. There are 99 program positions in each of the two
memories, although not all of them have programs in them. When you scroll past position
99, you go back to the first page of programs. You can also move from one program to the
next using the UP- and DOWN-CURSOR keys (not to be confused with the UP- and DOWN.
ARROW keys ), and from ane page to the next with the LEFT- and RIGHT-CURSOR keys.

Now move among the various items MEMORY MEMORY
1 Delete

on the Memory menu by pressing the FUNC
buttons. Notice how the screens change. When
you press FUNC5 (“ next”) the menu itself
changes — it still says “Memory” on top, so
this is a second page of the Memory menu. To
get back to the first page, press FUNC5 again.

Let's go back to the Read screen and load in a program. Press FUNC1, then turn
the first EDIT KNOB until the display says “Int”, and the second EDIT KNOB until it says “2”
The screen cursor should be on “Large Hall 2” Press ENTER, and the top of the display
changes to “Now reading.. ” and in a few seconds to “Completed”



28 « Getting Started

2) The Algorithm Mode

Let's look at how this program is constructed. Press SHIFT-FUNC1 to get into the
Algorithm Mode. This mode has a menu and a sub-menu. Make sure you are on the main
(“upper”) menu by pressing the UP-ARROW (not the UP-CURSOR) key. This screen shows the
reverb algorithms that are in use, and how their inputs and outputs are arranged. Now
press DOWN-ARROW and then FUNC2. This is the algorithm “desktop”, which shows which
modules are in use and how they are connected to each other. For now, don't try to
change anything on either of these screens (if you do, the display will ask you if you really
mean it, in which case press CANCEL).

3) The Parameter Mode

Now let's look at the individual items that make up this program. Press SHIFT-
FUNC2 to get into the PARAMeter mode. The Parameter Menu always has two pages, which
are switched between by pressing FUNC5 (* next”}. In this particular program, the
parameter menu has two entries on the first page and two on the second. Each entry
represents a processing module. Press the FUNC button that corresponds 16 the module you
would like to examine.

From the menu page showing "1 Rev" and "2 EQ" as its choices, press FUNCT.
Now you will see a graphic display of the main reverb parameters. Turn the EDIT KNOB
under the word "RevTM"(the third one), and watch the numbers change as you turn. As
you turn the knob, you will see the graphic showing reverb time re-draw itself as well. If
you have audio going through the system, listen to the effects the change in reverb time
has on the audio. Also play with the Type, Size, ERLvl and Bright EDIT KNOBS.
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What you have just done is to use the “Macro” feature to change the settings of
the reverb.The pre-delay, densitys, hi and low frequency damping, and early reflection
patterns are all decided for you. You can change the settings on a much finer level by
using the "Manual” editing mode. You get to this mode from the Rev screen by pressing
the DOWN-ARROW key. This "sub-screen® of the Reverb module gives you individual con-
trol over all of the reverb parameters. Note that there are three sub-screens, Reverhy, Sub-
Rev, and ER to control all parameters in the manual mode.

TR evart
- . - [2SUubRey
Avpe @ - e T B Dty 3ER
Hall 51 76 2.80 S i
0.95 80 0.50 6033 60

Note that unlike the Memory Read screen, which showed only one line of data
-for the EDIT KNOBs to work on, there are now several lines of data that can be adjusted
with the EDIT KNOBs. Notice that one parameter is highlighted with reversed type — this is
the current cursor position. Turning any EDIT KNOB will change the parameter located

above the EDIT KNOB that is in the same horizontal line as the current location of the
CUrsor.

For example, if the cursor is on "PreDly" in the "Upper" line, the turning EDIT
KNOB 1 will adjust the Type of reverb, and turning EDIT KNOB 2 will adjust the Size of the
space. Turning EDIT KNOB 3, of course, will adjust the Pre Delay, and EDIT KNOBS 4 and 5
will adjust Reverb Time and Early Density.If the cursor is on "HiDmp" in the lower line,
EDIT KNOB 2 controls the Low Frequency of the Low Damping, EDIT KNOB 1 controls the
Low damping factor, EDIT KNOB 4 controls the High frequency of Hi Damping, and EDIT
KNOB 5 controls Reverb Density.

The cursor is moved around by using the CURSOR keys. The action of these keys
“wraps”: if you move the cursor off the top of the screen it immediately reappears at the
bottom, and if you move it off the left, it reappears at the right. It also repeats, like a key in
a word processor, if you hold it down.
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Besides the EDIT KNOBs, you can also adjust the parameter that the cursor is on
with the NUMERIC keys. You can type in any numerical value, and when you press ENTER,
that value is entered. Use the minus sign for negative numbers, and the decimal point for
decimals. If the number you type is out of the range of that parameter, the parameter will
be assigned the maximum value of its range (or the minimum, if you typed in a negative
number).

Note that when you adjust a parameter value with the edit knob, that value takes
effect immediately, but if you adjust a parameter with the NUMERIC keypad, the value does
not take effect until you press ENTER.

While we are on this screen, we will demonstrate the other keys. Pressing
CONTROL brings up the graph from the original EQ screen, but it now shows the values of
the equalizer as it has been set in the Manual mode sub-screen. Pressing CONTROL again
takes you back to the edit screen.

Pressing HELP calls up a screen known as a “Menu Map”. This screen shows the
condition of the various screens within the current algorithm. It will be discussed in more
detail in Chapter 6. Press HELP again and the screen goes back to where it was.

1 By oy TR T Revi
SYNC TReverd |

-------- | R R S B ‘I-lJ
Reverb: ER
' R FEUTHEE
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Go back to the main Reverb screen by pressing UP-ARROW. Now turn one of the
edit knobs. You will see a message across the bottom of the screen that says “WARNING
Change? (Yes:CONTROL, No:CANCEL)”. What this message is telling you is that by
changing a parameter on this screen, you have invoked the Macro function, and the
. settings on the Manual sub-screen will be restored to their default values. Since you have
no doubt gone to a lot of trouble to get those Manual settings just right, you do not want
this to happen, so you should press CANCEL.. The message goes away, and your most

recent action is cancelled.

o Baht 5 _hext

] Change? (Ves : CONTROL, No - GANGED)

We have now covered every button and control on the GC-8, and seen examples
of many of the menus and screens. We have also touched on all of the important
operating principles of the system. The following chapters will discuss the functions of the
R-880/GC-8 and the menus and screens in detail.
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Chapter 4
Using Programs

A Program is a description of everything that happens to the signal as it passes
through the R-880. It includes which processing modules are in use, the settings of their
individual parameters, how they are connected to each other, and how they are
connected to the inputs and outputs.

Programs are stored in the R-880’s internal Random Access Memory (RAM); on
the System Software ROM card that comes with the R-880 and GC-8; and on external
RAM cards that are available from Roland. The programs on the System ROM card are not
erasable or replaceable, but programs stored anywhere else are. Loading and storing
programs is done in the Memory Mode, as is naming programs, copying programs from
one location to another, and other memory-related chores.

Loading a Program (“Read”)

To load a program, enter the Memory Mode by pressing SHIFT-FUNC5. The first
item on the menu should be “Read” (if it isn’t, press FUNC5). Select it by pressing FUNCT.
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Choose the memory that you want to load the program in from -— Internal or
Card — by turning the first EDIT KNOB. The display shows your choice right above the
knob as “Mem Int” or “Mem Card”. Now scroll through the programs in that memory
using EDIT KNOB 2. You can also scroll through the programs using the CURSOR keys: the
uP and DOWN keys move the cursor up and down on the screen, while the LEFT and RIGHT
keys change pages (there are five programs on each page).
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If a memory location has a program in it, there will be a thick vertical line to the
immediate right of the number of the memory location on the screen, followed by the
name of the program. (However, it is possible, as we shall see in a moment, to have a
program with no name.) If there is no vertical line, the memory location is empty, and no
data can be read from it.

The message at the top of the display says “Press ENTER to read”. (If you select a
memory number that has no program in it, the message will change to “No Parameter to
read”.) Pressing ENTER loads that program into the R-880. The display changes for a few
seconds to “Now reading ...”, and then to “Completed”. The program is now ready for
use.

If you make a mistake, and Read in the WIong program, you ¢an press CANCEL,
and the system will revert to the program that was in use previously, You can cancel a
Read while the new program is being read, or even after it has been read, as long as no
changes have been made o the program, and as long as you have not left the Read screen
by pressing any of the other FUNC buttons. (If you try, you will get the message “Can not
cancel”.)

Another way to Read a program, if you know its number, is to enter the number
using the NUMERIC keys, and then press ENTER. The bottom line of the display will flash as
you are doing this. If you call up an empty program, the display will tell you so, and no
reading will take place. If you make a mistake — say you typed “6” when you wanted “7”
= YOu can press CANCEL, or you can keep entering numbers. The last two digits you enter
will always be the ones displayed and used. For example, if you type 12 and you wanted
34, vou can just enter “3” and “4” after the “1” and “2", and the screen will show “34”,
(Leading zeroes are allowed, e.g. “077))

Note that if you do any editing on a program, and then Read in a new one, the
edited version of the old program will be jost unless you have specifically saved it.
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Saving a Program (“Write”)

Before saving a program, you must turn off the Internal Memory Protect. To do
this, first choose “next” from the MEMORY menu (FUNC 53,then choose “Protect”. Turn any
of the EDIT KNOBs counterclockwise so the display shows the switch to off.

The procedure for saving a program is similar: choose “Write” from the MEMORY
menu (FUNC4), select an internal or card memory location (with the Edit Knobs, CURSOR
keys, or NUMERIC keys), and press ENTER. The program which is currently active — i.e., the
last program loaded in, plus any modifications that have been made to it — will be saved
in the designated memory location. On the screen, the memory location saved to will
display a thick vertical line next to the iocation number and the name of the current
program, showing that there is data in that location.

On the other hand, if you make a mistake and write a program to the wrong
location, you can immediately cancel the write operation by pressing CANCEL. The mem-
ory location will now revert to the program that it previously held {or if it was empty, it
will revert to being empty). Like a Read, you can cancel a Write while the program is
being saved, or even after it has been saved, as long as no changes have been made to it
after it has been saved, and as long as you have not left the Write screen.

(Note aiso that if you accidentally erase one of the Internal programs that was
provided with the unit and wish to get it back, the parameters for all of the factory
programs — both Internal and on the System Card — are detailed in the provided booklet
“(3C-8 Preset Data for R-880", and you can reconstruct the program by entering those
parameters in by hand.)

You don‘t necessarily have to save a newly-created or edit program before you
power down — although it is a good idea to do so. Under normal circumstances,
whenever you turn on the R-880 and GC-8, the last program that was active before you
turned off the power will still be active, even if that program has not been saved in any
memory location.
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Hearing your new algorithm: a short detour

You probably want to hear what this sounds like. However, changes made in the
algorithm mode are not “real time”. The operaling system requires you to transmit your
new algorithm to the R-880. This is done when you leave the algorithm mode. Press SHIFT-
FUNC2. When the “Transmit?” warning appears, press CONTROL to put the new algorithm
into effect. Press FUNC2 (“EQ"} to access the EQ parameters page.

Tpe
210 - 7.3 Shivng
kA Fred

29 1000 104 CONTROL
' T:-:,.-' [ l;l
1.0 7019 -20  Peakng GRAPH

Even though the equalizer is now connected, it actually isn’t doing anything be-
cause its default setting is “flat”. Therefore, in order to hear it have an effect on the sound,
you have to change its settings. This will be discussed more in Chapter 6, but try this now:
move the cursor to one of the three EQ bands and adjust the parameters with the EDIT
KNOBs while listening to the effects on the audio signal.
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Connection techniques

You can only connect an output to an input — the software will not let you con-
nect two inputs together or two outputs together (except of course the R-880 input can be
connected to a module input). You do not, however, have to connect outputs and inputs
in any particular order: you can start by selecting an input and then connect it to an out-
put, or do it the other way around. Neither is it absolutely necessary for the signal path to
go across the screen consistently from left to right; you can have the output from a module
on the right side of the screen connected to the input of a module on the left. However,
the display will be easier to follow if outputs are located to the left of the inputs they feed.

Note that while you select the start and end points for a connection, the software
determines how the connection gets displayed. You may not always agree that the way
the software draws the connection is the best or clearest way to draw it, but there is not
much you can do about it, and of course, it doesn’t really matter.

If a module is connected on the Joint screen and is then moved out of the active
area on the Move screen, all of its connections will be severed. If you change its position
without removing it from the active area, its connections will stay intact, and will simply
move around with the module.

If you make a mistake and choose a starting point for a connection that you don’t
want, you can cancel it in one of two ways. You can press CONTROL twice, which will
land the cursor back on Input A and de-select it. Or, you can put the cursor back on the
starting point and press ENTER. The cursor will stay where it is, but will return to its normal
size. (The fact that every time you enter the connection mode the cursor goes back to
input A can be helpful if you ever lose track of the cursor: you can always find it on input
A by pressing CONTROL twice).

Like in a conventional audio patch bay, you can split, or “mult” any of the outputs
of a module (or the R-880 inputs) to more than one destination. The procedure is the same
as setting up the

first connection:

choose “|NT” . [; ALG
from the function @ £01 pAon
mode, move the CLR

cursor to a starting TRS

point, press ENTER,

move the cursor
to the ending point, and press ENTER again. You can split off as many signals from a single
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The Menu Map
Moving around among the various screens and sub-screens when adjusting parameters
can be confusing, and a feature known as the “Menu Map” has been included to help

keep track of what has been done.

From any Reverb or EQ Parameter screen, press HELP. The Menu Map appears.
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The Menu Map shows you all of the screens associated with the Reverb module you
are working in, referred to as “Block” 1 or 2; their relationship to each other; and which
screen you are currently working on (by highlighting it). At the right side are shown which
Reverb Type is in use, and what Reverb Configuration is. (If they are in Tandem mode, the
word “Sync” will appear in the “BLOCK” window. See Chapter 8 for more on this.)

The Menu Map also shows which lower (Manual) screens associated with the current
Reverb module have had parameters changed on them, and which have not. Lower
screens that have been edited are shown with solid lines. For example, if you have heen
working on the upper (Macro) screen for REV1, then press HELP, the lower Reverh boxs -—
corresponding to the Manual Reverb screens — will be dotted. If you press DOWN-ARROW
and start making adjustments to the lower Reverb screen, then the next time you press
HELP, the lower Reverb box will be solid as well.

To leave the Menu Map, press HELP again, or any of the active FUNC or ARROW hevs.
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Chapter 7
Mixers

¢ ontrolling signal levels as they pass through the R-880 is the job of the Mixers. There
are permanent mixers at all of the inputs and all of the outputs, and other Mixer modules
can be placed anywhere in an algorithm. The input and output mixers are always active;
Mixer modules must be placed onto the desktop and connected into an algorithm to
become active. The R-880/GC-8 software provides ten discrete Mixer modules, each one
with two inputs and one output.

The Mixer settings are accessed by cailing up the Mixer mode: SHIFT-FUNC3. The first
two screens of the Mixer menu — Input levels (“InLvl”) and Output fevels (“Outbvl”) —
have a common sub-screen, which shows both input and output levels. The third screen,
“MxLvl”, shows input, output, and Mixer-module levels, and it has two sub-screens
showing only the Mixer-module levels
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Input Mixers

From the MIXER menu, select “InLvl” — FUNC1. The top of the screen is a “live” display
that shows the the input and output levels of the R-880, exactly corresponding to the LED
display on the R-880's front panel (it shows incoming analog audio, but not incoming
digital audio).
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The Gate screens have three parameters:

Thrsh — is the Threshold Level and which the Gate will open and close. It is set in steps
from -34.5dB to +7.5dB. If this is set at -34.5dB, the Gate will open at the slightest input
signal, and will stay open for most, if not all, of the reverb decay. If it is set to 7.5dB, it will
open only at the highest input signal levels — levels that cause the meters on the R-880
front panel to go well into the red. Generally speaking, the higher the Threshold Level, the
more sudden and dramatic the opening and closing of the gate will be.

Attack — is the amount of time the signal has to be above the Threshold Leve| before the
Gate will open. It is expressed in milliseconds from 0.7ms to 75.0ms. If this parameter is
set 0.7ms , the Gate opens as soon as the signal reaches the Threshold Level. If it is set to
75.0ms, the signal has to be maintained above the Threshold Level for a period of time
before the Gate will open.

Releas — is the amount of time the Gate takes to close after the input signal drops below
the Threshold Level. It is also expressed in milliseconds from 12ms to 1200ms. At 12ms,
the Gate shuts down quickly when the level drops, with a setting of 1200ms giving a
smooth decay of the reverb envelope.

A secondary effect of this parameter is that it determines what happens if the input
signal drops down below the Threshold Level and then comes back up again. Iif the setting
is long, then the Gate will stay open, and will not re-trigger when the signal level comes
back up. If it is short, then the Gate will close when the signal drops and open again when
the level comes back up.

Switch — The Gate can be turned on and off from this screen with the EDIT KNOB 4 |
Turning it off does not disconnect or remove the Gate from the algorithm, it merely treats
it as if it is always open.

The graphic display on the Gate screen shows both input and output lenels allowing
you to monitor the input signal and the effect of the Gate on the signal.
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Gates, mixers, and modules

Whenever a Gate is set up on the Reverb Algorithm page, it automatically places and
connects two Mixer modules. These Mixers are now under the control of the Gate —
Mixers 4 and 6 are controlled by Gate 1, Mixers 5 and 7 by Gate 2. Their output levels
cannot be set by you, but instead are automatically controlled by the Gate function. Their
input levels, however, are still under user control.

Re—

Initially, each Mixer module is connected so that
its inputs receive a signal from one of the outputs of its
associated reverb module, and also (if the reverb
module is in “Reverb” mode) one of its ER module’s
outputs. However, you can rewire the Mixers to affect
other signals: a Mixer doesn’t have to be wired to a
reverb module to be affected by that module’s Gate. You can connect other modules ——
Delay, Chorus, even another reverb module — to these Mixers, or even direct signal from
the R-880's inputs. Signals passing through these Mixers, regardless of their origin, would
then be subject to the action of the Gate.

Gates vs. compressors and mixers
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The Gate functions and the Compressor modules (discussed in the next chapter) use
the same processing code in the R-880, and therefore cannot be used at the same fime.
When Gate 1 is turned on, Compressor 1 is not available from the desktop, and when
Gate 2 is turned on, Compressor 2 is not available.

In addition, when Gate 1 is operating in Mode B, Mixer module 8 is not available, and
when Gate 2 is operating in Mode B, Mixer module 9 is not available.
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Chapter 9
Processing Modules

As we've aiready seen, the R-880 offers a host of processing options in addition to
reverb. These options can be used in conjunction with reverb, by themselves, or in
combination with each other. Each processing option is in the form of a module, and there
are two of each module, e.g., EQ1 and EQ2. Like modules can be used on two different
signal paths, or together on the same signal, or on different parts of a signal path, or in any
other conceivable combination.

Equalizers

The Equalizer {EQ) modules are automatically placed in the active area of the desktop
when a new reverb algorithm or configuration is selected. They are connected to the
R-880 inputs, or just behind the first mixer if the configuration calls for a single input
("1-2" or “1-4"). Of course, they don’t have to stay there, and using the Move and joint
screens they can be placed anywhere along any of the signal paths.

The EQ modules are fully parametric 3-band equalizers. They have two screens, a
Macro and a Manual. To look at one of the EQ screens, press SHIFT-FUNC2 to get into
Parameter Mode, and then FUNC2.

The EQ parameter screen presents control of the three bands on the screen. The low
band is on the top row. The parameters from left to right are Low Q, Freg, Gain, and
Type. The Mid-band is in the next row below the low-band, and the High-band is on the
hottom row. The characteristic of the High and Low bands can be set to shelving or peak-
ing. The frequency of each band is adjustable in 1-Hz increments, and the Q of each band
{in peaking mode) can be adjusted from 0.3 to 9.9 in increments of 0.1.
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The range of the three bands in the parameter screen is
Low = 20-2000 Hz
Mid = 200-8000 Hz
High = 1500-20000 Hz

There is no graph visible on the EQ screen, but there is one available. Press CON-
TROL, and a graph accurately showing the curve produced by the settings on the parame-
ter screen will be displayed. To get back to the parameter screen, press CONTROL again.
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Remember that if the Reverb modules are in Tandem mode, there will be only one set
of EQ} screens, and the same settings will be used for both modules, regardless of how
they are set up in the algorithm.
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Delays

The two Delay modules (“DL 17 and “DL 2" are simple digital delays, with one input
and one output each. They are adjusted on a single Parameter screen, which is accessed
from the second page of the Parameter Menu (SHIFT-FUNC2, then FUNCS [ next”], then
FUNC2). Parameters for both modules will be on this screen, even if one or both of them is

not in use.

The first row of parameters is for DL 1, and the second is for DL 2. All parameters are
adjustable with both the EDIT KNOBs and the NUMERIC keypad.
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DIyTM - the delay time of the module, in milliseconds, from 0 to 400.

FdBack — the level of signal fed back from the delay module’s output to its input, from 0
to 100%. Negative values mean that the first repeat is flipped 180° out of phase from the
source, and each subsequent repeat is 180° out of phase from the previous one.

Out — the outgoing signal level of the delay module, from 0 to 100%. Negative values
mean the outgoing signal is 180° out of phase with the incoming signal.
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Compressors

The Compressor modules (CP 1 and CP 2 on the desktop, CmprsT and Cmprs2 [FUNC3
and FUNC4] on the second page of the Parameter menu) are used to modify the dynamics
of an audio signal, by introducing varying levels of amplification or attenuation based on
the input level of the sigral. They are very sophisticated devices and, like everything else
on the R-880, work entirely in the digital domain.

Like Delays and Chorus, Compressor modules are not automatically included in any
reverb algorithm, but must be placed on the desktop manually. Unlike the other modules,
however, the Compressor parameter screens are not available from the Parameter Menu
unless a Compressor module is actually in the active area and connected. The two Com-
pressors are completely independent of each other, and each has its own screen.

The Compressor modules have two screens, a Macro and a Manual. To look at a
Compressor , go to the MEMORY Made and load 2.2 Compression Reverb “ from the
system card. Press SHIFT-FUNC2 to get into parameter mode, then FUNCS {(next), and
FUNC3 (Comprs1).
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The upper (Macro) Compressor screen shows a single compressor with the following
controls:
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Ratio — sets the amount of compression from 1.0:1 to 33.0:1
Thrsh — determines the level to affect compression. This is adjustable in steps from -

39.0dB to +6.0dB.

Attack — determines how quickly the compressor takes over when the signal initally
excedds a Threshold Level. This is adjustable in steps from 0.7ms to 75.0ms

Releas — determines how fast the Compressor returns to no gain reduction after moving
below the Threshold level. Setting longer release times will reduce pumping and breathing
of the Compressor.

Switch — turns the Compressor on and off-just fike the Gates

The graphic display also shows both the INput and OUTput levels of the Compressor as
well as the Gain Reduction (GR) . The last item on the display is labelled “R1 R2 R3”. This
shows the action of the Compressor. The Compressor is actually three units in one. On the
Macro screen, only one Ratio needs to be set to give “Soft-Knee” compression. Pressing
the DOWN-ARROW takes us to the Manual page. All controls are the same, but now you
have independent control over the Ratio and Threshold of each of the three sections of the
Compressor.
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On the Manual page, the Ratio and Threshold values have the same values as on the
Macro page. However, there are some differences. The three seqments are cascaded, so
the Threshold Level of segment 2 (Thrsh2) does not refer to the input signal of the R-880,
but instead refers to segment 1's output signal.
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When the R-880 input signal rises above Threshold Level 1 (Thrsh1), any further
increase in gain is modified by Ratiot.

When the signal leaves segment 1, it then goes to segment 2. If the new level exceeds
Threshold Level 2 (Thrsh2), it is subject to the compression ratio determined by Ratio2.
When it leaves segment 2, if its level exceeds Thrsh3, it becomes subject to the
compression of Ratio3.

The values that you set for the Threshold Levels of the three segments must be in the
correct order — that is, the setting of Thrsh3 must be higher than Thrsh2, which must be
higher than Thrsh1. The software handles this automatically, and will not let you enter an
incorrect setting for any of these levels.

The Attack and Release functions apply to all of the segments simultaneously, so a
signal breaching the Threshold level of segment T will take the same amount of time to be
“grabbed” by the compressor as a signal breaching the Threshold Level of segment 2.

As mentioned in the previous chapter, Reverb Gates and Compressors use the same
part of the R-880's processor, and so if Gate 1 is in use, Compressor 1 will not be
available, and if Gate 2 is in use, Compressor 2 will not be available. In addition, like the
Gates, using the Compressor modules reduces the number of mixers available: if
Compressor 1 is put in the active area, Mixer 8 is no longer available, and if Compressor 2
is active, Mixer 9 is not available.
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Chapter 10
Programming Techniques —
a sample

As you have seen so far, the GC-8 and R-880 are enormously complex and offer a
huge range of processing possibilities. Rather than try to list all of them, which would be
an impossible task, this chapter will instead walk you through the design of a number of
programs, some of which are provided with the system and some of which you will have
to set up. These programs are specially chosen to show you various interesting and
unusual ways to use the system, and should help to point the way for you to discover your

own.
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Factory Programs

The algorithms and screens for the following programs can be found in the book “GC-
8 Preset Data for R-880" that accompanied your system.

Int 18 — 1-2 Delay & Reverb 1

This is a complex program that uses two Reverb Stack modules and two Delay
modules to create a wide, spacey stereo image from a merged input. The Reverb modules
are set similarly, but are not in Tandem mode.

The Joint screen shows that the inputs are mixed, then split off to the two EQs, and also
to two Delay modules. The EQs (which are set flat) feed the ER modules in the normal
way, but then the ERs are split in an unusual fashion. The left output of ER1 goes to the left
outputs of the R-880 (through some mixers), and the right output similarly goes to the R-
880's right outputs, but the middle (“direct”) output feeds only one side of Reverb module
T, not both. The other input to the Reverb module comes from DL1.

Reverb module 2 is wired in a complementary way: EQ2 feeds ER2, whose outputs go
to the R-880's left and right outputs, as well as to one side of the Reverh module. The
other side of the Reverb module is fed from DL2.

The Reverbs differ from each other mostly in terms of their tonal characteristics and
how the Early Reflections modules are set up. ERT uses four quick, loud reflections with a
short pre-delay (edited individually on the ER sub-screen), while ER2 uses eight
reflections, starting a little later, and diminishing gradually over a fonger period of time.
Although the Reverbs are the same subtype and have the same RT60, Reverb 1 is a thinner
sound (lower Density) with a slightly damped high end, while Reverb 2 is thicker, and has
more pronounced high-end damping.

The delay time on DL2 is about 1/10 of second, providing a fairly tight ciuster, while
DL1 is almost twice as long, providing a more pronounced repetition. Both modules use
the same moderate amount of feedback.

The mixers are arranged to generate a true stereo image from the single imerged)
source. The early reflections and reverb generated on the same side as the mixer
predominate over those coming from the other side — e.g., the feft input of Mixer 1,
which contains the left output of ER1 and the left output of Reverb 1, and goes 10 the R-
880's left outputs, is set more than twice as high as the right input of Mixer 1. which
contains the {eft outputs of ER2 and Reverb 2.
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Int 19 — 2-2 Delay & Reverb 2

This 1o a somewhat similar program to int 18, but it has true stereo inputs. The input
Channels are kept substantially separate through the entire signal chain, thereby
maintainmyge the stereo identity of the signal. Because it is not generating a stereo image,
there is no reason for the Reverh modules to be different from each other, and so they are

i Tandom mode.

[he direct outputs from each Early Reflection module are muldt-ed, going both to the
ol iated Reverb module and o the opposite Reverb module. The signal going to the
opposite side is defayed once for 102 ms (hoth delays are set the same, with no feedback],
and attenuated. The outputs of the Reverb modules also cross to their opposite outputs,
similar 1o the previous program, and the crossed signals are similarly mixed relatively low.

int 17 — 2-2 Chorus and reverb 2

This program uses two relatively small Hall Reverb modules in Tandem, whose outputs
are passedl through Chorus modules for a bit of a “swimming” effect. The Choruses are
very slow, with a small depth setting, but they are set 60 degrees out of phase to keep the
sound moving.

The program has stereo inputs, and the mixers are set up so that the integrity of the
channels is substantially maintained.

You might want to experiment with exaggerating the effect by increasing the Choruses’
Depth and/or Rate.

Programs for you to try

The illustrations accompanying these program descriptions show only the screens
relevant to the current program. If a screen is not shown, you needn’t set any parameters
on it. Note that EQ screens showing "Low, Mid, Hi", should have Parameters set to the
following: Low-Freq-500-Shelving, Mid-Q-1.0-Freg-1000, High-Freq-2000-Shelving.
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When you have disconnected an R-880, that unit will no longer respond to program or
parameter changes from the GC-8 (although it will still process the audio signals just fine).
Therefore, if you want to work on only one R-880, disconnect all of the others.

Re-connecting an R-880 to the RRC bus is the same procedure: select the R-880 you
wish to connect with the CURSOR keys, and press CONTROL.

While all connected R-880s will respond to GC-8 commands, they will not all respond
to MiDI Program Change commands coming into the GC-8. If the GC-8 receives a
Program Change command, only the R-880 that is on the same channel as the program
change will respond to it. However, for that R-880 to respond, it must be connected to the
GC-8 on this page. f a MIDI Program Change message is received on a channel that is
being used by any currently-connected unit, the GC-8 display will change to show the
program called up by that Program Change. If there is no unit connected that uses that
channel, the GC-8 will not change. (Note that while multiple R-880s on a single GC-8 can
be set to run different programs at any one time, they all draw on a common memory, and
therefore use the same MIDI Program Change Table.)

[MIDI Program Change 18! channel 3 |
" .. 1O

(i@

] prograrm 18

"':5; > e

"

MIDI Program Change 18/ channel 3 |

_Jm

e

1 (NG responss)

Also note, as discussed in Chapter 7, that you can monitor the inputs and outputs o1
individual R-880s (if they are connected) from the “InLv]” screen on the Mixer Menu by
changing the MIDI channel in the special window on that screen
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Digital Parameters

You can examine the R-880's digital interface parameters (and change one of them) by
going to the Function Mode (SHIFT-FUNC4) and pressing FUNC4 — “R-880". You will get
the following screen:

Digifalinterface ] FUNC
Lock uniock Emphasis 50415 1 MIDI
Channel 2 ch Category general
Sarmpling 48kHz DigitalCp pemmit

Audio Md audio

CONTROL  CHANGE
e £14PHASIES

The values above are what you will see when there is no signal source connected to
the digital inputs of the R-880. If there is a digital input signal source, the parameters will
automatically change to match those of the input signal.

The “Change Emphasis” icon will appear only when there is no digital source. Signal
pre-emphasis is normally

switched On when the analog Parameter explanation settings
inputs are used, in order to
maximize the signal-to-noise clock locked to
. ) . Lock digital input lock
ratio of the internal analog-to- (digital input unlack
digital convertors, but it can be present)
switched Off (with the CON- )
( o Channel input mode g-channel
TROL button) when a digital 4-channel
device that requires no pre- Sarmoin sampling 44.1 kHz
emphasis is connected to the ping frequency 48 kHz
digital outputs. :
Audio Md audio mode audio .
non-audio
The parameters, their settings, —
and what they mean are in this | Emphasis pre-emphasis 5015 s
table: general
Category data format Ch
PCM
DAT
. - . prohibited
DigitalCp digitat copying permitted
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PROTECT for Internal Memory

To prevent accidental deleting or overwriting of programs in the Internal Memory, the
operating system has a “Protect” function. To access the Protect Page, go to Memory
Mode- SHIFT-FUNC5 - press FUNCS (next), then FUNC4 (Protect). Turning any one of the
EDIT KNOBs counterclockwise will turn Memory Protect off. Turning one of the EDIT KNOBs
clockwise will turn Memory Protect on. Whenever you first power on the R-880 and G(-
8, Memory Protect will default to “on”.

HERNTE for Internal Memory | MEMORY
1 Delete
2 Init
PROTECT 3 Backup

N Protct .o

OFF ON
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Troubleshooting

What’s Wrong with My Unit?

Why don’t | hear any signal?

lf you can see input signal on the R-880"s front panel display, then your inputs are
okay. If not, check your input cables, the effects sends on your console, and the switches
on the rear panel of the R-880.

if you see input signal and output signal, then check your output cables and the effects
returns on your console,

If you see input signal but no output signal, the output mixers in the system soitware
may be off, Go to the “OutlLvl” screen (SHIFT-FUNC3, FUNC2) and turn up those output
mixers you need.

| hear sound, but nothing is showing up on the input level display.

The input level display only displays signals coming in through the analog inputs, not
the digital inputs. If you are only using the digital inputs, you wiil see no activity on the
input display.

The input signal is teo strong, or too weak, or the output signal is too weak.

Reduce the input signal using the INPUT level control on the front panel of the R-880. if
it is still too strong (and you are using the unbalanced inputs), change the UNIGAIN switch
on the rear panel to +4 dBm {out). You can strengthen the input signal by setting the
UNIGAIN switch to -20 (in); if you are using the balanced inputs and the signal is too weak,
try the unbalanced inputs (with the switch at -20).

If you need to strengthen the output signal, set the UNIGAIN switch to +4, or use the
balanced outputs.

The power went off for a moment, and now the system won’t respond.

Whenever you turn off either the R-880 or the GC-8 and turn them on again, you must
make sure the System ROM card is in the GC-8 slot, even if the program you were using
came from a RAM card.
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| move a control but the sound doesn’t change.

There could be several reasons for this. it's possible that you are working on a parame-
ter screen of a non-functioning module, or a module whose output is mixed very low.
Parameter screens are always available for most of the modules, even if those modules
are not being used in the current algorithm. Or, if you are in the Reverb Algorithm or Joint
screen, any changes you make will not be effective until you specifically transmit them,
which is done in various ways, depending on the screen.

I've been working on a lower screen and | went to the upper screen just to have a look,
and now when | go back to the lower screen, all my settings are gone.

If you really have gone to the upper screen just “to have a look”, this shouldn't
happen. However, if you change anything on the upper screen, the lower screen will
change to its default values (and the software will warn you) — even if you “undo” the
changes you make on the upper screen right away.

I constructed a complex algorithm and just wanted to change the reverb type, but now
the algorithm is gone.

Any changes made on the Reverb Algorithm screen — Mode, Type, Configuration, or
Gates — will result in the algorithm being totally reconstructed. The best way to keep this
from getting in your way is to decide on your Reverb Mode parameters before you do any
work on the lower {Move and Joint) screens.

I came up with a new program and saved it in a memory location, but that memory
location still has the name of the program that used to be in it.

In the R-880/GC-8 software, you name a program after you write it into memory. I the
location you have written to was empty, the program will be initially saved with a blank
for a name. If there was some other program in there, the old program’s name will be
retained until you change it (from the Memory Menu, FUNC3).
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Error Messages
Messages shown at power-up:

Insert the system card (flashing) — There is no card in the card slot of the GC-8. Locate
the System ROM card and insert it in the slot.

Load error — The system software cannot be loaded from the System ROM card. Turn off
the power, recheck the card for dirt or insertion error, and try again.

No System Program — The card in the slot is not the System ROM card (probably because
it's a RAM card). Locate the System ROM card and insert it in the slot.

Check MIDI channel again — More than one R-880 is set to the same MIDI channel, or
there is some other confusion. Check all the MID! channel settings on
the R-880s.

Change the memory backup battery — The backup battery in the GC-8 is dead. Cali an
authorized Roland service center to amange for replacement.

Target software version is improper — The ROM set in the R-880 is an older version and
needs to be upgraded 1o version 2.00.

Messages shown in the Memory Mode:

Memory full — There is no space for more programs in the memory you've selected
{internal or Card). Delete some programs or use another card.

Card is protected — The memory-protect switch on the card is On. Set it to Off. You wil!
also get this message if you try to write to or initialize the System ROM
card.

Card is not ready — The memory card is not inserted or is inserted incorrectly. Insert it or
check it.

Card is not initialized — The memory card has not been initialized. Initialize it (SHIFT-
FUNCS5, FUNCS [“next”], FUNC2).
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No parameter to read — The memory location you are trying to read or edit is empty.

Hlegal card! Can’t initialize — The card in the slot will not work with the GC-8. Use only
the correct cards supplied by Roland.

Warning: Insert the card again — There is a problem reading the card. Re-insert it and
follow any other instructions that appear.

Messages that appear at other times:

Cannot communicate with R-880 -— There is a problem between the GC-8 and the R-880.
Check the power cable(s) and switches, the RRC cable(s), and the MID!
setting. {This message will also appear if you change the MIDI channel
on the R-880 while the system is running. In this case, wait
approximately 35 seconds, and the GC-8 will ask you if you want to
reset the system MIDI channel. Press CONTROL and normal operation will
resume.)

Turn off the R-880 and turn on again — The R-880 needs to be reset. Do as it says,
without turning off the switch on the GC-8.
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Appendix A

Parameter Map

FUNCI PgHiM
1 nev FUNC2
2 EQH
iPlate2 or
oNLR2 FUNC3
3 nex{ . e R e O CWGR DM SN SO pmo sl LEEN GG RN CERN NORH MNCN NN IGE GEW N REE
Y
Reverb Plate NLR
Type Type Form
Size RevTm PreDly
RevTm Bright GateTm
ERLv RevTm
Bright
DOWN-ARRQW DOWN-ARROW
DOWN-ARROW ¢
! [ | k4
FUNC1 FUNC2 FUNC3 FUNC1 FUNC2 ¥ EQ
Reverb SubRev ER Reverb SubRev NLR Low Q
Type PreDly Form Type PreDly Form Freg
Size Level Li Brill Level Ll Gain
PreDly L2 Depth L Type
RevTm L3 PreDly L3 Mid @
itiDnsty Dnsty RevTm Dristy Freq
¢)EDnsty PreDly {tiDnsty PreDly _ Gain
LowDmp T1 1EDnsty T High Q
LowFrg Ti LowDmgp T2 Freq
HiDmp T3 LowFrg 3 Gain
HiFrg T4 HiDmp T4 Type
1"/RDnsty HiFrg
DOWN-ARROW & yRDnsty
t Tap type only
offa“‘k fype ER 1 Tap type only
Y Number * Stack type
Delay anly

Lavei
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FUNC1 PARAM
1 Chorus
FUNC2 2 Delay FUNC3
3 Gatet FUNCA
4 Cmprs2
v v
Chorus Delay Gate Cmprs
Phase DiyTm1 Thivi Ratio
PrDly1 FdBck1 Attack Thrsh
Rate1t Outt Heleas Attack
Depthi DlyTm2 Switch Releas
PrDly2 FdBck2 Switch
Rate? Out2
Depth2

DOWN-ARROW

Cmprs
Ratio1
Thrsh1
Ratio2
Thrsh?2
Ratio3
Thrsh3
Attack
Releas
Switch
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Appendix B
Specifications

Analog 1/O

Input Levels

Balanced: +4 dBm {max. +18 dBm)

Unbalanced: +4 dBm {(max. +18 dBm)
or —20 dBm (max. 0 dBmy}

Input Impedance

Balanced: 10 kQ

Unbalanced: 10 k€2 {(+4 dBm)
or 560 kQ (-20 dBm)

Output Levels

Balanced: +4 dBm (max. +12 dBm)

Unbalanced: +4 dBm (max. +12 dBm)
or =20 dBm {max. =12 dBm)

Output Impedance

Balanced: 100Q

Unbalanced: 100Q (+4 dBm)
or 6800 (-20 dBm)

Digital I/O

Interface type: AES/EBU Consumer
(CP-340 Type ) standard
Optical or Coaxial

CD and DAT compatible, 20-bit

Sampling Frequency: 44.1 or 48 kHz
(switched automatically)

Convertors
Analog-to-Digital: 16-bit linear
Digital-to-Analog: 18-bit linear

General

Frequency Response: 20 Hz - 20 kHz (+0.2/
-3.0dB)

Signal-to-Noise Ratio: >80dB (IHF-A weighting
at rated input)

Dynamic Range: >90 dB

Total Harmonic Distertion: <0.015% (1 kHz at
rated input)

Power Consumption
R-880 with GC-8 connected: 54 watts
GC-8 alone: 90 mA @ 9V

Dimensions
R-880: 19" W x 3-9/16" H x 16-13/16" D
{483 x 91 x 421 mm)
GC-8:13-1/8" W x 6-15/16" D x 2" H
(333 x 176 x 51 \mm)

Weight
R-880:22 Ib. 1 0z. (10 kg)
GC-8:21b. 10 0z. (1.2 kg)
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Chapter 1
Introduction

Physical description

The Roland R-880 Digital Reverb is a 19” rack-mountable (2 Units high) device.
The GC-8 Graphic Controller is designed to sit on a table or desk top. The two units are
connected by a single cable, with connectors that resemble MIDI connectors, but that
have six pins and lock when inserted into the appropriate jacks.

The R-880 and the GC-8 are mutually dependent on each other: each does very
little without the other. The R-880 serves as the “mainframe” of the system, while the
GC-8 is the “control panel”.

The R-880

input level control Input and output level display Power switch
Y N A

0 Roland R-éim N \ (=]

INPUT

(o] / S
[
MIDI channel select button

I rowER

The R-880 has few contrals. On the far left is an input Jevel control and on the far
right is a power swilch. To the left of the power switch is a button labelled MIDI CH SELECT.
This is used when the unit is part of a MIDI system, or when one GC-8 controller is used
with several R-880s. (See Chapters 4 and 11 for more information.} A 7-segment LED
showing the current MIDI channel number is to the left of this button.

In the center of the R-880’s front panel is an LED display for input and output
levels. The displays show the signal level for each of the two analog inputs {not the digital
inputs), and the four outputs.
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Digital Inputs and Qutputs Roland Remote Control ba.’anggpuw ba/anclgc;jms
Optical Coaxial (RRC) input and output / unbalanced unbalanced
AN AN (= ]

DIGITAL IWOUT
BOTGUTN, N

A
BN . BN, o g -
Smirodo 00 GG L

COARIAL - TR ] = [
PEL 2 CHANNEL | CHANNELR CHa LA

aC BT w GHAMNEL 4 CHANMELY CHAM]
= o2 P A
G o o 0 == © ©
\ QUTPUT u AN U1
/ \ ]

o

=

\

AC power cannector Nameplate MID1 input and output UNIGAIN (unbalanced

input/output level} switch

The rear of the R-880 has input and output jacks for audio and control signals.
There are two input and four output channels. Audio jacks are provided for each channel
in both analog and digital format. Both balanced and unbalanced analog inputs and
outputs are provided. The operating levels of the unbalanced analog inputs and outputs
can be set with a switch, labelled UNIGAIN. Digital inputs and outputs are provided in
both coaxial and fiber-optic formats, and a switch is provided for choosing between them.
The analog and digital inputs may be used simultaneously, and their relative levels are
controlled in software. The analog and digital outputs may also be used simultaneously,
and they are parallel to each other.

Jacks are also provided for MIDI and Roland Remote Control (“RRC"} input and
output, and a switch selects between them. Under normal circumstances, the system will
be used in RRC mode. The RRC IN jack connects to the GC-8 through the RRC cable. The
RRC OUT jack is used to connect to other R-880 units under the control of a single GC-8, in
a daisy-chain fashion. The MIDI jacks are used only when the R-880 is under direct MID}
control, i.e., without a GC-8 Controller, using System-Exclusive commands.

Finally, there is a receptacle for the AC power cord. The type of power the unit is
configured for is on the nameplate next to the power cord receptacle. Make sure that the
available AC power matches this specification before connecting the unit to the power

supply.



4 » |ntroduction

The GC-8
LCD Display Functicin buttons Cursor keys
1
| \% | 1 1 \ I 71
[ | \ A A
Roland \ corianes RE-B \ FLNG)
N .
FUNCZ T N
] .
FUNC3
\ b ] . 7 H 4
FUNCS — - “ -
FUNCS RELP N i i .
W N B W IR | Numeric keys
N CANCEL i 2 1
o [ -

CONTROL i} ENTER

B mm —— Enver ey

SHIFT

=

) I A}
£dit Knobs Arrow keys  Shift key N Help, Cancel, and Control buttons

The GC-8's front panel contains a graphic LCD Display, five continuous stepped
EDIT KNOBs (numbered 1 to 5, from left to right), and 28 buttons, also known as keys. The
buttons are grouped as follows: 5 Function buttons (labelled FUNC); 4 CURSOR buttons; UP-
and DOWN-ARROW buttons (below the Function buttons); a SHIFT key; HELP, CANCEL, and
CONTROL keys; an ENTER key; and a NUMERIC keypad including decimal point and minus
(—) sign. Although the names of these buttons are usually descriptive of their functions,
they may have other functions in different contexts.
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MIDI jacks RRC jack Power switch

L
/

1l 1R DG 9y
G} O O O O SDﬂmA PD
e O e
/ THRU ouT RRC ouT
M
-----------

7 7
Memory Card slot Contrast control DC power input

The rear panel of the GC-8 contains a single card slot to accommodate a memory
card: either the ROM card which contains the system’s operating software and programs
(and which must be present on power-up), or RAM cards containing more programs,
There is also a contrast control for the graphic display; MIDI In, Out, and Thru sockets: a
socket for the RRC cable to the R-880; a DC power input; and a power switch.

In normal operation the RRC cable is connected from the RRC OUT jack on the
GC-8 to the RRC IN jack on the R-880. When the cable is'tonnected, power is provided to
the GC-8 from the R-880, and the external DC power input on the GC-8 is not used. After
the initial setup, the power switch on the GC-8 can be left On, and the switch on the R-
880 will turn both units on and off.

The MID jacks on the GC-8 will be used far more often than those on the R-880.
They are used whenever MIDI control over the whole systern (R-880 and GC-8) — e.g.,
MIDI program change control of presets — is desired. The MIDI jacks are used in
conjunction with the RRC: MIDI controls the GC-8, and the GC-8, via the RRC, controls
the R-880.
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Fast Installation and use: for those who can’t wait

This section will give you a quick method of getting started with the R-880, and
will introduce you very briefly to some of its functions. it is preferred that you skip this
section and go on to the next section of this chapter, and then follow the detailed
installation procedures in the next chapter. But if you can’t wait, go through this section
and then go on to the next chapter. Be sure to follow the instructions in this section and
the next chapter carefully.

1} Make sure the power switches on both the R-880 and the GC-8 are turned off..

2) Connect an audio cable from a source (such as an effects send on a mixer) to
analog audio input A on the R-880. Use either the balanced XLR or unbalanced 1/4-inch
jacks. Connect another cable from another source to audio input B. If you are using any of
the unbalanced inputs or outputs, set the UNIGAIN switch next to the inputs to “+4” (out) if
you have a professional-level audio console, or “-20” (in) if you are using musical
instrument- or consumer audio-level sources. If you are in doubt, leave the switch out,
which is the least sensitive position. (The switch does not affect the balanced inputs and
outputs.)

Note: Do not use the digital inputs for now. In all of the factory programs, they
are disabled, and yvou will hear no sound. See Chapters 2 and 7 for more information on
using the digital inputs.

3 Connect cables from audio outputs T and 2 of the R-880 to inputs or returns on
your console. (Don’t bother with outputs 3 and 4 for now )

4) Connect the RRC cable from the RRC OUT jack on the GC-8 to the RRC IN jack
on the R-880. Set the switch next to the MIDI jacks on the R-880 to “RRC”".

5) Connect the AC power cord to the receptacle on the R-880. Confirm from the
nameplate that your AC current is correct for the unit, and then plug the power cord into
the wall.

6) Insert the System Program ROM card (labelied “R88-G(C8-1") into the slot at
the back of the GC-8. Handle the card only by the top portion, and insert it with the

Roland name facing up.

7) Double-check all your wiring, and turn on the power switch on the R-880.
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8) The MIDI CH LED on the R-880 should read “1”. If it doesn’t, press the MIDI CH
SELECT button next to it repeatedly until it reads “17.

9) Turn on the power switch on the GC-8. An initial graphic appears, and then
after a few seconds, the display will read “Do you set the clock?”. Press CANCEL.

10) After a few seconds you will get this display: (if you don't, hold down the
SHIFT key and press FUNC5, then FUNC1.)

EZNS] Press ENTER (o read | MEMORY

| _
2 | 1-2 LargeHall 2 2 Copy
2 1 1-2 Middie Hall 1 3 Name
4 | 1-2 Middle Hall 2 4 Write
5 1 1-2 Middie Hall 3 5 next
W

USED mum———" -~ LAST:H

17) Send some audio to the inputs of the R-880, and adjust the INPUT LEVEL
control until you get a reasonable level showing on the LED display. If at the maximum
position the signal level is too low, either boost the signal coming from your source, or if
you are using the unbalanced inputs, switch the UNIGAIN button on the rear of the R-880
to “-20” (if it isn’t already).

1.2) Tuming the first EDIT KNOB on the GC-8 will toggle between Internal and Card
memories. Turning the second EDIT KNOB will scroll the preset locations within those
memories. Set the first knob to “Int” and set the second so that the line “1 1-2 Large Hall
17 is highlighted (in reverse type). Press the ENTER key.

13) After a few seconds, the preset “1-2 Large Hall 1” will be loaded into
memory. Send some audio into the system, and listen to the effects of the preset at the
outputs.

14) On the GC-8, hold down the SHIFT key and press the FUNC2 button. This takes
you into the Parameter mode. Turn the third EDIT KNOR, and look at the display
immediately above it. The “RevTm” (Reverb Time) parameter will change as you turn the
knob, as will the diagram on the display, showing the reverb decay slope. The sound will
also change, as the reverb decay increases or decreases.
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ERLvI
Hall 70 3.00 40

15) Turning the fourth EDIT KNOB changes the “ERLv]” parameter, and causes the
thermometer-like portion of the display to rise. This parameter is the proportion of early
reflections in the reverb sound. Changing it will have different effects depending on the
nature of the signal, but generally speaking it will cause the sound to thicken at the
beginning of the reverb, giving it a more “explosive” quality.

16) Turning the fifth EDIT KNOB changes the “Bright” parameter, and moves the
fader-like object on the display. As this parameter increases, the high frequencies in the
reverb sound increase, making the reverb brighter, or more metallic.

17) Press the SHIFT key and the FUNC1 button. The parameters disappear, and the
screen shows a block diagram of various modules, connected together in various ways,
known as the “desktop”. (If it doesn’t, press the DOWN-ARROW key and then FUNC2.) The
modules marked “EQ” are parametric equalizers; those marked “ER” are early-retlection
generators, and those marked “RS” are reverb units. The other modules are mixers. Studly
this screen as you listen to the sound, and go back to the parameter screen if you like, by
holding the SHIFT button and pressing FUNC2. Press SHIFT-FUNCT1 to return to this screen.

—
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18) Now press SHIFT-FUNCS. The list of presets returns. Turn EDIT KNOB 1 to “Card”
and turn EDIT KNOB 2 until “23 2-2 Stereo Delay” is selected. Press ENTER and the preset is
loaded into memory in a few seconds.

19) Go to the Parameter page by pressing SHIFT-FUNC2. Press FUNC5 until you see
the menu consisting of “Chorus” and “Delay”, and press FUNC2. Turn the first EDIT KNOB.
The “DlyTm1” (delay time) parameter changes, and the first vertical line on the graph on
the right side of the display moves accordingly. The repetition of the audio signal in the
left channel (output channel 1) will get shorter or longer as you turn the knob. Turn EDIT
KNOB 2, and the “FdBck1” (feedback level) parameter changes, causing the decay of the
repeats over time, and the subsequent vertical lines on the display, to change. Turn eDIT
KNOB 3, and the overall level of the repeats changes. Turn the knob past zero to negative
numbers, and the repeats increase in level, but now the phase is reversed for each repeat.

' PARAM
—ed e [TCRorus
Dy T |
210
DT | : , N B next
250 + 382 +100

20} All of these parameters have been adjusted on Delay module 1. To adjust the
parameters on Delay module 2 (which js assigned to the right outputs, channels 2 and 4),
use the DOWN CURSOR key. Now “DIyTm2” is highlighted, and the knobs wil operate on
all of the parameters in the same horizontal row as DlyTm2: “FdBck2” and “Qut2”.

21) Press SHIFT-FUNCT and see how this algorithm is designed.

Although this demonstration has covered just about every function of the R-880,
it has still been just an introductory look at the system’s capabilities. Please read the next
section to understand the philosophy behind the design of the R-880 before going on to
the chapters that follow.
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What the R-880 is all about

The R-880 Digital Reverb and GC-8 Graphic Controller are the first in a new
generation of signal-processing devices for the professional recording, production, and
post-production studio. They incorporate highest-quality sound-processing circuitry, along
with state-of-the-art processing algorithms, and fully digital inputs and outputs, in a highly
flexible environment controlled with an intuitive graphic interface.

The R-880 is a multi-mode device, providing a wide variety of effects in an
almost unlimited range of configurations. The processing modules — reverb, early
reflections, gates, delays, chorus, equalizers, and compressors — exist purely in software,
and so can be configured in any imaginable order or combination. Signals from the two
input channels can be processed independently, and their paths split and combined
through any modules on their way to the four independent outputs. Because there is no
analog/digital conversion between the modules, there is never any degradation of the
sound quality no matter how many modules are in use or how complex the signal paths
are.

The GC-8's LCD display is designed to make the task of arranging the modules
and signal paths, as well as configuring the modules themselves, simple and intuitive,
using a “desktop” metaphor that will be familiar to users of modern personal computers. It
uses graphics to show the processing algorithms from the most direct to the most complex,
and to show all of the parameters of an individual module simultaneously. Menus are
used by the software to move around the operating system.

p—
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The R-880 allows the most intricate parameters of the processing modules to be
adjusted, but for users who want to work quickly or do not need such precision, a feature
has been included that adjusts certain parameters in groups. This feature is called “Macro”
editing, and it allows the user to adjust effects characteristics such as reverb time, early
reflections levels, or equalization, without having to deal with every parameter and sub-
parameter associated with these characteristics. The Macro feature is designed to take care
of those adjustments in a logical, musical way with a minimum of hassle. Once it has
been used to set the basic parameters for an effect, should the user want to tweak the
settings further, all of the individual parameters are available, using the “Manual” editing
mode.

Once an effect has been designed, it can be stored either in the R-880's large
internal Random Access Memory, or on convenient and inexpensive RAM cards. An
infinite number of effects can be stored on such cards, and recalled nearly
instantaneously. In addition, any effect in internal memory or on a card (if,it is currently in
the unit) can be recalled with a MIDI Program Change command. MIDI can also be used
to control individual program parameters in real time using System Exclusive commands.

To achieve the highest possible sound quality, the R-880 has been designed to
accept and generate digital audio signals that conform to the AES/EBU digital transmission
standard. These signals can
be accessed using coaxial or
fiber-optic cables and

DIGITAL TNOUT
ouT

cHaly o

connectors, and can also be A , é
used in conjunction with 1 @ @

= OPTHCAL COMXEA) ==

conventional analog signals. / \

Optical Digital Coaxial Digital
Input and Qutputs Input and Outputs

Optical/Coaxial
switch

Finally, to ensure that the R-880 and GC-8 will remain at the forefront of signal
processing technology, the aperating system software is not built into the units, but instead
is supplied on a ROM card. Future software upgrades, which might conceivably include
new modules, new configurations, or completely new approaches to signal processing,
can be loaded into the system by the simple insertion of a memory card into the GC-8.
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Chapter 2
Installation

Even if you have followed the guided tour in the previous chapter, please read
this chapter carefully.

Important: Make sure the power switches on both units are OFF (on the R-880, in
the out position) before making any connections.

The R-880 is designed to be mounted in a standard 19” equipment rack. When
mounting the unit, use screws with washers in all four holes. The GC-8 is designed to sit
on a console or table top. It can be moved about freely, as long as you are careful not to
tangle, jerk, or crimp the RRC cable.

When mounting the R-880, allow as much space as possible above and below
the unit for ventilation. Avoid using either the R-880 or the GC-8 in conditions of high
heat or _humidity; in dusty areas; in direct sunlight; in areas subject to vibration; or in areas
with strong magnetic or RF fields, such as next to a fluorescent light, video monitor, or
speaker. Do not place heavy objects on top of the R-880.

Power

The power receptacle for the R-880 is located on the back panel of the unit. Use
the power cord that came with the unit, and connect it to the unit before plugging it into
the power socket. Make sure that the power switch on the front panel of the unit is off
(out) before connecting the power cord.

The GC-8, when used with the R-880, draws its power from the
R-880 and requires no external power supply.
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Important notes:

* The appropriate power supply for this unit is shown on its nameplate. Please make
sure that the line voltage in your installation meets this requirement.

* Do not use the unit on the same power circuit with any device that wili generate
line noise, such as a motor or variable lighting system.

* Avoid damaging the power cord. When disconnecting the plug from the socket, do
not pull the cord, but grasp the plug itself.

* If the unit is to remain unused for a long period of time, unplug the power cord.

Control

The GC-8 is the controller for the R-880. The two are connected by a single
cable, known as the RRC (Roland Remote Control) cable, which is supplied. This cable
resembles a MIDI cable, except it has an extra pin, and it uses locking connectors.

With the power to the R-880 off, plug one end of the RRC cable into the RRC OUT
jack on the back of the GC-8. The connector will “click” when it is fully inserted. Now
plug the other end of the RRC cable into the RRC IN jack on the rear panel of the R-880.
Set the RRC/MIDI switch on the back of the R-880 to “RRC”.

RRC cable piugs in here
]

RAC QUT o

VEE L AHE RET
ARASTH WMLY

DC input is not used when
R-880 is connected

If you are using more than one R-880 with the GC-8, you can “daisy-chain” the
units by connecting additional RRC cables from the RRC OUT jack of one R-880 to the
RRC IN jack of the next. See Chapter 11 on using multiple R-880s with a single GC-8.
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MIDI

When the R-880 and (-8 are used together, which 1s the normal configuration,
MIDI connections are made to the GC-8 only.

If the GC-8 is to be controlled by a MIDI keyboard, sequencer, computer, or
other device, a MIDI cable should be run from the MiDI OUT jack of the controlling device
to the MID1 IN jack on the GC-8. Other devices being controlled from the same source can
have their MIDE IN jacks connected to the GC-8's MIDi THRU jack, if desired. Try to avoid
using more than three or four MIDI devices in one “Thru chain”. as there is the potential
for errors or delays to result.

Normally, MIDI communication between the GC-8 and other MIDI devices will
he limited to Program Change commands being received by the GC-8. However, the
advanced MIDI user can take advantage of other types of MIDI communication using
System Exclusive commands to perform bulk dumps and other tasks. If you plan to use the
system in this manner, a cable should be connected from the GC-8's MIDI OUT to the
MID! IN jack of any device receiving data from the GC-8. Using System Exclusive data is
not covered in this manual, although a complete specification of the system’s System
Exclusive commands is in Appendix E. For further information, please contact Roland.

The R-880 itself also responds to MIDI, although only to System Exclusive
commands. If a direct link to the R-880 is desired (bypassing the GC-8), MIDI cables may
be connected to the R-880’s MIDI IN and OUT jacks. In this case, the RRC/MIDI switch
should be set to “MIDI”. Again, this configuration is not covered in this manual, although
the appropriate commands are in Appendix E.
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Audio

The R-880 has two audio input channels (A and B) and four output channels (1, 2,
3, and 4). Each input has two sub-inputs (analog and digital) and each output likewise has
two sub-outputs. The recommended method of wiring the R-880 into a studio is to use
two console effects sends for the inputs (either analog or digital), and four faders or four
effects returns for the outputs (either analog or digital). However, other wiring methods
using more or fewer connections may be used in other circumstances.

analog

For a professional installation using conventional analog wiring, the preferred
method of connecting the R-880 is to use the balanced XLR jacks. The R-880’s inputs are
designed to accept signals with a nominal

level of +4 dbm, and they have an
impedance of 10 kQ. The outputs are also G 2 Cold b Cald b
rated at +4 dbm, with an impedance of

100 Q. The inputs and outputs are wired: Output Input
Pin 1-Ground, Pin 2-Cold, Pin 3-Hot.

Alternatively, the unbalanced 1/ balanced analog inputs and outputs
4" jacks can be used. These have two

levels of sensitivity, which are selected
with the UNIGAIN switch on the rear

NHEL § CHANMELY CHAMKEL2 CHAMNEL 1 CHAMLE CH-AMEI.A

panel. The switch affects all of the ®) © @
unbalanced inputs and outputs ) @. E‘] ...m——b\-
simultaneously, but only the unbalanced N

ones — the balanced inputs and outputs unbalanced analog inputs and outputs

are not affected.

The switch should be in the “out” (“+4") position when the unit is being used
with professional studio-level audio sources. The sensitivity of the inputs and outputs with
the switch in that position is +4 dbm. The input impedance is 10 k2, and the output
impedance is 100 (2.

The switch should be in the “in” (*-20") position when the unit is being used with
sources that operate at lower signal ievefs, such as electronic musical instruments,
consumer audio products, and “semi-pro” studio gear. The sensitivity of the inputs and
outputs with the switch in that position is -20 dbm. The input impedance is 560 kQ, and
the output impedance is 680 Q.
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The balanced and unbalanced inputs on a channel cannot be used at the same
time. Inserting a plug into the unbalanced jack on an input channel disables the balanced
input for that channel. The balanced and unbalanced outputs, however, can all be used
simultaneously.

digital

The R-880 allows signals to be input and output at the digital level, and conforms
to the “AES-EBU Consumer” standard, also known as “CP-340 Type 1", This allows direct
digital interfacing with CD players, open-reel digital and DAT decks, and digital mixers
and processors, such as the Roland E-660 Digital Parametric Equalizer, at a sampling rate
of either 44.1 kHz or 48 kHz.

The standard specifies that stereo signals are transmitted on a single cable by
multiplexing the two channels, and so the digital inputs and outputs are in pairs: outputs 1
and 2 are on one cable, and outputs 3 and 4 are on another. Similarly, the two inputs are
on one cable.

Two types of digital connectors are R
oUY our M m

provided, coaxial and optical. The digital input S '

selector switch on the rear panel is used to E

select which type of connection to use. e s
Connection types cannot be mixed.

™,

The following table summarizes the connections that are made to the two devices:

GC-8 R-880

analog and/or digital

RRC V v

special circumstances
MIDI v P

only

Power ‘j
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using analog and digital together

The analog and digital inputs and outputs can be used simultaneously. The front-
panel input level control affects only the analog inputs, not the digital ones. Also, the
input level display represents only the level at the analog inputs, not at the digital inputs.

The analog and digital signals for a particular input channel are combined before
any processing occurs, but there is a software mixer that lets you adjust the relative levels
of the analog and digital inputs for each input channel before they are combined. See
Chapter 7 for details.

The digital outputs and analog outputs are exact copies of each other, and the
output level display is accurate for both sets of outputs.

Digital Formats

On the digital level the R-880 is compatible with all other AES/EBU Consumer
devices, and it also has some compatibility with devices using other formats. The inputs of
the R-880 can be driven with a signal in the “AES/EBU Professional” format (also known
as “CP-340 Type 1), although driving an AES/EBU Professional input with the R-880’s
output is a bit tricky. That’s because the Professional specification calls for a signal level of
3-7 volts on balanced lines, while the Consumer specification calls for a 500-millivolt
signal on unbalanced lines. Keeping cable lengths as short as possible will help in this
configuration.

[n addition, the R-880's inputs and outputs can be used with any device that uses
the “S/P DIF” (Sony/Philips Digital Interface Format) standard. S/P DIF is a kind of
“superset” of the AES/EBU Consumer format, in that extra bits are included for cueing,
location, and other information. While the audio from an S/P DIF source will pass through
the R-880 perfectly, and can be sent back to an S/P DIf device, these extra bits will be
lost.

When a digital signal is fed to the R-880, the R-880 automatically sets itself to
conform to the parameters of the incoming signal: type, sampling rate, pre-emphasis, copy
prohibition, clock accuracy, etc. These parameters are displayed on a special screen in the
“Func” mode. See Chapter 11 for more information.
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AES/EBU Consumer
or S/P DIF
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AES/EBU
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Note: In all of the factory programs (both in the Internal memory and on the
System ROM card), the digital inputs have been turned OFF. If you wish to use the
digital inputs with those programs, you must go to the mixer Menu and turn those inputs
on. See Chapter 7 for details.
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Maintenance and Service

The GC-8 uses a battery-backed memory for maintaining programs and
parameters. The battery has an estimated life of five years, although it is possible that the
battery may need to be replaced before that time, if you purchased the unit a significant
amount of time after it was manufactured.

When the battery is low, the display will read “Change the memory backup
battery.” The battery is not user-replaceable. You should immediately save all valuable
presets to a memory card, or write down their parameters on a piece of paper, in case they
get lost during battery replacement. Then contact an authorized Roland Service Center,
who wili then make arrangements with you to replace the battery.

if there is a problem with the R-880, the MID! channel display will show a
flashing letter ‘E’ on power-up. If this occurs, contact a Roland Service Center
immediately.

If either unit gets dusty, clean with a new paint brush or a soft, dry cloth. To
remove dirt, use a cloth slightly dampened with water. For stubborn stains, use a cloth
moistened with a mild detergent, then wipe dry with another cloth. Do not use solvents
like paint thinner when cleaning.

Service on either the R-880 or GC-8 should only be performed at an authorized
Roland Service Center. Although every effort is made to preserve user data during service,
such preservation cannot be guaranteed.
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Chapter 3
Getting Started

if you went through the brief tour in Chapter 1, you already know a little bit about
using the R-880. This chapter will describe the startup procedure in more detail, and also
explain more about how the R-880/GC-8 software is organized.

Power Up

Assuming you have followed all of the installation procedures in the previous
chapter carefully, you are now
almost ready to turn on the R-880.
First, hawever, you must insert the
ROM card containing the
operating system into the card slot
on the back of the GC-8. The card
is fabelled “R88-GC8-1", and it
must be inserted with the side
bearing that label facing up. This
card must be inserted every time
you turn the power on. Grasp the
card only by the top — touching
the metal strip at the bottom rear
may interfere with the GC-8s
ability to read the card.

Now turn on the R-880’s power switch. The MIDI CH display on the R-880 should
read “1”. If it does not, press the MIDI CH SELECT button repeatedly until it goes past 1 6,
to ”'] ”-
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Now turn on the power switch on the GC-8. (This switch can be left on

permanently, once you have made a
sucessful startup.) The display shows
an initial graphic, and then asks if you
want to set the unit’s internal clock.
The clock is not necessary for proper
operation of the system, so for now
you are better off pressing CANCEL, If
you wish to use the clock, see the
procedure for setting it in Chapter 11.

512-3 . Graphic controllar

R-880 Graphic controller version 1.01
Copyright (C} 1988 Roland Corp.

Do you setthe Clock 2
(Yes CONTROL No:CANCEL)

The screen then scrolls to display the message that communications have been
established with the R-880, and that these communications are taking place on MIDI
channel 1. At this point you might want to adjust the Contrast Control knob on the back of
the GC-8 with a small screwdriver (slot or Phillips-head) for maximum clarity of the

display.

After a few seconds, the message is replaced by the screen that was showing
when the unit was last turned off — which, if you are using the unit right out of the hox,
should be the Memory Read screen. If it is not, then hold the SHIFT button down and press
FUNCs, and then let go of the SHIFT button and press FUNCT.

EEMN] FressENTER (o read

MEMORY

IRl -2 Larae Hall b
2 | 1-2 LargeHall 2
31 1-2 Middle Hall 1
4 1 1-2 Middle Hall 2
5 1 1-2 Middle Hall 3

int [EY 1

1Bead
2 Copy
3 Name
4 Write

5 hext

USED M - LAST 1
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Problems

If the system ROM card is not inserted properly, the message “Insert the system
card” will flash on the display. Check to see the card is inserted with the label up, and if
necessary remove it and re-insert it to establish contact.

If by mistake you have inserted the wrong card (for example, a RAM card), the
message “No System Program” will flash. Remove the card and insert the system ROM
card.

The System ROM card can be removed as soon as the clock message appears —
at that point the operating system is loaded and the card is no longer necessary.

if for some reason the GC-8
cannot communicate with the R-880,
you will get a message saying so. If

-0

Graphic controfler

you press CONTROL, you will be able Do you set the Clock ?

- : {(Yes:CONTROL,No:CANCEL)
o op_erate the GC-8, but nothmglyou Can not communicate with R-880
dO WE” affect the R-880. To allewate Continue ? (YGSCONTROL)

this problem, turn the power off on
hoth units, check your connections
carefully, and turn the power back on.

If you should happen to change MIDI channels on the R-880 while the system is
running, then the next time the GC-8 tries to transmit information to the R-880, the system
will stall, and after a few seconds you
will get this message:

T e l'!lf'l';} a—*_*.«_«*f*

Comrnunication error on Chi
ConnectedwithCh 2
Continue ? (Yes:CONTROL)

Press CONTROL and the GC-8 will set itself to the R-880’s new MIDI channel.
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Organization of the R-880

Terminology

The R-880 uses a variety of different “Modules” to process incoming audio
signals. These modules exist within the system software, and are connected together
entirely in software, in the digital domain. There are no patch cables or digital-to-analog
conversion to worry about or degrade the sound. The combination of which modules are
used and how they are connected together is called an “Algorithm”. The construction of
algorithms is under user control.

The individual settings of the modules are known as “Parameters”. A parameter
can be a reverb decay time, a delay feedback level, the bandwidth of an equalizer, etc.
Some modules have only a couple of parameters, while others have a dozen or more.

A special type of module is known as a “Mixer”. This module goes between other
maodules, combining signals and controliing their relative levels as they go from one
processing module to another. There are also software mixers at the inputs and outputs of
the R-880.

The combination of algorithm, parameter definitions, and mixer settings is called
a “Program”. Programs determine everything that happens to an audio signal once it
enters the R-880. Once a program is defined, it can be stored, either in the R-880's
internal memory or on a separate memory card, and also given a name. Programs can be
called up from internal or card memory at any time using the controls on the GC-8, or by
MIDI program-change commands. Programs are altered in real time using the GC-8, and
can also be modified using MIDI System-Exclusive commands.
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The Controls

The R-88(’s operating software is organized into “Modes”, “Menus”, and
“Screens”. The menus appear on the right side of the GC-8's display, and have from one
to five items. The screens occupy the rest of the display, and range from very simple to
very complex.

The Modes and Menus

There are five operating modes: ALGorithm, PARAMeters, MIXERS, FUNCtions, and
MEMORY. Each mode has one or more menus associated with it. Some of these menus
cover more than one page, which is indicated by the last menu item being “ next”. Other
menus have “sub-Menus” for certain items.

You move among the modes by holding the SHIFT key
and pressing the FUNC button corresponding to the mode you
want. You select items on a menu by using the FUNC keys. The
menu shows which item is selected by displaying it in reverse
(white on black) type. If a menu has a sub-menu, you move to
and from it by using the UP- and DOWN-ARROW keys (not to be
confused with the UP- and DOWN-CURSOR keys). When a sub-
menu is in use, the right-hand side of the display screen shows
one menu “lying on top” of another.

You can always move to a new mode at any time, from any menu or screen, by
pressing SHIFT and the appropriate FUNC key.

The purpose of each mode is as follows:
1) ALGorithm: for constructing the processing algorithm by placing processing modules
and setting up the signal paths among them, and also for selecting the identity and
function of the reverb modules.

2) PARAMeters: for adjusting the operating parameters of each processing module.

3) MIXERSs: for setting levels as the signal moves through the various modules, and at the
R-880's inputs and outputs.
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4) FUNCtions: for miscellaneous functions such as setting up the MIDI program change
table, connecting multiple R-880s to a single GC-8, checking the status of the R-880's
digital inputs, and setting the internal clock.

5) MEMORY: for handling the transfer of programs in and out of the internal and card
memories. Also for naming programs, erasing programs, copying individual programs or

whole cards, and initializing cards.

This is the organization of the modes and menus:

Mode Menu  — cowsnamow — Sub-Menu
SHIFT-FUNC# FUNCH €——— UparROW — FUNC#
1. ALG orithm Alg — reverb mode and type & ;1. Move — arrange modules
- — i —— 2. Joint — connect moduies
_______________________________ .
2. PARAM eter L —-—. menus and screens depend on modules in use

1 — see the chapters describing the modules
:_ and the Parameter Map in Appendix A

3. MIXER T L Inkvl — input levels ' /O Lvl — input and output fevels 1
2. Outlvl — output levels ————J o oo
3. Ml - levels of inputs, outputs, and 1. Mxkvil — internal mixers
internal mixers, displayed graphically : 0 through 4 |
2. MxLvi2 — internal mixers |
5 through 9
4. FUNCtion |1 pmipy .. Program Change table
2. Connec  — interface between GC-8 and R-880ts}
3. Clack
4.R-880 — digital audio parameters
5. MEMORY i —— .0y,
1.Read — read program from memory
2. Copy — copy program from one focation to another
3.Name — name program

4. Write — write (save)i program to memaory

FUNCS
page 2:
1. Delete — delete (erase) program
2. lnit — initialize memory card

3. Backup —— COpY an entire memory card
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The Screens

The screens show the type of data chosen by the menus, and allow that data to be
adjusted. Each item on a menu has its own screen.

All of the screens have a cursor, although the form the cursor takes varies from
screen to screen. The screen cursor is moved with the four CURSOR keys, and in some of
the screens in the Memory mode, it is moved with the EDIT KNOBs as well. When a cursor
is on an item, it generally appears “reversed”.

Adjustments of individual items on the screens are made with the EDIT KNOBs,
and also with the NUMERIC keys and ENTER key. Generally speaking, each EDIT KNOB
adjusts the parameter on the screen directly above it, so in many screens this allows you
to edit five parameters at once. The NUMERIC keys adjust only the parameter that the
cursor is currently on. The CONTROL, CANCEL, and HELP keys also have special functions in
some screens.

LCD Display Function buttons Cursor keys
1
[ \% ‘| A 1 | 7 S
I \ Y AN 1
Roland \ O T | Feont t ‘——YL’—}
—— T ] ?

7 il

HIELP % 5§

NN NN R - NOTCrC keys
4 1

AN ¢

©0OOO @/ | —— ]

N

FLINCY
u
[

FLING'S

7 Al
Edit Knobs Arrow keys  Shift key Help, Cancel, and Control buttons

The GC-8 can “remember” which screens have been called up, and when you
leave a mode and come back to it later, the last screen you were looking at while in that
mode is usually the one that appears.
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Some Examples

To see these concepts at work, let’s poke around the R-880's operating system a
bit. We won't permanently change anything, so don’t worry about saving your work yet.

1) The Memory Mode

Press and hold the SHIFT button. You will see a menu listing all the modes on top
of the current menu. To get to the memory mode, while holding the SHIFT button, press
FUNCS. (If you have followed the procedure above, this wiil actually not change anything,
but if you haven't, this will get you back to the right place.} Let go of the SHIFT button. On
the right side of the screen is the Memory menu. The menu cursor should be on the word
“Read” — if it isn’t, press FUNC1. {If the word “Read” isn't on the menu, press FUNC5
[“ next”] and then FUNCT.)

Now you should be seeing a screen listing various programs. Turn the first EDIT
KNOB clockwise, and then counter-clockwise, while looking at the first item in the last line
of text on the screen. It changes from “Mem Int” to “Mem Card”. This means that this
knob toggles the Program Memory that is being addressed between the Internal memory
and the memory on the card in the GC-8's slot.

Turn the second EDIT KNOB. You will see the screen cursor move up and down
among the programs. When you reach the top or bottom of the screen, the screen takes
you to the next page of programs. There are 99 program positions in each of the two
memories, although not all of them have programs in them. When you scroll past position
99, you go back to the first page of programs. You can also move from one program to the
next using the UP- and DOWN-CURSOR keys (not to be confused with the UP- and DOWN-
ARROW keys ), and from one page to the next with the LEFT- and RIGHT-CURSOR keys.

Now move among the various items on MEMORY MEMORY
the Memory menu by pressing the FUNC buttons. | Read 1 Delete
Notice how the screens change. When you press 2 it
FUNCS (" next”) the menu itself changes — it still 3 Name
says “Memory” on top, so this is a second page of 4 Write
the Memory menu. To get back to the first page, 5 next 5 next

press FUNCS again.

Let's go back to the Read screen and load in a program. Press FUNC1, then turn
the first EDIT KNOB until the display says “Int”, and the second EDIT KNOB until it says “2”.
The screen cursor should be on “Large Hall 2”. Press ENTER, and the top of the display
changes to “Now reading...” and in a few seconds to “Completed”.
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2) The Algorithm Mode

Let's look at how this program is constructed. Press SHIFT-FUNCT1 to get into the
Algorithm Mode. This mode has a menu and a sub-menu. Make sure you are on the main
{“upper”) menu by pressing the UP-ARROW (not the UP-CURSOR) key. This screen shows the
reverb algorithms that are in use, and how their inputs and outputs are arranged. Now
press DOWN-ARROW and then FUNC2. This is the algorithm “desktop”, which shows which
modules are in use and how they are connected to each other. For now, don’t try to
change anything on either of these screens (if you do, the display will ask you if you really
mean.it, in which case press CANCEL).

3) The Parameter Mode

Now let’s look at the individual items that make up this program. Press SHIFT-
FUNC2 to get into the PARAMeter mode. The Parameter Menu always has two pages, which
are switched between by pressing FUNC5 (* next”). In this particular program, the
parameter menu has two entries on the first page and two on the second. Each entry
represents a processing module. Press the FUNC button that corresponds to the module you
would like to examine.

From the menu page showing “1 Rev” and “2 EQ” as its choices, press FUNC2.
Now you will see a graphic display of a parametric equalization curve. Turn the EDIT
KNOB under the word “Mid” (the second one), and watch the numbers change as you turn.
If you wait a second, you will see the curve re-draw itself as well. If you have audio going
through the system, listen to the effects the change in mid-range level has on the audio.
Also play with the first (“Low”) and third {“Hi") EDIT KNOBS.
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What you have just done is to use the “Macro” feature to change the settings of a
three-band parametric equalizer. The center frequencies, type of curve, and bandwidth
are all decided for you, but you have control over the amount of cut or boost on the three
bands. You can change the settings on a much finer level by using the “Manual” editing
mode. You get to this mode from the EQ screen by pressing the DOWN-ARROW key. This
“sub-screen” of the EQ moduie gives you individual control over alf of the equalization
parameters: center frequency, whether the curve is peaking or shelving (high and low
bands only), and bandwidth (Q), as well as cut or boast, on each of the three bands.

500 |
1000 CONTROL
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Note that unlike the Memory Read screen, which showed only one line of data
for the EDIT KNOBs to work on, there are now several lines of data that can be adjusted
with the EDIT KNOBs. Notice that one parameter is highlighted with reversed type — this is
the current cursor position. Turning any EDIT KNOB will change the parameter located
above the EDIT KNOB that is in the same horizontal line as the current location of the
cursor.

For example, if the cursor is on “Gain” in the “Mid” line, then turning EDIT KNOB
1 will adjust the Q of the middle equalizer, and turning EDIT KNOB 2 will adjust the center
frequency of that equalizer. Turning EDIT KNOB 3, of course, will adjust the gain. If the
cursor is on “Type” in the “Low” line, EDIT KNOB 2 adjusts the low equalizer’s center
frequency, EDIT KNOB 3 the Gain, and EDIT KNOB 4 toggles between Peaking and Shelving
curves (EDIT KNOB 1 happens to be disabled in this example, because the EQ is in the
Shelving mode).

The cursor is moved around by using the CURSOR keys. The action of these keys
“wraps”: if you move the cursor off the top of the screen it immediately reappears at the
bottom, and if you move it off the left, it reappears at the right. It also repeats, like a key in
a word processor, if you hold it down.
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Besides the EDIT KNO8s, you can also adjust the parameter that the cursor is on
with the NUMERIC keys. You can type in any numerical value, and when you press ENTER,
that value is entered. Use the minus sign for negative numbers, and the decimal point for
decimals. If the number you type is out of the range of that parameter, the parameter will
be assigned the maximum value of its range (or the minimum, if you typed in a negative
number).

Note that when you adjust a parameter value with the edit knob, that value takes
effect immediately, but if you adjust a parameter with the NUMERIC keypad, the value does
not take effect until you press ENTER.

While we are on this screen, we will demonstrate the other keys. Pressing
CONTROL brings up the graph from the original EQ screen, but it now shows the values of
the equalizer as it has been set in the Manual mode sub-screen. Pressing CONTROL again
takes you back to the edit screen.

Pressing HELP calls up a screen known as a “Menu Map”. This screen shows the
condition of the various screens within the current algorithm. It will be discussed in more
detail in Chapter 6. Press HELP again and the screen goes back to where it was.
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Go back to the main EQ screen by pressing UP-ARROW. Now turn one of the EDIT
KNOBs. If you have adjusted any parameter in the lower screen, you will now see a
message across the bottom of the screen that says “WARNING Change? (Yes:CONTROL,
No:CANCEL)”. What this message is telling you is that by changing a parameter on this
screen, you have invoked the Macro function, and the settings on the Manual sub-screen
will be restored to the values set by the Macro function. Since you have no doubt gone to
a lot of trouble to get those Manual settings just right, you do not want this to happen, so
you should press CANCEL. The message goes away, and your most recent action is
cancelled.
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We have now covered every button and control on the GC-8, and seen examples
of many of the menus and screens. We have also touched on all of the important
operating principles of the system. The following chapters will discuss the functions of the
R-880/GC-8 and the menus and screens in detail.
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Chapter 4
Using Programs

A Program is a description of everything that happens to the signal as it passes
through the R-880. It includes which processing modules are in use, the settings of their
individual parameters, how they are connected to each other, and how they are
connected to the inputs and outputs.

Programs are stored in the R-880’s internal Random Access Memory (RAMY); on
the System Software ROM card that comes with the R-880 and GC-8; and on external
RAM cards that are available from Roland. The programs on the System ROM card are not
erasable or replaceable, but programs stored anywhere else are. Loading and storing
programs is done in the Memory Mode, as is naming programs, copying programs from
one location to another, and other memory-refated chores.

Loading a Program (“Read”)

To load a program, enter the Memory Mode by pressing SHIFT-FUNGS. The first
itern on the menu should be “Read” (if it isn’t, press FUNCS). Select it by pressing FUNCT.

MPWSG ENTER 1o read I MEMORY
(W1-2 Large Hall 1 T 1 Read

2 1 1-2 Large Hall 2 2 Copy

3 1 1-2 Middle Halt 1 3 Name
4 | 1-2 Middie Hall 2 4 Write
51 1-2 Mlddle Hall 3 5 ngxi
A 1 USED wee—— R EE LAST -1

Choose the memory that you want to load the program in from — Internal or
Card — by turning the first EDIT KNOB. The display shows your choice right above the
knob as “Mem Int” or “Mem Card”. Now scroll through the programs in that memory
using EDIT KNOB 2. You can also scroll through the programs using the CURSOR keys: the
UP and DOWN keys move the cursor up and down on the screen, while the LEFT and RIGHT
keys change pages (there are five programs on each page).
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If a memory location has a program in it, there will be a thick vertical line to the
immediate right of the number of the memory location on the screen, followed by the
name of the program. (However, it is possible, as we shall see in a moment, to have a
program with no name.) If there is no vertical line, the memory location is empty, and no
data can be read from it.

The message at the top of the display says “Press ENTER to read”. (If you select a
memory number that has no program in it, the message will change to “No Parameter to
read”.) Pressing ENTER loads that program into the R-880. The display changes for a few
seconds to “Now reading ...", and then to “Completed”. The program is now ready for
use.

If you make a mistake, and Read in the wrong program, you can press CANCEL,
and the system will revert to the program that was in use previously. You can cancel a
Read while the new program is being read, or even after it has been read, as long as no
changes have been made to the program, and as long as you have not leit the Read screen
by pressing any of the other FUNC buttons, (If you try, you will get the message “Can not
cancel”.)

Another way to Read a program, if you know its number, is to enter the number
using the NUMERIC keys, and then press ENTER. The bottom line of the display will flash as
you are doing this. If you call up an empty program, the display will tell you so, and no
reading will take place. If you make a mistake — say you typed “6” when you wanted “7"
— YOU can press CANCEL, or you can keep entering numbers. The last two digits you enter
will always be the ones displayed and used. For example, if you type 12 and you wanted
34, you can just enter “3” and “4” after the “1“ and “2", and the screen will show “34”.
(Leading zeroes are allowed, e.g. “07".) .

Note that if you do any editing on a program, and then Read in a new one, the
edited version of the old program will be lost unless you have specifically saved it.
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Saving a Program (“Write”)

The procedure for saving a program is similar: Choose “Write” from the MEMORY
menu (FUNC4), select an internal or card memory location (with the EDIT KNOBs, CURSOR
keys, or NUMERIC keys), and press ENTER. The program which is currently active — i.e., the
last program loaded in, plus any modifications that have been made to it — will be saved
in the designated memory location. On the screen, a thick vertical line will appear next to
the number of the memory location you have saved to, showing that there is data in that
location.

There is no write-protection available for the Internal memory — if you save a
program to a location that is already occupied, the old program will be erased. However,
and this is very important, the old program’s name will be retained until you change it.

On the other hand, if you make a mistake and write a program to the wrong
location, you can immediately cancel the write operation by pressing CANCEL. The
memory location will now revert to the program that it previously held (or if it was empty,
it will revert to being empty). Like a Read, you can cancel a Write while the program is
being saved, or even after it has been saved, as long as no changes have been made to it
after it has been saved, and as long as you have not left the Write screen.

(Note also that if you accidentally erase one of the Internal programs that was
provided with the unit and wish to get it back, the parameters for all of the factory
programs — both Internal and on the System Card — are detailed in the provided booklet
“GC-8 Preset Data for R-880", and you can reconstruct the program by entering those
parameters in by hand.)

You don‘t necessarily have to save a newly-created or edit program before you
power down — although it is a good idea to do so. Under normal circumstances,
whenever you turn on the R-880 and GC-8, the last program that was active before you
turned off the power will still be active, even if that program has not been saved in any
memory location.
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Naming a Program

The R-880/GC-8 only lets you name a program after it has been saved. After
following the saving procedure above, choose “Name” from the MEMORY menu {(FUNC3).

There is now a flashing cursor on the spot where the name for the program will
begin. On the right side of the screen is a “pallet” of letters, numbers, or other characters.
You choose a character to begin the name by turning EDIT KNOB 5 (under “Pallet”) until a
pallet appears that
contains the character you
want. There are upper-
and lower-case letters,
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mar nd Kanji 4 5 6
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characters available. Then )
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press the button on the M W N . Pallet
NUMERIC keypad that o .
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corresponds with the
character you want to
place.

As soon as you enter a character, the cursor moves one space to the right, if you
want to leave a space, turn EDIT KNOB 3 (“Space”) one notch (carefully!). The Space knob
works in both directions, so you can wipe out a previous letter or an entire name easily. If
you make a mistake, you can move the cursor backwards or forwards with EDIT KNOB 4
(“Cursor”}, and replace any character(s) you want.

You can also use the CURSOR keys in the naming operation. The LEFT- and RIGHT-
CURSORs duplicate the function of the “Cursor” EDIT KNOB. The UP- and DOWN-CURSORS
will change which program you are naming, by selecting the previous or next program on
the list for that particular memory. If you change programs in the middle of a naming
operation, the name change will not take effect, and the original name of the program will
be retained.

When the name is complete, press ENTER, If you change your mind and decide to
go back to the old name, you cannot press CANCEL, but there are ways to cancel the
operation: press any of the FUNC keys, or the UP- or DOWN-CURSOR keys, or turn either of
the first two EDIT KNOBs.
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Note that you can actually name a program at any time, not just immediately
after saving it.

Also note that the factory-provided programs (in RAM and on the System ROM
card) all have names that begin with a pair of numbers like “1-2" or “2-4" . These numbers
reflect the input/output structure of the algorithm used by the program; e.g., one
icombined) input feeding two (combined) outputs, or two separate inputs feeding four
discrete outputs. Though it is by no means required that you use these figures in program
names that you devise, it is a very useful convention for helping you remember the
structure of a program, and is recommended. More information on the structure of
algorithms is provided in the next chapter.

Deleting and Copying

Two other functions on the MEMORY menu are “Delete” (item 1 on page 2: press
FUNGCS [“ next”], and then FUNC1) and “Copy” (item 2 on page 1). Choosing Delete and
pressing ENTER erases the contents of the memory location the cursor is on, (You can also
type in the number of a program with the NUMERIC keypad, and press ENTER to delete it.)

Choosing Copy gives you a screen with two lines. The top line is the memory
location and program you are going to copy from, and the bottom line is the memory
location you are going to copy to (with the name of any program that is currently in that
location). Use the EDIT KNOBs to select the type (Internal or Card) and number of the
source and destination memories. Press ENTER to execute the copy. Remember that any
program in the location being copied to will be lost. You can copy from Internal to Card,
internal to Internal, Card to Card, or Card to Internal.

Press ENTER to copy ] MEMORY
[I.I 1 1-2 Large Hall 1 ' Read
I 1-2 Large Hali 1 3 Narme
USED s REE 4 Write
Frorm To 5 next
Int 1 RER (nt 1
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Using Memory Cards

The internal RAM of the R-880 can hold quite a few programs, but it is not
unlimited, and in fact it is nearly full when the unit is shipped from the factory. If you
don’t want to erase any of the factory programs, and yet would like to store some of your
OWN programs, you must use a memory card.

Two types of memory cards are available from Roland: catalog numbers M-128D
and M-256D. Although the cards have 99 memory locations, it may happen that a card’s
memory will be full before all its locations are used up. That is because the amount of
memory each individual program takes up varies according to its complexity, and if you
store a lot of complex programs, the card memory will fill up more quickly. The M-256D
has 32 kbytes of RAM, and will hold about 75 of the most complex programs. The M-
128D has 16 kbytes, and will hold approximately half as many,

Installing the béttery

When using a memory card, you must first install the battery that comes with it.
Instructions for inserting the battery are included with every memory card. Also be sure
that the PROTECT switch at the top of the card is “off”, or you will not be able to store
programs on the card.,

After you've installed the battery, you can insert the card into the slot on the GC-
8. Note that when you first power up the system, you must have the “System Program”
ROM card inserted, but as soon as you see the first screen (“Do You Set The Clock?”), you
can remove it and insert any other card.

Initializing the card

When you first use a brand-new RAM card, you must initialize it. After you insert
the card, the display prompts you with the message “Card is not initialized”. The “Init”
function is item 2 on Page 2 of the MEMORY menu. Press FUNC2 and then ENTER, and the
card will be initialized. {You can also use this function to erase all of the programs on an
already-initialized.)

IERN FressENTERo inftialize Card | MEMORY
1 Delete

CAUTION:

All data in Memony-Card
will be cleared. 5 next
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Reading and writing programs

Reading and writing programs on a card is exactly the same as reading and
writing them in internal memory, except that EDIT KNOB 1 should be set to read “Card”.
Once you have read a program from a card, or written a program to a card, you can
remove the card without affecting the program. You can continue to edit the program after
the card is removed, but obviously you cannot save it to the card without re-inserting it.
{You cannot save any programs to the System ROM card.)

Backing up

There is one operation peculiar to memory cards, and that is item 3 on page 2 of
the Memory menu: “Backup”. This lets you copy the entire contents of one card to
another in a single operation. Insert the card you want to copy in the slot, select Backup
(FUNC3), and press ENTER. Now follow the directions on the screen: remove the original
card when it tells you to, then insert the card you are copying the data to, and press ENTER.
When the operation is finished, press FUNC1, 2, or 5 to resume normal operation,

BRI ross ENTER key o load ] MEMORY
1 Delete
SOURCE ¢----- DESTINATION 2 Init

3 Backup
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There is no way to dump the entire contents of the Internal memory to a memory
card in one operation, but there is a relatively painless way to back up the Internal
memory. Cail up the Copy function (FUNC2 on Page 1 of the Memory menu). Set the
source to Internal memory 1, and the destination to Card memory 1. Press ENTER. Now
increment both memory numbers by moving EDIT KNOBs 2 and 4 one position (be careful
—they are sensitive), and press ENTER again. Keep doing this until all of the Internal
memory locations are taken care of. (This same procedure can be used to read a card's
entire contents into Internal memory — just reverse the source and destination memories.)
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The memory and “last” indicators

You can keep an eye on how much memory is available for programs with the
memory indicator that appears on many of the Memory mode’s screens. The indicator
shows the amount of memory available in the Internal or current Card memory,
depending on the position of the first EDIT KNOB {except on the Copy screen, where it
shows the amount of space available in
the destination memory). The larger the (v s
area of the indicator that is dark, the
more memory you have used, and the
less is available.

USED seemusessmmm R EE LAST:i-1

One other item that appears on the Read screen only is the “Last” indicator. This
shows the number of the last program to be loaded in, and whether it came from the
Internal memory or Card memory.

Using MIDI Program Changes

Programs can be loaded into memory under MIDI control, using Program Change
commands. If you want to-use the R-880 and GC-8 in this way, connect a MID} cable
from your controller or sequencer to the “MIDI In” jack of the GC-8 only. Do not connect
any MIDI cables to the R-880!

Setting the MIDI Channel

You must first sefect the MIDI channel you want the system to receive the
Program Changes on. If you want to receive on the channel the system is currently set to
(which, if you've been following the directions thus far, should be Channel 1), you can
skip the following and go on to setting up the Program Change Table.

I you want to use a different channel, follow this procedure:
1) Select the MIDI channel by pressing the MIDI CH SELECT button on the R-880
repeatedly until the desired channel appears in the display. (If you go past “16”, the
display will start over at “1”))
2) On the GC-8, go to the Read screen on the Memory menu by pressing SHIFT-FUNCS
then FUNC1. Select a memory location that has a program in it and press ENTER,
3) Wait approximately 35 seconds. The display will then say:
Communication error on Ch 1
Connected with Ch 2 (or whatever channel you have chosen)
Continue? (Yes:Control)

4) Press CONTROL. The system is now running on the new MIDI channel.
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The MIDI Program Change Table

You can assign different MIDI Program Change numbers to call up different
programs from memory. These assignments are made in the Program Change Table.

You get to the Program Change Table by going to the FUNCtion mode: SHIFT-
FUNC4. item 1 on this menu is “MIDI” (FUNC1).

CEA LD Prograrn Change Table & Device I1D |
T -G LargeHal 1t oo
2 1 1 | 1-2 Large Hall 1 2 Connec
3 11 1 1-2 LargeHall 1 3 Clock
4 11 F 1-2 LargeHall 1 4 R-880
5 |1 F 1-2 Large Hall 1
1 Sl=g Int 1 1

The MIDI screen shows MIDI Program Change numbers in the left column, and
program memory types and locations (along with names) in the right. You can scroll up or
down the Program Change numbers either with EDIT KNOB 1 or the CURSOR keys (the LEFT-
and RIGHT-CURSOR keys change pages, just like in the MEMORY mode). You select the
memory location assigned to a particular program number with EDIT KNOB 2 (to choose
between Internal and Card) and EDIT XNOB 3 (to set the number).

XIS Program Change Table & Device D | FUNC
(W1 -0 iocalRoorn 1 414101
2 11 | 1-2 LargeHall 1 2 Connec
3 11 1 1-2LargeHall 1 3 Clock
4 | 1 1 1-2 Large Hall 1 4 R-880
5 | 1 1 1-2 Large Hall 1
1 BEW Card 1 1

Remember that when you are dealing with Card memory, you are assigning
memory locations to MIDI Program Change numbers, not specific programs. If you assign
Card memory number 4 to MiDI Program Change 1, and you remove the card and insert a
different card, then sending MIDI Program Change 1 will call up memory number 4 on the

new card.
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Note that you can assign a memory location that has nothing in it to a MIDI
Program Change number. If the system receives a Program Change that corresponds to an
empty memory location, it will do nothing. This allows you to set up “dummy” program
changes, which can be useful if you have a GC-8/R-880 system and another MIDI device
reading the same MIDI channel. The GC-8 can be set to respond only to Program Changes
0 through 63, with Program Changes 64 through 127 assigned empty memories, while the
other device is set up the other way around, so that it only responds to Program Changes
64 through 127. -

Other uses of MIDI

MIDI is also used when one GC-8 controls more than one R-880. This is
discussed in Chapter 11. In addition, System Exclusive commands can be used to control
directly other functions of the system, including individual parameters. This is not
discussed in this manual, but the list of System Exclusive commands is in the Appendix,
and more information is available directly from Roland.

Device 1Ds

System Exclusive commands require a “Device ID” number. This is so that
multiple GC-8s in a MIDI system can be addressed individually. The “Device ID” control
on the MiDI screen sets this number for the GC-8. Unless you are using System Exclusive
commands with multiple units, it is wisest to leave this number alone.
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Chapter 5
Algorithms

In the R-880/GC-8 software, an “algorithm” is defined as a way of combining and
arranging processing modules to achieve a desired effect. There are two parts to an
algorithm, which are determined on the two different menus in the Algorithm Mode.

At the heart of every algorithm are two reverb modules. The first step in designing
an algorithm is to set up those reverb modules, and specify their mode, their type, and
their input/output configurations. When a reverb module is set up, the R-880/GC-8
software automatically calls into play other modules, and arranges and connects them in
various ways that complement the reverb modules. The second step in designing an
algorithm, and it is an optional step, is to change the way those modules are set up, and to
add or subtract various modules from the algorithm. These modules can be used in
conjunction with the reverb modules, or on their own. In fact, it is quile possible to delete
one or both of the reverb medules entirely from an algorithm, and. just use other
processing modules.

Note that, while many individual parameters can be changed in real time —i.e.,
while signal is being processed through the R-880 — without interruption, algorithms
cannot. When you make any change in an algorithm on the GC-8, before that change
goes into effect it must first be “transmitted” to the R-880. There are various ways to
achieve this transmission, which will be explained as we go along.
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Reverb Mode

The first part of an algorithm is called the “Reverb Mode”. This mode has two
visible functions: the type of reverb produced by the two reverb modules, and how those
modules are connected together. It also has an invisible function, which is to arrange
other modules and connect them. We will leave the discussion of the types of reverb
available for Chapter 8, and for now we'll discuss how the modules are connected.

Press SHIFT-FUNCS5 to get to the MEMORY menu, then FUNC1 (Read). Select Internal
location 20, “2-2 Independent Reverb”. Press ENTER to load it in. Now press SHIFT-FUNCH,
and then the UP-ARROW. The screen now showing is the Reverb Mode screen {the menu
says “ALG”, but “Reverb Maode” is a clearer term.)

Alghddt W Adohd 10 Typ 5 modi fy
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This program uses two independent reverb modules, and you see those displayed
on the right side of the screen as boxes marked “RS1” and “RS2”. You also see that there
are input and output signal paths indicated to each of the modules. In this program, each
module has its own input, but the outputs are combined in pairs: the top (left) output of
the top (first) module is combined with the top output of the bottom module, and the
bottom (right) outputs of the two modules are similarly combined. The figures on the far
right of the diagram represent the four outputs of the reverb mode (which can be, but
don’t have to be, the same as the R-880's four outputs). In this program, the combined left
output of the reverb modules is split to outputs 1 and 3, while the combined right output is
split to outputs 2 and 4.
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lgnore the first two columns of parameters for now, and move the CURSOR so that it
is on “I/O Typ”. It reads “2-2”, which describes the input/output structure of the reverb
made that we've just described: two independent inputs, two separate outputs. Now turn
EDIT XNOB 3 one notch clockwise. A warning message appears, telling us that by moving
this knob we will change the algorithm, and before we can continue, this information
must be put into effect by transmitting it from the GC-8 to the R-880.

Press CONTROL to get rid of the warning message, and press CONTROL again to
transmit the information. The “I/O Typ” number has changed to “2-4”, and the diagram
has changed as well; now each of the modules has two of its own outputs. “2-4” therefore
means two independent inputs, and four separate outputs. (If you had pressed CANCEL, the
“I/O Typ” would have remained 2-2.}

AlhAd]
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Turn the “I/O Type” knob counter-clockwise two
notches, and you will see the “1-4" diagram, in which

. _ 1-2 =
the inputs are combined before they are sent to the - I —J:.
reverb modules. Turn it another notch to see ”1-27, in RSZ o

which the inputs are combined before the modules, and
the outputs are combined after the modules.

1-4
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Notice a new figure has appeared on the screen as
you turn the knob, which is telling you to press CONTROL
if you want the new knob setting to be sent to the R-880.
Now that you have sent one algorithm change, you can turn the knob freely, but none of
the settings will be effective until you press CONTROL. If you leave this menu, either by
pressing DOWN-ARROW or moving to another mode with the SHIFT and FUNC2, 3, 4, or 5
keys, you will also be asked if you want to transmit the current settings, or leave them as
they were when you last transmitted.

CONTROL
[ 1 = TRANSMIT
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These are the four basic reverb input/output configurations. As mentioned in the
previous chapter, when you are naming a new program, it might be a good idea to put the
I/O configuration at the beginning of the program name, e.g., “1-4 Gigantic Hall”. All of
the factory programs — RAM and ROM — do this.

When you adjust the parameters in the Reverb Mode, it actually affects more than
what you see immediately - it causes changes in the way modules are arranged on the
desktop as well. We will discuss the desktop first, and then come back to the relationship
between these two screens.

The Desktop

Go back to “2-4”, and press the DOWN-ARROW key. There’s the “Transmit” warning
again, so press CONTROL, and wait a couple of seconds. Then press FUNC2.

ER1 AS1 >4 rl ALG
r 1Move
>-5 4] >6
TRS |—{Ea2 ERZ RS2 >7 — .

Now we are looking at the second part of the algorithm, the “Desktop”. The
Desktop shows all of the modules being used in the current algorithm, and how they are
connected together. With your eye - and your finger if it helps — trace the signal paths
from the two inputs. Each one goes into a module marked “EQ” (equalizer), and from
there into a module marked “ER” {early reflections). Some of the outputs of the ER
modules go into modules marked “RS” (reverb stack), while others go to modules with a
“combining” symbol, which are mixers. Finally, there are paths to all four of the outputs.

These modules were all automatically placed by the software when you adjusted
the settings on the “Reverb Mode” screen. Any change that you make on the Reverh Mode
screen will cause the algorithm to be re-designed. This algorithm can be used as is, or it
can serve as a “starting point” for designing your own algorithm.
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Here are all the modules vou may find on the desktop:

Rs1] [ms2] |

Riz] (B2 cr1 }1SR2 1 Chorus Units

PS1 ps2

cp1}[cp2
PT1 P12 ] Reverbs Compressors
NL1 NL2 :
e ER1 § | ER2 Early Reflections

A3 RE2 (used in conjunction with Reverb:
Ps1 ps2 Q1] [EQ2] Parametric Equalizers
-0 -5 DLt | BL2 ] Delays

o1 >-6
| >-2 — 71 Mixers

>3 >8]

=4 =9

The reverb modules will have different letters and other symbols depending on the
type of reverb they represent. This is explained Chapter 8.
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Putting modules on the desktop: the Move screen

Press FUNCT to select “Move”. The Move screen lets you bring modules in and out

of the algorithm, while the “Joint” screen (FUNC2), which you just saw, is used for
arranging their connections.

| EQ1

ERIESIIEA

DLZ §

=

CR1 '

B IE

[Ecz ][ Erz][Rs2] [57]

o

e

CLEAR ]

The rectangular area on this screen is known as the “active area”. Modules within
this area are already in use, while those outside are not, but they are available for adding
on. If more than one module of a particular type is available for adding on, those modules
are “stacked” on the display. The cursor is indicated by a black rectangle, and if the cursor
is on a module, the name of the module is indicated in reverse type.

Assembling and moving the modules on this screen is done with the CURSOR and
ENTER buttons. You select a module with the CURSOR buttons, “pick it up” with the ENTER
button, move it with the CURSOR buttons, and “drop it” in place with the ENTER button.

Here's an example of how to move a module from one part of the active area to
another. Press the CURSOR buttons until the cursor is on the module marked “EQ1”. Note
that the cursor “wraps” at the edges of the screen — if you go above the top of the screen,
it reappears at the bottom, and if you go off the left edge, it reappears at the right.

o BT

| RS1

=>4

=

| Ec2 J[Erz }[rs2][>7 ]

CLEAR




48 » Algorithms

Press ENTER. The module is replaced with an open rectangle showing that it’s been
picked up. Press the RIGHT CURSOR button four times, and watch the rectangle move to the
far right of the screen. Press ENTER, and the module reappears in the new location.

Let’s take a module that's not active and make it active. Move the cursor to the
module marked “DL1" (delay}. Press ENTER, and press the RIGHT CURSOR orice. Notice that
another module, “DL2”, which was underneath DL1, is now visible. Move the cursor into
the active area, and press ENTER, dropping it off.

Let’s remove a module. Move the cursor to mixer 5, press ENTER, and then press the
DOWN CURSOR twice, so it is below the bottom edge of the active area. Press ENTER. Note
that the module isn't just

“dropped off” right there — it [Ert |[rs1][ >4 }[E0t]
moves to a different place on = =

the desktop. This

demonstrates an important @@I[ﬂ (Ea2 ][ Erz ) ps2] (27 ]
feature: Any module that is [>-8 !I | l ClL

not active will always be
found on the desktop in a

SPE‘C."ﬁC location — an FEFH ” 05 ][ 4 I { 01 I
“assigned parking space”, if -m _ | =
you will. Once you move a DL2 —J] |(ou

= =>2d |[Eez] (era][(ms2] [Z7]

module out of the active Ccht

area, you can drop it off (=8 !| ]ﬂ-
anywhere — even on top of
another module (but not on
top of the “CLEAR” box) — and it will always end up in its assigned space. This helps to
minimize confusion when constructing algorithms, because you always know where your
modules are. It also means that you have to assign like modules in numerical order: “DL1"
has to be placed in the active area before “DL2” can.

One more operation before we leave the Move screen: Move the cursor to the box
with the word “CLEAR” in it. Press ENTER. All of the modules are moved out of the active
area and back to their assigned places on the desktop. The CLEAR function works even if
you are “carrying” a module with the cursor, so be careful not to drop a module on top of
the CLEAR box, or the whole screen will be cleared. Should you want to build an
algorithm from scratch (instead of simply modifying an algorithm created by the software
in the Reverb mode), Clearing the screen first is the best way to start .
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Connecting modules on the desktop: the Joint screen

Placement of the modules in the active area of the desktop is only part of the task
of designing an algorithm; you also have to connect them together. The “Joint” screen
(FUNC2 on the lower menu of the Algorithm Mode) handles this task.

To illustrate how it works, we're going to start with a blank algorithm. Go back to
the empty Move screen (FUNC1) that you just created with the CLEAR box. Use the CURSOR

and ENTER keys to move an equalizer module (“EQ1") into the active area. Now press
FUNC2 to get to the Joint screen.

ALG

Ea

BRK EQ1 |
CLR
TRS p !
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The four boxes at the far left of the screen represent the four “loining” functions:
Join, Break, Clear, and Transmit. The two small triangles next to the boxes are the two
inputs, A and B, of the R-880. Remember that the inputs can be either analog, or digital, or
both. If you are using both, you can adjust them individually in the “Mixer” mode (see
Chapter 7). The four half-squares at the right side of the screen (next to the menu) are the
outputs, 1, 2, 3, and 4. Each output has two “sub—outputs”, A and B, which can be
connected separately and then balanced in the Mixer mode. (The analog and digital
outputs are wired in parallel to each other, and can not be adjusted individually.)
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The Joint screen has two modes of operation: 1) selecting the function and 2)
selecting the points at which to make (or break) the connections. The two modes are
toggled with the CONTROL button. When you first enter the screen, the “JNT” function
block is flashing. Press CONTROL, and the “JNT” block turns black, while the icon for input
A starts to flash (it’s a little small — look closely), indicating that you are now in the
“connection” mode. The CURSOR keys are used to move the cursor around. As always,

they wrap around at the vertical and horizontal edges.

Let’s connect the EQ module. Make sure the “JNT”
function is selected, and the cursor is on input A. (If
necessary, go back to the function mode by pressing
CONTROL, move the cursor [using the UP- or DOWN-
CURSOR keys] to “JNT”, and press CONTROL again.)

Press ENTER. The cursor has gotten larger,
indicating that it has selected a point (input A) at which it
will make a connection. Move the cursor over and then
down until it is at the left side of the EQ module. Press
ENTER again. A line appears, connecting the two points —
you’'ve made a connection! The cursor has resumed its
normal size.

Now move the cursor to the right side of the EQ
module and press ENTER. The cursor gets big again. Move

ERK ECH
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it to the top line of the half-square representing output 1.
Press ENTER again. A signal path appears. You now have a BRK EG1
complete, albeit simple, algorithm: signal from input A CLR
goes to equalizer 1, and from there to output 1.
TRS |
S
T 3 : ALG
1hove
BRK EQ1 2 Joint
CLR

1TRS |
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Hearing your new algorithm: a short detour

You probably want to hear what this sounds like. However, this requires a few
adjustments in a different mode. Whenever you change an algorithm on the Move or Joint
screen, the software automatically shuts down the outputs of the R-880, by setting the
levels at all of the outputs to 0, in order to prevent signal overloads both inside the R-880
and in any equipment it is connected to. Therefore, if you want to hear any sound through
the R-880, you first have to go to the Mixer Mode and turn those levels up. This will be
covered in detail in Chapter 7, but for now, here’s a quick way of doing it:

Press SHIFT-FUNC3. When the “Transmit?” warning appears, press CONTROL to put
the new algorithm into effect. Press FUNC2 (“OutLvl”). Move the cursor so that it is on
"Outl A", Use the NUMERIC keys to type in “100”, and press ENTER.

MIXER
T inbvi

3 MuxL vl

Even though the equalizer module is now connected, it actually isn't doing
anything because its default setting is “flat”. Therefore, in order to hear it have an effect on
the sound, you have to change its settings. This is done in the Parameter Mode. Again, this
will be discussed more in Chapter 6, but try this now: press SHIFT-FUNC2, and then FUNC2
{if nothing happens when you press FUNC2, press UP-ARROW, and FUNC?2 again). You are
now on the EQ “Macro” screen, and the first three EDIT KNOBs will change the relative
gain of three bands of equalization.

+12

10k
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Connection techniques

You can only connect an output to an input — the software will not let you
connect two inputs together or two outputs together {except of course the R-880 input can
he connected to a module input). You do not, however, have to connect outputs and
inputs in any particular order: you can start by selecting an input and then connect it to an
output, or do it the other way around. Neither is it absolutely necessary for the signal path
to go across the screen consistently from left to right; you can have the output from a
module on the right side of the screen connected to the input of a module on the left.
However, the display will be easier to follow if outputs are located to the left of the inputs
they feed.

Note that while you select the start and end points for a connection, the software
determines how the connection gets displayed. You may not always agree that the way
the software draws the connection is the best or clearest way to draw it, but there is not
much you can do about it, and of course, it doesn’t really matter.

If a module is connected on the Joint screen and is then moved out of the active
area on the Move screen, all of its connections will be severed. if you change its position
without removing it from the active area, its connections will stay intact, and will simply
move around with the module.

if you make a mistake and choose a starting point for a connection that you don't
want, you can cancel it in one of two ways. You can press CONTROL twice, which will
land the cursor back on Input A and de-select it. Or, you can put the cursor back on the
starting poinit and press ENTER. The cursor will stay where it is, but will return to its normal
size. {The fact that every time you enter the connection mode the cursor goes back to
input A can be helpful if you ever lose track of the cursor: you can always find it on input
A by pressing CONTROL twice).

Like in a conventional audio patch bay, you can split, or “mult” any of the outputs
of a module {or the R-880 inputs) to more than one destination. The procedure is the same
as setting up the

first connection:
choose “INT”
from the function
mode, move the
cursor to a starting
point, press ENTER,

i

EQN 2 4oint,

—
Tl
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move the cursor
to the ending point, and press ENTER again. You can split off as many signais from a single



Algorithms » 53

output as you like. You cannot construct two signal paths connecting the same input and
oulput, nor can you combine two signals at one input — as in the real world, this can only
be done through a Mixer.

Other functions of the Joint screen

If you want to remove a connection, use the “BRK” (Break) function. Go to the
function mode, and use the UP- or DOWN-CURSOR keys to select BRK. Press ENTER, and
now the procedure is exactly the same as for making a connection: move the cursor to
select a starting point, press ENTER, move the cursor to the ending point, and press ENTER
again. The line connecting the two modules will disappear. (It is not necessary to select
the input and output whose connection you are breaking in the same order you did when
you made the original connection.) If you select a single point in error, you can cancel it
just the same way as you can in the “JNT” function: either exit the mode and re-enter it by
pressing CONTROL twice, or move the cursor back to the starting point you selected, and
press ENTER.

—
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The third function on the Joint screen is “CLR” —. Clear. Moving the cursor to this
box and pressing CONTROL eliminates all of the signal paths on the screen, without
disturbing the modules themselves. Note that in this case, CONTROL does not serve as a
toggle between the two modes, but merely executes the Clear function.

ALG
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The final function is “TRS” — Transmit. Normally, any changes in the algorithm
macdle on the Joint screen are not put into effect — i.e., transmitted to the R-880 — until
you leave the screen, either by going to the Move screen, or the upper Algorithm (Reverb
Mode) screen, or to some other mode entirely. However, changes can be made effective
from within the joint screen by selecting “TRS” and pressing CONTROL. Again, CONTROL
here is not a toggle, but simply executes the Transmit function.

If all of this moving and joining seems like a lot of work, it is. But creating a
complex algorithm from scratch is probably not something you're going to do often. Most
of the activity you will be doing on the Move and Joint screens will be modifying
algorithms that the soitware designs for you.

First the Reverb, then the Desktop

One very important principle to keep in mind is that changing anything on the
Reverb Mode screen will create a completely new algorithm, and will therefore negate
any changes made on the Joint or Move screens. That is one of the reasons the “Transmit?”
message appears whenever you are working on the Reverb Mode screen — it is reminding
you that you if you have made any adjustments on the Joint or Move screens, you will lose
them. (To further remind you, the word “modify” will appear on the Reverb Mode screen
if any Joint or Move adjustments have been made.)

Therefore, it is imperative that you work in a “top-down” fashion when you are
constructing an algorithm: make your adjustments on the Reverh Mode screen first, and
then work on the Move and Joint screens, and after you're done, don't touch anything on
the Reverb Mode screen.

The relationship between the Reverb Mode and the Move and Joint screens is
known as “Macro” and “Manual” editing, and it is discussed further in the next chapter.
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Chapter 6
Parameters

Once an algorithm has been built, how it affects a signal is determined by the
parameters of the modules within it. Each module has its own particular set of parameters,
which will be discussed in detail in the chapters following. This chapter will discuss the
general principles behind adjusting parameters.

Parameters are adjusted in the Parameter Mode: SHIFT-FUNC2. The main menu for this
mode has two pages, which are toggled between using FUNCS (“ next”). The number of
items that will appear on each page is determined by the algorithm. Any module that is
used in an algorithm will appear on one of the pages of this menu. However, it will often
happen that modules that are not in use will appear on a menu page as well. This is not
something to worry about, and adjusting parameters in those modules will have no effect
on the sound.

Let’s adjust a parameter. In the MEMORY mode (SHIFT-FUNCS), select Read, and scroll to
internal memory location 19: “2-2 Delay & Reverb 2”. Press ENTER to load the program in,
and press SHIFT-FUNC2 to go to the PARAMeter mode. The first menu selection should be “1
Rev” — if it is not, press FUNC5 (¥ next”). Press FUNCT to select it.

- olEE ERLY
Hall 1 : L

The screen now shows five parameters pertaining to the Reverb module: type of
reverb, size of the “room”, reverb decay time, level of early reflections, and brightness.
Moving any of the five EDIT KNOBs will change the value of the parameter corresponding
to its position. (If you're wondering why there is only one set of Reverb parameters, even
though there are two Reverb modules, it is because in this program, the Reverb modules
are in “Tandem” mode. More on this in Chapter 8.)
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Some of the parameters have a very wide range of values that can be selected,
requiring several full turns of their edit knob to cover. Different parameters also have
different resolutions, so that covering the same numerical range requires varying amounts
of knob turning. For example,“RevTm” can be set in this program from 0.1 to 99.9
(seconds), and the resolution is such that it takes more than 11 turns of the edit knob to
cover the entire range. “Size” has almost as large a range — 0.2 to 80 (meters) — but its
resolution is much lower, and it only requires 3/4 of a turn of the knob to cover the range.
“Type” only has two settings, Room and Hall, so covering this range requires turning the
knob only a single notch.

Note that the movements of the edit knob are all relative — there is no “absolute”
position of a knob that corresponds to a certain parameter setting. Therefore, if you turn
clockwise past the end of a parameter’s range, the values will stop increasing, but if you
then start to turn the knob counterclockwise, the values start to decrease immediately.

Using the NUMERIC keys

You can also use the NUMERIC keypad to enter most parameter values. Use the LEFT-
and RIGHT-CURSOR keys to select the parameter you want to change, and then type the
new value on the NUMERIC keypad, followed by ENTER. As soon as you type the first digit,
the parameter will start to flash. When you press ENTER, it stops, and the new value takes
effect.

Use the minus sign (-) for negative values, and the decimal point (.) for non-integral
values. (If the parameter doesn’t recognize non-integral values, the decimal point will be
ignored). If you mis-type a digit, press CANCEL and start over, or you can leave the current
menu by pressing one of the FUNC or SHIFT-FUNC buttons, which leaves the parameter at
its last setting. If you type a number out of the parameter’s range, the highest value in the
range — or the lowest, if you type a negative number — will be substituted automatically.

4.00
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Multiple rows of parameters

If you have more than one horizontal row of parameters on a screen, the procedure for
changing them is slightly more involved. Let’s look at one such screen. From the Reverb
parameter screen, type FUNC5 and FUNC1. Now we are looking at the Chorus parameter
screen. Press the UP-CURSOR key until the cursor is in the upper left-hand corner of the
screen, on the parameter “Phase” . EDIT KNOB 1 adjusts this parameter, but since there are
no other parameters on this row, none of the other EDIT KNOBs are active. Numbers typed
on the NUMERIC keypad will adjust this parameter as well.

L PHE DELAY 1 | PARAM
' Z ‘ = 1 Chorus -
[ PRE DELAY 2 | 4
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Pressing the LEFT- or RIGHT-CURSOR keys has no effect, but if you press the DOWN-
CURSOR key, the cursor moves down one row. Now, because this row has three
parameters, the first three EDIT KNOBs are active. You can move the cursor to the left or
right, and wherever it is located, the NUMERIC keypad will be active. Move the cursor
down another row, and now the EDIT KNOBs affect the bottom row of parameters. {As in
most screens, the cursor wraps when it reaches the edge of the display, so moving down
from the bottom row puts the cursor on the top row, and moving left from one of the
leftmost parameters puts the cursor on the rightmost parameter in the same row.)

Macro and Manual parameter editing

The R-880/GC-8 software includes a special feature for allowing you to set up
parameters quickly within certain complex modules. This is known as “Macro editing” (it
is referred to in some previous literature as “Auto-calc”). Macro editing adjusts a number
of commonly-related parameters simultaneously, in usable ways. For those who want to
get into the nitty-gritty of parameter editing, Macro editing can be augmented using
“Manual” editing.

Macro editing is used only in the reverb and equalization modules. It is the “upper”
screen of the parameter screens for those modules — when you select a reverb or EQ
module from the Parameter menu, you may have to press UP-ARROW to get to it
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So that we have a known starting point for working with this idea, go back into the
MEMORY mode and re-load program 1-19, “2-2 Delay & Reverb 2”. Enter the PARAMeter
mode, and select “Rev”, item 1 on the first page of the PARAMeter menu. Press UP-ARROW
to make sure you are on the Macro screen.

PARAM
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Now press DOWN-ARROW and then FUNCt. Here is another screen that shows
reverberation parameters, but quite a few more of them. Don’t change anything on this
screen yet, but look at the values for “Size”, “PreDIly” (pre-delay), and “Dnsty” (density):
they are 51, 76, and 90 respectively. Go back to the upper screen by pressing UP-ARROW,
Now move EDIT KNOB 2 one notch, changing the “Size” parameter to 60. Press DOWN-
ARROW and look at the lower screen. Not only has “Size” changed to 60, but “PreDly” has
increased ta 90, and “Dnsty” has increased to 95.
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What this shows is that changing a parameter on the upper screen actually changes
several parameters on the lower screen simultaneously. The lower-screen parameters
which the upper screen changes are related to each other, and are chosen in such a way
as to work together logically and musically, which is why the upper screen is the “Macro”
screen. Changing the “Size” parameter on the Macro screen also changes the pre-delay
and density, because in common practice, if you want to increase the apparent size of a
reverberant space, you would also increase the pre-delay and density of the reverb.

The lower screen is known as the “Manual” screen. Here you can, if you like, adjust
the size without adjusting pre-delay and density, or adjust one of those parameters
independently without altering the size. Another example is the “Bright” control on the
Macro screen. If you adjust that parameter, two parameters on the Manual screen change:
“HiDmp” (the damping factor of the high-frequency portion of the reverbj and HiFrqg (the
corner frequency of that damping.)

When you pressed DOWN-ARROW from the Reverb Macro screen, you got a menu with
three items on it. So far, we've just looked at the first, “Reverh”, but the other two are also
Manual screens to the “Rev” Macro screen. ltem 2, “SubRev”, (FUNC2) has two parameters
which change when the “Type” and/or “Size” parameters on the Macro screen are
changed. Item 3, “ER”, (FUNC3) has 10 parameters, all of which change in various
combinations and different ways when the “Type”, “Size”, “RevTm”, and “ERLvI”
parameters on the Macro screen are changed.
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The ER screen is actually both a Manual and a Macro screen — you can go down one
more sub-screen from it by pressing DOWN-ARROW. The Upper ER screen allows you to
adjust the 20 early reflections generated by the R-880 as a whole, by setting their overall
level, amplitude slopes, and density, while the lower ER screen gives you timing and level
control over each individual reflection.

+
4
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When you are using a Macro screen to adjust parameters, the values of the individual
parameters it sets up in the Manual screen are fixed, not relative. This means that you can
go from a Macro to a Manual screen to tweak an individual parameter, but then if you go
back to the Macro screen and change a value there, the tweaking you have done on the
Manual screen will be cancelled.

Here’s a simple example to illustrate this feature. Go to the lower ER screen (from the
first page of the Parameter menu, press FUNC1, DOWN-ARROW, FUNC3, DOWN-ARROW). The
value of the “Level” parameter is 52. This is the relative leve! of the first early reflection.
Change it to 30. Press UP-ARROW to go to the upper ER screen. None of the values have
changed here. Set the cursor on “12” and turn EDIT KNOB 3 one notch counterclockwise.
This adjusts the slope of the levels of the early reflections as a group. A “warning” message
appears; press CONTROL. Press DOWN-ARROW to go back to the lower screen. Because the
Macro screen has taken over, with its set of fixed values, the value under “Level” has gone
back to 52.

This is an important principle, so it bears repeating: You can move from a Macro
screen to a Manual screen to adjust an individual parameter, but if you move back to the
Macro screen and make any further adjustments on the Macro screen, all adjustments
you made on the Manual screen will be lost. Therefore, you should use the Manual mode
only in a "top-down” fashion, always setting parameters with the Macro screen, and
tweaking them with the Manual screen, in that order.



62 * Parameters

In addition, if you change a parameter on a lower screen that also appears on an upper
screen, when you move from the lower screen to the upper screen, the parameter value
on the upper screen will not reflect the change. Similarly, on those screens that use graphs
(e.g., EQ, NLR), a change that shows up on a graph on a lower screen will not show up on
the graph of the upper screen.

The R-880/GC-8 software warns you if you try to adjust a Macro screen when there
have been adjustments made to an underlying Manual screen. If you move an EDIT KNOB
or press ENTER after entering a number with the NUMERIC keypad, you will get a “warning”
message - you've seen it several times already. If you respond to this message by
pressing CONTROL, all of the Manual adjustments will be wiped out and the Macro
adjustment will take effect, with all of its pre-determined parameter values. If you press
CANCEL, the Manual adjustments will be preserved and no change will occur on the Macro
screen.

If all this sounds familiar, it is because the very same principle is at work between the
Reverb Mode and the joint and Move screens, as discussed in the previous chapter — the
Reverb Mode screen is actually a Macro for the Joint and Move screens.

One other note: Manual parameters are not necessarily exclusive to particular Macro
parameters. A parameter on a Manual screen may be affected by more than one parameter
on a Macro screen. For example, “PreDly” on the lower screen is affected by both “Type”
and “Size” on the upper screen. Try setting those two upper-screen parameters separately,
and look at the effect each has on “PreDly”.

The software “remembers”, even when the power is turned off, which screens last
appeared in which modes. When you leave a mode and then come back to it, most of the
time the last screen you were looking at — whether it’s a Macro or Manual screen — will
be the one showing when you return, The software also remembers parameter values of
modules, even when they are taken off the desktop, and even when an algorithm is
reconstructed. This can be a great convenience feature, in that you don’t necessarily have
to reset all your parameters when you change an algorithm, but it also means that when
you introduce a new module to an algorithm, keep in mind that it may appear in whatever
state you left it when you last used it.
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The Menu Map

Moving around among the various screens and sub-screens when adjusting parameters

can be confusing, and a feature known as the “Menu Map” has been included to help
keep track of what has been done.

From any Reverb or EQ Parameter screen, press HELP. The Menu Map appears.

—
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The Menu Map shows you all of the screens associated with the Reverb module you
are working in, referred to as “Block” 1 or 2: their relationship to each other; and which
screen you are currently working on (by highlighting it). At the bottom are shown which
Reverb Type is in use, and what the current Reverb Configuration is. (If they are in

Tandem mode, the word “Sync” will appear next to the configuration. See Chapter 8 for
more on this.)

The Menu Map also shows which lower (Manual) screens associated with the current
Reverb module have had parameters changed on them, and which have not. Lower
screens that have been edited are shown with solid lines, while those that have not been
edited are shown with dotted lines. For example, if you have been working on the upper
(Macro) screen for EQT, then when you press HELP, the lower EQ box — corresponding to
the Manual EQ screen — will be dotted. If you press DOWN-ARROW and start making

adjustments to the lower EQ screen, then the next time your press HELP, the lower EQ box
will be solid as well.

To leave the Menu Map, press HELP again, or any of the active FUNC or ARROW keys.
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Chapter 7
Mixers

Controlling signal levels as they pass through the R-880 is the job of the Mixers. There
are permanent mixers at all of the inputs and all of the outputs, and other Mixer modules
can be placed anywhere in an algorithm. The input and output mixers are always active;
Mixer modules must be placed onto the desktop and connected into an algorithm to
become active. The R-880/GC-8 software provides ten discrete Mixer modules, each one
with two inputs and one output.

The Mixer settings are accessed by calling up the Mixer mode: SHIFT-FUNC3. The first
two screens of the Mixer menu — Input levels (“InLvl”) and Output levels ("Outbvl”) —
have a common sub-screen, which shows both input and output levels. The third screen,
“MxLvl”, shows input, output, and Mixer-maodule levels, and it has two sub-screens
showing only the Mixer-module levels

tl vl Ot vi
Mw-f”‘“* 1 oL |
MIXER - 5
Vinkvl 1= SR oy
2 OutL vl 11 DOWN—= glr*:pu'[ araq :
3 MxLyl 4] +—up output!eml%
—
T e e
“ [WAxCyl_ )iMixer modulelevels
1 MLyl F—Modules 0~ 4
2 MxLviZH—Modules 5~ 9

Input Mixers

From the MIXER menu, select “InLvl” — FUNC1. The top of the screen is a “live” display
that shows the the input and output levels of the R-880, exactly corresponding to the LED
display on the R-880’s front panel (it shows incoming analog audio, but not incoming
digital audio).
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The R-880’s two inputs, A and B, each have an analog and digital “sub-input”, and
each sub-input is adjustable on the input mixer screen. The analog sub-inputs are the
parameters on the screen whose fabels end in “A”: “InA A” and “InB A", The digital
sub—inputs’ labels end in “D": “InA D” and “InB D”. The minimum level for each mixer is
0, and the maximum is 100. You can adjust the values with the EDIT KNOBs, or by
selecting an input with the cursor keys and typing the value in with the NUMERIC keypad.
(Remember that the digital inputs on all of the factory programs have been set to 0. This is
where you turn them on if you want to use the digital inputs with those programs.)

Note that you can also set the values to negative numbers. A negative number on a
mixer indicates that the phase of the signal going through it has been inverted. To set a
negative value with the NUMERIC keypad, type the minus sign (-) before typing the digits.

Remember that these mixers occur after the physical inputs to the R-880. If you turn
them all to zero, there is still signal going into the unit, and the LED display (and its
equivalent on this screen) will still register the incoming signal. To adjust the level of the
signal coming into the R-880 (either to prevent overload or to boost a weak signal), use
the INPUT LEVEL control on the front panel of the R-880.

If more than one R-880 is connected to the GC-8, a box will appear on the right side of
the screen showing a MIDI channel number. The GC-8's “live” display will show the input
and output levels of the R-880 whose MIDI channel
appears in the box. To change the MIDI channel,
and therefore the unit being monitored, press 6 +
CONTROL. Keep pressing it to cycle through all the
MIDI channels currently in use. {Note that the
setting of this box has nothing to do with which R-

880 is being controlled by the GC-8. That function i
is handled by the “Connec” screen on the “FUNC”
menu, and is discussed in Chapter 11.)

MIXER
| Fyt
2 Outl vl

DL CH:

3 Muxbvl
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Output Mixers

Press FUNC2 — “Qutlvl”. The level display
parameters. Like the inputs, there are two “sub
function quite differently from the sub-inputs:
the analog and digital outputs are paralleled,
and are not separately adjustable. Instead,
these sub-outputs are mixers in themselves,
allowing two signal paths to be routed to each
output, and their relative levels set
independently. “Out1 A” is the first sub-
output of output number 1 — on the Joint
screen in the Algorithm Mode, it is the top
sub-output. “Outl B” is the second (lower)
sub-output, “Out2 A” is the first (top) sub-
output of output number 2, etc.

remains, but now there are two rows of

-outputs” on each output, but these
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Unlike the InLvl screen, any adjustments you make on this screen will affect the live
output-level display, because that display shows signals appearing at the R-880’s outputs.
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These two screens share a common sub-screen. Press DOWN-ARROW from either screen
to get to it. The sub-screen, labelled “l//OLvI”, dispenses with the live display, but shows
all of the inputs and outputs simultaneously, and has an added feature: the level resolution
of each mixer on this screen is in tenths of a step. Note that if you have accessed the
I/OLvl screen from the InLvl screen, the menu header will say “InLvl”, and likewise if you
accessed it from the QutlLvl screen the header will say “OutLv!]”. This is simply to remind
you where you came from, and where you'll go when you press UP-ARROW — but
regardless of how you accessed it, the I/OLvl screen is always the same.

fnl vl ]

1 HOLy

The relationship between the upper and lower Mixer screens is not the same as the
Macro/Manual editing described in the previous chapter. Since the parameters are the
same on the upper and lower screens, there is no cancellation of settings as you move
from one to the other, and therefore there is no need for the various warnings associated
with Macro editing. The true value of a level parameter will be the last value set for it,
regardless of which screen that value is set on.

For example, 1o to the upper InLvl screen (UP-ARROW, FUNCT). Set “InA A” to 75. Press
DOWN-ARROW. The same parameter on this screen reads 75.0. Set it to 761, Press up-
ARROW, and see that the change in level shows up on this screen as well, and it reads 76.
Use EDIT KNOB 1 to raise it 1o 77, then turn it back down to 76. Press DOWN-ARROW, and
see in the lower screen that the value has changed to 76.0.

If you experiment further, you will find that values in the lower screen are truncated
when they are viewed in the upper screen, not rounded off. Therefore, a value of 76.9 in
the lower screen will show up as 76, not 77, in the upper screen.
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Mixer Modules

Mixer modules, as discussed in Chapter 5, are placed in an algorithm in the Algorithm
Mode, both automatically by the software, and with the functions on the Move and Joint
screens. Their levels are adjusted using item 3 on the Mixer Menu: “MxLvl” (SHIFT-FUNC3,
then FUNC3).

1
EQ1 ERY | RS1 >4 o1 : 1 InLvl
2 2 QutLyl
=1 55
3
EQ?2 ER2 g2 > o2 2

The MxLvl screen lets you view the various levels graphically as they relate to each
other in the algorithm. You will see it s very similar to the Joint screen in the Algorithm
Mode, although the joining functions at the left aren’t there. The two inputs are labelled
“A" and “B”, and the four outputs are iabelled “1” through “4”. All other modules in the
current algorithm are in place on the desktop, and all of the signal paths are shown.

Like the Joint screen, there is a cursor, but here it is large: the size of whatever object it
happens to be on. When you first access the screen, the cursor is always on Input A,
which is indicated by Input A being shown in reverse. You move the cursor to other
tocations with the CURSOR keys.

When the cursor is on an object that has a mixer — i.e., an input, an output, or a
Mixer module — pressing CONTROL brings up a box that shows the levels for that mixer.
Try it with the cursor on Input A: the box that appears shows the levels for the analog and
digital inputs at Input A.

71 [MIXER
B® ER1 RS 1 >4 > B EETRT
2] l20utLyl |
o5 T_‘l o6 _
3
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Adjustments in this hox are made using EDIT KNOBs 1 and 2. There is no cursor inside
this box, so there is no way to use the NUMERIC keypad.
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You can put the box away by pressing CONTROL again, or by moving the cursor off the
Input. If you move the cursor without pressing CONTROL, however, then as soon as the
cursor lands on another mixer location, another box will open up, showing the values for
that particufar mixer. Both of these modes are useful: sometimes you will find it faster to
work with the boxes opening automatically, while other times you will find it less
confusing to keep them closed while you move around the desktop.

Find a Mixer module and move the cursor to it. Open the box, if it isn't already, by
pressing CONTROL. Notice that there are three levels to deal with here: the two inputs to
the module as well as its output. To adjust these, you will use EDIT KNOBs 1, 2, and 3.
(There is one case, using gated reverh, when EDIT KNOB 3 will be inoperative, which we'|l
explain in chapter 8.)

1 1 MIXER
ECH ER1 R31 1l

. 2j |z outLwl
e B S
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Notice also that no matter where on the screen a box pops up, it is always the feftmost
EDIT KNOBs — either the first two or the first three — that will operate on it.

The MxLvl screen has a sub-menu containing two screens which show the levels of the
Mixer modules {but not the inputs and outputs). Press DOWN-ARROW to reach them.
MxLvI1 (FUNC1) shows the input and output levels for Mixer modules 0 through 4, while
MxLvi2 (FUNC2) shows the levels for modules 5 through 9. Any modules that are non-
functional in the current algorithm will show “-----" in place of values.

Mis1ia -

1000 + 450 +
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300 + 450 + 1000 +

+ 1000 + 1000 + 1000 + 1000 + 1000

REIRT
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As on the I/OLvI sub-screen, the levels on these screens are adjustable in tenths of g
unit, and can be set using the EDIT KNOBs or the NUMERIC keypad. Similarly, when maoving
between the upper and lower MxLvl screens, the last value entered for any particular
parameter will be the true value for that parameter, regardiess of which screen it was
entered on.



Chapter 8
Reverb

The R-880 provides a very large variety of reverb effects. Several types of reverb are
available, and all of them can be adjusted through a wide range of parameters, to produce
a nearly infinite palette of processing. Designing and adjusting a reverb program can be a
complex process, but the R-880/GC-8 software is designed to make it relatively easy for
the beginning user to achieve excellent results, and at the same time provides the
advanced user with the tools to develop truly unique processing algorithms.

Two reverlh modules can be used in a program at one time. These modules can be
configured incependently, or they can be linked together to operate in tandem. Likewise,
their inputs and outputs can be combined, or treated as discrete signals.

Reverb Modes and Types

The types of reverb used in a program are determined on the Reverb Mode screen ot
the Algorithm mode (SHIFT-FUNC1 and, if necessary, UP-ARROW), There are three main
“Reverb Modes”, and two of these Modes have two “Types”. The Reverb Modes for the
two modules are selected with the top parameters “AlgMd1” and “AlgMd2”. The three
modes are “Reverh”, “Plate”, and “NLR”. (“AlgMd2” has a fourth position, which we'll get
to in a moment.) The Types, which are available only in the Reverb and Plate modes, are
selected in the second row of parameters. They are “Tap” and “Stack”.

Input and output configurations are chosen with the “I/OType” parameter in the top
row. The Gates, which are selected in the bottom row, will be discussed at the end of this
chapter.

modi fy
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“Reverb” and “Plate”

Of the first two Reverb Modes, “Reverb” is the more complex. It is designed to
simulate a true acoustic space, with height, width, and depth. Several types of room
simulations are available, and an Early Reflections module is attached to every “Reverb”
module to add to the effect.

“Plate” is modeled after an old-fashioned metal plate reverb, which has a more
immediate impact and is less realistic than the “Reverb” mode. Of course, with the wide
range of parameters available, the sounds produced by this mode go far beyond what any
real plate would be capable of. Four different types of basic plate sounds are available.
Many of the parameters are the same as those in the “Reverh” mode, but a “Plate” module
has no Early Reflections module associated with it.

“Stack” and “Tap”

In both the “Reverb” and “Plate” modes the user has a choice of “Types”: Stack or Tap.
The “Stack” type is more natural-sounding, giving realistic decay envelopes. In the
“Reverb” mode, it also allows for a wider range of room sizes.

“Tap” is more serial-like processing, giving you more control over the reverb,
especially in terms of the relative density of the echoes within the reverb over time. While
“Stack” gives you a single density (“Dnsty”) parameter, which thickens or thins the sound
of the reverb as a whole, “Tap” gives you separate parameters for early and late density
(“EDnsty” and “RDnsty”). An example of the usefulness of this feature would be a
percussive sound in which you want a very thick reverb, but you want to make sure the
initial attack of the sound is distinct. To achieve this, you wouid increase the RDnsty and
decrease the EDnsty.

“NIR"”

The third Reverb Mode, Non-Linear Reverb (“NLR”), while it has relatively few
parameters to determine the nature of the reverb itself, offers several features the others
don’t have, which are useful for generating unusual reverb-based effects. They are
automatic panning of the reverb signal, reversed (rising) reverb envelope, and a time pate
(the gates in the other modes are level-dependent), which can even have its own complex
envelope.
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Input and Output Configuration

The configuration of the inputs and outputs of the reverb modules is handled with the
“IVOTyp” parameter, which was discussed in Chapter 5. The configurations available are
“1.2", in which both the inputs and the outputs are combined; “1-4”, in which the inputs
are combined but the outputs are discrete; “2-2", in which the inputs are discrete but the
outputs are combined; and “2-4", in which the two inputs and four outputs are all
independent of each other.

Tandem Mode

The two reverb modules can be placed in a special Tandem mode by setting the
“AlgMd2” parameter to “<----". In this mode, Module 2 exactly duplicates the identity of
Module 1, and any adjustments made in Module 1's parameters will have the same effect
on Module 2. Although the modules are linked in terms of control, and they appear on the
Reverb Mode screen enclosed in a single graphic block, they can still be independent of
each other in terms of signal paths: in the “2-4" |/O configuration, for example, they
behave like two separate, although identical, mono-in/stereo-out reverb units. (Note: if the
reverb modules are in Tandem mode, the word “Sync” will appear next to the
configuration on the Menu Map.)
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This mode is useful for two types of situations. One is when you need identical reverbs
on two signal sources, but you don’t want to combine the sources — for example, if you
want to maintain a high degree of separation between the channels of a stereo source. The
other is when you need an especially thick reverb sound, which you can get by
combining the inputs and/or outputs of the two modules, using the “1-2" or “2-2"
configurations.

The Reverb Desktop

When you select a reverb algorithm, type, or configuration, it has an immediate effect
on the algorithm desktop — it creates a new algorithm. Different modes and types have
different effects. When “Reverb” is selected for a module, the software automatically
places that module on the desktop and at the same time puts an Equalizer module (EQ)
and an Early Reflections module (ER) in the signal path in front of the Reverb module. it
also places appropriate Mixer modules on the desktop, and connects them in a
configuration dictated by the “I/O Typ” parameter. The same thing happens when *Plate”
or “NLR" is selected as a reverb mode, except that these modes have no ER modules.

You can see this in action by looking at the Joint screen (SHIFT-FUNC1, DOWN-ARROW,
FUNC2), then moving to the Reverb Mode screen (UP-ARROW), changing one or more of the
settings, transmitting the new information to the R-880 (CONTROL), and moving back
(DOWN-ARROW) to the joint screen. The configuration on the Joint screen has been
automatically changed to reflect the new reverb settings.
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At the same time, the labels on the reverb modules on the desktop change to show the
present type and mode. If a module is set to “Reverb”, the first letter will be “R”, and the

second fetter will be “S” or “T” depending
on whether Stack or Tap is chosen as the
Type. A “Plate” module will show “P” as
its first letter, and “S” or “T" as its second
tetter. A “Non-Linear” module, which has
no “RvTyp” parameter, will be labelled
“NL”. A horizontal line above or below
the second letter in a Reverb or Plate
module indicates the presence of a Gate,
which we will discuss later in this chapter.

Rermember that the Reverb Mode
screen and the Joint/Move screens have a

[RS1] [RS2{ Reverb mode, Stack type
(RT1]  [RT2] —— Reverb mode, Tap type
[Ps1] [ps2] Plate mode, Stack type
[pT1] [P12] Plate mode, Tap type
ENLT] [ NL2] Non-Linear mode
[R71] [Rs2} Reverb mode, with gates
Lpst ] [Pr2] Plate mode, with gates

“Macro/Manual” relationship to each other. Once an algorithm is set up using the upper
(Reverb Mode) screen, it can easily be changed in the lower screens, moving modules in
or out of the active area and reconnecting their signal paths. For example, one of the most
common uses of the lower screens is to add delay, chorus, and/or compression modules to
the reverb algorithms. But also note that this relationship means that if you have made
any changes on the lower screens, and then go back and change anything on the Reverb
Mode screen, the changes you made on the lower screens will be wiped out. The screen

gives you plenty of warning when it’s about to do this.

Also remember that when you make any adjustments on the joint or Move screens, the
Output Mixers are all automatically reset to 0, and you must go to the QutLvl screen of the
Mixer mode (SHIFF-FUNC3, FUNC2) to turn the outputs back on. (This is not true when you
change an algorithm from the Reverb Mode screen — in that case, all mixer levels are

unchanged from their previous settings.)

When the two Reverb modules are in
Tandem mode, two EQ and (if AlgMd1 is set
to “Reverb”} two ER modules will appear on
the desktop. But, like the Reverb modules
themselves, these modules are adjusted
together — i.e., if you go to the Parameter
mode, you will find no adjustments for EQ2
or ER2; the adjustments for EQ1 operate on
both EQ modules, and the adjustments for
ER1 operate on both ER modules.

RS1
RS2 +

=ilER 4

Tandem mode
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Construction of the Reverb Algorithm

We've seen that the R-880/GC-8 software automatically sets up complex algorithms
whenever a reverb mode, type, or configuration is selected. However, these algorithms
can be medified after the fact, by using the Move and Joint screens to re-position and re-
connect the various modules.

Whenever a new algorithm or mode is chosen, two signal paths are set up, each based
around a reverb module. If the “OTyp”
parameter is set to “1-2" or “1-4”, then
the inputs of the R-880 will be fed first to
a Mixer module (Mixer 0) where they WO Type
will be combined, and then the output of 1-2 or 1-4
the Mixer module will be “mult-ed” to
the two signal paths.

-

If the reverb module is a “Plate” or “NLR” module, it will have one input and two
outputs. Preceding the input on the desktop (and in the signal chain) will be an EQ
module with one input and one output. If the number of outputs in the “I/OTyp” is 4 (i.e.,
if the I/OTyp is set to “1-4” or
“2-47), the outputs of the Plate _ PS1 | ,.:
or NLR module will go directly :
to a patr of the R-880's main
outputs — Qutputs T and 2 if it
we are dealing with Module 1, el | ~
Outputs 3 and 4 if it is Module
2. If the number of outputs in
the “I/OType” is 2, then the

u

Plate or NLR module’s outputs [ PS1 -1 } [
will first go to a set of Mixer

modules {Mixers 1 and 2), to

be combined with the outputs

of the other reverb module, [FJSE ‘ -2 } 7

before they go to the main
outputs.
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An algorithm using a “Reverb” module has a more complex setup. First there is an EQ
module, with one input and one output, followed by an ER module, with one input and
three outputs. The top (left) ER output is
for the odd-numbered Early Reflections, _EQ! H ER1
while the bottom (right) output is for the *
even-numbered ones. The center output
is essentially a “through” line for the
direct, unreflected sound. This output ; Direct signal, mult-ed to

_ both reverb inputs
normally feeds the Reverb module; note . .
. .  Odd reflections
that it is mult-ed to feed both inputs of
the Reverb module simultaneously.

Even reflections

The inputs of a Reverb module are
true stereo, not summed as in some
reverb units, and two different signals fed to
the two inputs will have some of their left-right spatial differences preserved as they
emerge from the Reverb module. Although the default algorithms do not set up the signal
paths to take advantage of this feature, you can experiment with it by changing the
algorithm. (The factory programs generally use multiple modules in Tandem mode to
create stereo reverb effects.)

Keep in mind, however, that the relationship between the ER and Reverb modules is
more complex that might be immediately apparent (for example, parameter changes in
one can affect the other), and so be very careful when re-arranging their connections. It is
also not a good idea, should you be tempted to try it, to have only one input of a Reverb
module connected in an algorithm, as the reverb will not sound very good.

———{ ER1 L{ A1 -4 I__ An okay variation: dry input feeds

Reverb module, left ER output
PS1 =~/ I feeds Plate module and right ER
feeds Chorus module.

CR1

ER1

Not an okay variation: only one
side of Reverb module is being
fed signal .

Remember that every time you change anything on the Move or joint screens, you
have to go back and reset the output mixers.
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Parameters of the Reverb Modules

Each Reverb Mode and Type has its own set of parameters. The parameter screens
associated with a “Reverb” module handle three different aspects of the reverb: the main
reverb, “Sub Reverb”, and Early Reflections. The screens associated with a “Plate” module
handle the main reverb and Sub Reverb, and the screens associated with an “NLR”
moduie handle the reverb and the gate. Remember that most of the parameters on the
upper reverb screens are Macros for multiple parameters on the lower screens.

We'll start by explaining all of the parameters in the “Tap” type of the “Reverb” mode,
and then cover the other modes as they differ from this one. All of the parameters can be

accessed with either the EDIT KNOBS or the NUMERIC keypad, unless noted otherwise.

Main (upper) screen:

FARAM

1Rey -

~ ERLYI

. Bize | Bright

Type — selects the reverb “sub-type”: Room, Hall, or Garage. “Room” simulates a space
with a square floor, while “Hall” simulates an elongated space with a rectangular floor,
and “Garage” a cubic space where ali surfaces are square. (Not accessible from the
NUMERIC keypad.)

Size — the side of one dimension of the space, in meters, from 3.6 to 51, in 10 steps. (Not
accessible from the NUMERIC keypad.)

RevTm — the RTe0 of the reverb (the amount of time it takes to decay to a level 60 B
below the initial level), in seconds, from 0.1 to 99.9.

ERLvl — the relative level of the early reflections, from 0 to 100%.

Bright — the brightness of the reverb sound, from 0 to 100,
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Lower screen 1 (Reverb):

- FevTro

095 80 050 8033

Type — as above

Size — as above; but note that the Size parameter on the upper screen is a Macro, and
affects multiple parameters on the lower screen, whereas here it affects no other
parameters.

PreDly -— the amount of time between the arrival of the direct sound and the onset of the
reverberation, in milliseconds, from 0 to 800. This parameter does not affect the Sub-
Reverb or the Early Reflections. Moreover, this parameter only affects the signal coming
from the center output of the ER module associated with the Reverb module: if that output
is not connected to one or more of the Reverb inputs {e.g., if the inputs are connected to
the left and/or right ER outputs, or directly to the R-880 main inputs), this parameter has
no effect.

Pre-delay —9» t——————— Reverh Time >
{RevTmj)

A v {PreDly)

Level

-6 dB

] Early Reflections Reverb
f/—-— Time >

Direct sound
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Revim — as above

EDnsty —— the density of the echoes within the early part of the reverb sound, affecting the
relative “thickness” of the sound, from 0 to 100%.

RDnsty - the density of echoes with the later part of the reverb sound, from 0 to 100%.

LowDmp — a damping factor applied to the low-frequency component of the reverb,
from 0.05 to 1.00. This number, multiplied by the RevTm, gives the reverb decay time for
the low-frequency reverb; e.g., If the RevTm is 3.00 and LowDmp is set to .70, then the
low-frequency reverb will decay in 2.10 seconds. The graphic representation of the reverb
on the screen shows the LowDmp factor as a dashed line.

LowFrq — the cutoff frequency for the low-frequency damping, in Hz, from 50 to 4000.
All frequencies below this value will be affected by the LowDmp parameter, although the
effect is gradual, like an equalizer: the lower the frequency, the faster the damping.

HiDmp — a damping factor applied to the high-frequency component of the reverb, from
0.05 to 1.00. The reverb graphic shows the HiDmp factor as a dotted line.

HiFrq — the cutoff frequency for the high-frequency damping, in Hz, from 4000 to

20,000. All irequencies above this value will be affected by the HiDmp parameter.

LowDmp HiDmp Revim
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76 530

HC

0.30 80 0.68 6033

1 Eevarts
2SubRey
:ER




80 = Reverh

Sub Reverb screen

“Sub Reverb” is a second insertion of the input signal into the reverb algorithm, which
can be set to have a different pre-delay, either longer or shorter than the main reverb, and
can be reduced in level relative to the main reverb input. The screen graphic shows the
level and pre-delay of the Sub Reverb (shown as a solid line) compared with the main
reverb (shown as a dotted line).

The input signal used by the Sub Reverb must come from the center output of the ER
maodule associated with the Reverb module. If that output is not connected to one of the
Reverb module’s inputs, the Sub Reverb will not be available.

T

Revy
1Reverd

1065 | 2

55

Lower screen 2 (SubRev):

PreDly — the pre-delay of the Sub Reverb, in milliseconds, from 0 to 800. This is a
separate parameter from the Pre-Delay in Lower screen 1.

Level — the relative level of the Sub Reverb, from 0 to 100% and 0 to ~100%. Negative
values put the Sub Reverb out of phase with the main reverb.
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Early Reflections screens

The R-880/GC-8 software provides 20 early reflections, over a period of time up to 800
milliseconds long. Early Reflection modules appear as discrete modules on the desktop
whenever a “Reverb” algorithm is set up. Although an ER module can be connected
independently of the Reverb module it is associated with (in fact, it can even be re-
connected in front of a Plate module, which normally does not have an ER module), it can
only be adjusted from within the parameters of the Reverb module it is associated with.

The early reflections appear at the outputs of the ER module alternatingly, with odd-
numbered reflections appearing at the left (top) output of the module, and even-numbered
ones appearing at

the right (bottom). Odd reflections, to mixers
The center output of and left output(s)

; from input or >
the module is EQ module

essentially a ER1

“through” line for the Direct signal, to reterb module
direct sound coming
into it, to allow that
direct sound to be
passed on to the
associated Reverb
module.

Even reflections, to mixers
and right output(s)

Lower screen 3 (ER):

In this screen the 20 early reflections are treated as a group. They are given an initial
timing characteristic, a timing factor, and then an overall envelope, which is designed
very similarly to the envelope generator in a synthesizer. The time scale of the screen
adjusts itself to the length of the overall envelope: the full-scale value of the screen will be
either 400 or 800 milliseconds. ‘
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Form — lets you select one of four basic patterns.

1) medium length, starting thickly, and thinning out over time (used in “Room” sub-type):

e —

Rey

Fomi

1
Prelly

500

3ER

1Reverb
23UbRey

2)similar to 1, but somewhat
longer length (used in “Hall”
sub-type):

3) very long length, starts out
thin and thickens over time:

4) short and explosive, starts
very thick and thins slightly
{used in “Garage” sub-type):

LISty

100

B B TR TR o T
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PreDly —- the time between the direct sound and the first Early Reflection, in milliseconds,
from O to 800. It can also be thought of as an offset for all of the Early Reflections. This is
separate from the Pre-Delays in the other Lower screens.

Dnsty — the relative time the Early Reflections take to sound, in arbitrary units from 0 to
100. This parameter has the effect of shrinking or stretching the Form. Higher values mean
the refiections will occur closer together and be done with more quickly. At the lowest
values, the form is stretched so I e
much that only the first few I” ‘ I ' ‘ l ‘ ' ‘
reflections are heard, because ' e
the rest are outside the 800-
miltisecond “window”.
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The remaining parameters are used to set the envelope for the Early Reflections. The
envelope is fixed in time, and does not vary with changes in Density.

T —

Level

E B e N

1
1
1
I
1
1
i
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i
I
]
¥
T
'

WH— T Prl— 12 P 73 Pr— T4 —P 800 ms
reDly ! ! ' !

Time - g

L1, L2, and L3 (Level 1, 2, and 3): The relative levels of the ends of the three envelope
segments (there is a fourth segment, but its end level is always 0), from 0 to 100%.

T1,72, T3, and T4 (Time 1, 2, 3, and 4): The length in time of the envelope segments, in
milliseconds, from 0 to 800. Remember that the overall time of the early reflections is 800
milliseconds, so if the sum of the early segments is greater than 800, the later segments
will not be heard.
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Sub-screen 1 (ER):

The lowest ER screen displays and lets you adjust individual early reflections. Odd-
numbered reflections, which appear at the left output of the ER module, are shown as
vertical lines above the middle horizontal line. Even-numbered reflections, which appear
at the right output, are shown below the middle line. The individual reflection which has
been selected for editing will be displayed as a solid vertical line, while other reflections
will show up as dotted lines. This screen will re-scale itself according to the current values
of the delay times: the full-scale value of the screen will either be 500 or 1000
milliseconds.

500 ’ ’ ) © tono

MNumiber

Number — the number of the individual refle¢tion you wish to adjust, from 1 to 20,

Delay — the amount of time, from 0 to 800 milliseconds, from the direct sound to the
occurrence of this specific reflection.

Level — the relative level, from 0 to 100% and 0 to -100%, of this reflection. Negative
values mean the reflection will be out of phase.

Note that the individual delays do not have to occur in order: Number 2 can have a
Delay time of 20 milliseconds while Number 1 has a Delay of 45 milliseconds. This can
be useful when you are trying to create a sense of stereo movement with the delays.

Remember that any adjustments made in this screen will be erased if any subsequent
adjustments are made in either of the screens above it — the upper ER screen or the main
Reverb screen.
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Parameters in the other modes and types
Reverb/Stack

The "Stack” type in the “Reverb” mode uses most of the same parameters as the “Tap”
type. The difterences are as follows:

Type (on both main screen and lower screen 1) — only two types are available, “Room”
and “Hall”. (Not accessible from the NUMERIC keypad.)

Size (on both main screen and lower screen 1) — the range is larger, from 0.2 to 80
meters, in 16 steps. (Not accessible from the NUMERIC keypad.)

RevIm (on both main screen and lower screen 1) — if the “Size” parameter is less than
9.4, the maximum setting for this parameter will be reduced. At the minimum Size (0.2),
the maximum RevTm is 4.00.

Dnsty (on lower screen 1) — there are not separate parameters for early and late reverb
densities (EDnsty and RDnsty); this parameter controls the echo density over the entire
reverb.

Plate/Tap and Plate/Stack

Many of the parameters in the Plate mode are the same as in the Reverb mode, hut
there are some significant differences. The Plate mode has only two sub-screens, “Plate”
and “SubRev”. These are the parameters that are different (or whose action is different)
from those in the Reverb mode:

Type — chooses among the four numbered Plate sub-types. Type 1 is a relatively dull,
damped-sounding plate, while Type 4 is a very “live” plate, with a rising high-frequency
characteristic over the decay period, giving the reverb a bit of “sizzle”. Types 2 and 3 are
intermediate settings between the two extremes. (This parameter is accessible from the
NUMERIC keypad.)

RevIm — has the same range -— 0.1 to 99.9 seconds - in both Tap and Stack types.

Brill — “brilliance”, on the lower screen, adjusts the high-frequency content of the reverb,
on an arbitrary scale of 0 to 100.
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Depth — has the effect of adding an extra spatial dimension to the reverb by emphasizing
low-frequency delays. It is on an arbitrary scale of 0 to 100.

As in the Reverb mode, the Stack type provides only a single density control (Dnsty),
while the Tap type provides separate early and late density controls (EDnsty and RDnsty).

PreDly — in both the Plate and SubRev lower screens, the maximum pre-delay is 300 ms.

Note that there is no “Size” parameter and no “ER Level” parameter.

Upper screen

FARAM

1 Plate

ReyTm
1.40 50

Eright

Lower screen

RevTrm
140

6

50 0.66 9099

“Depth
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NLR
The Non-Linear reverb parameters differ significantly from those of the other modes,
because the mode itself is used for quite different effects. There is one main screen and

one sub-screen,

Main screen:

PARAM
TMNLE
2ECH

5 next

Form — determines how the sound will pan across the stereo field during the course of
the reverb. 1 is no panning; 2 is left-to-right panning; and 3 is right-to-left panning. (These
assume that the top output of the module as it appears on the desktop is Left and the
bottom output is Right.) The position of the arrow at the upper left will change to show the
setting of this parameter.

PreDly — the delay before the gate opens (but not before the reverb begins), in
milliseconds, from 0 to 800.

GateTm — the amount of time the gate is open (i.e., the reverb will sound), in
milliseconds, from 0 to 1200.

RevTm — the overall RTeo of the reverb, as if it were unaffected by the gate, The total
range of values is -9.9 seconds to +9.9 seconds — negative values indicate a reverb
characteristic that increases in level over time: a “reverse” reverb. If the Revim is shorter
than the GateTm plus the PreDly, the reverb will decay naturally and the closing of the
gate will have no effect on the sound.



Pre-clelay N"_"‘“‘
PreDi

eeeeeeeeeeee

il
4

f IHUH




90 e Reverb

Lower screemn:

(NLR ]
. R

“00 1500

The lower screen repeats the “Form” and “PreDly” parameters, and provides precise
envelope control for the gate. The envelope is in four segments, and is constructed
identically to the envelope used on the Early Reflections in the Reverb mode. The
envelope begins after the time specified by the “PreDly” parameter, and its maximum
overall length (as well as the maximum length of any one segment) is 1200 milliseconds.

L1, 12, and L3 (Level 1, 2, and 3): The relative levels of the ends of the first three envelope
segments (the end level of the fourth segment is always 0), from 0 to 100%.

T1,72, T3, and T4 (Time 1, 2, 3, and 4): The length in time of the envelope segments, in
milliseconds, from 0 to 1200. Since the maximum gate time is 1200 milliseconds, if the
sum of the early segments is greater than 1200, the later segments will not be heard.

As with other Manual screens, changes in the parameters (either the values or the
graph) in this screen will not be reflected in the upper screen.

Dnsty — as in the other modes, the echo density of the reverb, in arhitrary units from 0 to
100.
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Gates

Reverb modules (in both Plate and Reverb modes) can have Gates added to them. A
Gate is a simple steep-sided volume envelope imposed on the reverb sound. its most
common use is to shut the reverb sound off before it has fully decayed. It can also be used
to delay the onset of the reverb on a slowly-rising input signal, and/or to make that reverb
start “explosively”.

When a Gate is closed, no sound will pass through it. When it is open, the reverb
sound passes through it unimpeded. Controlling the opening and closing of the Gate is an
audio signal. When the signal reaches a certain level, known as the “Threshold”, the Gate
opens. When the signal drops below the Threshold Level, the Gate closes. The Threshold
Level is programmable, as is the amount of time the Gate takes to open and to close. (This
differs from the Gate in the NLR mode, which is strictly time-dependent.)

There are two Gate Modes available. They differ in terms of the source of the signal
that opens and closes the Gate. In
Mode A, the controlling signal is
derived from the input to the
reverb, If it is a Plate module, the
signal is taken from the input of
the module itself. If it is a Reverb
module, the signal is taken from
the input to the ER module
preceding the reverb module.

Gate Mode A —
"Reverb" Mode

Gate Mode A —
"Plate” Mode
In Mode B, the controlling

signal is taken from the output of

the reverb module (Plate or

Reverb). That output is stereo; the

controlling signal is derived from
Gate Mode B

the instantaneous highest level of
the two channels.

If a2 reverb module has a Gate
active in Mode A, its icon on the Algorithm screens will show a horizontal line above the
second letter, e.g.: | P31] | If it has a Mode B Gate, a horizontal line will appear befow

the second letter, e.g.:
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Gate Modes are chosen on the Reverb Algorithm screen (SHIFT-FUNC1, UP-ARROW), As

with other parameters on this screen, changing a Gate Mode (or turning a Gate off) will

automatically construct a new algorithm and erase any changes made on the Joint or
Move screens.

Aopkdrd
Reay

»——-{ EQ1 ER1 —{| RT1 >4 )
BRK L

>-5 ] >6
CLR

TRS | EQ2 PI2 | 1>7]

When a Gate is in use, “Gatel1” or “Gate2” will appear on the Parameter Menu, as a
separate item on the second page (FUNC5 — “ next”, then FUNC3 or FUNC4). !f both Gates

are in use, each will have its own screen available from the Parameter Menu, and will be
independently adjustable and controllable, even if the reverbs are in Tandem mode.
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The Gate screens have three parameters:

ThLvl — is the Threshold Level at which the Gate will open and close. It is in arbitrary
units from 0 to 100. If this is set to 0, the Gate will open at the slightest input signal, and
will stay open for most, if not all, of the reverb decay. If it is set to 100, it will open only at
the highest input signal levels — levels that cause the meters on the R-880 front panel to
go well into the red. Generally speaking, the higher the Threshold Level, the more sudden
and dramatic the opening and closing of the gate will be.

Attack — is the amount of time the signal has to be above the Threshold Level before the
Gate will open. It is in arbitrary units from 0 to 100, with 100 being the shortest. If this
parameter is set to the upper part of its range, the Gate opens as soon as the signal reaches
the Threshold Level. If it is set to the lower part of its range, the signal has to be
maintained above the Threshold Level for a period of time before the Gate will open.
Typically that time required will be several hundred milliseconds, but it will vary
according to the Threshold Level setting and the nature of the signal.

Releas (Release) — is the amount of time the Gate takes to close after the input signal
drops below the Threshold Level. it is also in arbitrary units from 0 to 100. At high

settings, the Gate shuts down quickly when the level drops, with a setting of 100 givinga
shut-down time of about 150 milliseconds. At lower settings, the Gate takes longer to shut
down, up to a maximum of about 6.8 seconds when the Parameter is set to 0.

A secondary effect of this parameter is that it determines what happens if the input
signal drops down below the Threshold Level and then comes back up again. If the setting
is low, then the Gate will stay open, and will not re-trigger when the signal level comes
back up. If it is high, then the Gate will close when the signal drops and open again when
the level comes back up.

CTRL - The Gate can be turned on and off from this screen with the CONTROL key. Turning
it off does not disconnect or remove the Gate from the algorithm, it merely treats it as if it
is always open.

The graphic display on the Gate screen changes according to the Threshold Level. At
low Threshold Levels, the display shows a nearly straight line, indicating that the signal
going out is equal to the signal coming in. At higher levels, the line takes on a “brick-wall”
characteristic, showing that input signals below the Threshold Level will produce no
output, and when the Threshold Level is passed, the output rises suddenly.
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MODE A

PARAM
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The “boxes” for Attack (“ATCK”) and Release {“RELS") are filled in according to their
respective settings: at O the boxes are all white, while at 100 they are solid black.

Gates, mixers, and modules

Whenever a Gate is set up on the Reverb Algorithm page, it automatically places and
connects two Mixer modules. These Mixers are now under the control of the Gate —
Mixers 4 and 6 are controlled by Gate 1, Mixers 5 and 7 by Gate 2. Their output levels
cannot be set by you, but instead are automatically
controlled by the Gate function. Their input levels, =l
however, are still under user control.

Initially, each Mixer module is connected so that - . =
its inputs receive a signal from one of the outputs of its
associated reverb module, and also (if the reverb +100 + 30 Gate
module is in “Reverb” mode) one of its ER module’s
outputs. However, you can rewire the Mixers to affect other signals: a Mixer doesn’t have
to be wired to a reverb module to be affected by that module’s Gate. You can connect
other modules — Delay, Chorus, even another reverb module — to these Mixers, or even
direct signal from the R-880's inputs. Signals passing through these Mixers, regardless of
their origin, would then be subject to the action of the Gate.

NT STl Y RT1 l_j 33 Bl ALG
: , I'liMove
BRK — : '_|
CR1 | =B
CLR |
TRS | jl DL1 :

Gates vs. compressors and mixers

The Gate functions and the Compressor modules (discussed in the next chapter) use
the same processing code in the R-880, and therefore cannot be used at the same time.
When Gate 1 is turned on, Compressor 1 is not available from the desktop, and when
Gate 2 is turned on, Compressor 2 is not available.

In addition, when Gate 1 is operating in Mode B, Mixer module 8 is not available, and
when Gate 2 is operating in Mode B, Mixer module 9 is not available.
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Chapter 9
Processing Modules

As we've already seen, the R-880 offers a host of processing options in addition to
reverb. These options can be used in conjunction with reverb, by themselves, or in
combination with each other. Each processing option is in the form of a module, and there
are two of each module, e.g., EQ1 and EQ2. Like modules can be used on two different
signal paths, or together on the same signal, or on different parts of a signal path, or in any
other conceivable combination.

Equalizers

The Equalizer (EQ) modules are automatically placed in the active area of the desktop
when a new reverb algorithm or configuration is selected. They are connected to the
R-880 inputs, or just behind the first mixer if the configuration calls for a single input
{(“1-2" or “1-4"). Of course, they don't have to stay there, and using the Move and Joint
screens they can be placed anywhere along any of the signal paths.

The EQ modules are fully parametric 3-band equalizers. They have two screens, a
Macro and a Manual. To look at one of the EQ screens, press SHIFT-FUNC2 to get into
Parameter Mode, and then FUNC2.

The upper (Macro) EQ screen presents a simple three-band “tone-control” type of
equalization. There are three parameters, Low, Mid, and High, each of which is adjustable
{using the EDIT KNOBs or the NUMERIC keypad) from -12 to +12 dB, in 1-dB steps.
Whenever you adjust one of the parameters, the graph at the top of the screen changes to
show the new equalization curve. (Sometimes the action of the graph lags a few seconds
behind the parameters.} The default frequency for the Low band is 500 Hz, and the curve
it produces is shelving (i.e., all frequencies below 500 Hz are affected). The High band
default frequency is 2000 Hz, and it too is shelving. The Mid band default frequency is
1000 Hz, and it is a peaking curve, with a default Q (bandwidth) of 1.
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+12

-12

5 T

The lower EQ screen (DOWN-ARROW) provides much more control. The gain on each
stage is now adjustable in 0.1-dB steps. The characteristic of the High and Low bands can
be set to shelving or peaking. The frequency of each band is adjustable in 1-Hz
increments, and the Q of each band (in peaking mode) can be adjusted from 0.3 t0 9.9 in

increments of 0.1.

210 -73 Shlvng
29 1000 104
Fraog o =T o T
1.0 7019 -20 Peakng

CONTHOL

4
GRAPH

The range of the three bands in the manual screen is
Low = 20-2000 Hz
Mid = 200-8000 Hz
High = 1500-20000 Hz

There is no graph immediately visible on the lower EQ screen, but there is one
available. Press CONTROL, and a graph accurately showing the curve produced by the
settings on the lower screen will be displayed. To get back to the lower EQ screen, press
CONTROL again; to get back to the upper screen, press UP-ARROW.

+12
D -
12 R : R
50 100 500 1k Sk 10k
PRESS CONTROL KEY
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As with most Macro/Manual screen combinations, changes made in the EQ curve on
the lower screen will not show up in the graph on the upper screen, and if you make any
changes in any of the parameters on the upper screen, afl changes you made on the iower
screen will be erased. The software will warn you if this is about to happen.

Remember that if the Reverb modules are in Tandem mode, there will be only one set
of EQ} screens, and the same settings will be used for both modules, regardless of how they
are set up in the algorithm,

Delays

The two Delay modules (“DL 1" and “DL 2”) are simple digital delays, with one input
and one output each. They are adjusted on a single Parameter screen, which is accessed
from the second page of the Parameter Menu (SHIFT-FUNC2, then FUNCS5 [ next”], then
FUNC2). Parameters for both modules will be on this screen, even if one or both of them is
not in use.

| PARAN
L. CROrUS
Oy Tri] |l
300 - 50.0 +100
Db Tros | l l I [ I 5 next
a3 + 80.0 +100

The first row of parameters is for DL 1, and the second is for DL 2. All parameters are
adjustable with both the EDIT KNOBs and the NUMERIC keypad.

DilyTM — the delay time of the module, in milliseconds, from 0 to 400.
FdBack — the level of signal fed back from the delay module’s output to its input, from 0O
to 100%. Negative values mean that the first repeat is flipped 180° out of phase from the

source, and each subsequent repeat is 180° out of phase from the previous one.

Out — the outgoing signal level of the delay module, from 0 to 100%. Negative values
mean the outgoing signal is 180° out of phase with the incoming signal.
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The graphs on the right side of the screen show the relative level and timing of the
delays in the two modules, for the first 1000 milliseconds. Each sub-division is 100
milliseconds. Vertical lines that point above the median horizontal line in each graph

represent delays that are in phase with the input; lines pointing down are delays that are
out of phase.

As with any delay, very short delays and high feedback levels can be used to create
comb-filtering effects. Feedback levels approaching 100, however, can cause oscillation at
any delay length setting, and should be handled carefully.

Chorus

Like the delays, the two Chorus modules are accessed from the second page of the
Parameter Menu (SHIFT-FUNC2, then FUNCS [ riext”] if needed, then FUNC1), and their
parameters appear on a single screen.

:
[ PRE DELAY | ] /\ /\S

PARAM

Tshors

i PRE DELAY 2 |
Llepth

2.5

2.5

The Chorus module changes the pitch of the incoming signal and recombines it with
the original, so that it generates a vibrato by beating against itself. It then varies that pitch
change over time, using a wave whose speed is adjustable.

PrDly — puts a small amount of time delay at the module’s input. Adjustable from 0.1 to
40 milliseconds.

Rate — the frequency of the wave that modulates the pitch change. Adjustable from 0.3 to
10.0 Hz.

Depth — the depth of the pitch change, both the constant change and the change induced
by the modulating wave. Adjustable in cents (100ths of a musical whole tone} from 0 to
50 — in other words, up to a half-step.
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Phase — adjusts the difference in CR1 ~ -
phase between the modulating _
waveforms of the two Chorus modules. N Phase =0 or 360 .

The range is 0 to 360 degrees. If this
parameter is set to 0, the waves will CR2 v
rise and fall together. If it is set to 180, -

then while the modulation in the first
module is rising, the modulation in the

second is falling. {This is all assuming + N
that the waveforms are set to the same
frequency, or Rate — if they are not, CRi . L
this parameter is more or less .
. . . . Phase =90
irrelevant.) Intermediate values give + RS e
other relationships. CR2 L . ) S
+ ”\\.\ /’A\\
CR1 . >
N Phase = 180 .
CR2 iR . i

There are two graphics on the Chorus screen. The boxes labelled “PRE DELAY” are
“barometric” indicators of the pre-delay settings. They are used because the settings are so
short that they would not register on the graph. The graph on the right side shows the
speed and depth of the modulating waveform. Note that this graph will re-scale itself
depending on the setting of the Rate parameters. The smallest full-scale time value of the
graph is 0.25 seconds; the longest is 4 seconds.
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Compressors

The Compressor modules (CP 1 and CP 2 on the desktop, Cmprs1 and Cmprs2
[FUNC3 and FUNC4] on the second page of the Parameter menu) are used to modify the
dynamics of an audio signal, by introducing varying levels of amplification or attenuation
based on the input level of the signal. They are very sophisticated devices and, like

everything else on the R-880, work entirely in the digital domain.

Like Delays and Chorus, Compressor modules are not automatically included in any
reverb algorithm, but must be placed on the desktop manually. Unlike the other modules,
however, the Compressor parameter screens are not available from the Parameter Menu
unless a Compressor module is actually in the active area and connected. The two
Compressors are completely independent of each other, and each has its own screen.

Each Compressor module operates in three segments. Each segment has a Threshold
Level (Thivl) and compression Ratio (Ratio). The Threshold Level is an arbitrary value
between 0 and 100 that, like the same parameter on the Gate screen, is based initially on
the input signal level to the R-880. However, the segments are cascaded, and so the
Threshold Level of segment 2 (Thivl2) does not refer to the input signal of the R-880, but

instead refers to segment-1's output signal.

Output Level

A

Lmtivl
ThLvi3
ThLvi2
3 g
S
2 <@— 1.00 ratio
2 7
ThLvi1 /

Input Level
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When the R-880 input signal rises above Threshold Level 1 (ThLvl1), any further
increase in gain is modified up or down by Ratiol. A ratio of less than 1.00 will attenuate
(“compress”) the signal, while a ratio of greater than 1.00 will amplify (“expand”) the
signal. For example, if ThLvl1 is 40 and Ratio1 is 0.5, then any signal that exceeds a level
of 40 will have its gain reduced by a factor equal to half (0.5) of the difference between
the signal level and the level “40”. If the Ratio is 3.00, then the signal will be expanded so
that the difference in gain between it-and the level “40” is multiplied by 3. The minimum
Ratio setting is 0.03, meaning the signal will be compressed by a factor of approximately
33:1. The maximum Ratio setting is 8.00, which will expand the signal by a factor of 8:1.

When the signal leaves segment 1, either compressed, expanded, or left alone (which
it would be if Ratio1 was 1.00), it then goes to segment 2. If the new level exceeds
Threshold Level 2 (Thivl2), it is subject to compression or expansion determined by
Ratio2. When it leaves segment 2, if its level exceeds ThLvi3, it becomes subject to the
compression or expansion determined by Ratio3.

In addition to the three segments, there is a fourth parameter known as Limit Level
(LmtLvl). The Limit Level sets an absolute upper limit for the signal level — in essence, it is
a fourth compressor segment whose Ratio is 0 (ee:1).

The values that you set for the Threshold Levels of the three segments and the Limit
Level must be in the correct order — that is, the setting of LmtLvl must be higher than
Thivi3, which must be higher than ThLvi2, which must be higher than ThLvl1. The
software handles this automatically, and will not let you enter an incorrect setting for any
of these levels.

o o PARAN
Fatiot Lrvitl vl TChorus
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Two remaining parameters on the Compressor screen are Attack and Release (Releas).
Attack determines how quickly the compressor takes over when the signal initially
exceeds a Threshold Level, with O being the slowest and 100 the fastest. Release
determines how fast the level moves towards its compressed level (up or down, depending
on the Ratio) once the Compressor takes hold. Again, 0 is the most gradual and 100 the
fastest. The Attack and Release functions apply to all of the segments simultaneously, so a
signal breaching the Threshold level of segment 1 will take the same amount of time to be
“grabbed” by the compressor as a signal breaching the Threshold Level of segment 2.

The graphic display on the Compressor screen shows the action of the module:
incoming signal levels are shown on the horizontal axis, and the resulting output signal is
shown on the vertical axis. The graphic is to be taken as a guide, and should not be
interpreted literally. As in the Gate screen, the “boxes” for Attack and Release are filled in
according to their respective settings,

Finally, the Compressor function can be turned on and off from within the screen by
pressing CONTROL — just like the Gates.

Care should be exercised with input levels to the R-880 when a Compressor is in use.
Very high input levels may overload the Compressor stage, causing distortion.

As mentioned in the previous chapter, Reverb Gates and Compressors use the same
part of the R-880's processor, and so if Gate 1 is in use, Compressor 1 will not be
available, and if Gate 2 is in use, Compressor 2 will not be available. in addition, like the
Gates, using the Compressor modules reduces the number of mixers available: if
Compressor 1 is put in the active area, Mixer 8 is no longer available, and if Compressor 2
is active, Mixer 9 is not available.
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Chapter 10
Programming Techniques —
a sample

As you have seen so far, the GC-8 and R-880 are enormously complex and offer a
huge range of processing possibilities. Rather than try to list all of them, which would he
an impossible task, this chapter will instead walk you through the design of a number of
programs, some of which are provided with the system and some of which you will have
to set up. These programs are specially chosen to show you various interesting and
unusual ways to use the system, and should help to point the way for you to discover your

own.
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Factory Programs

The algorithms and screens for the following programs can be found in the book “GC-
8 Preset Data for R-880" that accompanied your system.

Int 18 — 1-2 Delay & Reverb 1

This is a complex program that uses two Reverb Stack modules and two Delay
modules to create a wide, spacey stereo image from a merged input. The Reverb modules
are set similarly, but are not in Tandem mode.

The Joint screen shows that the inputs are mixed, then split off to the two EQs, and also
to two Delay modules. The EQs (which are set flat) feed the ER modules in the normal
way, but then the ERs are splitdn an unusual fashion. The left output of ER1 goes to the left
outputs of the R-880 (through some mixers), and the right output similarly goes to the R-
880's right outputs, but the middle (“direct”) output feeds only one side of Reverb module
1, not both. The other input to the Reverb module comes from DL1.

Reverb module 2 is wired in a complementary way: EQ2 feeds ER2, whose outputs go
to the R-880’s left and right outputs, as well as to one side of the Reverb module. The
other side of the Reverb module is fed from DL2.

The Reverbs differ from each other mostly in terms of their tonal characteristics and
how the Early Reflections modules are set up. ER1 uses four quick, loud reflections with a
short pre-delay (edited individually on the ER sub-screen), while ER2 uses eight
reflections, starting a little later, and diminishing gradually over a longer period of time.
Although the Reverbs are the same subtype and have the same RT60, Reverb 1 is a thinner
sound (lower Density) with a slightly damped high end, while Reverb 2 is thicker, and has
more pronounced high-end damping.

The delay time on DL2 is about 1/10 of second, providing a fairly tight cluster, while
DL1 is almost twice as long, providing a more pronounced repetition. Both modules use
the same moderate amount of feedback.

The mixers are arranged to generate a true stereo image from the single (merged)
source. The early reflections and reverb generated on the same side as the mixer
predominate over those coming from the other side — e.g., the left input of Mixer 1,
which contains the left output of ER1 and the left output of Reverb 1, and goes to the R-
880’s left outputs, is set more than twice as high as the right input of Mixer 1, which
contains the left outputs of ER2 and Reverb 2.
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Int 19 — 2-2 Delay & Reverb 2

This is a somewhat similar program to Int 18, but it has true stereo inputs. The input
channels are kept substantially separate through the entire signal chain, thereby
maintaining the stereo identity of the signal. Because it is not generating a stereo image,
there is no reason for the Reverb moduies to be different from each other, and so they are
in Tandem mode.

The direct outputs from each Early Reflection module are muit-ed, going both to the
associated Reverb module and to the opposite Reverb module. The signal going to the
opposite side is delayed once for 102 ms (both delays are set the same, with no feedback},
and attenuated. The outputs of the Reverb maodules also cross to their opposite outputs,
similar to the previous program, and the crossed signals afe similarly mixed relatively low.

Int 17 — 2-2 Chorus and reverb 2

This program uses two relatively small Hall Reverb modules in Tandem, whose outputs
are passed through Chorus modules for a bit of a “swimming” effect. The Choruses are
very slow, with a small depth setting, but they are set 60 degrees out of phase to keep the
sound moving.

The program has stereo inputs, and the mixers are set up so that the integrity of the
channeis is substantially maintained.

You might want to experiment with exaggerating the effect by increasing the Choruses’
Depth and/or Rate.

Programs for you to try

The iliustrations accompanying these program descriptions show only the screens
relevant to the current program. If a screen is not shown, you needn’t set any parameters
on it.
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1-2 Back&Forth

This is a program that simulates a sound moving backwards, then forwards through
time. It starts with a “Reverse Reverb” — an NLR module with a negative RevTm. The NLR
gate stays open for 400 milliseconds, and then the other module, set to Reverb Tap, takes
over. This module has a PreDly of 410 ms, and the Early Reflections and Sub-Reverb are
shut off.

A large amount of mid-range boost is added to the NLR module to increase its impact.
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1-2 Doppler Cathedral

This is a very complex program that simulates a large space that is moving rapidly past
you, if you can imagine such a thing. It uses an NLR module with an envelope that has
two distinct attacks following a substantial pre-delay. This gives the sound a “billowing”
effect. But before the signal enters the NLR, it first goes through a Chorus module, set to
maximum pitch change at the slowest modulating rate. This gives the “Doppler” effect.

The signal also goes through a Plate module, which rounds out the sound and gives it
some length. The outputs of the Plate are mixed low so that they don’t overpower the
NLR.
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2-2 In/Qut Stereo

This program uses two Reverb modules to create a sound whose stereo spread
increases over time. The first Reverb module is set to a small Room, while the other is a
larger Hall, with a long pre-delay. The outputs of the first module are panned fairly close
to the center, while the second module’s outputs are panned to the far left and right. An
unusual aspect of this program is that it each Reverb module creates its own stereo image,
and if separate signals appear at the two inputs, they will be affected differently, but both
will end up in stereo. Nete: to keep things simple, only outputs 1 and 2 are used in this
algorithm. However, both the A and 8 sub-outputs of Qutput Mixers 1 and 2 must be set to
100 for this program to work correctly.
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Other combinations to try

1} Put a compressor ahead of a Plate module, and set it to full expansion {Thivli=1,
Ratio1=8.00, ThLvl2=98, ThLvi3=99, LmtLvi=100). This will cause the reverb to always he
at the same level and to have the same apparent decay time, regardless of the input signal.

2) Set up two Reverb modules, not in Tandem mode. Pan the outputs of one primarily
to the Left R-880 output and pan the other to the Right. Connect the Early Reflections
modules so they go to both R-880 outputs, and then set up the individual reflections (in
the sub-screens) so that they pan across the stereo image over time (remember, the
individual delays do not have to be in order, so you can start with all the odd-numbered
ones, and gradually introduce even-numbered ones). Now set the pre-delays of the two
Reverb modules so that they pan as well, although in the opposite direction — i.e., if the
Early Reflections are panning left to right, then the pre-delay of the Reverb module going
to the Right outputs should hit first. The result is a sound that flies around the space,
seemingly in two directions at once.

3) Create a “three-reverb” effect: Mult the inputs to a) a dense ER cluster; b) a gated
(NLR) reverb with a pre-delay about the same length as the ERs’ overall envelope; and ¢} a
Reverb module with a pre-delay almost as long as the Cate Time + the ER envelope. Now
make the sound explode outwards by panning the ERs to the center, panning the NLR
outputs slightly Left and Right, and panning the Reverb all the way Left and Right.

4) Using the same idea, send the various signals to different pairs of output channels,
creating a “surround” effect.

The possibilities are nearly endless. We welcome your ideas, and we at Roland would
be happy to learn about any unusual programs that you come up with.
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Chapter 11
Multiple Units,
Miscellaneous Functions,
and Troubleshooting
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The GC-8 Graphic Controller is capable of controlling up to 16 R-880 units. The R-
880s can be independent of each other, or they can be controlled with varying dégrees of
simuitaneity. The Roland Remote Control (RRC) protocol is actually a form of MIDI, and
therefore independent control of devices on the RRC bus is achieved by setting them to

different MID1 channels.

When you use multiple R-880s with a single GC-8, the R-880s must be “daisy-

chained” together: a cable from the RRC OUT jack on the GC-8 goes to the RRC IN jack of
one R-880, and another cable goes from that R-880's RRC OUT jack to the next R-880’s RRC

IN, etc.
S
RRC GUT
CO0Q0O0 O
RRC N RRC OUTY RRC IN RRC OUT RRC IN
] - D o - D o

—
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Once you have the wiring done, then beiore you turn on the GC-8, turn on all of the
R-880s and set up each one so that it is on its own MIDI channel, using the MIDI CH SELECT
button on the front panel. Now when you insert the System ROM card into the GC-8 and
turn on its power, the opening display (after you bypass the clock) will show all of the R-
880s that are physically connected to the GC-8:

Gi0=8 Gfaphic Controller
Do you setthe Clock 7
(TES CONTROL ,NO.CANCEL)
Connected with R-B880
CH 1. R-880 version 1 01
CH 2RB-880 version 1.01
CH 3:R-880 version 1.01

At this point, anything you do on the GC-8 will have an effect on all of the R-880s on
line. If you change a program, that program will be changed on all the R-880s. If you
adjust a parameter, that parameter will change on all the R-880s. (If the R-880s are set to
ditferent programs, each R-880 will try to alter a parameter similar to the one you've
adjusted on the GC-8. If the program in an R-880 is very different from that showing on
the GC-8, the results may be unpredictable.)

880 at a time. There is a way in software to temporarily disconnect one or more R-880s
from the RRC bus. This is handled by the Connections (“Connec”) screen on the Function
(“FUNC”) menu — SHIFT-FUNC4, and then FUNC2.

e WO OooOoOoo 2.Connes.
!E:—’:::T] 3 Clog
S i ) i | 0 e O e i O |4 F-880

Each R-880 that is physically connected to the GC-8 is represented on this screen by a
box with a number in it, corresponding to the R-880"s MIDI channel (the system has no
way of differentiating among R-880s that are set to the same MiDI channel, which is a
very compelling reason not to do so). When you first encounter this screen after powering
up, every box with a number in it will be touching one of the horizontal lines coming out
of the little picture of the GC-8. This means that all of the R-880s are on line. You can
disconnect an R-880 by moving the CURSOR keys so that the unit you want to disconnect
is highlighted, and then pressing CONTROL.
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When you have disconnected an R-880, that unit will no longer respond to program or
parameter changes from the GC-8 (although it will still process the audio signals just fine).
Therefore, if you want to work on only one R-880, disconnect all of the others.

Re-connecting an R-880 to the RRC bus is the same procedure: select the R-880 you
wish to connect with the CURSOR keys, and press CONTROL.

While all connected R-880s will respond to GC-8 commands, they will not all respond
to MIDI Program Change commands coming into the GC-8. If the GC-8 receives a
Program Change command, onfy the R-880 that is on the same channel as the program
change will respond to it. However, for that R-880 to respond, it must be connected to the
GC-8 on this page. If a MIDI Program Change message is received on a channel that is
being used by any currently-connected unit, the GC-8 display will change to show the
program called up by that Program Change. If there is no unit connected that uses that
channel, the GC-8 will not change. (Note that while multiple R-880s on a single GC-8 can
be set to run different programs at any one time, they all draw on a common memory, and
therefore use the same MIDI Program Change Table.)

[MID! Program Change 18/ channe! 3

Cla

CAOTA I 4 @

N 7
(3@ |program 18
= T
[MID! Program Change 18! channel 3 |
1]

/- O@ L | s

] (no response)

Also note, as discussed in Chapter 7, that you can monitor the inputs and outputs of
individual R-880s (if they are connected) from the “InLv]” screen on the Mixer Menu by
changing the MIDI channel in the special window on that screen,
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Digital Parameters

You can examine the R-880's digital interface parameters (and change one of them) by
going to the Function Mode (SHIFT-FUNC4) and pressing FUNC4 — “R-880". You will get
the following screen:

SRS Ligital Interface | EUNC

Lock uniock Ermnphasis 50015 1 MIDI
Channel 2 ch Category :general 2 Connec
Sarnpling 48kHz DigitalCp perrnit 3 Clock

Audio Md audio

CONTROL CHANGE
e el EAPH 2SS

The values above are what you will see when there is no signal source connected to
the digital inputs of the R-880. If there is a digital input signal source, the parameters will
automatically change to match those of the input signal.

The “Change Emphasis” icon will appear only when there is no digital source. Signal
pre-emphasis is normally

§vv1tchecl On whgn the analog Parameter explanation settings
inputs are used, in order to
maximize the signal-to-noise clock locked to
) X } Lock digital input lock
ratio of the internal analog-to- (digital input unlock
digital convertors, but it can be present)
switched Off (with the ) 2-channel
Channe| input mode “h |
CONTROL hufton) when a 4-channe
digital device that requires no — sampling 441 kHz
pre-emphasis is connected to Amping frequency 48 kHz
the digital outputs. :
Audio Md audio made audio )
non-audio
The parameters, their settings,
) s . . naone
and what they mean are in this | Emphasis pre-emphasis 50/15 s
table:
general
Category data format CcD
PCM
DAT
Digital e E prohibited
igitalCp digital copying permitted
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The Clock

You can set the internal clock in one of two ways:

1) During the power-up sequence (“Do You Set the Clack ?”), press CONTROL. The
software will present vou with screens for setting the year, month, date, hour, and minute.
If the value presented in a screen is correct, press ENTER. If you want to change it, type in
the new value from the NUMERIC keypad, and then press ENTER. When you've gone
through all the screens, press CONTROL again, and the clock will be set. You can abort the
process at any point by pressing CANCEL.

_GC-B . Graphic contraller
H-8e0 Graphic controller version 1.01

Press CANCEL to pass setting clock I

Year (1988 — 2067 ) 7 19 B

21 Go into Function Mode — SHIFT-FUNC4 — and press FUNC3. Use the LEFT- and
RIGHT-CURSOR keys to select which item(s) in the clock (vear, month, date, hour, minute)
you wish to change, and then adjust the values with the UP- and DOWN-CURSOR keys or
type in new values with the NUMERIC keypad. When you've set all the entries to the proper

values, press CONTROL.

Charnge Date & Time | FUNC
1 MO
2 Connec

1983-01-01  00:00 4 R-580




116 ¢ Other functions

Troubleshooting

What’s Wrong with My Unit?

Why don't | hear any signal?

if you can see input signal on the R-880’s front panel display, then your inputs are
okay. If not, check your input cables, the effects sends on your console, and the switches
on the rear panel of the R-880.

If you see input signal but no output signal, the output mixers in the system software
may be off, probably because you changed the algorithm on the Joint or Move screens.
Remember the software does this automatically. Go to the “OutlLvl” screen (SHIFT-FUNC3,
FUNC2} and turn up those output mixers you need.

if you see input signal and output signal, then check your output cables and the effects
returns on your console.

I hear sound, but nothing is showing up on the input level display.

The input level display only displays signals coming in through the analog inputs, not
the digital inputs. If you are only using the digital inputs, you will see no activity on the
input display.

The input signal is too strong, or too weak, or the output signal is too weak.

Reduce the input signal using the INPUT level control on the front panel of the R-880. if
it is still too strong (and you are using the unbalanced inputs), change the UNIGAIN switch
on the rear panel to +4 dBm {out). You can strengthen the input signal by setting the
UNIGAIN switch to -20 (in); if you are using the balanced inputs and the signal is too weak,
try the unbalanced inputs (with the switch at -20).

if you need to strengthen the output signal, set the UNIGAIN switch to +4, or use the
balanced outputs.

The power went off for a moment, and now the system won’t respond.

Whenever you turn off either the R-880 or the GC-8 and turn them on again, you must
make sure the System ROM card is in the GC-8 slot, even if the program you were using
came from a RAM card. You must also bypass the clock by pressing CANCEL as soon as the
display is ready.
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I move a control but the sound doesn’t change.

There could be several reasons for this. It's possible that you are working on a
parameter screen of a non-functioning module, or a module whose output is mixed very
low. Parameter screens are always available for most of the modules, even if those
modules are not being used in the current algorithm. Or, if you are in the Reverb
Algorithm or Joint screen, any changes you make will not be effective until you
specifically transmit them, which is done in various ways, depending on the screen.

I've been working on a lower screen and 1 went to the upper screen just to have a look,
and now when I go back to the lower screen, all my settings are gone.

If you really have gone to the upper screen just “to have a look”, this shouldn't
happen. However, if you change anything on the upper screen, the lower screen will
change to its default values {and the software will warn you) — even if you “undo” the
changes you make on the upper screen right away.

I constructed a complex algorithm and just wanted to change the reverb type, but now
the algorithm is gone.

Any changes made on the Reverb Algorithm screen — Mode, Type, Configuration, or
Gates — will result in the algorithm being totally reconstructed. The best way to keep this
from getting in your way is to decide on your Reverb Mode parameters before you do any
work on the lower (Move and Joint) screens.

I came up with a new program and saved it in a memory focation, but that memory
location still has the name of the program that used to be in it.

In the R-880/GC-8 software, you name a program after you write it into memory. If the
location you have written to was empty, the program will be initially saved with a blank
for a name. If there was some other program in there, the old program’s name will be
retained until you change it {from the Memory Menu, FUNC3).
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Error Messages
Messages shown at power-up:

Insert the system card (flashing) — There is no card in the card slot of the GC-8. Locate
the System ROM card and insert it in the slot.

Load error — The system software cannot be loaded from the System ROM card. Turn off
the power, recheck the card for dirt or insertion error, and try again.

No System Program — The card in the slot is not the System ROM card (probably because
it's a RAM card). Locate the System ROM card and insert it in the slot.

Check MIDI channel again — More than one R-880 is set to the same MIDI channel, or
there is some other confusion. Check all the MIDI channel settings on
the R-880s.

Change the memory backup battery — The backup battery in the GC-8 is dead. Call an
authorized Roland service center to arrange for replacement.

Messages shown in the Memory Mode:

Memory full — There is no space for more programs in the memory you've selected
(Internal or Card). Delete some programs or use another card.

Card is protected — The memory-protect switch on the card is On. Set it to Off. You will
also get this message if you try to write to or initialize the System ROM

card.

Card is not ready — The memory card is not inserted or is inserted incorrectly. Insert it or
check it.

Card is not initialized - The memory card has not been initialized. Initialize it (SHIFT-
FUNCS, FUNC5 [“next”], FUNC2}.

No parameter to read — The memory location you are trying to read or edit is empty.
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lllegal card! Can’tinitialize - The card in the slot will not work with the GC-8. Use only
the correct cards supplied by Roland.

Warning: Insert the card again — There is a problem reading the card. Re-insert it and
follow any other instructions that appear.

Messages that appear at other times:

Cannot communicate with R-880 — There is a problem between the GC-8 and the R-880.
Check the power cable(s) and switches, the RRC cable(s), and the MID]
setting. (This message will also appear if you change the MIDI channel
on the R-880 while the system is running. In this case, wait
approximately 35 seconds, and the GC-8 will ask you if you want to
reset the system MIDI channel. Press CONTROL and normal operation will
resume.)

Turn off the R-880 and turn on again — The R-880 needs to be reset. Do as it says,
without turning off the switch on the GC-8. '
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Appendix A
Parameter Map
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FUNCT PARAM
1 Chorus
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Appendix B
Specifications

Analog 1/O

input Levels

Balanced: +4 dBm (max. +18 dBm)

Unbalanced: +4 dBm (max. +18 dBm)
or =20 dBm (max. 0 dBm)

input Impedance

Balanced: 10 kQ

Unbalanced: 10 kQ (+4 dBm)
or 560 kQ (-20 dBm)

Output Levels

Balanced: +4 dBm (max. +12 dBm)

Unbalanced: +4 dBm {max. +12 dBm)
or -20 dBm (max. -12 dBm)

Output impedance

Balanced: 10002

Unbalanced: 100Q (+4 dBm)
or 680Q (-20 dBm)

Digital /O

Interface type: AES/EBU Consumer
(CP-340 Type Il) standard
Optical or Coaxial

CD and DAT compatible, 20-bit

Sampling Frequency: 44.1 or 48 kHz
(switched automatically)

Convertors
Analog-to-Digital: 16-bit linear
Digital-to-Analog: 18-bit linear

General

Frequency Response: 20 Hz - 20 kHz (+0.2/
-3.0dB)

Signal-to-Noise Ratio: >80dB (IHF-A weighting
at rated input)

Dynamic Range: >90 dB

Total Harmonic Distortion: <0.015% {1 kHz at
rated input)

Power Consumption N
R-880 with GC-8 connected: 54 watts
GC-8 alone: 90 mA @ 9V

Dimensions
R-880:19" W x 3-9/16"H x16-13/16" D
(483 x 91 x 421 mmy}
GC-8:13-1/8" W x 6-15/16" D x 2" H
(333 x 176 x 51\mm)

Weight
R-880:22 Ib. T oz. (10 kg)
GC-8: 2 1b. 10 0z. (1.2 kg)
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Appendix D
MIDI Implementation Charts

Digital Reverb Date : Sep. 20 1988
Mode! R 880 MIDI Implementation Chart Version - 1.00
Transmitted Racognizad Remarks
Function - .
Basic Default 1-18 1-18 memorized
Channel Changed 1-16 1~ 18 -
Default x e
Made Messages x X
Alterd Xk ok ok ok ok k% ok
Nota ) x
Number Trug Voice dok ok ok ok ok kR K
Velocit Note ON x
slocity Note OFF x x
Atter Key's b x
Tauch Ch's X %
Pitch Bender x x
x x
Contro!
Change
Prog x »
Change True #
Systern Exciusive O 9] parameter
Systam Song Pos
C;fn?non Song Sel .
Tune x X
System Clock x x
Real Time Commands x X
Local ONOFF x .
Aux All Notes OFF X X
Message Active Sense x X
Reset x x
Notes
Mode }: OMNI ON, POLY Made 2: OMNL ON, MONOQ | o Yes

Mode 3: OMNI OFF, POLY Made 4: OMNI OFF, MONO X : No
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R-880C Centroller Date : Aug. 25 1888
Modei R88-GCE- | MIDI Implementation Chart Version : 100
Transmitted Recognized Remarks
Function +»»
Basic Default b 1-18 %1
Channel Changed % 1-18
Default o 3
Mode Messages b
Alterd * ok ok ok % ok ok ok ok
Note b x
MNumber True Voice EEEEEEEE] x
Velocit Note ON x x
srocity Nete OFF x X
Atfter Key's x X
Touch Ch's x
Pitch Bender X »
. e
Contro}
Change
Frog x 9]
Change True & KR Kk kKK Kk
System Exclusive b O
Song Pos X
terr
System Song Sel o
Commaon
Tune
System Clock x x
Real Fime Commands x X
Local ON,~OFF X "
Aux All Notes OFF x ®
Message Active Sense x x
Reset x X
Notes *#1 The basic channsl is the MIDI channel to which the connected
R-880 is being set.
Mode i: OMNI CON, POLY Mode 2: OMN! ON, MONO O 5 Yes

Mode 3: OMNI OFF, POLY Mode 4: OMNI OFF, MOND X ; No
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Append

i1x E

MIDI System Exclusive
Information

Roland Exclusive Messages

m Data Format for Exclusive Messagesi

Roland’s MIDI inplementaion uses the (ollnwing data formal
for il exclusier messages  (lype §V)

Byie Dasenoticn

FoH Exclusrvs status

E11] Manufeciuree 1D {Roiana)
GEV Devize D

MDL Mooet 1D

CMb Cammand 1D

(BCDY} Mtain data

ETH Eng of exclusive

% MIDI status . FOM, F7H
An exclusive messzge must be flaked by 2 pair of statos
coxdes, starling wilth 2 Manulacturer — [0 immediatety alter FOH
{MIDY versionl. ).

# Manufacturer- D : 41H
The Manufacturer — 1D identifies the manufacturer af 3 MID!
inslrument that triggeres an exclusive message., Value 41H
represents Roland's Manulacurer—10,

a Devica- ID . DEV -
The Device—ID tontaing a unigue vaiue hat ideniilies the
individual devicg in the mullipie implementation of MIDD
nslrumenis. It & uscally set to 00H — OFH, 2 value smalier
by one than ihat of a basic channel, bul valwe DOH - IFH
tay be used for a devics with muBliple basic channels.

¥ Model- 1D : MDL
‘The Medet—1D conaing a value that uniquely identifies coe
model from ancther, Different models, however, may share an
igenticai Model-- D il they handle similar data,

The Model - 1D format may comzin 00H in one or more phices
s provide an exiended date feld, The followmg sre examples
ol valid Model—1Ds. vach representing & unigue modei :

01H

ozH

Q3H

o0, 81H
GO3l, QIH
QGH, 00H, 01H

a Command- 1D, CMD
Fhe Command-1[ indicates the funciias of an exclusive
message, The Command—ID fermat may contain GOH in one
or more  places o provide an extended data fiekd. The
following  are examples ol valid Command—IDs . each
represeniing a umque function ;

0il

[2k:dH]

Q3K

00H, OIH
00K, 02H
D0, 00H, O1H

# Main data: BODY
‘Thris lield contalne a message lo br exchanged acrost an
nterface, The exact data sre and (ontents wil vary with the
Moxdet — D 2n¢ Command - 1D,

Erﬁddress- mapped Data Trnnsfarw

Address mapping s a technique for transferring mestages
confurming to the dalz format given in Section 1. 1t assigns
a series of memary ~resident records— —waveform and tone
data, switch starus, and parameters, for exampie ~ =0 specific
ncatnms ik a machine—-dependeni address space, thereby
allowing actess 10 data residing at the address 2 message
speifies,

Address-mapped data transfer i3 therelore indepordent of
models ant data categorics, This technigue aliows use of two
differont transfer procedures :  one-way transler  and
handshake tramsfer

2 QOne way transter procedure (Sae Sectiond for details;
Trus procedure 18 suited for the transfer of o snalk zmount of
dila it «Emds Aul BN CRCIMYE HCSSIRE Tl feo:
of 8 roweiving dusiee slafus,

Connectron Duagram

Desce (A Orue {8)
f ; B gy
] e R
e o

Connevtional pointl i3 csental fne "Reques: date”  procedures
(See Seclicnd)

3 Handshake - wwansfer procedure (See Sectiond for details)
This proceders initaies a predermuned  transler  sequence
(handshaking} across the imwrface befare data cansfer lakes
piace, landshaking cnsures Lhal veliabiliy and transfer speet
are high ¢nough in kandfe @ large amcount af data,

Carnection Uiagrsm

Deview (A} Cevice (B}
i
e ot tz ™
raga e oyt

Conneclinnat ponksl and 2 i essential,

MNotes on tha sbove two procedurss
#There are separate Command-10s for differend transler
procedures,
#DevicesA and B canaol exchange data unless they use lhe
samne leansier procedure, share identical Device ~ 1D and Model
D, und are ready for communication,

BiOnef way Transfer Procadurs

This priecdure sends oot dina alt the way until 1§ stops when
the musszges arc so shorl 4hal answerbacks necd not be
checked.

For iony messages, however, the receiving device mus acquire
vach mussage in lime with the {ransier sequence, which inseris
intervals of at least 20milliseconds in between.

Tynes of Messages Messagn Commang 10
Aeauest data 1 | RQI {11H}
Dats se1 ! 7Y (hzH)

# Request data = 1 : RQY (11H)
This message is sent gul when there is 2 need to acquire data
fevar a davice at the other enc of the inlerface. IL cantains dma
for the address and size that specily designation and leagth,
seapeetively, of dala required.
On recoseing an RGP messags, the remote device checks its
merory for the dala address and size that satisly (he request,

IF it tinds therme and is ready for communicaiion, the device wil
{ransmic 3 “Dara eet | {DT1)7 mestage, which contzins the
reqursied dota. Otherwise, the device will send out nothing.

Byie Cescrprion
Fon Extiutive Status

A1H Manutazturer 10 (Rolang)
DEV Deuvize 1D

MOL Mocel D

1iM Commang 1D

Addrass M58

saH Size

Suth Creck sum

FrH Ene of exclusive




FUhe site ol the reguesied dat does Aot gt he Aunber
of bvees et will make up a 1] message, Bul represenes
the sodress Tilds where she requested dada residey,

*Sune modtls are soltct 4o fimdalions in doe fanmat wed
Tyt o single wansoelion. Reguested dwma, for exampie, may
hase a lenit i leagth or snust be dvided inle predetermined
uddress fickis befors 0 5 cxchanged across the inderfacs,

#'Ehe sane sumibir of byles comprses address and size data,
which, however, vary with the Modet— 1D,

*The efrr cherking process uses R checksom thal provedes
4 Ik pabiern where the Jeust significant 7 bits are zera when
values for an address, size, and that checksum ore summed

DT1 (12H;
This mossage torrespands 10 the attual dala transler procoss,
Duecause cvery byle in the dute is assigned o unigue addross,
3 1¥P1 messgge tan convey the staning addeess of one or
more data as well as a series of dala formatted 1 an adgress
- dependent orger.

The MIDE sandards inhibil non-—real time messages [ram
terruplng an exchesive one, This {fact is inconvenient {or the
devices that supporl 3 "soft —through” mwchanism, To maintsin
compatibifily with such devices, Rolend has tlimited che D) (o
258 byles 5o thal an excessively long message 5 serd oul in
Separate SeMEOLS,

bvta Cescription
FoH Eaciusive
aiH Manutacturer iD (Rolard)
T34 Cevice I
MO togei 10
124 Temmand 1D
aake Address MSE
i isa
dgH Di.(l
sum Cn;ck sum
FIH gnd ol mxclusive

*A DT shesssge is capable of providing only the valid data
among thoe specified By an RQE message.

*Some models are subjest 1o Iimitations in data format used
for a single transaciion, Requesied daln, for example, may
have 2 Jimit in lengih or musl be divided intn predetermined
address fieids before it i§ exchanged across the interlace.

*The number of byles comprising address data varies from
one  Model— D 1o anoiher,

*The wrror checking pricess uses a checksum ihat provides
a bit patterrs where the |east sigaificant 7 bits are zero when
values for an address, size, and thal chesksum are summed.

# Exampla of Maessage Transactions

®Device A sending datz o Device B
Transfer of a DT1 messege is ali that takes place,

{Cats set 1] ——————— i

»idore s 20m sec time internat

Data set 1] —— e

[Dare sar 1] e

®Dewice B orequesiiog date from Dovice A
Device Y sendgs sk RQ1 message to Device A, Checking the
message, Dovice A sends 2 DT! message tack to Device B,
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e Fequest Dala)]

{Caia se:

[Datz ser

> More snan JOM LeC tme e1ers

[Cata set 1) m— e

[Data 81 1] e e

E?Handshake - Transfer Procedur

Tyoes of Messagas Message Corntrans 1D

Handshaking is  an inleracive process where twa  devices
exchufge Orfor checking sigmals boince @ message transaction
takes place, thoreby increasing daid renabiliy, Unlike ane — way
lzansfer thal instrts @ pause beiwesn message (ransactions,
handshake Iransfer aliows much spewdicr lransactions becavse
tsta transfer stafls once the recoiving device relurns 3 ready

sipnal

Wnen it comes to landling jarge amounis of data - ~ sampher
wavelorms and synlhesipee dones gver |he entire range, for
example - —acrass 3 MIDL interface, handsaaking transter s
more ¢lficent Lhan one—way lransfer,

Want rg send data WG (40}

FRequest data RGO {a'H)
st set CAT (ATH)
Ackrowhedge ALK {43H)
Erd of deia £00 (4EH)

Commumicston errar | ERA (488
Rejaction RIC {(4FH)

# Want to send data: WSD (40H)

This message is sent oul when date must be sent 0 a device
st the other end af Lhe interface. I conlsins dala for the
wddress  and  se  thal  specify  designation and  length,
eespeciively, of the date o be sent

On receving 3 WSD message, the cemnle device checks is
temory for the specifiec data address and size which  will
sausfy the request. S i lings them and is ready for
communication ,  the device will retuen an " Acknowledge
(ACK)" message.

Ouhetwise, i will return a “Repction  (RJCY” message,

Byie Cascripnon
FoH Exclusive status
a1H Manufacturer G {Reoand)
LEv Crevice D
ML hsdar i3
40+ Commang &
aiH Ageress MSE
5B

584 Size MSH

i LIEE
sum Check sum
FTH Eng of extlusive

=The size of the dat to be sent dows nol indicate ihe number
6 bytes that make wp o “Data st (DAT)" message, but
sepresents the amdress Bicids where the data shouid reside,

=Some mocels are suject 10 limnations in data format used
for 3 singfe transaclion. Requested data, Ior exainple. may
have a lomt in length or musi be divided into predetermined
addsess firis belore it it exchanged across the interface.

*® The same oumber of bytes comprises adfress and size data,
whivh, noweser, vary with the Model ~ 1D

®The errar chockeny process vses o Chechsum that provsdes
4 Lt paticsn where the Teast sgaificand 7 Dils are zero when
values fur on address, mze, ang ot Clwersum are summed.
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# Reques1 data ;

RQD (41H,

This messuge i serd ool when there is 2 need to acquire data
from @ duevice 3t ke wiher end of the interface, 1t conlzins data
for the address and size that specily designation and  length,
respectively, ol dals reduired.

On eeeviving an RQD message, the remole device checks als
memory fur the datd address and tize which sausfy the requesi.
i il fings them and is ready for communicantion, the device will
transmil 3 "Dala set {DAT)" message, which coniains the
requesicd data Oherwise, it will return 8 "Repection  (RICHT
messagic.

Byte Qaseripnon

FOH Exclysive status

a1 Manulacturer |0 {Roland}
cev Cavicn G

MDL Medal 1D

41H Command 0

Adiress MEE

e

-
st S MSB
' 158
sum Check sum
FTk End of exchusive

#The size ol the requesied data does not indicate the number
of bytes Lhat make vp a "Data set (DAT)” message, but
represents  the address [ields where the requesied dala
resiies.

#Some muodels are subject to Emitations in data format used
[or a single transaction. Reguested data, far example, may
have a limdt i jength or must be divided into predetermired
address fields before it s exghanged across the interface,

»The same number ol byies comprises address and size dala,
which, however, vary with the Modei-ID.

#The error checking process uses a checksum that proviges
3 fit paliern where the least tignilicant 7 bils are zero when
values for an address, size, and that checksum are summed.

» Data set ., DAT (42H;

This message corresponds (o the aclyal data transfer proeess,
Because every byte in the data is 2ssigned a unique address,
the message can convey the starting agdress of one of more
duta as well oy & series of data formaned in an
address —~dependent order,

Alhough the MID] standards inhibik non—real lime messages
from inlerrupting an exciusive one, some devices support a ©
soft~ihrough ©  mechanism  for fuch  inlerrupis | Ta
mainlaincomnpatibility with such devices, Reland has limited the
DAT 1o 2536bytes so thal an excessivaly long message is sent
oul in scparoie segrilenils.

Byte Descripton

FaH Exciusiva status

4tH Manutasturer D (Rolznag)

DEV Oavice 1D

MEL Madel 1D

47H LCammane 10

aaH Addrazs MS8
158

aaH Dats

sum Check sum

F7H End of eachusive

# Ackrowladgs .

& End of data .

wA DAT message is capabic of providing only the valid data
among those epevified by an RAL or WL message.

wSame models are subjocl 1o dimatgtions in data formar used
for a single fransaciion. Hegquesied data, [ne example, may
have a Lmit in length or must be divided inle predetermined
address fields belore it is exchanged across (he interface,

*The number of Lytes tomprising aodress dala vories from
one model IR o snothor.

*The srror checking process uses & checksum (hal provides
a bit pailern where the east signdficant ¥ Lils are zero when
vilues for an adress, sie, and that checksum are summed.

ACK :43H;

This messags is sent out when no error was delecled on
recepton of 3 WS, DAT, "End of daia (EQDI". or some other
message and & rogquested setup o aciion s complele, Unless
i receives an ACK message, tha device at ihe oiher end wil
not procead to the next operalion.

Byte Cescription
FOR Exchusive status
41 Manutacurer 1 {Rciang)
DEV Dewce 1)
MDOL Madal 10
43H Command ©
FIR Erd o! exciusive
EOD (45H;

This message is sent out (o inform 3 remote device of the end
of 3 message, Communication, however, will not come o an
end unless the remote device relurns an ACK message sven
though an EQD message was tranzmitted.

Gyte Deserigtion

Foe Enclusive status

41H Manufacturer D (Rotand)
DEV Qavice 1D

MDL Madet 1D

45H Commang i)

FH End of exclusive

4 Communications error : ERR (4EH)

This message warnd the remole device ol a communications
faull encountersd during meisage transmission due, for
¢xample, to s checksum error, An ERR message may be
replaced with @ “Rejection {(RIC}™ one, which terminates ihe
current miessage lrangaction in midsiream.

When il receives an ERR metzage, the sending devize may
cither attemnpl to sznd out the [Ast message a second time or
1erminate communicztion by sending oul an RIC message.

Byre Dascription

FoH Exclusive status

atH Mgnufacturer 10 (Roland)
DEV Device 1D

MOL Model 2

4EH Commard 1D

FiH Eng of exclusive
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= Rejection : RJC (4FH:
This mossage s sent v when Lo 15 @ need o rernenais ®Error ccours whide gewice (A) 18 receeng aary frem
tatanmication by averriting bt Swdrent meskage. An RIC davica {B;.

message  wirl he cHiZRerOd wheR

- Data 17,  lro wice (&) te ice (B
-2 WED or REND mestage hus sproilicd an ol dola address 1 Deta wansfar trom ceuce (4} 1e device 3)

runicakion, i

ihe deviee is oot reasy o o

can dlegal number of odiresses or dala has heen deleciel, Ao {218 8817
[Acrnowleage] —————————

(Errar) = e (D312 5£1]
{CUMMUNCAtISe BIADr) r—————

sdata lransfer has been lerminsied by an operutor,

LA COMMuAANGAS crror has oceorred.

An ERR message nay be senl ogl by @ dovice on esther side e [Cata 5@1]
af the nterface Communication  must e terminated (rhe same data
immediately when either sule triggers an FRR message, [Ackrawledgel r————le 35 gmavE)
Bute Cascristan
£om Extesive status 2) Oevoe {8) rects the cala se~iransmied, ara
auis data ranster
diH Mangiagiyrer 0 {Folang}
BEv Gevice 1D Tevice (871
MDL Maoged 10 :
4F~4 Commanz 1D i [Data set]
B samassn s RO 4
FIH Enc ot esclusive

[Acknowiedge] — —————————
(Errar) = e [Data aat]

{Commurnication &rrar) e

# Example of Message Transactions
{Q it} elrrrr————— R astion ]

WData ransfer from cewice (A to sevice () 3) Device [4) mmedatey quits cata transbar,

Cevice {B)

nowedge] ——— s [Dala s@1l

[Want tc tend ath] ——eecc——

-t [
{Data sat] - [Ack: se) -
[ i ¥ (Errar) = B I —— Y PPy
{0s1a set! ———— e e [Rejes 1 - (St
]
[Ere of data] [ ——
{acknowledge]

@ Dwnse (A) requests and reesives data from gevice (37

Cevice {8}
[Requast data] e ——

e [Dipta sat)

Cevizs

e [[ata st}

e [£013 0f data)
[Ackngwiadge] ——wommmm—— g
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GC-8/R-880 Exclusive Messages

R-880 Controller
Model R88-GC8- |

1. RECOGNIZED DATA

M Program change

MIDI Implementation

Date : Aug. 25 1988

Version : 1.00

{3, ADDRESS MAPPING OF PARAMETERS|

& Calonidar clock

Status Second MSB LS8  Descrigtion

CrH - - ettt
00 00t Year {0 - 99) ®3~1

s : MIDE chenned 04 —= FH {i ~1B} 00 01 | Month {Q - 11) *31-2

ppH : Pregram number OH = TFH (1~ 128) 00 02 | Dey (D=~ 3D) *3-13
00 03 | Howr (0 - 23)

Parameiars in the 3~ 880 wnose MID: channel iz set 10 "n" can be switched over. 00 08 | Minnte (O - 89

Sat tha mamoery numbar corresponding to the Lrogram aumber into the GC -8

orogram changs lable. The GC - 8, upon receiving the program change, convarte # Program changs table

the pragram number to that mamary number ano $ands the carsmetarsof the

memary to the A- BBO. MSB LSRR Deseription

B Systemn exclusive a1 90 | Program ®1 (Memory# 0-88) %34
[}] [N #1 (IntCard Q1)

Tha GC - 8's Intarnal colendar GHOGX of tha progran cnange table car be set by H

using the axclusive message. at TF Ol #6864 (intACargd D-1)

tatus g2 oo | #65 (Memory # Q- 33}

FOH : System Exclusive :

FTH :EDX {End af Syatem Exciusiva) oz TF ot #128 (imt/Carg 01}
Notsa :

[2 EXCLUSIVE COMMUNICATIONS |
#1-: Read "0" as 1988,717 aa 19B9,°2° as 1990, mic.

€12

a3-3

W Data set

Bris,

FOH Extiosive staTus

alH Rolang 0 #

DEV Device -0 ¥ ®#2-1
1cH Model 1D # (GC-8)

120 Commane -3 (DT }

anH Addrass MSB *2-2
bbk Address L50

oaH Cata

summ Gheckaum

FH End of Syntam Extiusive

Noroea @

®Z-1 Davice I3 can beiat to 8 number anywhere fram 1 1o 2. Onky the

®2-2

M5B LB
© o
o0 Vnd
g|_- ;n-
o
M

dovites whoss davice D numbaer is the same as that of tha mxclusive
messsge car racogriis  the message . Nots  that  the  mxciugive
masaagecartes & devica number with value 1 subtracied, ie. device 1D 717
is sant as "O".

hadressas muat ba within the rangs shown batow,

] Program Change Table 63— 1258

Read "0 sk Januery,"17 as February, ste.

Reod "0" a4 tha lirst day of s month, "7 aa the 3econd, 8%c.

ASSiQR A DroOrAm number to 3 mamory location with & s4% ¢f 2 bytes
Evan sddrmas dats designates memory number (actual valua man “17) and
odd acdrass oata ssacts memory type (0 =internall =G card}
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R-880 Exclusive Messages

Digital Reverb Date : Sep. 20 1988
Mode! R-880 MIDI Implementation Varsion : 1.00

[1. TRANSMITTED DATA] Worts w DAT (a2}
1.1 Bypassad Mazsages Byta Dsscripron
] Exclusive status
Ali messages ars iwranstutted fram MIDI CUT by the softwara MIDE THRL &1H Manufacturss 1D [Rotanc)
DEV Ceowce 10 LN
1.2Massage whitch is sreated ang sant cut fram MIDI OUT, VBH Moges 1D (R - BAD)
42H Command {0 {DAT}
W Exciusive aaH Addrass MSE
aakH Address
Thestatis ¢ ouerstion, and digital wnpat sng cutout 9f the R = BED can ba aak Agdress LS8
transmitied by usirg the galiugive message, ddH Cata
Status :
FoH : Systam exclusive aLm Chece sum
FTH P EOX (End of Excluswe) F7H End af exclusive
W Aoknowisdgs AGK [43H)
2 REGOGMNIZED DATA
Byte Oascriprion
M Exciusive FCH Exclusive Status
ATH taaufeciures 0 (Ralang)
Paramatars af the A - 880 car be set through excisive messags. pey Sewvice ID ® 3-1
1BH Model 1D (R~ BAC)
Statue 43H Commang D {AZK)
FoH s System exclusive FTH Enc of axslusve
FIH : EOX L[Era of Esclusive)
MErd of cata 0D (48H;
Byvie Cescriprien
3 EXCLUSIVE COMMUNICATIONS | Fon Excluaive staas
41H Manutazeures iQ (Rojand)
3.1 Exciusive messages (Handshaks transfer procedurs) nEv Tevice 1D * 33—
18H Meaed I (A - B30}
WWant & send dats . WSD {40H) 45H Command I} (EQD}
) Fin Enc of exclusive
Bye Daserigtion
FOH Exglyave status W Communications wrror ERR {4£H)
A1H Manutactures [0 (Relanal
GEY Device 10D 31 Byre Rascription
154 Meced 1D (R - 3a0) FoH Exclusive status
40D+ Command 1D (WS5L) Y Manufactues ID (Roiang)
LT Addreas M5B DEV Gevice 1D *® 3-1
aak Audrass 184 Medet 10 (R - 88}
eam Address (S8 4B+ Semmang 1D LERR)
s5H Size MSR FTH Erd af exclusive
aGH Size
asH Sixe LSB W Asjsetion RAC {4FH)
sum Creck aum
FrH End of axciusive Buge Degzeipgian
FCH Exclysive scatus
Ml Asqueat dets RAD (41H) At Manufactures 1D (Rotand)
CEY Davica D * 3~
Bres Desetiption IBH Moget {0 (R - BEG)
Far Exciusive status 4FH Commeand 1D (AJC)
A1H Martufactures D (Rolana) FTH Erd of sxchisive
DEV Devica I * J-y
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