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The Yamaha VP1

The Yamaha VP1 was produced as a prototype polyphonic Virtual Acoustic synthegizeallél with the Yamaha VL1.

The two lookvery alikevisually like they came out of the same mold. The similarities end there, however. The VP1 is
VERY different inside from the VL1. Basically, the VL1 is based on parametric equations dev&itzpegdrdtUniversity

for emulatingdigital waveguides. It has a very complex, calculated Dniithrmultiple modifierson the front end and a
AAYLX S NBaz2ylFd2NJ 2y GKS o6 O1 Sof Bowedinstrimenis. Thal¥P1 is thed 2 NJ O NJ
opposite. It has a simple recorded set of Drivers on the front end, and goes into greatcdéptlatingghe Resonator

on theback end. Iprimarilyemulatesplucked or struck instruments, in particuliastruments that are inharmonic

Afterlisteny 3 (2 al yyé& CSNYS$SoynRGoudbouRVamabalxd A &af see vghy the VPH tseorded

Drivers. Apparently the VL model is very unstable and requires a lot of effort to keep the parameters in the sweet spot.
where the sound resonates and gtadive and is in tune Adjustments are requirefbr everyVLnote up the scale The
selections you were allowed in thd_VisualEditor actuallylink into a lookup table for each combination, to ensure the
parameters in the model are stable for evemysgible combination of Driver and Resonat®@heproblems in the VL1

are all due to the 11 or so wind modifiers added onto the model on the front end. Each modifier affects all of the
others. Change one or two, and you have to go back and adjust tleesath knock it back into stability and back into
tune.al yye OFrffta A0 aOKFaAy3d &2dzNJ GFAfEH

To clarify, the VP1 Driveare2 dza I y A y Lldzompleidzhote SeEordimgiliResa samphésed syndesizer

uses. A sample based synthesizer like themaha Motiluses dong, 5 secondhote sample as a short cut to reduce the
computing power required, the VP1 does not. The W8 a transient input pulse to start the vibration in the model,
GKAOK &ad2dzyRa y20KAyYy3 A1 ShepuisSgodsyhtd thélRieSoSaifing ar futeiherg ther SR |
sound wave forms, creating the soun@veyou hear coming out of the instrument.

Despite usingimple,recordedinput pulses, the timbre of the Y1 is very complex. The simplest VP1 patch inclades
two-part Driver module, with a voiced instrument oscillator and an unvoiced noise oscitiagach part These four
oscillators feed into two pairs of Delay Loop processors (with @ossections) and then into the Effects module. This
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is called arElement. You can use up to FOUR Elements in one,gatchtotal of sixteewomplexoscillatorsper note

Every parameter in each section of the patch is accessible in the Editanasidaremappable to a controller or

envelope. A large number oparametersare also graphed to behave differenthyer different sections of the keyboard.
hyS OSNE Ayl dzZALIAOAZ2dza LI NIF YSGSNI AYy GKS 9 RA leHendtlohthe OI f f
harmonics.L (1 €84 125@ (2 U erSsound. INirlly god thréhy thebfficial Yamah&ditor manualbut the

Yamaha EngineedB I f f @ RARY QU &l @& VYdzOK .2B Qi & DRSS Mg i KSa
programming an FM synth is a real challenge just to get therémight, the VP1 makesatbiteasier It still takes a

spectrum analyzer to get the timbre right on the money, thouyftou spendnore ofyour programming time othe VP1
setting up controllers and behaviors rather than building tingbre up from scatch.

The VL1 and VP1 averysimilar in one main aspect, controller behaviors. The VL1 uses controller inputs to mold and
shape the sound of the instrument in ways that emulate human performance on an acoustic instrumpatticular

the Saxophonés at the heart of the mathematical modehost of the controllers modify the sound driver, the

mouthpiece of the instrument The VP1 does the same, but in a different way. It takes in a massive number of
hardware controller inputs and maps them to evagpect of theResonator model. The VPL1 natively has a huge
collection of controllers, including Velocity, Aftertouthree mod wheels, two sliders, aaxis trackballthree foot

pedals,two foot switchesthree scene controbuttonswith a slideffoot pedalF YR I . NBF 6K 02y i NP €
insane number of hardware controllers. A live musician can handle aboutrfsrecompetently, butovereighteen at

once? Almost every parameter in the model can be mapped to a physical controllergditbe The sheer number of
OSKIF@A2N) O2yGNRfa Aa adl3aSNRAy3Is FEGSNAYy3a GKS (GAYONB
very complex instrument to program.

To accomplish all of the required calculations the ¥&RfLiires 32 custom Yamaha DSP processing chips and 32 VLSI
O2YLJzi SNJ LIN2OS&aaz2NE® ¢ KI0Q& coore daiNfiterSnio ha W biack inL1994 @hery S :
all of the personal computers of the day only had ONE. The number of MIPS of compwigrgrpthe VP1s

somewhere in between a CrayMP and Cray-¥IP supercomputer from just 8 years earlier. Today an inteldr@ i9
processor is about 400 times faster, but to assemble-ad4¢ computer back in 1994 wasbelievable! We just barely

hit the 64-core level in the Ryzen Threadripper in 2020, some 26 years later. Yamaha was truly way ahead in their
thinkingonthisone¢ KS | Y2dzyd 2F O02YLIzGiSNI KI NRgIFNB faz2z RAOGLF (S
LI O1 SR® ny gp&rélBomAndhgre, just b bit on one end where the mod wheels are locétethkes sense

for it to have a 76 key keyboard, the shell had to be that long anyway. Q& | f 22638 f f @& KSI @@

Each of the 16 voice circuit boards (in the ttahenclosure above and pictured individually below) has 4 VLSI Processors
on itd ¢KS [ m dzaAS&a o 2F GKS alyYS LINRPOSaa2NB LI®&drighalA OS>
pricing of theVP1voice boards was $624 apiece (whichmvly and Reinhold determined during their rebuild) so the
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cost of producing the VP1 added up quickly just from the cost of the processor bddratsadds up to $9,984 just in

the 16 voice boardsThe heat from the enclosure caused problems in the faat prototypes, which was corrected

az22y FFTAOSNBI NRa® hyteée wSAYyK2fR | SAf Q& =+t m -didNRtio G & LIS
models, were all retrofitted with cooling vents all along the back edge of the syntheaiméslotsn the bottom One
LINPG20@1JS gAGK2dzi GKS @Syia o6Fa RSAGNRESR RdAZNAYy3I &AKAI
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There are also 2 more Processors on the main control board (below left in the top left corner) along with a large numbe
of stacked RAM ¢ps, and another 7 Processors on the effects circuit board which mounts underneath it (below right)
with another set of stacked RAM chips.

This is also the reason Yamaha initially wanted to charge about $20,000 for the VP1 prototypes (using the 1991
excharmge rate) they were thinking of the cost of the 64+9 VLSI processors inside the synth. They cut the price
significantlytwo months later when they realized nobody was going to spend that much money on one synthesizer.
They were only selling off the protgies anyway, not trying to recoup all of the demment costs of the project.
Daniel was offered one, andsowaS Ry K2 f R> o6dzi GKS LINRAOS gl a adAtft WNBI
to spend on one keyboard at the time. Times have changeee C§ N Q& YR 5- mQa fA&AGSR I
wSPSND @ ¢KSaS LINAOSA INByQd NBFE GNIyalOdAzy LINKROSaA:

(et

LG G221 GSy @SIFNB T2N O2 YLzl S NI hartiis, Mamats Kliltia@sicd(hal BK  dzl
prototype version of the VP1 in a rack with dl&keyboardchassigonly one mod wheeljisingfewer, faster

processors.Scott Kinsey called it the VPX in the ProSynthstirgam#120 (on YouTube now)t was slated to be

NBf SIFASR G GKS Punnn LINROS LRAY(dI Whénitivas ddimie?l tird érdup af A G
studio musicians, the reception fell fatally fl&8ome &It that without all the physical controllers of the original, the

sound wagust too simple to match expectationdr &t K SNJ Ydza A OA | y & TEhdzaaiphinsdriyt Qapabity NB
of the new prototype was well below the original VP1 and the new machine never got past the initial phase of
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development. (Personallyl think the fault was probably in the patch programming, or lack ofntgontrast, the VL70m
was a very expressiysingle voicesynth with far fewer physical controllers and was doing modestly well in the
marketplace. The VL70m also only contaitwed of the VLSI processors and was a more reasonable $699.

{ITRfe&x @GSNEB FSg6 ,IFYIKIF xtmMQad 6SNB SOSNIJ LINPRdzOSRZI | I YI
Looking at serial numbers, there might be 12 to 15. One is in the Yamahamuselamamatsu, Japan, another is at
Yamaha Europe in Germany, and a private owner has another pair in Germany (one which was sold by the Music Stor
Cologne). Reinhold Heil, a music producer in the US, owns one in California (no cooling ventefimdHeel his Black
recently) which he purchased in Germanihad a massive crack in the left corner which was miraculously fixed when
they located the one and only spare shell end section in existeRemhold moved to Hawaii, but Manny still has his
VP1for a few more months One other famous Japanese musiciasunari Takahaspurchased one a few decades

ago, but has sold it in the last few years (we have no idea who has this one) and Kurt Ader at KAPro has one without a
working programming intedice.! & G KS Y2YSyld 2F 6NARGAYy3TI GKAAI KA& vetwm
beentrying to fixfor the lastyear] S O2 YYSY (i SR daani@forum L 9HIKEVARSEF2dzy R |y
a possible VP1 owner onlineyuichi Sakmoto of the Yellow Magic Orchestra wihad one listed in hisouring gear

from back in 1995, and | found a Japanese auction for a VP1 online from 2010. | have no idea which one that was.

There is also the VP1 prototype which Yamaha lent out for vaieitige US (no cooling vents) which was used by Scott
YAyaSe yR o0& aAOKIFSt wk O az2)o0the Badaburdt wasRrderdtl erusieiidy Us A O
customs during shipping back to Germany for not having the proper electrical labalsad event. Another VP1 has

also surfaced at an IT university in Japan, where a grad student there brought it back to life, the one | now have acces:
to. Thanks Peterlt was hiding in theorner of a music room with a dead batteglong with a VL1No one is sure
GKAOK 2ySa KIF@S GKS LINPINI YYAY3T Ahgpr&otgds @Seemm 16 RavestieA O K
hardware installedn the synth Theserialinterface and software were apparently an option upon purchase. Mine
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came withoutthem, lengineered aninterfacé A G K a | yy & C SaNd/l hoytReSoftRate frif SahikDForro a
year before this/P1 was even foundyrou really meet great people in this industiyl addition, another unit has just
shown up on YouTube, owned bysYiiki Hoshi of the group Himekami in Japan. That mt@kese can account for:
eightalive, one with severe problems, amhe destroyed. The few that are still in hiding are most likely in Japan.

Most of the patch programming at the factory was donégsa custom hardware interface called OTOMNllvason a
SunSparc Statiomicro-computer set up irhousewith a touch screeto program patchesLooking at dates, it was
probably a SPARCstation 10.

- [acwmmo] o -
: ,.,,x?g@[.. : SRR

“ay Y
£33

Toallowoutsidespecialistdo program patcheto create a commerciglatchset, Yamaha produced software editor
written for Macintosh computes from the same eraA friend of mne in Germany had a photo of aniginal a Power
Mac 6100 series with all of the accessstimanuals and disks disptalybelow.

| have a working copy of thdacintoshOS7/8/9editor
(thanks to Daniel!and recordings from Daniel Forvdho
worked with Yamahas aproductdemonstratorand

who produced the only recorded music we have played
onthe VPH | O1 Ay . lickuSe the guiipon, qua
comectthe synthesizer up ta Madntoshviaone of the
serial ports, connected to a serial to parallel converter
anda custom ribbon cableThe VP1 has%0-pin
Centronics parallel connector on the back, like printers
had back inthe 19y n Qa @ 5SGFrAfa 27
interface are covered in the back of this manuldlyou
need to build one, gthere. The standard Mac interface
is known to besomewhatunstable and unreliable, which
LQ@#S FAESR® ¢KS RSGIFAfaA N

[atN

Due to the sheer complexity of the internal models, the full potential of the synth was never really tappedPauple

have commenteaver the years that very few individudiad a chance taork with the VP1 in the early dayso very

few patches actudi exist for the synthManny mentioned he and the other programmers had the instruments for over

a year, getting to know the athine it was so complicated. After the program was canceledyP Ineverreally got

the attention required to properly progima more completeset of patches which hurt the development of the synth. In
contrast, the VL1 received extensive programming time which really shows in the quality of the patches it was releasec
with. Despite this aspect of the development, the costnufactuh y 3 G KS *t m g a dfwash YI GS
listed at 2,700,000 yeim the sales literature, which was equal to about FZ® US back in 1994&efore this brochure

the price was closer to $30,000 talking to Reinhold.

You can see the edit icon below in the folder on my PowerMac G3, running on Mac OS 9.2.2. The VP1 Owners Manu:
YR GKS t SNF2NX¥IYOS b20Sa 6SNBE AyOf dzZRSR gAGK GKS 9RAI
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contains the five factory voice banks. THditor also came with a printed manual, which contains a few more details on
K2¢g GKS SRAGAYI AYOGSNFIOS 62NJaz odzi L 61 & &dzZNLINR &SR
figure out everything empirically using the Editor ingeré, and by studying physical modeling on my own. Manny
Fernandez mentioned that whdbave Policlieceived one of the prototypes for voicing, Yamaha Engineers told him
something liked Xhis is the VP1, we do not know what it can do".

HEeEeV—————" ﬁ VPl Editor =——01 8
4items, 3.01 GB available

Eul

¥P1 EditorE

e
Adobe| %

Y¥P1E1.PDF ¥P1E2.PDF

YP1Editor¥oice

]

[« [Z

TheEditor omeswith a folderlabeledW+t M9 RA (G2 Nkx 2 A OS Q ¢ Mpiuktil fow, @ddly kubwialbkit the | y
main Factory patch bank whiéh detailed in the Performance Notea.2 aii 2F G KS RSY2a @&2dzQ@S
Factory-Set patch bank.(See below.)Manny has recorded the 10 factory demos and posted them up on YouTube, and

LQ@#S SELI YRSR (KS ydzYoSNI 2F LI (i Mestar§ooda cauplgh WE y i dY e 5 ¢

O=———————————————— [j VPIEditortVoice=——— H|H
Sitems, 3.01 GB available

Name | Date Modifie size | Kind [ =
@ FACT_SET.¥P1 Thu,Oct 19, 1995, 3:14 PM 1.2 MB ¥P1 EditorE document
| SFRYPI1 Thu,Oct 19, 1995, 3:14 PM 1.2 MB ¥P1 EditorE document
SUSTAIN.YP1 Thu,Oct 19, 1995, 3:14 PM 1.2 MB VP1 EditorE document
SYNTH.¥P1 Thu,Oct 19, 1995, 3:13 PM 1.2 MB ¥P1 EditorE document
i DECAY . VP1 Thu, Oct 19, 1995, 3:11 PM 1.2 MB ¥P1 EditorE document

NEO

[4]»

Besides the FACT_SET.VP1 patch bankthieefour patchbanksare mastly unknown, only dew of those patches
have ever surfacedA small sethave shown up in demo recordingg Yasunari Takahasinm SoundCloud, including
BigBlowerBigviyPiano, Guitam, HyperRock, HyoStorm, CosMoom, MiamiOceaithere is also 24-bit sample library
you can purchase onlinen ebay and elsewhere. A few of the patch names in thaése matclmames of theunknown
patches Andpossibly Kurt Ader alkK APro might have udesome of theseinknownpatches in hisoundbanks for the
Motif and Montage synthesizers.

It has beergreatfun to finally hear what the other four banks of patches sound!likéanny Fernandez, one of the

original patch programmerslescribed thathe additional patches souratl very similar tahe Factory setAfter hearing

GKS *#twm y263 A0Qa KFENR (G2 NBIFff& RSTA yoSefesti IThierelare 8O\ y I f ¢
MANY controller options in this synth, the timbre bends in so many ways, you can hear the samgaatdivith

different settings and not recognize it.
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Patch Lists

You can see lists of all of the patches in the five patch baglksv. Each bank came on one Floppy Disk, the five color
coded disks in the photographelow, whichload directly into the VP1The other two disks include one with the Mac
Editor on it, and @ompressed backup shvedpatches off the VP1. The two manuals include the Operator Manual for
the VP1, the Performance Notes detailing spesitin using eachf the FactorySet of patches, and on the table is a
printed copy of theGuide BooKor the Editor. The boan the right holds the seridab-parallel interface for connecting

the VP1 to an older Macintosh computdrhave theprogrammingnterface figued out,which is in Appendix B.

F

Fist up is the Factory Set, the patches everyone is familiar with from the Performance Naes.of the other patch
sets have a Performance Notes pdf.

0 = Wl Wha————— mg
Output { Null Port |
1 ! SpacePorta 17 @ Viologue 33 ! Soodosynth 49 ! ElpBass
2 @ HaterBell 18 @ Jody 34 ! BigSlowPad 58 @ ElePiano
3 ! StrSqueak 19 : RoughStr 35 ! BigDeepPad 51 ! Bravinova
4 : OrcheStr 28 @ SlowStrs 36 : DeepBelPad 52 @ EG-Go!
S & VowBra 21 @ Eleanor 37 : DistModPad 53 ! Classical
6 ! NoisuKing 22 : FoggyRtk 38 ! Aquarimba 54 : Harpy
7 @ Fantasy 23 @ StrOrgan 39 ! VYpepad 55 ! Asiakoto
8 ! Sweepy 24 @ TearDrop 48 @ MadVoxLead S6 @ Miyabi
9 ! HarpBell 25 @ PsycheStr 41  Ellegant 57 & StarDust
18 : HuperDrive 26 : OctBrs 42 & Celluloid 58 : HindChimes
11 : SteelSpeak 27 ! RudeBrass 43 @ VP Atk 59 ! GlassWhine
12 ! FeedBackB 28 ! PressToFly 44 @ FantaBell 6@ @ YP Seq
13 @ Oriental 29 @ WoodFamily 45 ! ResoMetal 61 ! AsianDance
14 @ Clox 38 : WindMorph 46 @ HardSeq 62 ! SteamOrgan
15 : TalkDrum 31 @ SyacScream 47 : Stormy 63 : Abyss i
16 : Harmagedon 32 : MetalWind 48 : DigiCompin 64 : CosmoFctry Bq
[<[»]7Z
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The SFX.VP1 patch set is predominantly a set of Specidt pié¢ches. A few can carry a tune, but most are more
percussive or are wild and crazy movie sound effects.

Nl=—— SXVWW==——— {08
Output [ Null Port |
1 & Gong 17 @ InSink 33 ! BigBlower 49 : Haterfalls
2 ! PercusivePC 18 ! Hall-0f-0z 34 ! CmprestAir 5@ @ BigFly
3 ! Sledgehammer 19 : Poltrgeist 35 ! Lawnmow-me 51 ! AlumiRings
4 ! Ra 28 : LoneBeach 36 @ Y-Cuycle 52 ! Metadungle
S : GarakTaiko 21 @ Hatrlhistl 37 & SubHull 53 ! HellHouse
6 : TalkTom 22 : HaterBell2 38 : MenAtHork 54 @ KrazeeCykl
7 & TSUGARU 232 ! ModPad 39 @ BigMyTruck 55 ! BellsInSeq
8 @ HAKWALI 24 @ NoiseOrgan 48 @ Shinkansen 56 @ CrazyBow
9 ! PerkSwirlz 25 @ NoisePad 41  SpaceMtn 57 ! SpaceSumph
18 : FractalFan 26 @ Hydrospher 42 : Bowscraper 58 ! RadioConf.
11 : Ethnikola 27 & Akubi 43 ! RirprtAlrt 59 : AnalogFX!
12 @ Zepitar 28 ! StrSqueak2 44 @ Chase 68 @ Belltazaar
13 @ Caramba 29 @ MarinGhost 45 @ Hatsu 61 @ CosmoAlert
14 : Slither 38 @ Typhoon 46 @ Shoumyow 62 : DarkCrystl
15 @ TimpRoll 31 @ Jura 47 @ Umeki 62 @ ZON ]
16 @ | Scream 32 ! VacuumPipe 48 : MetalFrog 64 : CosmoF leet v
KIZ

Even though the VP1 is mainly designed for plucked or struck sounds, the Oscillators have mode settings with selectio
for 1-shot, Cycle, andrée. ZXshot is a single strike and pluck method, but Cycle and Free have the ability to
continuously loop part of the sample for sustained instrument sounds.

The SUSTAIN.VP1 patch set are mainly voices where the sound continues until the keyets, tideasdring, brass, or
wind instruments. The VP1 is not limited to just the F/VA Free Oscillation model mentioned in the literature, it can also
access an S/VA Self Oscillation mode, though vastly different from the VL1 model.

= SUSTANVWPI="————— H|H
Output | Null Port |
1 : BowedMorph 17 @ Psychestra 33 @ PowBra 49 : VP Organ
2 @ BowedAirs 18 @ SteelHarp 34 @ HyperHind S8 @ VYocalise
3 ! UnisonBows 19 @ Harpyz 35 ! Hrmownd 51 @ FemaleChor
4 : VP Cello 28 : PizzaRoll 36 : SS.Sax 52 ! MadChorus
S ! Vio.Fue 21 @ L.A.Brass 37 : SynSax 53 ! FrogChorus
6 : MelloRetro 22 @ PolyBrass 38 @ Saxoid 54 @ Syakuhachi
7 @ ReverseStr 23 @ DawnBrass 39 @ DigiFunnel 55 @ Syou/fsuzu
8 @ Jodyz 24 @ LiteBrs 48 @ SynthHindi S6 @ Bagpipe
9 @ Jody3 25 @ BrasFamily 41 @ Shakatube S8
18 : SweetStrs 26 : OldBrsSect 42 : BcShaka 58 @
11 : S/H Strngs 27 @ Bendicon 43 @ NzFlt 59 @
12 @ FastStrs 28 @ Tromphon 44 @ PanFlt 68 :
13 @ DynaSyStr 29 @ FacetiousB 45 @ ClickPipe 61 @
14 : PowStr 38 @ SynBraSec 46 @ SynthWind2 62 :
15 @ CowSinging 31 ! VP Brass 47 @ WoodPiper 63 @ B
16 @ StrOrgan2 32 ! AnalogBrs 48 ! Pipelrg 64 : [+ |
[<[»[7Z
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The SYNTH.VP1 se¢ aynthetic voices, more like an Analog Synth or FM Synth voices. Quite a number of the slots are
empty in these patch banks, suggesting the unfinished nature of the VP1.

[==————————— SINHVWWI=————— 0§
Output [ Null Port |
1 : NaniwaBusi 17 & SlinkydJupe 33 ! NastyAtk 49
2 @ Nostalgia 18 @ MatrixMood 34 @ StrShot 1%
3 ! DukelLead 19 : SoftStrngs 35 @ ShrtDcBell 51 @
4 : ChuChuChu 28 @ BrsStrsPad 36 @ VpAtkStrs S52:.8
S ! UnelLead 21 @ SlowPad 37 @ DigiMist o938
6 : HarmLead 22 @ Largefir 38 ! NoizClustr 54 @
7 @ LiveldireCp 23 ! BLG.Pad 39 @ HappuEnd 55 @
8 ! WahLead 24 @ FutureStr 48 @ EllegComp 56 @
9 @ ¥P Clavlah 25 : MagicPad 41 @ VP Reso 57 @
18 @ JamLead 26 @ DeepPad 42 @ ReverbBell 58 @
11 @ DistLead 27 @ BellVox 43 @ PopDecay 59 @
12 : ResolLead 28 @ MadVoxLd2 44 : DigiHarp 6@ :
13 ! GaslLead 29 : GasChorus 45 : ShrtDcBel2 61 @
14 : DigiKing 38 : 46 : NoisePad 62 :
15 @ 31 47 @ MadClock 63 : il
16 @ 32 : 48 : Morfinlurz 64 [+ |
[<[»]Z

The EECAY.VPSet below are plucked or struck instrument voict®e kind you egect frominitial KarplusStrong
physicalcousticnodels. There are lots of Guitars in this set, as welkbe@geralpianos.

O DECAYVP =" HH
Output | Null Port |
1 @ NarliNylon 17 @ 0D Guitar 33 ! ElpBass2 49 @ ElePiano3
2 @ Guitlorldl 18 ! ShredStack 34 @ ElpKick 58 : DigiRoman
3 ! FingaPikin 19 : Satch'sRig 35 ! WBas 51 @ AcidDecay
4 @ Gtaristiki 28 @ FdBkDstGti1 36 @ MuteSynBas 52 @ ChorusClav
S : Alhambra 21 : Slickslide 37 : Mr.Bass 53 ! FatClavi
6 @ HonkyGtr 22 @ PercusivePC 38 ! GinoBass 5S4 @ Clavian
7 @ Gtaristik2 23 ! FdBkDstGt2 39 ! BigMyPiano 55 @ SoftClav
8 ! Fandango 24 : BackMan 48 : VP RockPia S6 : MoreSoft
9 @ GuitHorld2 25 @ CembaloGtil 41 @ VYPia 57 @ Ah-to-Harp
18 @ APX Nylon 26 @ Metalpluk 42 @ HelPiano 58 @ SteelyTrio
11 & GuitarMild 27 : CembaloGt2 43 : ThaiRose 59 ! Cembalo
12 : APX Steel 28 : HireBell 44 : ElePianol 68 : FunkinHire
13 @ 12 Stringz 29 @ HarmGui tar 45 @ ElePiano2 61 @ 7FacedClav
14 @ Ethnitar 38 ! Snapcaster 46 @ ElpOrgol 62 @ Zingclav
15 @ JazzyEG 31 @ EBas 47 @ ElpOrgo2 63 @ BreathByta g
16 @ RealEG 32 ! ElpBassi 43 : Digipy 64 @ MIAMI =
Kl 7
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The Main Menus

The main menus run across the top of the Mac screen andsed 10 access different sections of the Editor.

All but one of theHle Menu seledions deal with Patch Librariésee below) Wutputsets the output destination for
the synth. Modem comms are at 38,400 dps atie Printer Portrunsat 9,600 dps.Bah usal a Mac serial portMy

V36 AYGISNFIOS dzasa + '{. LRNI Ay&adSIRZ FyR NHzyad Fi M
i é mEdit System Voice Ele EOutput
New... &N |
0 .. 380
PR =—l Port [ Modem Port ]
Close W Scene
Save &S j N Voice | FACT_SET.UP1#2/Wate...v|
Save As... ] LS_Z__
]
Output... | 0K | | Cancel]
Quit 8Q prBell |

ax
(s
(s
O

TheEditMenuK I & | ff 2F G4KS &idl yRI NR
patchlibraries from the existing ones.

GA2yas ! yR23X /[ dziz

" @ File System Voice Ele
[ ™ Undo ®z |
DE Cut X E:

File Edit BV M Voice Element Controlle
outpuff CoPY #C  Ecene 8
1 Ppaste Y | System Setup ACT_SET.VPI
P Gear Y O MIDI Setup (T_SETVP1#2/V
Micro Tuning Edit
Select All 38A

Output IIZ Element

TheSystem Menuwcontains items for globally setting up the VP1, and also for Micnaing the keyboard note scale.

The System Setup page contains the Memory Protect option, which is probably the only éné you G & LJA OF f £ &
unchecked to edit settingsController Init and Controller Hook are explained in the mamedes 314 and 315. The

AT Scene Switch turns on Aftertouch control of the Scene Slider, manual #8g©a the Midi Setup page the Kbd

T yaYAlG / KFEyySt Aa NBlFIffe (KS 2yfeée 2yS @& Frézocd chadkboxy 3 S >
disconnects the keyboard from the Tone Generator for when you use the VP1 as a controller for anotherssynth,
described in the manualLv@ heard Reinhold uses his VP1 as a controller quite often.

=————— SystemSetuyp=————————— = MIDI setup e
Master Tune Kbd Transmit Channel O~
Velocity Curve D
u i [ Local
Kbd Transpose
(4 Controller Init Note On/Off
[ Fixed Velocity g

Basic Receive Channel Comniwl

[M Program Change

& Controller Hook  >¢ene Copy Mode

[0 Memory Protect

[IAT Scene sw [ Done J| [ Revert |
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Micro Tuning ==

o e Ousen
»
LLFWALYR 990801000 10 00 B0 000 Hh 000 00

C-2[c#-2] 02| 0#-2] -2 F-2 F#-2] 6-2 6%#-2[ A-2] A#-2[ B-2

C-2| C#-2| C#-2] D-2| E-2|| F-2| F#-2] 6-2| 6#-2 R-2| A#-2|[ A#-2

8 g ] ] ] ] ] 0 0 ] o 0

|® ¢ 9 ¢ © @0 © 0 0 0 O O |
= muﬁ, ( Done | [Revert ]

2 A 0 K aA ON&notamnéthing Fal typicall digto. The standardhicrotuning options (selected in the
Elements Window) are usually more than adequate. This page allovie goeate custom tunings, which are saved for
loading later.

TheVoice Menuopens the Element Edit window and allows you to turn On/Off the four different Elements in a patch.
Most patches only use one Elementowyget two waveform layers in each Elent so using just one is not restrictive in
any way. Complex layering of sounds is a big part of the VP1 patches.

@ File Edit System [TTITY Element Controller Window Help
| Edit

O E,, Exit pwaterBell ——
Output v Element 1 ) B T Blement2 |0J
Modem Port EEmEnie 2 = mut
Element 3 %3 L mute ]

S Element 4 %84

l ‘ WaterB( Voice Effect

v Horizontal
Volume

Portamento Mode

Detune - Ye_l_'t.l__ga!_ - Portamento Reso.
Initialize Element... i
i Pitch Bend Range
HEEEES L TG Allocation... .
Pan Range L [-{ voice Info.. sl Pitch Bend Curve
Nnte | imit [N Ra |

The Voice Menu includeslink to the Voice Effect windohownbelow)andit alsoadds three items at the bottom

when you create a Newatch library. The Voice Effect menu item is tbaly link to the overall Voice Effects for the
Editor. The Voice Effegiictured belowis applied to all four Elementd a patch feeds into a mixer, and is paired with

an output EqualizerThere are alsindividual Elementevel Effects, giving yaup to a maximumof three different

Effects acting on each ElemerEach Effect has a large set of parameters which can be used to alter the sound. Most
people forget you can alter the Effect settings wh@m set up a patch on any synthesizek.list of all of the selectable
Effects $included in the Effects section of this guide, towards the back.

In the middle of the menu you can select how the Elements window displays the Element parameters. Hdsitoata
default, since most voices only use one Element. For more complex patches, you can select Vertical and see all four
9f SYSyida &ARS 0 allofiht R&Snént sefing<ldtef on thzhe guideS NJ

The VP1 console has a QuickEdit sectidche middle with four sliders which allow you to alter system level parameters
while you play the synth. One item on the second row of settings is EF DEPTH, which is the depth of the system level
9FTFSOG @& 2 dzQJ SonpBécSatingyRean actess MaealfirkeS See pagd$3318 in the manual. There

Aa Ftaz2 F gre G2 FEGSNIOGKAA aSiddAy3a gA0GK aL5L O2YYLl yl
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[u] = = FACT_SET.VP Bell = BE|

[0 =—————— FAT_SETVPI#2/WaterBell :VoiceEffect=—————HIH T Seéne [ Erementt | flementz [T Elements 03 Erements |
. — Volco Pauaeiznr (2 <] [Qmite [omute  [omute  [mte |
Reverb Hall T
Reverb Time B 4:Band Eq et | [ o
High E Low Freg. 315(20) JHz | e : = nraf i R
i i 3 etune Detune
Diffusion Low Gain 0(15) dB ]

Note Shift

Pan Range
L

(31
Note Limit

Initial Delay 32.0(319) ms Low-Mid Freq. 800(1 4) Hz
Rev Delay 20.0(199) fims Low-Mid Gain 0(15) EUB ]
Density 4 { Low-Mid Q 0.8(7)
ER/RevBalancd 55 % High-Mid Freq. | 2.0k(16) [BHz |

Low Gain 2(7) B

2B

» High-Mid Gain 0(15) [dB | T [
Hi Gain 0(6) JdB High-Mid Q 08(7) [ o

Max Notes

MIDI Receive Ct[_bsew ] DI Receive CF{ hee

LPF
Send Level

10.0(20) Hsecy High Freq. 6.3k(22) BHz |

High Gain 0(15) dB |

EL1 EL2 EL3 Portamento ::Z:;
3 Portamento Reso. o F - ;
| ot S e
i otal Mixing
3 Pitch Bend Range nd F tch Bend Range
] ? —] I
Return Pitch Bend Curve Pitch Bend Curve Pitc itch Bend Curve
| ]
— ‘ ELY v
Zoned After Touch Zoned After Touch
EL2 all ~] m v
EL3 it Paint

Cmrrd| ol mroro| oo

EL4 Sustain Pedal n Pedal ustain P
enabie. ¥ enabie___vi i~

ustain Pedal
enable v gnable ¥

Initialize this element ?

Element Model —

@& MDL Model

O TWINModel

You can Initialize an Element using one of two different models, the MileMnd the Twin ModelTWINtargets
plucked or struck instruments, MDL includes sustained instrument souMBd. is the complex one, with more controls
in the Resonator sectionThe MDL Model allows you to use one Driver with dual Deleis cross onnects between
Sections A and B of the patch. The Twin Modelki simpler, it uses twdlendedwave Driverper Elementone

Delay, and no cross connectgou can see the block diagrams for each belBiL is on the left, TWIN is on the right.

[0 =——————— NONAMEOL.VP1#1/Init_Voice  #1 [MDL] = =] [0 =——————— NONAMEOI.VP1#1/Init_ Voice #2[IWINl=—"—"————HIH
[ MDL_Init ] Output | Null Port ] [section A v][ Aigorithm ] [Go Back] [ Twin_Init ] Output | Null Port | [Section A v][ Algorithm v][Go Back]
SEGTION A SEGTION A
PitchA__ | AEGC A Pitcha | AEG A
EG A EG A
M MMM — — M MMM — —
Wave Source A Delay Loop A » HOWV Wave Source A Delay Loop A +Owv
= C Jgon sl mtme g
r Diy 1 vzl L |Soe sz _Piano_|| £109 100P Mo
0FF v 0FF v
SECTION B 6 SECTION B 6
DL1 DL2 T +96)
Wave Source B | Delay Loop B IZT ".’ Yave Source B Delay Loop B Mix B
(Perarel_~} - {dswe - 7 {Fram e T
|| foutd g ou 20| Fiano I ok
L I == — — g — @bt
Pitch B | AEG B = Pitch B | AEG B
EG B EG B
4|7z 4» ‘:
MDL Model TWIN Model

TG AllocatiorfTone Generatorsee below)pn the Voice Menu allows you to select how many internal voice cards are
allocated to each Element. There are 16 cards, so you can assign@pdte$ to one voice Element. H&h wing two
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or moreElements, you have to split tHe cards between them. 0¥ can assign differemhidi channels to each
Element, so gu might assign 12ardsto one and 4 to the other. Controlled from a DAW or sequencer, you may need
more notes for me Element than the other. In a sense the VRtRartmulti-timbral, but only if you use a DAW (Digital
Audio Workstationand only if you set up a patch withe four Elements/ou want to usdirst. This is currently difficult

to do. The demo songsse this feature extensively. The drum sounds, harmony, and melody are all played
simultaneously on the VP1. That fact implies there is a very crude sequencer in the firmware and ten songs stored in
there, but you have no access to any ofAtl you cardo is play back thdemo songsManny has made thesavailable

2y . 2dz¢dz0S AF @2dzQR fA1S (G2 KSIFNI GKSY®

Voice Information=""————
Voice Name WaterBell Category
TG Allocation ouw——— Editted by NORIO SUZUKI l] (_MusicalSE A4
] 2 [Nofssign ]
Element1 Element2 Element3 Element4 Date, Time 3 [No Assign ]
T T T Comment ¢ [hofesin )
5 [No Assign ]
Remain [j] 6 | _No Assign v]|
|[ 0K ]| [Cancel]

Voice Info is the next item on the Voice Menu. Interestingly, the name of the patch programmer is listed here. You car
assign the patch to up teix instrument categories for sorting, and even add in a Comm&mumber of the patches |
checked do have commentsostly instructindhow to use the controllers on that patctiPart of the Comment shows up

2y GKS *twmQa RAALIX & @gKSYy e2dz t2FR GKS LI G§OK®

TheElement Menugives you access to each of the Editor parameter winddetailed in this guide These panes are
mainly selected by double clicking on locations in other windows, like the Element window or Algorithm windo®.t €
go over each of thesmenu sections in separate chapters of this guide. The top two items allow you to gwitetlitor
window between part A andast B of the patch for each of the menu sections listed below thénould be really
useful if there was a more convenied® Kk h FF¥ a6 A 0 OK F2NJ SI OK LI NI ZThe Algor8h&hR A
gAYR26 A& NBIrffte GKS 2yfeée Slae LIIFOS G2 aSS gKIFaGQa 2\
" @ File Edit System VoiceControIler Window Help

Section A

O=——= SectionB terbell ———
Dutput Scy Algorithm 3G [ Element2 [T EI
Loop gL — -
Pitch @7 |
I WaterBell A >
l__________________._____ Effect 3BF

TheController Menuallows you to see the assignments for all of the different physiaatalters to parameters in each
of the parameter windows.

" @ File Edit System Voice Element [[EFTTIITE window Help

FACT | Assign 3J
FACT sH_ Setup 2K |
= FACT_SET.VP1#2/WaterBell  #1[MDL] =

[ WaterBell | oOutput [ Modem Port | [ Section A w]

SEGTION A

[ Pitch A I AEG A |




B ) Y [0 D O ittt BN R A

00 mOOm 000 O0o00
oo

L2] 22| & & 2] [~]

i~ B B [ [r2 ] EEEEE (N (Em EE_OOooo B
ST BU0 EOOE ® ® O OO0
5] 5] k@ k@ A0 ® BOO WOOE OO0 000

OSC LP1LP2 MIX EG/LFO

MDL

The first item in the Contrtdr window is highlighted (the greyed square with the left rectangular gauge and the number
88 on the right). tlassigns a single value to a parameter anthe defaultcontroller. All of the black squares on the

right correspond to this controller being selected for a large number of parameters in the shimhtop set are Section

A, the lower set are for Section B of the patch. Layering sounds amgl &lgle to morph smoothly between the three
scenes is a big part of the VP1.

The little squares on the right correspond to the arrangement of parameters in the different Editing windows. The first
grouping matches the arrangement of the OS@#déblocksin the Source Window. The second group matches Loopl
and the third matches Loop2 in the Loop window. The fourth group matches the Mixer, and the fifth group matches up
to the Envelope windows. For the Envelope Generator windows, the first columnariesgn the fifth group is the-A

PEG block, the second column is thE@/CC1 block, and so on. The three lowest squares in gveupdtch the Pitch
controls (that took some trial and error to figure outMone of thids explained in the original Yana editor guide.

You can see there arevé different keyboard controllers in the first roaf iconsafter the default setting controM€ls

the Initial Velocitywhichuses a graph for setyfAQs Aftertouch WCs Touch E@ndWN(ls Note based pith control.

You can sean ON/OFF buttoriconin row one, which is Key On/Off SwitchTouch EG is a combination of Velocity and
ChanneWftertouch, an AttackDecay shapedontrollerenvelope. TK S NBte Basectontroller is onlyused in the Pitch
window.

You click on one of tleecontroller icons, then click in an editing windaw an item in the block diagrants assign the
controllerto a parameter/ 2y G N2t f SNE I NBE 3INBE&SR 2dzi 6KSy GKSe& O yQi
window,a R GKS fAGOES &ljdzZ NB&a 3INBe 2dzi ¢ K Shittod $elSctidn Rélv Y S (1 S
two includes the two Mod Wheels, two Foot Pedal8raath Controllez | Y REGQcontkBIGchrERX is only available

in the Envelope Generatorvindows it bypasses the envelope and uses a fixed vaRmw three includes the four

Envelope Generators and the PitchBendWheeR & aK2gy | NB GKS // Qa o6/ 2y (Aydz
the Envelope Generators.

Sliders one and two arendhe next row, along with the Track Ball X and Y controllers. If you count them, there are 21
icons, for @ different physical controllerand one fixed value optionThere are also two Foot Switches and the Scene
Control Slider which are not display§dS NB a4 Ay O0S (KS& OFyQi 06S NBFraaiAdaySR i
[ChQad INB y2i akKz2gy SAUGKSNID CKSNBE NBX Ffaz2 wmc vdz O]
adds up to a LOT of controllers.

L KI @Sy Qlereiné&abthfs ldvel af @fitroller flexibility or the sheer number of controllers on any other synth,
SEOSLIi F2NJ 2yS 20GKSNJ a8y (iKSaAl SNY (KS hoSNKSAY alali NA
modular Analog synth without £ £ 2 F (GKS LI §OK OK2NRaz SOSNEBEOUKAY3IA Aa L
12tofillinthed I LI Ay Yeé &aeyiKS&ATSNEEZ L K2L)XS LQY adz00Saa¥fdzZ o
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0 ==—————FACI SETVP1#2/WaterBell #1[MDl|=""————HH

| WaterBell | Output [ Modem Port | [Section A w][ Loop | [Go Back]|
Loop1 Loop2 Mix Dut
HFF
. o] g
r Cutoff R Eaost
7
i TFF LFF Tap
"SIrEEd EE I A N 4 m &t
InGain | || CutofffHRallff : InGain [ Cutaff p[Ral0ff] || Posit.
il =
0f (|24 4 of || 245 1 0

Attack) |lLpGain} ||Stifns Att LpGain | ||Stifns 0 luris

Loop Muting Filter CutOff Slope

MDL

1

In the exampleabove the second Mod Wheel selected(and circled) If you look in the Loopl and loop2 blocks, you

can see where the four icons are located for the #2 Mod Wheel for Cutoff and RollOff settings. Now look at the little
squares representation and can you see how the four little béagelares correspond to the locations of the #2 Mod

Wheel icons? The squares are arranged in the same pattern as the controllable parameteithamindow It

R2Say Qi @BNA HlA (52 NOUXKSSO®DQATQHD ddil O ik dtxfzd all of yourlcimolieti & O 2
mappings at onceThe groujngs also change shape when you select TWIN rather than MDL for the patcSgethe

TWIN modebelow.

[ (M0 0 (0 O o % BERETE A
[#] 7] [# & (2] B

= = e e [E] ooo oOooo o o0 oooog B
= ] hE 5@ peiiy Eh Tl

WAVE LOOP MIX EG/LFO

TWIN

Below & an example adin Envelope Generator window. The black square forcirded TouchEGcontroller

corresponds to the Depth setting for the Continuous Controllerblgcl€ S GG KS f AGGt S 1S@o62 NR
the boxunder the Depth lab& TheA-EGCC1lwindow corresponds to the second column of small squardke

Controller popupwindow ! f 82 y2GAO0S (KI G K Sassighed to#h&EngeldpeGener@dh yhé NP €
EG Sense block for Level and Rate Sensitivity.
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[0 =———— FACT_SETVP1#2/WaterBell #1 [MDLI="—"——7>--—HH
output | Modem Port | [ Section A v ][ 1 EG/CC__ ][ Go Back]

EG Sense

Yelo Level Sense Rate Soal

[ 4 TH
Welo Rate Sense
'.'.’.I'.'.I'.'.%

[,

D EG

EG
+CC

occ

(7] F7] (& (@) [ =]

i

-
Sz 7y

] ] 3] Ooooo 0og 000 OO0 0o0oo
— G BB o obg oooo ood Boo
E = @ ve oo

—

The Pitch window below also has three assignable controllers in MDL mode, ghtverright abovehichdrops to

two in TWIN). In the lower half of the window, Envelope #4 has been assigned to all three pitch controllers. Can you s
the square with an ADSR envelope in it with the number 4 beneath the CONT checkboxes? |h D8@,tDelay Loop

1, and Delay Loop 2 windowEG4 is used as the CC (Continuous Controller). These are also indicated in the little
squares by the three black ones highlighted on the right. They are a part of the Envelope Generator grouping. It took
me a while to figure out what controllers these were connected to. The Note radio button selects the type of pitch
control fora Pitchitem, the Fix radio button works on the Envelopes as a bypass, turning on the normally-gegyed

Gbé¢ b2iGS | YR icon€vkhErétts Wirglgiviisselected.

[0 =————"-———sUSTAINVPI#1/BowedMorph  #1 [MDLI=-"F"——H B[

intos
L| BowedMorph | output [ Modem Port | [ Section A w|[ Pitch | [Go Back| e
0sc 1 DELAYLDOF 1 ! DELAYLOOP 2 b
Mote Shift Note Shift Note Shift |
o FEIH 7 § o ETIH[ g f Om it
@ note Fine @& note Fine @& note  Fine

£ I

&4 CONT
[ PBND [+ 48] /48
Mpec 4848 7] 7
& PLFo [+48]f /48 H 2]

05 ¢

& CONT
K4 PBND [+48]f /48 [~
l &4 PEG [-48]f/ 48 |:

[ PBND [+ 48] -|]

Pitch Bend Curve !




Getting back to the menushé second item on the Controller menuSstup for the three Scene@elow) It allows you
to set thepreset value andutput value ranges faall of the physical controllersEab of the three Benes can be set up
differently here. A Scene isspecific patch setup, where the controllers are positioned to give you a specific type of
sound out of the patch. Thewme so many controller settisgombinationst would be impossibléo hit a specific setup
manually, especially during a live performance. The Scene controls allow seletoone of three different Scenes,
and to blend between thersmoothly and easily usinge SceneSlider ora Foot Pedal.

—— Controller setup elementNo.1=5"——————————

| @ Scenel () Scene 2 () Scene 3 |

(Copy From 5.1 [CopyFroms.2] ( Copy From 53]

Expression name

- | HarmPosit |
AH[ o AT_—H g BT_H[ 9 —
e
AT [ 57 AT 57 Center - FHNNITTH [ 69
wn  H__H[ 4
o I o I ) 1 )

Teg Time [:DE]

The two FooSwitchegnot listed)unfortunatelyOl y Qi 6 S | 4a A 3y Siferent? ORI QRB f VBX
Sustain and Portamento function®oteandWPixD 2 y § N2 f £ SNE R 2 ys@ither AiB $ralnbtNgBed hegge & &

ThemanualDefault controlvalues are set on the page where the contietis applied.2 SQf f 3I2 2 KGNS G K |
GK2aS A0SYa aK2g dzLJ KSNBEZI aAyOS G(GKSe& IINByQid O2yySOdSH
Several of the standard MIDI controllers are jsigned, and more information isalable in the VP1 manual in

tabular form on page-30, and in the Reference section pagé and 210. Expression (11) one of the main midi

a0l yRIFNR O2yiNRffSNAZ Aa O2YLX SGSte FoaSyil ¢KASDKINOLl F-
my sequencer.

Standard MIDI Controllers

1 Modulation MwW1

2 Breath Control BC

7 Volume VOL
11 Expression
64 Sustain SUST SW
65 Portamento On/Off PORT SW

One more comment on Midi, you can run a midi song into the VP1 while the Editanisgu It even ignores channel
change messages and keeps all of the settings intact when you do. Those can be annoying normally outside the Edito
on the VP1, midi songs have a bad habit of changing the patch onyalyes, the Sustain Pedal workstwi8 & 2 dzQ NX
editing. | tested it to make sure.

TheWindow Menucontains three itemsShowHide Debug Window, Clear Debug Window, and Select Window. The
Debug Windowdisplayshe commands sent to the VP1 through the programming Interface. This coulgtaas
determine all of the hex commands used to set up the synth, allowing you to program a new VP1 Editor for a different
operating systentike Windows 10 or OSX-or now, we just have the Mac O9 &ditor. The hex commands are
somewhat similar to Midsysex commands, but have their onies and format. From observation, | think the

Page |18



commands are delimited by a carriage return or line feed, since the command strings are all different lengths and have
no standardprefix or terminators like Midi sysexes | haveaPowea | O Do aSd dzLJ 42 NMHzy GKS
pressure to program a new one.

% é File Edit System Voice Element Controller do Help
TEST 01.VP1 Hide Debug Window 8D
O TEST_01. —— Clear Debug Data

TEST_01.VP1 men
TEST_01.VP1#64/ZGrndPiano te

g===

ut o3 |4
Printerport | [s2_~] |O

" @ File Edit System Voice Element Controller Window Help 11:32AM | §& VP1 EditorE

DECAY.VP1
B e 10 Debug Window:Floating———&
| DECAY.VP1#17/0D Guitar  ——1.0- 03 05 00
L] output [ Etlement1 [0 Element2 [T || 94 00 03 06 00 00 00
| rinter Port | [ v] |[Omute O mute 7]/ 94 04 03 06 7F 40 00
| S — e — =i | 94 06 03 06 66 6F 72 20 43 53 31 20 20 20
| 94 07 03 06 00
| III 94 00 03 07 00 00 00
|| Portamento Mode ||94 04 03 07 7F 40 00
|| ;:L:T: . 1 Portamento Reso. ||94 06 03 07 66 6F 72 20 43 53 32 20 20 20
HI Note shift Pitch Bend Range ||94 07 03 07 00
| 94 00 03 08 00 00 00
| || PanRange : Pitch Bend Curve ||g4 04 03 08 7F 40 00
[} Note.Limit = £ 94 06 03 0B 66 6F 72 20 42 72 65 61 74 68
| || Micro Tuning Zoned After Touch||94 07 03 08 00
| || Key Assign Mode Split Paint 94 00 03 09 00 00 00
L{| Max Notes [ 19 Sep 94 04 03 09 7F 40 00
L{| miDi Receive Channel 94 06 03 09 53 74 72 65 73 73 20 20 20 20
| 94 07 03 09 00
Ll 94 00 03 OA 00 00 00
: 94 04 03 OA 7F 40 00
Volume Portamento Mode |[94 06 03 OA 66 6F 72 20 41 66 74 65 72 54
Detune El Portamento Reso. [| 94 07 03 OA 00
Note Shift El Pitch Bend Range |[94 00 03 OB 40 40 40
Pan Range L [+31]r Pitch Bend Curve P404:03,00.7k 40,00
: —— T - 94 06 03 OB 66 6F 72 20 42 65 6E 64 65 72
94 07 03 OB 00

94 00 03 OC 00 00 00
94 04 03 OC 7F 40 00

94 06 03 OC 66 6F 72 20 54 6F 75 63 68 20
94 07 03 OC 00

91010400

S [

¢tKSNB A& 2yS O2YYIlIyYyR @2dz OFyQd 23Sl 6 A0Kediidghede. dhay R2 4 =
command you would have to intercepy putting a serial port sniffer on the RS2 line.

ThereisalsoBelpMentz o0dzi AGQa 2yfé TFTWPMHOKS al O h{z y2i F2N (K
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ElementsWindow

Double clicking on one of the patch names in the patchkbaimdow(way up on page)brings up the Element window.
There are up to four Elements per patch, but you sacrifice polyphony when you use more than one. A one Element
patch allows for sixteen notesyo Elements drops you to eight (if distributed ewrthree drops you to five, and four
notes is the bottom levelYou can control how note Elements amted to the 16 internal processing cards in the synth
using the TG Allocate menu item.

At the top of the window you select which Elements are activiaé patch, which ones are muted for editing, and which
Scene you want active. Most of the individual Element settings are straight forMartite there is a MIDI Receive
Channel for each Element. The VP1 can be set up to be multi timbral, provyidiodauwr different instrument timbres

at a timg each on a different channelyou can access this from an external midi sequencer after setting it up.

| believe you can also copy and paste from one Elenteanother using this window usinge menu sedctionsat the
top of the screen (not shown).

0 =———— FACT SETVPI#38/Aquarimbha =——— 0|8
Output Scene | Element!1 |0 Element2 [ Element3 [[J Element4 |
| Null Port | [s2__w] |Omute HD mute ||D mute II[] mute
1 | Aquarimba |
Volume Portamento Mode
Detune Portamento Reso. smooth _w|
Note Shift Pitch Bend Range /T B +2
Pan Range Pitch Bend Curve V
Note Limit
Micro Tuning Zoned After Touch
Key Assign Mode [normal__v] Split Point B
Max Notes I ﬂ
Sustain Pedal
MIDI Receive Channel
2 [ Aguarimba |
Volume B i Hl 99 Portamento Mode -
Detune [ | al Portamento Reso. Csmaath wi >
KIPZ

Left Section

Volume, Detune, Note Shift Single Value

Pan Range, Note Limit

Micro Tuning:
Equal (off)

Pure Major C, G&#5 X .

Pure Minor (same)
Mean Tone (same)
Pythagorean
Werckmeister
Kirnberger

Valotti & Young
1/4 Shifter Equal
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Two Values

There are a number of tuning scales to select from
Equal Temperament

All Keys
All Keys
All Keys

smooth w

retain

+2

enabl

RERNAN

AERNARAR




1/4 Tone
1/8 Tone
Psyche

Reverse

Key Assign Mode:
Max Notes
Midi Receive Channel

Normal, lo on, hi on, Yamaha, lo rem, hi rem
number display
bsc, 1¢ 16 (you can designate a Basic Receive Channel,
or assign a separate midi channel to each ElermehfTimbres)!

Right Section
Portamento Mode
Portamento Reso.
Pitch Bend Bnge
Pitch Bend Curve
Zoned After Touch
Split Point

Sustain Pedal

if Max Notes =1: Fingered or Fulltimé,>1: retain

Smooth, 50 cent, 100 cent, 200 cent, 400 cent (smooth or stepped)
single value

8 choiceof graphgsee them above)

All, Top, Bottom, Mid, spl_hi, spl_lo (split)

Note

Enable, Disable
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Algorithm

Clicking on th&lementnumber 1 { of 4) in the Elements window brings up the Algorithm window which displays the
overall signal routing. You can see in MBLAIlgorithm window below that there are two Sections to each pat&l&
B,SI OK ¢ A (K A anDdagyoops | O3S T 2 NI

[0 =—————— FA0_SETVP1#38/Aquarimba #1[MDl|=—"—— 0 H
[ Aquarimba | output [ nNulPort | [Section A w][ Algorithm v]|Go Back|

SEGTION A

PitchfA | | AEG A
EG A

Wave Source A Delay Loop A

[ serial
Pulse_50%
= Diy 1

[DL1] [DL2]
Wave Source B Delay Loop B

[Pararst v L
fow oz -

PitchB | | AEG B
EG B

N MMV

ZIMDL

Most of the items in the window take you to separate settings windiwsu doubleclick there are only a few actual
settings acessible from this window.Use this window to copy and paste different sections of the patch around, such as
copying Section A t8ectionB. Click on the Section A top bar, press Copy in the menu, then click on Section B and pres
Paste. This works fotl @f the other subsections of the patch as well.

The Wave Sourdésts the names of the waves used in sections A & B of the patdhe Delay Loop blocloy can set

up the two delay loops to be in Serial or ParglRdrarel! Grinas shown above. dlay Loop A is in Serial mode, and
Delay Loop B is in Parallel mode in the example abdtie. Mix A & B checkboxes are duplicates of the ones in the
aAESNE 6KAOK ¢ §Hedeturnarfaind off the différéntSngatsangodhe Mixer. LaseJection A & B
mixing is done here using the tvigffector volumesThese controls are not duplicated anywhere else, so remember to
comebackhere to balancehe volumes.

Selecting the pojlown box just below the Dly 1 or Dly 2 label (OFF/ON) for Sectipers the crossouting
connection into Section B, which also show up in the Section B Loop Window. You caBesgientAOFF, SRC, LP1, or
LP2 to route into either Delay Loop in Section B, see below. A volume controlpsoaisiedwhen you crossoute.
0 ——————— TEST_01.VPI#64/ZGrndPiano #1 [MDL] —
[ MDL_GrandPiano inter Port | [ Section B v|

Loop1 3 Loop2

LP1 v —

43 L) I 127
Boost Cutoff

l_— From#é

LPF ; LPF
WL 27 R 27 B MLD2z7g 27
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MDL is shown above. TW(bklow)is slightly different, with two Wave Sources and only one Delay Loop per section.
According to theoriginal editormanual, TWIN is suitable for sounds which are used with "feedback" performance
techniques, andMDL is suitable for string and pad sound®oking into the modes closéFWIN only does plucked or

struck instruments, MDL adds sustained instrument sours.some reason, our TWIN example belowaike same

Piano wave for both. The TWIN model inlgs a section in the Wave Source to create guitar pick sounds, mallet strikes
and to hit the first part of the notekke apiangs KA OK G KS a5 Y2RSt R2SayQi KI @gSo

The next step up in instrument sound quality comes from layering. The VP1 includdsylsicabmodels in each Voice
Element, a Part A and a Part B, which are blended to produce a very complex instrument sound. On top of this, the VF
also allows you to layer FOUR Elements in one patch, running up to eight physical models simultaneoagdy Jdris

chews up polyphony though, reducing the output to just 4 notes at a time. The majority of the VP1 patches use only or
Element,using just two layered physical models per note, and providing the player with 16 notes of polyphony.

The VPAllows you to map the controller® just about any parameter in the acoustimdels. The Oberheim Matrix 12
RAR GKA& (G222 Al 61a GKS YIFAYy TSI (dz2NB ZPokrediekd@maticisnme & &
shifting patches, usdifferent Waveformsfor Sections A & B, theset upa controllerto allow you toshift the timbre
manually. Another angle is to set up the keyscaling to allow one waveform to dominate in one part of the keyboard, an
the other wavdorm to dominate over the resof the keyboard. This is how some of the factory patches create a patch
with one instrument down low and an entirely different instrument up higher on the keyboard. Yet another technique is
to use the Inharmonicity parametéo alter different sections bthe keyboardchangng the timbre in and out of

metallic tonesas you play up the keyboardessing with the Filters is the standard method on most synths. To really
create something wild, double up on controllers, use an envelope to control the strapequency of an LFO!

As a note, lhe Mix A/Mix B checkboxes are the same ones you see in the Mixer block in the Source and Delay Loop
Windows. Also notice there are no crog®nnects between Section A and Section B like MDL provides.

[0 =——————— NONAMEO1.VP1#1/Init Voice #2[IWINl="—"——— 00 H
[ Twin_Init | Output [ NullPort | [Section A w][ Algorithm v][Go Back]

SEGTION A

Pitch A 1 AEG A
EG A

Yave Source A Delay Loop A

;; Piano -| Delay Luopl-}

Piano

SECTION B

Wave Source B Delay Loop B

e
£#:  Piano Dalay Loop

Pitch B 1| AEG B

EG B

21 TWIN

Section A

Delay Loop A Serial, Parallel (in MDL mode)

Dly 1: OFF, SRC, LP1, LP2 routing to Section B (in MDL mode)

Dly 2: OFF, SRC, LP1, LP2 routing to Section B (in MDL mode)

Mix A: WV, SRC, DL1, DL2 routing On, Off to the EFFECTOR (Effects Module)
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Section B
Delay Loop B (in MDL) Serial, Parallel
Mix B: WV, SRC, DL1, DL2 routing On, Off to the EFFECTOR

Effector (the Effects module)
Output Volume Levels Balance the relative volumes of Section A and B here.
LG ¢2dd R KI@S 6SSy yAOS G2 KI@S | 0O2yidN

Internal Physical Models

[SdQa GFH1S I €221 i F02dZAGA0 AyaldNUzySy il HWamlasstofy f Y21
algorithm, for a plucked guitar string. It modeled a triangular pute®ing up and down the string, bouncing off the

frets and bridge of the instrument, using one delay loop. The delay loop had a filter and gain reducer in it to lower the
amplitude of the wave as it passes through each time, and to reduce the higher fregharmonics faster than the

lower ones. The VP1 TWIN algorithm covers this model. The original model sometimes used a noise pulse to trigger th
sound. The VP1 provides this option along with a large number of recorded instrument Drigkrding Analg

waveformslike Sine, Sawtooth, Triangle, and Pulse waves

Later, theWave Guidemodel was developed at Stanford University. It adds a second traveling wave in the string from
the plucked point, one moves up towards the frets, the other travels dowhedotidge and back. One delay loop is
short, the other is long. The VP1 MDL algorithm models this method. This method is particularly useful in modeling
wind instruments like the Saxophone as well as stringed instrunsndds at the heart of the Yamalv/L1

To further improve the quality of the sound, a third model was developedCitramuted PhysicdWlodel. Researchers
inserted a wave shaper after the two delay loops, to mimic the timbre changes from the body of the instrument, the
resonant body.To reduce the number of calculations, they decided they could skip the wave shaper and inject a
digitized waveform into the model at the beginning, one which already had the timbre of the instrument in it. This
technique dramatically improved the quality the instrument sound without significantly increasing computations. The
Commuted model Drivers are included in both the TWIN and MDL algorithms in the ViPd.is Eheroblem with this
concept. flyou use a waveform recorded at a specific pitch, tieun shift the pitch to match the key pressed, you shift
the resonating body filter frequencied.he VP1 uses a mufiitch impulse wavisrm which reduces thiproblem.

On a related topic, this is just an observation, but if ysa the Cycle mode arypass the Delay Loopihe

components that remain make up a complete Polyphdfiftual Analog Synthesizet ¢tKS 2yfeé AGSY Y
ARP 2600 is the step sequencer inthe ARP keyb@@SNE G KAy 3 A& | faz2 RAIAGEEE & NE
patch chords like you do on an Analwgdularsynth Apatch is contained in one settings fiild Q&4 y 20 + YS&3
like you see in some Analog YouTube videos.

You also have Wave TableSynthin the VP1 as wellwith the 75 waveformjected bythe Cscillator section Selecting
the Cycle or Free OSC modes allows the waveform to repeat, givingnavedablewaveform setup if you bypass the
Delay LoopsThese take on the characteristics cbamplewhen ran through the virtual string.e. adding the Delay
Loops gives you more ofSampleBasedSynth.

With all of the built in filters, subtractive synthesis slips right into pldamoking deeper into the filters that abound in
the VP1, you can also credtermantsas well. A Formant is just a neow, tunable, bandpass filtdo pass your
waveforms through The Element Equalizerthe Effects moduléasfive tunable band thatcan be used to create FIVE
parallel Brmant filters! Not as many as the eight available in the FS1R, but definitelgron p
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So there you have it, a synthesizer wailmostall of the availablghysical acoustisynth models built into it, all in one
package. If only it had made it past the design phase and into production! But almost no one knows what might have
been.

Now comes the fun parprogramming it!

Overview

Before we go into specifichere is a complete overview bbth models. Yamaha broke the block diagrampgo fit

more neatly into the settings windues in the Editor| put them back together heret KS (62 | NS @OSNE R
to get a patch to work on botinternalY 2 RSt a8 dzAAy 3 GKS alyYS &aSivenvyaasz odzi
Sometimesitvorkd = a2YSiAYSa Al R2SayQio

P osc MDL Loop1 Mix Out :

P = L

g iE = |

B BvSizd) [Cuta] [Cutert R
v NOISE

[ Paraw LPFv | ‘ = B [LPFw]—" .

1z ol [z in InGain | {[Cutoff} {[Rol0ff} [Posi Bz7) (27 3

Cuteft} [Reso. ) Molumel FeTay : o1 )| ([Cutorr) (Molume] '

noise] BPFw

§z7 1z = = : B2l o 1 B ‘EU I-

T p Reso. | 3

LpGain]} {[Stifns § {{Molumel

Cutoff

WAVE
i 77| GtSteell
oo Gthylond
[___inDly ]

| of 'y
/olume]

ParawvH H
13
loisel [Cutofff

Posit. | Molumel

If you reed to compare the two algorithms, this is thmgram to use Notice how there are more keyscalable
parameters (green shaded) in the TWIN Oscillator as compared to the MDL Oscilladanotice that the MDL model
includes two Delay Loops where the TWikidel only hasone9  OK Y2 RSf Kl & AdQa I R@Iyll

¢KS b2Aa8 0t2014 FyR aABESNIot2014 FNB ySINIé& ARSYydAOl

It has been proposed ime of the forums that MDktands for Multiple Delay LoopsThat sounds rigt.
TWIN simply refers to the twibriver waveforms in the Oscillator section.
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Source

This sectiorof the synthcontrols the settings for th®riverOscillators (one window fdsectionA and andter for B)

along with mixinga Noise source into ea@ection Filterand controller setings are in here, along with thdixer. Do

you see the mini track balls in the Volume blocks? These icons indicate which controller is mapped to which paramete
the trackballis selectechere.

0 ==———— FA(T _SETVP1£38/Aquarimba #1 [MDL|=—"—————HH
U Aquarimba | output | Mull Part | [section A v][ Source ] [Go Back|

0sC

Pulse Width
v | H Init

MDL

The Green blocks are all of the Keyscaled parameters, the remaining blocks areainglearameters (one value over
the width of the keyboard)L & A ay Qi NBFfte SELX I AYSR | ysermkdghd hto thelzii
Delay Loopaswell.L 1 Q& &K2gy AYy Y& h@SNBASS RAIFANI YA odzi y2i

When you select a block in the diagram, it alters the Graph window below to show you the settings for that controller.
Wave Pulse Width (PW) is seleti@bove. The defaultaluecontroller provides you with a maximum and minimum
value on the graph and a slider on the left to select your setting with.

The PW parameter above only has one value you can set across the keyboard. A \@&lsewftenty selected ashe

default value since no Controller is assigned to this parameter. 0 is duller, 127 is brighter. You can set the default valt
as a proportional value between the minimum and maximum lines to whatever you want using the left slither. In

graph you grab the handles in the center of the lines to drag them up and down on the graph to change the control
limits, and you move the control slider on the left upwards to select a default value. The triangle is the minimum grab
handle (0) the retangle is the maximum value grab handle (1Z3dubleclicking on the graph adds a new breakpoint

to the plot, and youdelete breakpoints by doublelicking on the handlesThis parameteis not shaded greed A 1 Q& y :
KeyscaledandR2 Say Qi Kion@S G KI & 2 LJ

The ADSR curve icosisow you which parameters are controlled by Envelope Generadeesthe MixOut Source block

foranexample/ 2y i NP f €t SNB Ay Of dzRS Fff 27F (KS LIANYZoht@lblockslidSHe | f 3
modelcanhave a controller assign&d Think about that for aminute!
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MDL MODE
The MDL Oscillator has three mode setting§, K2 1 = / & Of § X 2 {1 yQR d& SB& @f thd WaweTondzNI O
Shot creats a plucked or struck note where Cycle and Freearg @ A y dz2 dzaf & 026SR 2NJ 6f 24y
GKS 61 @ST2N)Y O2yiGAydz2dzate FTNRBY (KS o60S3IAyyAy3da (2 GKS
I O2YLX SGSf& NIYR2Y LRAYG 6 f (SN ydiferénée BetvielnlCict® and Brge. S I (

<'
.

[ SGQa GFft1 lFo2dzi GKS yI (dzNBS in2-Fhotindd& they NIND B $odind likeshihebne &4 S O
plucking or playingthe/id (i NHzY Sy i (i K S & if2NdBlinsgunderBore like & peSdithunkidon the body of

the instrument with a bit of note mixed in. The Trombone sounds like a person brappirjgstitioe mouthpiece. The
CftdziS az2dzyRa tA1S I+ &aidNBy3a I A Npipdérhbaushtre hoke.Thé Drivers.ddhiaiyl 2 dzy
the acoustic response of the instrument ba@ommuted Modelas well as the instrument string pluok mouthpiece

sound L 0 Q& 'y Ay Ll haSe/fdSrdmBEhernthltief vitdadstrings in the modéhrough the Delay Loops in
order to get the ilstrument to resonate under-Shot. They also resonate in Cycle or Free, but the harmonic resonance

is much simplethis way, as compared to addingthre Delays.Cycle and Free modes sound likeyatheticsustained

note on the instrument in question, iu ¢ A 1 K2dzi Fyeé 2F GKS GAYONB OKlIy3aSa ¢

Adding the Delay Loopthé virtual stringwithout any controllers) itansoundveryacousic in nature, like @ample

based synttwith a lot of harmonic depthThe Delay Loops alseedto be set up properly in order to match the
AYGSNYyFfta 2F GKS AyadNdzySyd @2dzOQNB FdGSYLIWGAYy3 G2 Y2R!
from the VL1 patches how to set this fgy wind instruments And, adding in physidacontrollers on top of this takes it

to an all new levedf variability and expression

TheWave PWeontrol allows you to turn the sound wave into a variablielth pulse wave, as shown in (a), (b) and (c).

n Aa Rdzf £ SNIJ a Ay OSe 0)(1127is bBgthrdr &s aylss wave(d).LIheShiglest Qadu©(fL27) narrows the
pulse to ¥4 of the total width as in (c) below. You could also assign an envelope controller (dreammpotroller) to

Pulse Width. {1 @lgonot limited to justasingl®@ | f dzS S @Sy ( hga dznglevatus gakiBeteQl G X A2 dza

keyscaled.

Peniod of thpitch |

(S — | illl\ Illll\ Illl\ Illll\ |




WvSizespecifies how many cycles (1 to 4) will be used in one pasahown in (a), (d), (e) andl. (0 is duller at one
cycle(a), 127 is brighter with four cyes (e). Figure (f) is about 1.6 cycles, a setting of about 25/I@ et one

complete cycle use 0, two cycles is 42, three cycles is 85, four i$Js#¥g both PW and WvSize maximized at the same
time, you would get all four cycles smashed into jusg-fourth of the period, four pulses in the place of the one shown
in figure (c). You can also get-aidt fractional waveforms as in (f), or create a-ofit pulse wave more like a

combination of (c) and (f). Both PW and WvSize increase the pitch plike sent into the resonator Delay Loops,
adding in more higher frequency components. The actual Pitch however, is determinedlendtieof the Delay Loops
(see the Pitch Window) NOT by PW/WvSize (MDL) or Speed/Size (TWIN).

In the next window picture below, theLPF Filte€utoff setting is selected. It hago sets ofgrab handles for moving

the brealpoints on the plot lines. You can move a line section up or down, and rotate the end sections to change their
angles. You can also drag the handddisand right to change the piano keys where the parameter handles are located.
Dragging from different locations on the lines do different things, try a few different things to see the different
behaviors. The keys are shown on the bottom of the graphd the levels are shown on the right side in the boxes.

As you can see in the plot below, the filter cutoff frequency changes across the keyldardenumber ofparametes

in the VP1 can be adjusted to vary across the keyhdzasically allof th2 Yy S& L Q@S KA GkvamahaFR Ay
synths, only the Operator Frequency and Level areskajed, but on the VP1 up 69 different parameters can be key
scaled! (30 in Section A)# SectionB.). Kl @Sy Qi F2dzy R | y & mich ¥aBaNilitya And th&kKkéya A T
scaling here can be programmed with multiple break poiftsis allows the patch programmer to set up different
instrument sounds across the keyboard. You might have a Bass Viol down low, a Clarinet mid range, ang arlute

top. A single patch can sound likéheee-instrument ensemble all by itself.

The controls on the left of the graph apply to the Controller assigned to this parameter, indicated by the range lines
shown in the graph. With no Controller assignedalue slider is displayed (showelowas 71). It positions the middle
grey line showing you the default value that is being usedich you can actually see this tim@&/hen a Controller like a
foot pedal is assigned, the Defagheyline goes away ahthe left side panel changes to match the controller. The
Controller can move the value up and down between the dark black maximum and minimum lines (maximum =
rectangles, minimum = triangles).

|E — FACT_SET.VP1#23/StrOrgan #1 [MDL] = =1Eifi=]

|_[ StrOrgan | Output | Null Port || section A_v|[ Source ] |Go Back]! |

asc | Hix Out
[ Wave |_| L

Pulse_S0% : 1
[1Ed | o_“m; |
"H, ey Mo |

' HOISE
| Paraw LPF

gros) 5\

Cutoff ]l WMo lume]
[zl BPFw |

a1k

Cutoff

MultiFilter CutOff Freguency

MDL




The square just to the left of the keyboard withetlrrow above it allows you to zoom in on the graph vertically. Check
the box to turn it on, then move the window scroll markers on the left side of the graph. The window range marker
GdzNyya ofl O1 6KSy AdGQa | OGADSdiewrangdKSO] G(KS o62E (2 32

On the right side of the Graph are the boxes for the breakpoint amplitudes. You can see a maximum and a minimum
box at the top and bottom slightly offset, thdaur pairs of max/min breakpoint boxes in between. The keyboard values
for the four breakpoints are listed in the keys section along the bottom of the Graph. (0,0) is off the graph to the left,
(256,0) is the break point visible towards the left, (424,0) is visible towards the right, and (687,0) is off the graph to th
right. The highar number is for the maximum line, the lesser is for the minimum line in the number pairs. The internal
Tone Generator is capable of 128 notes, but the VP1 only has a 76 key keybdar. WLY A GQ o6dziG 2y NJ
graph back to the Initializationgbch settings.

Inverting ResponseSometimes you want one parameter to go up while another goes down, using the same controller.
,2dz Oy AY@SNI GKS NBalLRyaS 2F I LKeaAOlt O2yGNRff SNI
black maximum line has little rectangles at the break points? The minimum line has little triangles. You can drag the
breakpoints up and down in the editor. If you drag the triangle up a wayscan then drag theatchingrectangle

beR 6 A (X ler ivay<Ondogs dirdvtiietriangle to the rectangl@s you move it in the increase directidrom

0 to 127as you press the pedal dovam raise a slider (Use the default slider on the left if you want to test this, or move
the assigned controller.) Rensing which one is on top lets you invert the response. Got it? If you go down three pages
82dz Oy 4SS | 6AYyR2¢ 6KSNB GKS LI 20 Aa Ay OJdSNubdBiEe (KS
rectangle maximum line. You calsosee thisused in the RudeBrass patch which fades between the Oscillator and the
Noise Source as inputs into the Delay Looysu can even make the max/min lines cross over each other, (+) response
on one end of the keyboard;)(response on the otherL Q @ Sseen bnépatchwhere it aisscrossed several times,

throwing the Pan settingll over the place as you playp the keyboard.

Controller assignmentare saved as part of the patcfihere are examples of all of tip@ssibleicons inthe Main Menu
section There is alsan On/Off switchcontroller, which is simplga KeyOn or Offcontrol (seeit belowleft). In the

t ALIShNEB LI §O0K Al Q& (de@anifthé RelaplbopliraiitthaniukeShe Lyldd dr Friéeyoscillator
modes. It cuts the sand off short, rather than allowing it to die offTthe figure below showatypicalEnvelope

Generator controindow, where the range of the enveloperche varied across the keyboard, separate from the

shape of the envelopeTheone belowis fixedacrass the keyboardbutitR2 S & y Qi . AbtiZeShatiihRreade $vo
breakpoint boesin the keys section anivo pairs of max/min breakpoint amplitudes on the right side of the Graph.
Keyscaled parameters can have up to 4 breakpoivitsu add more brakpoints by doublelicking isidethe Graph

window, delete breakpoints by doubldicking on the handless N> 3 (1 KS KIF yRf Sa | NRdzy R (2
response over the width of the keyboard.

' Input Gain
=1 Init_J
Mix Out et

! [~ 1 |
] — -
Wave Boost I-__R‘ -‘ = =
=] =R e — —
Rerseal N =S DU

Nowz f SdQa dFft71 I 062 dzi: wagdords Herea® a YODBN&puldewaiiddmiBta chaogedrom
75! Most are recognizable instrument nameStrangely, very few of these waveforms are actually used in the
Factory Set. The Sine, Saw, aBduarePulse waves are used the mosthink most of the patch programmers for
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6SNB dzaSR G2 !yirt23 ad
operate. Since the waveforms are used mainly to finglzy S G KS I 02dzaGA0a 2F GKS t/ 2YY.

YUiKSaAT SNBE YR gSNByQi ¢

have quite the impact on the sound you would expettK A & A & Y Q{ physicallimgdelingshidhesizear. Tae |
drivers are used very differenth. Q@S Y | delSwoyvghét 8akh of the Drivers sourlitte isolated by themselves
in 1-Shot or Cgle mode and in some casesh@nthe Delay Loops are applie@he Drivers are just a short input pulse,
they are not a complete waveform as used in a sanljalsed synthesizeryYou have to send then into the Resonator to
hear what type of sound they cregtin a vibrating string or tube.

OSC

75 DifferentimpulseWaveforms

Samplel,2
GtNylon1,2,3
GtSteell,2
A.Bass

E.Bassl1,2,3,4,5

EG_Mute
BanjoBody
Koto
Shamisen
Violin
Cello
Cembalo
Harpsichord
CP80
Rhodes
Piano
P-Hummer
HommondB3
Itopia
Clarinet
PanFlute
Trumpet
Trombone
Whistle
Vocal_Ba
Xylophone
Marimba
Vibe
Celesta
Agogo

BD

Conga
Claves
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These two are both blankSample import slots maybe?

Guitar, 3: lowest pitch 1: dominant harmonic is up orectave 2: up two octaves
Gutar, 1: more muted 2: brighter

Nice bowed acoustic bass down low on Cycle

1: smooth bassreedy organ

2: higher pitched pluckbright synthclarinet

3: more twang than 1

4: more metallic higher harmonics
5: fuller and lower than 3,
Electric Guitar, Mted
Somewhat like a Banjo twang
(13 strings)nellowest of the Banjo, Koto, and Shamisern

(3 stringshigher pitched twang than thKoto or Banjo

needs noise in the drivegnd asofter bowedattack

fuller with additionalhigher harmonics than the Violin

early Harpsichordgut strings

metal strings

Yamaha Electric Grangomewhat similar to enellow electric guitarsound
tone bars

good down low needs more resonance up higher

Harmonica resonant pipe organ

HammondDrawbarOrgan

mellower than the Hammond

mellower than E.Bass2

needs noise in the driver

needs shaping to improve the tone

higher harmonics than the Trumpet

metal whistle

very Clarinet like, needs a formant filtlyvand passio be more voice like
single sine wave +d click

secondary tones + mallet strike

more resonant than the Marimhadd amplitude vibrato

struck BarPiang no secondary tones like the Vibe, clearer tone

more like a wooden bar tong¢should be 2 bells)

Bass Drm if no Delay Loops. With Loops = Electric Bass w/ some steel drum
needs a little delay for the toneeed organ on Cycle

needs a little delay for the tondess reedy pipe organ on Cycle

5-3-1 lowest to highest dominant harmonics



Typist
DrumKitl

DrumKit2
DrumKit3
Noise
Noise>LPF
Noise>BPF
Noise>HPF
Sin

Typewriter Clicks near middle, ©n Cyclen organ fluteup higher, Harpsichord down low
EO¢ A0 Snare Kitl is the lowest of the three

A#0¢ Al Cymbalap in MDL(but only on DO# and E@ TWIN due to blending

A#1¢ A2 Bass/Toms (A#1 ~ C2 Bass Drum)

A#2CE4 Toms (~C4¢ E4 Pradice PadssSticks/Rim Shotsmaybée

E#4¢ G6 Practice Pad sounds

Addingsome delayadds an airy note to the sounchore =shortPiano Like tone

Cycle mode yields a buzzy electric piano sound

up a third fromDrumKiB8 1-3-2 lowest to highest pitt

up a fourth fromDrumKit

chiff sound, plucked string, buzzy sawtoatih sharp pipe orgamdepending upon settings
chuff soundpn Cycle there are corrtilter harmonics irall these noise waveforms
toned thunk, srong 2'* harmonic, few upper harmonics

high chiff sound

Sine WavelNoise>BPEls similar andn octavehigher

Delay Loops = Odd harmonics 1, 3, 5, 7, 9, etc are strong and p(es&hw=0, WvSize=0)
Loops + PW = ALL1 waveforrRES roundedwaveform adjustable up to the"8harmonic
Loops WWvSize FM 1:2, or 2:4, or 3:6, or 4Waveformadjustableup to the 4" harmonic
Loops+ WvSizer PW=ALL1 -RES2 waveformdjustableout to the 14" harmonic

Pulse_10%,25%,50% 10% = clustersf 9 harmonics, every 1one is missing string tone

Saw Saw_10%,25%

Triangle
Digiwave18

Digivx1,2,3,4

Digiwild
Organ_Wv
PipeOgWv
A.Sax_Wv
T.Sax_Wv
BassonWv
MtReedWv
Sin2
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25% = clusters of 3 harmonics, evefyohe is missing

50% = Odd harmonics only, every other one is missingod tone

Buzzy Sawtooth, muted LPF version of the Pubseeform plucked string

10% = clusters of 9 harmonics, every' bde is missing

25% = clusters of 3 harmonics, evelyohe is missing

Triangle WaveOdd harmonics 1,3,5,7wood block tonée Clarinet like

:FS1R ALL1 +%Barmanic (up 4 octaves), fuzzy Sawtooth + a wood block strike

: Buzzy formant sound, with delayBrassy in the lower octaveglucked tube

: harmonics 1, 5.2, 9.4, etaddingdelay fills in3.1, 7.3, etc. metallicblown pipe sound
: 10% pulsevave with inharmonicity buzzy synthead

: Odd harmonics + strong 13, 15, 37, 52.harmonicity metallic tubular lead

: harmonic triangles &, 7, 10, 16, 23 etc + inharmonicity buzzy synth harpsichord
: metallic, every‘ﬂ harmonic, ifarmonicity, strongL?th harm. bell tone lead

: triangle + three metallic inharmonics brass + metal accent

: first 6 harmonics, then triangles on th8"& 30" odzl T& oN}aae
: slightly brighter than 1, triangles @5, 1719

: buzziersound triangles on2-6, 11, 1720

:lower base pitch, triangles on@l 1417, 2427

higher frequency pitchedsquidgey sound

clear electront organ faspy pipe organsing delays

multi-rank electonic organ pipe organ usinghe delays

mellow reed organAlto Sax

buzzy reed organTenor Sax

dominant 3%, 9", 14" harmonics Bassoo), needs formants

ObodFlute-like mix

Sine Squaredslightly brigher than Sin, a littlef the 2" and 3 harmonicsare added in

A WNPFPONOOOGRAWDNLER
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OSC Setting: 1 Shot, Cycle, Free

Wave: PW, WvSize Single Valuexhanges the Pitc& shapeof the sound entering the Delay Loops
Filter Selections: NL, THR, LPF, BPF, HRBnLinear, Threshold, Low Pass, Band Pass, High Pass)
Cutoff Keyscaled, Variable across keyboard
ResonanceVolume Single Valug
Noise
Noise: Parallel, Serial routing
Filter Selections: NL, THR, LPF, BPF, HPF (NL = NonLinear Filter)
(NonLinearThreshold, Low Pass, Band Pass, High Pass)
Cutoff Keyscaled, Variable across keyboard
ResonanceVolume Single Valug
LowDamp Keyscaled, Removes the DC level in the signal
Mix Out
Filter Type: THR, LPF, BPF, HPIF, BE  (BEF = Band Elimindtdter)
Wawe, Source, Loopl, Loop2 Keyscaled
Boost Resonance, Depth Single Values Boost is used to create distortion, clipping in the waveform
Cutoff, VolumePan Keyscaled Volume does not affect the waveform, no Distortion

The VPDriverwaveforms are not just a single, simple instrumpuotse Listening to the Drum2 waterm, there

appear to be at least ferdistinct samples per waform. ** In MDL there i®i0 blending between samplebut in TWIN

it does blend the samplesCuriously, there are no Drum patches in any of the patch baviks. may also have noticed
the FS1R waveform references in some of the driver descriptiors VPIh came first in 1994, these waveforms are the
precursors to the FS1R/FMX waveforms.

At the same time the VP1 was under development, other Yamaha synths like the SY77 and RM50 used AWM synthesi
using a set ofully resonatingnstrument samples from aninstrument, withup to 61 samples per element fordaum

set Most used around a half dozen sampl&$he RM50 was also capable of stretching one waveform over the entire
length of a 61 key keyboard, the opposite method. Lawatif models used a sysin where samples have kéyank
information, detailing which keyboard keys the sample is to be used on, with blending used to blartiédns. The
VPldriversdg Qi Yy SSR (2 0S 1ljdzAdS (GKAA &2LKAA&UGA O la&hsticd dngieS  (
before emerging as a sound from the speakétsKk S&@ QNS aAYLX & + &S0 2F AYLJzZ 4SS a
short pulse, not a fully developed sample.ii Qa 2uf tdEell ifRINoF tReAvaviorms in the VP1 use just émpulse
samplesornotL QY LINB( ( &lcandelas § KSRy RR(1A2ya 6KAES LQY SRAGAYZ

TWIN MODE

In the TWIN Window you can see the Fantasy patch hasimpi@sewaveforms assigned when using the TWIN Model.
See below were Celesta and GtSteell have been assigned in WAVE. There is a small label next to edtthene is

other ispp, implying one is used for loud key strokes and the other for soft ones. The two are blended using the schem
displayed in the square shapcon just to the left. The blending mode is selectable. Also notice this reduces the number
of Delay Loops down to one (next section). Can you see the single DL label in the center of the window feeding into th
Mixer? Previously we had two Delay pbeo Again, the Source line (a mix of the Wave and Noise oscillators) also goes
into the Delay Loop in the next section as well as into Mixer.
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[0 = —————————"FA(CT_SETVP1#7/Fantasy #1 [WIN ="ra0——r—7"i—7——FHE
p Crystal | Dutput | Mull Paort | [section A ][ Source  +] [Go Back|

HPF

o i}
Tutorr ]

Celesta
GtSteall

Cutoff | Reso.

Wave Read Speed

sontroller
—

Curve

Eey O
Only

TWIN
WAVBEMode Setting: (1 Shot only)
Speed Keyscaled (Keyscalable parameters are highlited in Gdeen
Size, Decay, Direct Single Values
InDly: Position, Volume Keyscaled
Cutoff, Boost Keyscaled, Boost is used to create distortion, clipping in the waveform
RollOff, Volume, HPF Single Values

Notice that the WAVE parameters for the Oscillator are also different than those seen in the MDL OSC block, and that
has no mode to select (no 1 Shot, Cycle, Free). TWIN only altha inode, a plucked or strugksirument sound.

Wave Speegbackwards to WvSiZe the example abovbecause the response default lines are inverted) specifies how
many cycles of thenpulsewaveform are used, frormero up to a maximum of four cyclesone period 1 isduller, and

127 isbrighter (if not inverted) Zero is no sound. rdund 8 adds in a pitched thump below the harmonic8,5 a

setting of15 sounds muted and without the thump, with harmonics 1,3,5. To getoneletecycle (one copy of the
waveform) use a settingf 32. Two cycles is 64, three cycles is 96, and four is 127. If Wave Speed and Size match, yol
get just a sine wavéa singlecopy of theSpeedselectedwaveformwith no additional harmonig® L ¥ tindcB,@8 R2
you get multipleharmonics with the geed-selected one emphasizedlhe higher th&VvSize, the more harmonics that

are present up to aboua setting of7. (See the table below.)

W\Sizeselects how many of the waveform cycles play badke pulsebefore Decay kicks in, (it must be >0 foya
sound to come out) The default is 127See the graph belowDecaycontrols how fasthe waveform decays in
amplitude Using a log Decay value extends the length of the inpuiise. Using O up to about 10 adds a buzz onto the
first part of the nog, kind of like the start of bowing a Cello stringrom 20 up to 127 there is no real differen&ecay

R 2 Staedl§ buy younuch ofanything, so jusleave it at 127most of the time(default).
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Size H

[\5/\5(\5/\
e

Fia.30 TWIN, Wave Speed = 1@¥cycles) and Size = 88 (outl@fr)

Additional settings ar®irect, which is a gain adjustment for the waveform bypassindfitter Input Delay Positionis
the length of thetime RSt @ 0 ST 2 NB kicks $ Udirig 2 NMgh P@itioh vakbaNgnhg time delay)engthens
the note Attack by delaying filtering on the first part of the sour&ktting it to almost zero sharpens the pluck, and
raisingthe value tunes the harmonidés the note strike. To emphasize the attack, lower the Direct gain and raise the
InDlyVolume It can add a string snhap or pick snap at the beginning ohthe for a guitar, or the sharp Attack on a
Piano (se any of the Guitar patches arntle BigMyPiano patch)This feature is not included in the MDL model.

Above, he selected block for Wave Speed also shows a Mod Wheel Controller in the graph section on the left. Notice
that the minimum line (little triagle) is above the maximum line (little rectangle). When the Mod Wheel is at 0 the
GrtdzS Aa Fd AdQa KAIKSaAdxE IyR ¢gKSy edsplasth@inveredirésionsa 2 R -
talked aboutearlier, when you drag the maximum #rdown and the minimum line ugbove iton the Graph. The

triangle is also pointing down now, where it normally points up. The limits now start at 85&ramtb 186 as the Mod
Wheel is moved upwards. The minimum and maximum values are displayeddoxtae on the right side of the Graph.
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Wavepp/ff Mixing Cures ControllerResponse&€urves

MDL Mode, gu may have noticed under the Sine waveform selection for the Oscillator that the waverfeates some
very interesting harmonics when you run theewave through the Delay Loops. In MDithvihe PW and WvSize both
set to zero the delays resonate, adding in the Odd harmonics, 1, 3, 5, 7, Ihifcsoundslose toa raspy ClarinetBy
increasing the PW slightly you can modify the resonancegahthe Even harmonics as wedhifting it towards a sound
more like an Oboe mixed with a brass hoffrurther increasing the Pulse Width creates a rounded shape in the
harmonics, pushing the rounded pealt to a maximum of two octaves above the pitcp, o the 4" harmonic. This is
like the FMX RES2 waveforifiyou set the PW to 0 and raise the WvSize you getiagularpeakin the harmonics,
which can be adjusted up to thé"harmonig the FMX RES1 wavefarrtysed together, the PW and W\e&Stanpush

the peak out to the 8" harmonic. There is also a set of harmonics at the fundamékéathe YamahaES1Ror
MontageALL1 waveformyhich stayput as the newly created shapgubak moves up in frequency. & bombinations
are similar to the resonamvaveforms in the Yamaha F3#lentage, mixed with a damped ALL1 waveforirhave
another paper on my website describing FM Synth Programming which contains a section in the back discussing how t
utilize these waveformen the FS1RBasically just rememndy low PW/Size values are dull, high values are bright.
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LY ¢2Lb Y2 R ®arhohicalyfroR iiafwe N3 gescribedHere is a shottble of vhat you get at different
values of WvSpeed.
0 No sound
Dull 8 Drum thump and soft 1,3,5 harmonics
15 Muted 1,3,5 harmonics
32 Strong sound, harmonids3,5 (Harmonic #1 is the strongest)
64 Strong sound, harmonics2l.3
96 Harmonics 1,3,4,5
Bright 127  Harmonics 1,2,3,5,6,7

If WvSpeed = WvSize, just the peak harmonic is present.

The combination of lisg thecorrect Driver PWM/VSizeor WvSpeed/WvSizeettings, and the Pitch settings for the

Delay Loopsand some creative filteringge should be able to mimic thacoustic characteristics of most the wind
instrumentson the VPImuch likethe VL1 cart K 1 Q&4 Y& GKS2NEB | ye gl & dinstranteds t &
that use formants like the Cello, acoustic Guitar, and Bassolb be much more difficult, but we have a solution for that
too in the Effects module using the Equalizer.

4 osc
Pulse 5%

MDL

Noise

Originally the KarpluStrong model used a noise pulse into the delay loops to initiate the sound. The VP1 has a noise
input blockinto the system, with twgarallel filters to shape the noise puls&he filters can be placed in Series or
Parallel, ®ong with standard filter settingsThese can be used to add the air hiss into a wind instrument patch, the bow
hiss of a string instrument, or the voice hiss you hear in a human voiee Noise inputs require an envelope on the
Volume block if you dotivant them to hiss continuouslyEnvelope Generator #2 is being used above on one of the
Noise sourcesTWIN is identical in function (below) but the blocks are arranged differently in the window.

The output from the Mise source is mixed with treutput of the Oscillatothrough al. o DamFilter before going into

the Delay Loops and thmain Mixer (Mix Out) in th&IDLmodel. A Lo Damp filter removes the DC level from the signal
which can creep in through prior sound manipulatiand centers the sigia 6 01 2y | SN2 o . 2dz C
unless you run the signal through an oscilloscope, but it can cause clipping in the signal, taking definition out of the
sound and introducing high frequency higas.the TWINmodel, the output from the nois souce and the Oscillator go
through aHigh Pasf§ilter instead These two types of filterare actuallyvery similar.
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Mix Out

Mix Out is the block where many of your physical controllers will be mappkedmixerinput blocks allow you to
controlthe volumesof different parts ofthe soundwith different controllers likevelocity ora foot pedal You can fade
one sound source in while fading another out, or hit one part hard on the attack separate from the wttieas
envelope The Wave anddairce inputs can be used to mimic a string pluck or piano hammer strike. Place a velocity
controller (, T) on an input block to makmtes velocity sensitive (seboveon the Mixer Loop input).

The rest of the Mixer controls are pretty standard, waithdedkeyscaling oiBoost, an extra HPin TWIN, then a final
output Hiter, Volume and Pan controBoost can be used to create distortion, Volume does fAttese are where you
might introduce awind vibrato LFO controllesn the Boostadd a controlleto change the timbre of the sound with
Aftertouchon the LPHilter, and add in a volume envelope to shape the souingienerally like to put Velocity ¢F T)
control on the LPF Cutoff so strong latsikes are brighter than soft onedJsing an Envelapwith a Continuous
Controller (CC)n the Volume blockvould allow you to alter the overall shape of the npteencontrol the amplitude
of the envelope with something like an Aftertouch controlberTouch E@ make the patch more expressiv@n Pan,
sometimes like on my Piano patch | Pan the lower notes left, and higher notes to the right.

As a note, the filter Depth is only used on the Band Eliminate filter (BEF).

It takes some time to add in all of the controllers after you have the patch workitzh, b A 1 Q&4 @62 NI K A G &
expression into the patch. A lot of people skip this step which issemecustompatches are a bit mechanical and
lifeless.
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Loop

The next window for th&DL model contains two processing Delay Loops for altering the characteristics of the sound,
and the same Mixer seen in the Source windowvk S&S Y2 RSt (KS Ay ad Nberdysicantin & i NR&
more filters and envelopes, and add inaspegiai A FFy Sdaa o6f 201 ¢SQftft dGFf{ I o62dz
which taps into a higher harmonic, changing the resonant pitch of the patehtwo Delay Loops can run in parallel or

in series in MDL mode.

You enter Loopl through a High Pass Fitteough aBoost block which can add distortion, then timput Gaincan be

altered with an Attack before entering the loop prop&iheAttackKk SNB A &4 @SNE & dzobold®Dly A G Qa
gainparameter in the TWIN OscillatoL.ower InGain t@nhance the AttackThe repeating loop uses a Low Pass Filter

to reduce high frequency sounds more than low during each pass, then it passes through an inhari@titficiss

block which shifts the higher harmonics sharp (see Appendix A) then throughGairblock which attenuates the

signal during each pass through the loop so the volume dies alivapGain = 12fhere is no decay, it holds the note

like an OrganlLoop?2 is nearly identical, it adds a harmohapto allow you to tap off higher harnmics from the notes

to include in the patch. You can tune this to add a thkea third, a fifth, an octaveeven inharmonic tonesYou can

also use the two delay loops for different functions, one can be the sustain sound while the second canrpenatsha
attack, as used in my Grand Piano patch.

You may have noticed there are a LOT of Filters in the Source windows and the Loop windows. There is one for each
voiced oscillatorpnefor each noise source, a combined output filter, timaeachDelay bop, another in the Mixer, and

then there is a Band Equalizer in the Effects section. The VP1 has the characteristics of a Subtractive synthesizer
AYGSNyrttess FaARS FNBY G(GKS RSftl & f 2 ardaton Ushgledcessve Say Qi
filtering can completely squash the timbre right out of the Drivers and turn the sound into something more like an
Analog waveform. A number of the factory patches sufemenefit)from this.

[0 ==——"———————FACT SETVP1#23/5trOrgan #1[MDL|=—""————HIH

| StrOrgan | output [ nNunPort ] [Section A ][ Loop | [Go Back|

M
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= '

ost
a4
=[]

Loopl

[

o] [mzr i
Attack i i

Input HipassFilter CutOff Freq.
E fa
=
=
HE
=]
= E
27| mpL
Loopl
HPF CutofflnputGain LPF CutéfLoopGain Keyscaled (Keyscalable parameters are highlited in Green)
LPFRoIIOff How fast the filter drops off
Boost Attack SingleValues @ 22aid GKS AyLldzi aix3dayl f
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Attack GOYLKF&AT Sa GKS L3yp$ A5/S FI2aNJ [(KZ

Stiffness (Inharmonity) Keyscaled, Variable across keyboard

Loop2

Series or Parallel Routing in Loop2

HPF Cutoff, InputGain, LPF CytBbllOff, LoopGain Keyscaled

Boost, AttackVolume Single Values Boost can cause Distortion, Volume does not
Stiffness (Inharmonity) Keyscaled Variable across keyboard

Loop Tap Position Keyscaled & NBIFGSa KIFNXY2yAOadé
Mix Out

Wave, Source, Loopl, Loop2 volumes Keyscaled

Filter Type: THR, LPF, BPF, HPF, BEF

Cutoff,Resonance, Depth Single Values

Boost Keyscaled this time, anotherBoost to create distortion
Cutoff, Pan, Volume Keyscaled, Volume does not

[0 =———————TEST_01 VP1#2/Init Voice #2 [TWIN—"ioc0—r——H 8

Twin_init | Dutput [ Printer Port | [Section A w][ Loop ~ | [Go Back|

Hix Out
"=
Wave u} o
0 Boost [ |Cuteff

Puosit. olurie

| TWIN

TWIN mode is a little different, it only has one delay loop. Looking atdbpe ection, the loop is more complicated

than the MDL model. The filters are in a different order, the Low Pass Filter is first, then the High Pass Filtettis inside
f22L) KSNB 6KSNB AlG o6+ ayQild Ay (Tnbreiadepklinvter Retfwhich Yob tah @i S R
on and off whth can act aan Attacksetting at low values. This can turn a Harpsichord into a Banjo by setting the Peak
Limitto0.¢ KS 2NARIAY I f YIydzf area aavlfft SN lywivoSBingsdar BeNJ § K
adjusted differently for the; and + parts of the waveform¢ KS Y I ydzl £ &l @ a4 &gadmelefsyp3d G KS
different values will cause dramatic chandey’ U K S LgGaingyidxtdttenuating the sound as it repeatbe loop

setting the note decay timeFeedbaclcan be used to distort the sound or put the loop into a sustained sound mode,
more like Cycle or Free OSC settings. Doing this, the TWIN algorithm can also create a sustained waveform, not just a
plucked one.See the BowedAirs patch.

Page |38



{2YSGAYSE @2dz 2dzadG OFy QG &aSSYy (2 3ISG G k&luelskod tigh, tha ekt A \
notchdownis too low. You can move the two limit lines on the graph (which range from 0 to 1023)tolgsther to

get more resolution for theontroller (which only ranges from 0 to 127f.you leave the limit lines at the extreme top

and bottom of the graph, the controller will jump (1023 / 127 = 8) 8 values per click. Moving the lines closerrtogethe
you can reduce that to one value per tick on the controfler,increasedesolution.

Loop (TWIN)

LoopGain, LPF CutpRollOff, HPF Cutoff Keyscaled (Keyscalable parameters are highlited in Green)

LPF RollOff How fast the filter drops off

LoopTap PositionVolume, Peak Keyscaled & NBI 6Sa KINX2yAOQade

Peak Limiter ON/OFF,  YIEtSN OFfdzSa NBadzZ G Ay |
Stiffness (Inharmonicity) Keyscaled + and- shifts are available simultaneously.

Feedback Single Value, Feedbaclkas on an electric guitar

Modeling in the VP1

2 KAfTS 6SQNB KSNB 0dzZNASR KAL) RSSLI Ay (KS HORRSdmbdgIRN LI NJ
acoustic instrument. Generally, the model starts with a Driver signal, the pluck of a stilngusesound of a reed
mouthpiece The Source window injects the souimadpulseinto the stringmodel along with a Noise source. Both are
filtered and have ga adjustments. There are thré&rivermodes, 1Shot, Cycland Free 1-Shot is a struckr plucked

Driver, Ike a mallet hitting a MarimbaCycleand Freeare continuous Drives, like bowing a Violin or blowing into a

Clarinet mouthpieceThere is als a noise oscillator in parallel with the waveform driver. If you listen to a wind
instrument, or listen closely to a bow on a string instrument you hear a lot of hiss along with the harmonic sound. The
VP1 has the ability to match this in a patch, thioumpt quite as well as the FS1R does.

The second section of the Model is in the Loop window, where the resonator is located. In a string instrument, the wav
travels away from the plucked poinh the stringin two directions, towards the bridge of thastrument and towards
theupperfrets.al G KSYF GAOALya 6SNB OFftOdA FdAy3a GKS g4I ThéSwaskl dzI (
reflects off the ends of the stringnverts,and travels back the other way. These two paths are modeled veildy®,

one short one for the bridge and a long one forthe fretsK I 1 Qa ¢ K& & 2inlzhed Gop winddweThesPlch | & &
settings (next windowadjustthe lengtts of the two Delays. The sound wave inverts when it reflects off the bridge and

fret, causing a sharp step change in the wave. This introduces aliasing (high frequencies)sotmtiheave. We add a
low-pass filter into the loop to remove these high frequencies, since a real acoustic instrameaths out the sharp
corners. The soundso attenuates (loses energy) when it reflects off the bridge and fret so we add in an LP Gain block
to reduce the energy in the Loop. Due to the Stiffness of the string, the fregpsmiche harmonics shift sharper as

well, so the VP1 adds in a Stiffseblock to model this in th@elayt 2 2 LJ® 2S5ttt GFrf1 Y2NB o
The VP1 also has a highss filter on the front to give us one more adjustmpatameter just for good measure, since
reallylong wavefoms can overload the Delay djus (nentioned inthe original editorguide).

This model using two delays also works for wind instruments. The research paper at Stanford University that inspired
the VL1 model shows you how to simulate a tapexdze ofa Saxophone using two uneqtahgth cylinders. The

sound wave travels down the two tubes, reflecting off the ends of the tubes. The equations are identical to the string
model, so twedelay modelsvork quite nicelyfor wind instruments It can also be modified for other configurations

For a Trumpet or Flute, the lip reed is at the end of the tube. The short Delay gets set to zero (or left at the same value
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as the other Delay) and only the longer value is used. For some reason, different delay lengths were never used in any
thefadi 2 NB LJ 6§ OKS& 27F (KS Ilintem off chrte&ingkhath@ewdssit Sfjatchies G KS +[ md

The next part of the model is the resonant body of the instrumém body of the guitar or the wooden body of a
bassoon The VPinodels thispartly by initializing the Driver inpytulse with the acoustic characteristics of the
instrument body. It uses a digitized recording of a thunk on the instrument body rather than a triangle wave or white
noise as input. Earlier physical models uaggnericnoisepulse asnput to excite the system. There are 75 different
drivers to select fronin the VP1 all of which contain the acoustics of the instrument in theffneYamaha/L1 in

contrast, calculates the resonator body effects on the sound waves hndeiil using adebn modifiers in the

processing chainWe can only roughly approximate this inthe VR1i Qa | f y2aid Fta AF¥ G4KS RS
Model at Stanford University neglected this part of the model.

ey V2

| alsorealized why initializingt® 5 NA @SNE A GK (GKS AyaidNHzy $o0uk o RS QKN
body essentially acts like a setfofed frequencyband pasdilters (formants) When you prefilter the Driver to match

the instrument body, then modify the pitchto a0 K G KS 1 S& @& @ @fitei$he lodsidris &f &IREthed 2 dz
prefilters. This destroys tHermant characteristics of the instrument body you were trying to emulafbe multipitch

wave form in the VP%omewhatcorrects for this.A set of badpass filters applied at the Effeditockwould work

better.

If you dig through abbf the VP 1Effectssection you will find Box, Board, and String Effects. These allow you to add
additional resonant characteristics to any of the Driveare like the instrument body we want to modelThere should

also have been three more, for Cylinder, Cone, and Bell resonators for wind instruments. These are Bussieger

fear, there is a wain the VP1 to create the instrument body Formants. In the Effeettion is the Element Equalizer

which has the settings and ability to create five Formasitsjlar tothe ones in thevamaha&FS1IRL T & 2 dzZQNB A y' i
learning more about Formant Filters, go get my primer on FM Programming and read the sectndsttive back o

the Yamaha FS1R FormaniVe can use these to model the characteristics of the instrument body.

I think you can see from here whemngostof the parameter blocks in the VP1 come from and how they were meant to

be used to model an acousiitstrument. L 1 Qa y 2 ¢ dzLJ (2 §t&KSe théltodlPrisvidedidRraanl Y Y S N.
expressive instrument patches from the model. Looking through the patches, very few actually use the model the way
gla AYUSYRSRO® I f £ 2ake képKidthDelayl abEsHthe defauiPidhgtijizk2S1eS R ARl 0K dz
different delay lengthsas i i | Yy F2 NR ! ¥y A @S NISthing &hSréimeiit matiemakicalynSdel®nfyR couple

of the factory patches use the Delay Loop with the Pitch Bend miwmbed to model the mode shifts in a Trumpet or
Flute.! YR @SNEB FS¢ 2F (GKS FILOG2NER LI §OKSa Y2RSt | Oldz f
These seeno be significant oversiglstfrom my point of view.

Loop Stiffness (Inharmaaity)

OK, lets talk aboutoop Stiffnesfor a minute. Notice that it is labeled! L y" K I N2 tifeAgeaph lbélo@? This is one of
GKS 1S@& LINIYSGSNA (G2 GKS 2t mMQa KINXY2yAOad ¢KAA | Redz
fan o harmonics unique to the VP1, the harmonics get sharper as the frequency increases. The VP1 can alter the
Inharmonisity well beyond any acoustic instrument, creating some really bizarre patch@icussednorein

Appendix AandA (a@ustable acres theVPlkeyboard. Inharmonisity creates an expanding set of harmonics which

are seen in many acoustic instruments (listed and quantified in the Appendiigparametergives the VP1 an edg
2PSNJ GKS +[ mtmodetifh&manifityat &lghishsisfmAy it has trouble matching stringed instruments.

In the example below, Inharmonisity is adjusted usdtiger #1 on the keyboard consolinharmonisity can drastically
change the harmonic structure of a patch, changing a low smooth Strimgi$oto a Gamelan, then into a Water Glass
as you go up the keyboard. Using the Slider you can alter the harmonics actively as you play, warping the sound in all
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kinds of directions. Inharmonicity is why the \WRh natively model the Piano, Guitansetallic instrumentsand the
string section so wellln spite of this capability the Piandriver waveform already contains most of the inharmonicity it
needs alreadyL. QY FAYRAY 3 (GKIF G 2 dzi frdm&scratch 8 SG dzLd | ySg t Al y2 L

As far as | know, théP1 is one of only three hardware synthesizers built with this inharbhicy’ OF LI 0 A f A (&
NBLX AOIFGAY3 Al 2y GKS | FYFKF C{mwX o6dzi L OFyQli NBLI A
a controller like the VP1 camhe Korg Oasys has a dispersion setting which models the gauge of the string, and | also
NEOSyidfe F2dzyR | caatATFTFySaaed aSidAiaya Ay 2yS 2F (KS dz
accessible using the open source editor, thetday editor left it out entirely. It looks like Nord were intending on adding

it in, but never hooked it up. Both Loopl and Loop2 in the window below link the Stiffness parameter up to a manual
controller, Loopl to a slider and Loop2 to a mod wheel

[0 =——FAI_SET.VP1#45/ResoMetal #1 ML =——————-"HH

ResoHarp | output [ nwunport | [Section A w]| Loop v | [Go Back|

Loop1 Mix ODut

HFF

Cutoff

-

- LLpGain| Attack

Loop Stiffness (Inharmonisity)

controller

curve

/
I LT I LT LTI

SED

MDL

There is also an anomaly in the Inharmonisity algorithm in the VP1, it gets progressively more pronounced as you go u
the keyboard. It models a single string, changing the length of the string for each different pitch, where most stringed
instruments use multiple strings, each with a different Stiffness. In order to keep it under control, the patch
programmers have decreased Inharmonisity at the top end of the keyboard to calm it down. The graphs for
Inharmonisity all reflect thisJustbe aware® (G KA aX LYy KI N¥2yAaAiide R2SayQi o0SKL
I F220 LISRIFIt Aa O02yySOGSR dzZLJ 12 (GKS RSftlFe& ¢FL) +Io20So
Velocity to set the parameter value in between the two linesloe graph. The loop Attack parameters use this to

sharpen the Attacklightlyif you strike the keys harder. Initial Velocity is also linked in the Envelope Generator Windows
to the envelope depthandspeed. 2 dz Ol y | f a2 &SS | e ®@ontoler thobk ofthg fréapR Taislzd G 2
makes the controller function only at K&N, then it turns it off for the rest of the note.
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Pitch

The next section of the editor adjusts the Pitch of tierent sections of the patch, the Oscillators, Delay Loops, and an
overall control for the output signalOSC Pitch adjusts the overall Pitch ofdiseillator, the input pitchinto the Delay

Loops not the actual pitch of the noteHigher input pitcles increase the higher frequency harmonics of the notes.
Lowering the OSC pitch deepens the sound, as seen in the BigMyPiano patch Eleerg the pitch is lowered over

an octave Loop Pitches are not so obvious, they control the length of the madgtieng used to calculate the timing of
the Delay Loopand set the actual pitch of the notérhese essentiglloverride the oscillatofif you use the Delay

Loops. There are separate Pitch settings for Parts A anthBact, there are two of everythg in the models, with the
exception of the Effects block.

The Fix radio buttons allow you to select a fixed length Delay Loop if your instrument model includes this. A Note Shift
setting of +12 bumps the Oscillator pitch up one octaeeasing the higer frequency harmonicshifting it down12

steps deepens the harmonics, richening the soufitlere are also controller mappings for the Pitch controls. Can you
4SS (KS wi Q A02y o0f201 2dzald dzy RSN S| OKotHeRichtComihuBus 2 0 2 |
Controller in this patch when the Continuous Controller CONT checkbox is chatie@ontinuous Controller is a
secondary Pitch controller, which augments the Pitchbend kind of like an offset coAtrolf the items under the QOr
checkbox belong to the Continuous Controller, pravidyou with a mapped controllerange values and a range slider.

The Common block contains links to the PEG and Pitch LFO window, and the Portamento Jédtérgyss also a Pitch
shift/detune sating for this Element here.

[0 =———— FACT_SET.VP1#23/StrOrgan #1[MDL =—""————HH
L| StrOrgan | Output [ NulPort | [ Section A w]|| Pitch ] [Go Back]

0sc
Note Shift

DELAYLOOP 1

DELAYLOOP 2
Note Shift

Note

®n  GEITTH ]

(Jnote  Fine

ETH [ 9

[ CONT
(4 PBND [+48]§ /48
OPeG [48]] 48 EE
& PLFO [+48]f /48 [ [

Q fix
@ note Fine

£ I

[ CONT
|2PBND§/49
OPec [-48[] 48[ g[7]
& pLFo [+48]g /48 [

@ note  Fine

CONT
4 PBND [+48]§ /48
Epec [-a8)/ 48 g [17)
o puro [-agjf 48 [ BN

COMMON

PEG Range Note Shift
EH 5 i 2
ortamento
PLFO Range Detune
aese
s [
Random Pitch Time

(eatresmro ) gy (e @A [0

If Pitchbend is unchecked the Delay Loop&eeping the Delay Loop or resonator from changing length) you can get an
effect like a brass instrument when you Pitchbend. The instrument jumps upwards through the diffemeoiries like

a Trumpet can, not bend the pitch like you do on a Violin. Flutes do this too when they are overblown, they jump up on
harmonic (up one octave) when you push them hard. This is a feature of the Yamaha VL1 we can use here as well. Y
need toincrease the Pitchbend Range in the Elements Window (page 16) to jump harmonics, maybe up to 48 for 3
octaves.
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OSC

Fixedor Note: Note orNoteShift Fine
GAaSGaOGAY3a 2F /v aAyYdzZ FGSa | adNRy:
PBND, PE®LFO Sngle values
CONT AdditionalPitch Controller On/Off
CONT Range & Slider Single values

DELAY LOOP 1

Fixed or Note: NoteShift, Fine
PBND, PEG, PLFO Sngle values
CONT On/Off

CONT Range & Slider Single values

DELAY LOOP 2

Fixed or Note: NoteShift, Fine
PBND, PEG, PLFO Single values
CONT On/Off

CONT Range & Slider Single values
COMMON

PEG Rang®LFO RangNpte Shift, Detune Single values
Random Pitch: On, Off
Portamenta Sense, Time

| wrote Dave Polich about his BigMyPiano patch, to askhbimhe came up with the patch. This is what he said:

GTo be honest, the VP piano was just a happy acciderasImoving parameters at random until | had arh&
moment and realized | could turn it into a piano of sorts. In other words, | had no idea what | wag doing!

| disagree] think he did know what he was doingart A is lower in tone, Part B is higlaed more tinny in nature His

patch uses the Pitch parameters very creatively, he dehifted the OSC Pitch on Par{-A3) half steps (over an

octave) to lower and richen the timbre, and-spifted the Delay Loop 2 Pitch slightly in contfastPart B Comparing

it to the Railback tuning curve for the piano (in the Appendhis matches the flat lower register notes and sharp

upper registemotes on the plot.Very nice! | actually prefer his patch wihement 2 turned offmore Grand Piano

than Honky ©nk. My ownGrandPiano patch is sounding pretty good ném2 2 > | 060 A G ( &#dlaS NJ ( K|
sharp on the attackince | used the MDL model rather than TWIN like heatid lalsoused some Inharmonity in

YAYS 6KSNBE KS RARYQl®

L Qafs&gone throughthe process of inserting all of the controllers to allow warping it in all kinds of directions just for

T dzy @ LQ@S aSid dzLJ I adlk yRFNRAT SR O2ydaNREEtSNI YL a2 L
patches are alleer the place, every patch is different. You almost have to open the editor in order to figure out how
the controllers are mappedL. QY  Ki@ rhdkeyhile more consistent from patch to patch.
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PEGPLFO

The Pitch Envelope Generator and the Pitch Low Frequency Oscillator are next in the first Envelope window. The Velo
you strike the keys with is an active input into these parameters. You can alter the sound quite a bit justay g

strike the keys. fie PEG envelope depth and the envelope speed are Velocity senasgiaee the PLFO depth and

speed. Setting the envelope speed negative makes harder key presses ring [bing&fP1 also has Aftertouand a
combination of Velocity and Afteruch called TouchE®vhich can be used to modify parameteighere are two PEGs

I YR (¢ 2onesptfornSecsion A and another for Section B.

Lff 2F GKS 9y @St 2L)Sa I yR [ CliKescalabie paiakh&erstate highlitedieer) Sar 6 2 | |
example, on the PEG there is a larger square with a keyboard across the bottom and a plot line across the middle. As
alter the Level Scale or Rate Scale up or down with the slider, the plot line changes angle. You can see how the scalin
cKIFIyasSa | ONkraa (G(KS 1Seo02INR o6& (KS &af2LI 2F GKS L} 24
amplitude at the right end of the keyboard and high amplitude at the left end. The Rate Scale controls the speed the
envelope runs at.You can also turn the PEG k@ velocity control on and offthe part of the note after you release
thekey) NotOKS O1 SR 0t 26SNJ £ ST Orelddde BMNadt velscly sghditive (0 Q& G dzNJy SR

There are lots of different ways to control vibratowough the PLFO. The Pitch LFO has Velocity actions just like the PEG
the PLFO Depth and Speed are set the same way with the sliders, and on small plots for KeyScaling. The PLFO depth
speed can also be altered using the assigned physical contraliexe the KeyScaling plots. There is also a Sync
On/OffPGSynaetting and a set of different LFO waveforms you can select from. Above the wavefogneyedSync

value and slides KA OK L KI @Sy Qi . REyBcydynthmriiz8s thie 2FOte®severd indteS when theQ NS
pressed at different times, and you can shift the phase of the LFO to change the start$aicOFF and SyncON seem

to be the same, no synchronization between notes with the LFO start point.

In the Graph window belowou can select either the PEG or the PLFO. The Pitch envelope can have five breakpoints
before note hold and three after note release. The Pitch LFO has two set points, a start and a stop point. You can del:
the start of the LFO (vibrato) and turn it offaspecific time.

[0 ==——————TEST 01¥P1#2/Init Voice #1 [MDL — 2R =]
[ MDL_Init | output [ Printer Port | [ Section A v ][ PEG/LFO__ +](Go Back]

T

Yelo Level Sense “elo Depth Sense Depth B]+|27 Speedl 772 .
Ql?ate Sense @E E F:E.P _|,E.§ m I_I
[ odTIH | [ i T H
' o (P
! Seale |
Domveo i) e ; LRI \LRILLILE ED]@
PLFO
Speed
0 [~ | GEOTH
epth Speed
cale Scale
T8 E]E
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LY GKS t[Ch 06f201 GKSNB Aa | 3INBeSR aft ARSNI IyR @It dzS

L OFyQd 3SG GKSY G2 GdNYy 2y o ,2dzQR G KAyl ioKaByeofthie2 dzf R
{eyO aStSoOilAazyao LQ@S oNARGGSY | FYFKFEZ o6dzi LQY y2G NI
NEYSYOSNI I RSGFEAET GKAA aYlffo LQ#S KIR (NRdzof S FTAYR)J

minute details like this. This Guide is probably the best source of informatiche VPlanymore

PEG
VeloLevel Sense, Velo Rate Sense Single values
Level Scale Single value, KeyScaling, higher pitches gamoduce greater levels.
Rate Scale Single Ve, KeyScaling, higher pitches gamoduce fasteenvelopespeeds.
Off Velo Checked Turnsthe KeyOff Velocity SensitivitgDN/OFF

(You can change how the note releases with this.)
PLFO
VeloDepthSense, Vel&peedSense  Single values
Depth, Speed Single values
DepthScale Single Value, KeyScalindjigher pitches producgreater amplitudes
SpeedScale Single value, KeyScalingiigher pitches wl produce faster speeds.
Sync: On, Off, PG PGSync syncs the LFO start points of sounding notes.
Sync Adjustment Position, Sets thel FGstarting point
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EG/CC 1, 2

Envelope settings are next, along waiContinuous Contrégr to match. You can select an Envelope Generator (EG), an
Envelope Generator plus Continuous Controller, or an Envelope Generatdogiusrequency Oscillator (next window).

| 2y GAydz2dza [/ 2y GNBE o6/ /0 LI NI YSGSNBE | TRSCCITdIiBrudbiRCortrdlar oo S f
the EG/CC pages adds an additional controller for the depth of the Envelope Generator. Tibpesdeeth is mainly

velocity sensitive, which is controlled by setting the EG Sense values to something other than zero. The Follow Rate
allows you to smooth the controllers effect, making it less responsive. EG response can also be Key Scaleddpy adjusti
the slider for the Rate Scale graph, changing how it responds in different sections of the keyb@ystalable

parameters are highlited in GregnYou might want high notes to have a faster envelope than low notbsre are two

sets ofenvelopes y R  ds ivelll,dwo for section A and two for section B.

The numbers on the right side of the lower Envelope Graagtbreakpoint levels, while the numbers across the bottom
seem to be ratesThe Owners Manual uses Attack Rate, Decay Rate, Sustaipdrel/Release Rate for QUiEHit.

wkisS at21L)5a R2y Qi asSSy G2 YIFIGOK (GKS ydzYroSNARA 2y (G(KS 0:
a second. Note that the black bar on the bottom edge of the window is to the left, allowing ak oEtly short

envelope to be viewed in the windowJse Velo Level Sense or Velo Rate Sense to make notes Velocity sensitive by
assigning this envelope to a Mixer volume, and to the Filter Cutoff frequency.

Envelopes on the VP1 are also quite capablal cén designate up teightbreak points in time. Do you see the boxes

up the right side of the Graph? Each box holds one of the breakpoint amplitudes for the enveldipis.example,

there are three break points before Note Off, and three after thg Is released. Double click to add a new breakpoint

to the graph to delete breakpoints doublelick on the handles] KS 01 GKS Wh¥FT +Sft2Q OKSO]
breakpoints velocity sensitive, changing the note release.

In the Graph window belv the settings you can set up the envelope shape. The envelope can have up to five
breakpoints before note hold and three after note release.

[ =—————"FA(T_SETNP1#25/PsycheStr #1[MDl|=—"-———\———FIH
| output [ NulPort | [Section A w][ 2 EG/CC__ ] |Go Back]

EG Sense S Continuous Control 3
Velo Level Sense Fate Seale ||

[ -1310H il Depth 57
Velo Rate Sense !_ﬂ_,_,-'-""/ m !.:l!

AbIEI ALY
Follow Rate :

=) {DF Fl=={_={_={_)
BE?BBIE B.BBBE B.BB?E B.BBIE B.BBiE B.Bﬁiﬂ B.BEHE B.BQSEI
Mode
Mode: EG, EG+CC, CC
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EG Sense

Velo Level Sense, Velo Rate Sense Single values

Rate Scale Single valug KeyScaling, higher notes garoduce fasteenvelopespeeds.
Rate Scale) slows down the envelope.

(¢ KSNB ey-8caledilevel Sciile

Off Vdo Checked Turns the KeyDff Velocity Sensitivity ON/OFF
(You can change how the note releases with this.)

Continuous Control

Depth, Single value, Addsan additional offset Controller to the envelope.
Depth sets the EG depth using a controller.
Follow Rate Single value, Follow Rate can slow down the responsiveness of the controller

to smooth the effect.

After playing with the envelope graph windows a bit, | finally figured out how the settings Wbkkoverall envelope

shows up in the little window below the label-G/LFO1 in the example above) ahdrges as you change values on

the graph, but the Range button in the lower right corner is a bit confusing. You have to move the sliders on the botton
edge of the window (change the length of the black strip) in order to get the entire envelope vidibéewindow (see
0St2600® wlky3aS @FNASE FTNRY nop dzLJ 42 wHAand LQ@S F2dzyl
envelope. You change the envelope shape by dragging the little circles around, or by changing the numbers on the
edges of lhe graph.

4 GRAPH

® EG

Range |

2.0 v,

Q
Rl ] 1

LQ@S F2dzyR GKS 9y @St 2L)5a ANk arfRRif(S Iea Siza SeFaddz Ry GK | Ny
thesoundDS OF & &AAYyOS AGQ& O2y(NRtf SR CKBIK 2068 {[ATLIAYF R @ Oy
level (ADSR)PlacetheSy @St 21LJS 2y GKS +2fdzyS o6f 201 Ay (GKS aAESN®
that occurs in a sound that bypasses the Delay Loop8. NBE Y2080 U R S2 WO KS T A Né@nly LI NI
sound, add a @15 second rise on the front of the output Volume envelope in the Mixer (or higher than 0.03 to remove
the note strike). This one is set at 0.018.
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EGLFQL, 2

When you select EG all by itseéhe LFQvindow is greyed out, and vice versBoth EG and the LFO are Mode selected

and all parameters are actiie the example belowThe LFO here also includes the greyed out slider and value box in
the upper rightcorneti KS t [ Ch KI a3 { Kaflet@ tfrS@n. Theynbyd& Igitdier renth&his of
O2YLJzi SNJI O2RS GKIFIG 6SNB STl Ay loyeR YiAkaSia 1Ry BiS G &YS il
functon [ ChQa o0SKI @S GKS &AAYAfFINIe& (2 (ukthoutth€Viebcity sénsitRifa O NJ
controls. There are two sets of these envelodes/ R [asGAelRtivo for section A and two for section B. Really, there
are eight envelopes in the VP1 Element models, not four.

In the Graph window below the settingsu can select either the EG or the LFO. The envelope can have up to five
breakpoints before note hold and three after note releas® a total of eight The LFO has two set points, a start and a
stop point. You can delay the start of the LFO and ituoff after a number of seconds.

[0 ==—————————FACT _SETVP1&25/PsycheStr #1[MDl ==——"——HH
| output [ nulPort | [Section A v|[4 EG/LF0_ ]| [Go Back|

EG Sense LFO

Yelo Level Sense Rate Scale Depth SDEEU m
[+22] +127
_;% e o QN [ —

EEEE?:‘ ==

& Off Velo STIL

I
LFO

Jeed El + 70
L ﬁ

Sped

——— Scal

S ——————————— 1§ ]
EEIE: b -

FPLD
§

Mode

Mode: EG, EG+LFO, LFO

EG Sense

Velo Level Sense, Velo Rate Sense Single values

Rate Scale Single value KeyScatig, higher notes caproduce fasteenvelopespeeds.

Rate Scale) slows down the envelope.

(¢ KSNB A-8Bohledilevel Sclé &

Off Velo Checked Turns the KeyDff Velocity Sensitivity ON/OFF
(You can change how the note releases \fiils.)

LFO

Depth,Speed Single values

Speed Scale Single valug  KeyScaling, higher notes can produce faster (or slower) rates.
Sync: On, Off, PG PGSyncysics the LFO on sounding notes.

Sync Adjustment Position, Sets the Sync start point.
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Hfects

Lastly, there is a window for g@tgs for theElement leveEffects generator and the output Equalizetich includes
Distortion. We all know how much you guitar players love distortibime Bypass checkbox is handy for turning the
Effecs Blockon and off during editingNotice below that these Element Effects are applied before the overall Voice
Effeds, (in the lower right corner) andre applied to bothaction A and B of the patglsame Effect on both parts A&B
same settings The Voice Effect Window is mentioned up on page 11 in this programming guidsd iscontrolled by
the one Quick Editisler on the console.

[0 =———— FACT_SET.VP1#25/PsycheStr

#1 [MDL]

=i =

[ Psytar | Output |

Null Port | [Section A ][ Effect

v] [Go Back]

Element Effect Type

[ Resonator Str |

[ Bypass
P Equarizer f Distortion
5 Band P-EQ v|
Frequency 1 315(25) Hz
Gain 1 15(30) dB
Q1 0.1(0)
Frequency 2 B800(33) EHZ
Gain 2 0(15) dB
Q2 0.1(0)
Frequency 3 2.0k(41) EHZ
Gain 3 0(15) dB

03 010 B
Frequency 4
Gain 4

Q4
Frequency S 10.0k(55)
Gain S 9(24) dB
Qs 0.1(0)

Element Effect Parameter

Mix / Balance

aam Groaning

Wory Level

[ Resonator Str |

6.80(10) EKH
23 E

Hpf Cutoff
String Note
Random Detung
String Reso

et Level

Strings Number

Voice Effect

Element Effect Type
57 Different Effecs:
Reverb Hall

Rev Room 1,2,3
Rev Stagé,2

Rev Plate

Rev White Room
Rev Tunnel

Rev Canyon

Rev Basement
Early Ref.1,2

Gate Reverb
Reverse Gate
Delay L,R

Delay L,C,R
Stereo Echo

Pitch Change 1,2,3
Flanger

Stereo Flanger
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There are lots obtandardYamala Effects to choose fro.
These are similar to the eafifU series tone generatoGEffects but higher quality

Early Reflection

Left, then Right output channel
Left, Center, then Right

This is a new one | h&w €2én before.



Chorus

Stereo Chorus

Symphonic

Stereo Symphonic

Phaser

Stereo Phaser

Aural Exciter

Rotary Speaker

Ring Modulator
The next three are interesting, instrument body type resonators.
LQ@S KI R { NEapplyihgSher aftér Kettifighus theS st of a patch.
It may be better to turn these on early before you adjust everything.

Resonator Box Formants at about 850 & 2400 hz, + some subtle metallic harmonics up high
Resonator Board A little brighter thanBoxX
Resonator Str StringResonatolfor a guitar, violin, or celloody) much sharper & brighter than Board

W{ { NdR dreatd anGnsane number of harmonics, all the way up the spectrum
¢CdzZNy R2gy (GKS ,WidddeX g0 WS S BOYHNK Y3 b2

Echo>Rev

Flanger>Rev

Chorus>Rev The rest of these are combinations of two Effects.

Symphe>Rev TheoverallVoice Effecmoduled @& 9f SYSy G0 R2SayQi AyOf dz
Exciter>Rev

Flanger>Delay L,R
Chorus>Delay L,R
Symphe>Deby L,R
Hall&Plate
Echo&Rev
Delay&Rev
Flange&Rev
Chorus&Rev
Sympho&Rev
Flange&Dly L,R
Chorus&Dly L,R
Sympho&Dly L,R
Flange&Chorus
Flange&Sympho
Sympho&Chorus

Bypass Che&ed Turns OFF the Effect Module.

Equalizer/Distortion

Mode: 5 Band FEQ,5 Band EQistortion+EQ

5 Band FEQ Bands 15: FrequencyGain, Q These can be used to create 5 FS1R Formant Filters
5 Band EQ, Bandssl Frequency, Gain

Distortion+EQ Type, Dive, Tone, Dist Mix Offset

Low Shelv.Frd-ow Gain
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Mid Frg, Mid Gain
Hi Frg, Hi Gain

Element Effect Parameter®oubled for two Effects)
Each one has different sef parameers.

Mix/Balance
Dry Level, Wet Level

When you select a double Effdite Flange&Symphgou gettwo Element Effect &ameter windows instead of one.

] [Go Back|

| output [ NunPort | [Section A w|[ Effect

Element Effect Type

| Flange&Sympho | Element Effect Parameter S Mix / Balance
[ Bypass [ Flanger |

Mod Freg. 0.55(10) EH

Mod Depth 23 %

Mod Delay 0.4(3) Em
Mod FB Gain 3 E%

| 4 Equarizer / Distortion

5 Band P-EQ VI
Frequency 1 315(25) H
Gain 1 15(30) d
Q1 0.1(0)
Frequency 2 800(33) EiH
Gain 2 0(15) gd
Q2 0.1(0) Element Effect Parameter
Frequency 3 | 2.0k(41) FH | Sympho |
Gain 3 0(15) d
03 EACH
Frequency 4 6.3k(51) EH
Gain 4 )
Q4

Frequency S
Gain S

Qs

Mod Freq 0.15(2) H

Mod Depth 0 E%

Equalizer/Distortion

b2s 65 3SG G2 GKS FAYLE Y2RdZAS Ay GKS +twms GKS 9ljdz £
figured out. Notice that the Band PEQ settings abovelalv you to set the center Frequency, Gain, and the Q of the
filters? (Q is just a bandwidth settingWith these you can create FI¥Brmantfilters just like you see in théamaha

FS1R. The FSh&seight, but you can do a lot with five. Looking batkny FS1R patches, | generally used about six
Formants, so with a little bit of creativity | should be able to do just fine with five. This is a phenomenal feature! Befo
GKAAZ GKS +xtwm KFR | 3FLI AYy AGQa Oodydf @aninstriniedt Thisfik&ihat.A i Ol
Look in my FM Programming Guide in the back to find the section on using Formant filters in the FS1R.

Distortion mixed with a Band fualizer is also available, along with a simpl&ahd Equalizer with the gHtings set
for you, probably sketo the default of 0.1.

To get some guidance on how to set ¥¥Dbf the filters, see the figure below.effing it to 0.1is the default shown

above, which gives yoterywide, overlappindands with the filters. Use a thigr value to narrow the filter to create an
instrument body Formant. Coupled with matching Gain settings, you should be able to match the characteristics of mo
instrumentbodies. Acoustic instruments with dominant Formants include the Violin, Ceks, Bassoon, Mandolin,

1 02dzaGA0 DdzZAGF NE +A2f | YR 9 yUsd alspektrurh andlyfex to SeptheyGRIneS (1 K S
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Simulated Response

Phase | Mag + Phase
” In equalizers, Q ke ratio of center frequency to bandwidttand if

the center frequency is fixed, then bandwidthinversely
proportional to @ meaning thatas you raise the Q, you narrow the
bandwidth.

dB

Conclusion

I learned a lot by studying the VP1, | can see where the timbre cfdhedis being alteredy multiple controllersin

gl &a L Olreplieaieorkapyider inrument The VP1 is one of a kindfeel very privileged to have access to

one. You might be wondering why anyone would dig so deeply into a synthesizer that is so obscurstudyétig the

best examples I think is the best way to learn, and Yamaha is definitely one of the best. The structure of the VP1 has
taught me how a virtual acoustic synthesizer is constructed from a block diagram level. As an engineer | can appreciat
wh- & 32Sa Ayid2 (GKS RSaAdy FINIo6SIHGGSNIy2s (GKFy NBFRAY3
learned to my other synthézers. | have a Yamaha FSARchnics SXVSA1Rand a Nord Modular Ghat some of

this will apply directlyo.

All'in all, | really like the Yamaha VRMaybe someday Yamaha will produce a VST or Soft Synth modeled after the VP1
soeveryonecan dl play around with the VPfor real. The VL1 howevestands a better chance of being resurrected,
maybe everin the Reface format.

Until then,Cheers!
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Appendix A

Inharmonicity: Fractal Harmonic Fans

The Yamaha VP1 can create fractal, expandingo$détarmonics Yamaha had a strong reason fioogramming the VP1
thisway,§ G Q& | h Bigute 1 heR Fou,®an you seleow the harmonics spread out wider and wider apart as
you go up in frequency? This is #weaggeratednharmonicity effect the VPdancreate when you apply the Stiffness
parameter. This is very unusual, and imparts a very metallietto the sound, a lot like an Asian Gamelan.

-22dB-

-30dB-|

-42dB |

-36dB | i

-48dB I
-54dB-|

-60dB |

-66dB-|

-72dB-

-78dB+|

-84dB-| i I I
-90dB_ A l IR | l | .N I “ N
22Hz 1000Hz 2000Hz 3000Hz 4000Hz 5000Hz 6000Hz 7000Hz 8000Hz

FIGURE 1. Yamaha VP1 HarpBell Patch

Mostwind instruments like the Trombone do NOT have expanding harmonics. They create very evenly spaced
harmonics when they are played, as shown in Fi@urelow. Seehow nice audl evenly spaced the harmonics ar@he
two graphs show the same note pitch, but are very different in character.

Frequency Analysis

-35dB

-42dB- !I

-45dB- I]

-48dB- Il

-51dB- Il

-54dB- h {

-57dB- l

-60dB- I i
-63dB- i
-66dB- H I

-75dB-
-78dB-
-81dB-
-84dB-|

|

!

l

| ,
-69dB- l
-72dB- - I»H

e et e ..
| G s e

9048 |

22Hz 500Hz 1000Hz 1500Hz 2000Hz 2500Hz 3000Hz 3500Hz 4000Hz 4500Hz 5000Hz 5500Hz 600(

FIGUREK.ZTrombone Harmonics

L RARY QO GKAY]l lFyeé 02dzAaGAO0 AyaildNHzySy(atof®Nieck Gsingd 6t S
collection of instrument recordings and a Spectrum Analyzer. After analyzing all of the instruments in a standard
orchestra | found that a number of the instruments actually DO create harmonics like this.

Let@ take a look at different instrument, the Pianpwhich issomewhatinharmonic A plot of a noteearmiddle C is
shown below in Figure 3. If you look carefully, you may be able to see that the harmonics on the far right side bf the pl
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are slightly further apart thathe ones on the far left side. The spacing increases by about 1% between each pair of
harmonics. By the time you get up to the"@armonic the spacing is about 20% wider than the spacing between the

first two harmonics. fie Piano is the most extreme adgicinstrument | analyzed. The harmonics are out of tune sharp
all the way up the keyboard. (i Q& Sl aASNJ (12 aS8SS G(KS SELIyYy&arAzy ATFinag2dz
Spectrum Analyzer and compare the harmonic ratios in a spreadsheet.

Frequency Analysis

26AR
-300B

-39dB-
-42dB- l
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-54dB- H i
-57dB
-63dB

-66dB-
-69dB-|
-72dB-|
-75dB-|
-78dB-|
-81dB+|
-84dB-|

] e o e
D [ SR s e

i
{
i ; |

| - |

22Hz 500Hz 1000Hz 1500Hz 2000Hz 2500Hz 3000Hz 3500Hz 4000Hz 4500Hz 5000Hz 5500Hz 600(

FIGURE 3. The Piano
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If you look onlineabout the pianc® 2 dzQf t FAYR NBFSNByY OS ,wvhizh skiokShowd Plahodso | O |
tuned. It shows graphically the increasing sharpness in the tuning as you go up the kewmaidg stiffnessithe

strings due to mass and tension affect the properties of the sodrids is probably the reason electric piano patches
sound so different from a real Piano. They try to use evenly spaced harmonics to mimic a real Piano when they shoulc
be using arbctally expanding fan.

The Piano is tuned this way to help all of the notes and harmonics to be slightly more in tune overall. Low notes are
tuned flat so the harmonics of the low notes match the pitch of the middle regmitas. Upper notes are tued sharp

so they match the harmoniax the middle register notes. All of this works together and sounds more in tune to your
ear.

OCTAVE NUMBER
1 2 3 4 5 [} 7

L
= M W B
o © & & ©

TUNING FROM ACTUAL PIANO

RAILSBACK DATA (AVERAGE)

il

MIDDLE C Ad40

00000

TUNING WRT EQUAL-TEMPERED SCALE (CENTS)

llafy

30 40 50 60 70 80 90100 200 300 400 500 700 1000 2000 3000 4000
FUNDAMENTAL FREQUENCY (CYCLES PER SECOND;

Figure 4. The Railsback Curve
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The next set of instruments that exhibit this typeigfiarmonic behavior are the stringedstruments, the Violin, Cello,
.aaz IyR 2RRt& (KS alyR2fAyo® tKSAS AyaidNUzySyidQa KI I
in the lower register. High note harmonics are all in tune, with only about 1% @mnopared to the Piao.

¢tKS YySEG AyaidNdzySyid R2éy Ay &aKIFINLlyYySaa Aa GKS .| aazz2y
harmonics on the plot, you have to go in and measure the frequency peaks using a Spectrum Analyzer.

One instrument that surprised me wése Guitar, whih exhibited only about a 6% expansiarthe harmonics
compared to the piano | expected it to be similar to the Mandolin, but it was much more in tune than expected.

Two instruments were actually flat (vs. sharp) which was another saipiihe Viola and English Horn harmonics were
about20% flat compared to the Piano in the lower register.

| also analyzed human singing voices in different registers. Singing voices are all over the map, some are sharp in the
lower register, some are figbut all were in tune for the high notes.

Bvery instrument except for the Piano was in tune in the upper registeK S t Al y2 Aay Qi aiayoS A
each note, and the ganged strings are generally slightly out of tune to each other.

Theinstruments which were in tune all the way across #mire spectrum(no hharmonigty) were the wind
instruments, including the Flute, Oboe, Clarinet, Saxophone, Trumpet, French Horn, Trombone, and Tuba.

All of the tubular wind instruments have nice, e spaced harmonics like the Trombone, which is what you would
expect from a tuned wave guide. These all behave nicely and are fairly straightforward to model using evenly spaced
harmonics. Frequency Modulon (FM) works great for this, as deandarddelay loopgwith no stiffness control)

The Very Odd Yamaha VP1

Getting back to where we started, Yaha had a good reason to modeharmonicity in the VP1. The Piano in particular
has this characteristic, and has been exceedingly difficult to mo@eltbe years without resorting to recorded samples.
Thebest Piano synthesizers todakd the Yamaha Motif series and now the Montage line are based on recordings of the
best Pianos available. The RigPiano patch on the VP1 is a great synthetic piamicipby the wayp dzii A G Q& y 2 {
patchpeople remember. Nobody seems to care anymore that the VBuld natively model the pianahe string

section, guitas, andthe mandolin extremely wellEveryone zeros in on theeryinharmonic patches.

Yamaha adeld expanding harmda fans into the VP1 usinge WLK | NI 2 y A & A (i An@lyzibd tieV1 Datchds)

on a Spectrum Analyzahe VP1 goesut of tune as you go higherupthé¢ M1 Q& 1 S& 06 2 I NR patghiesl f 2
The internal model isforasingledd NA Yy 3 | YR R2 S ay Q iull @toistityyiaan in§runfet,\vthdza A y 3
decreasing Stiffness as the strings go higher in pitch. Because of this, it actually behaves backwards to an acoustic
instrument, more in tune down low, more out of tutm@rmonics up highYou can however compensate for this in the
settings.

In one extreméV/Pl1patch, the HarpBell patch, it staiits tune as anicelyplucked string in the lowest register, then
transitions into @ inharmonidbellHike soundpart-way up thekeyboard, then it hits a distinctive inharmonic Gamelan
sound above middle C, smoothing out as you go higher into a water glasagahe harmonics slide back almost into

tune again Most of the VP1 patches are not quite this extreme. | do find treatrof theinharmonicpatches are

metallic in nature though, which is what you get when you exaggerate the expansion in the harn@miesas do/ Q U

really parse Inharmonicity athat well. We interpret everything inharmonés a metallic sound. | firthat very
interesting. We can easillabel the acoustic instrument a harmonic patel2 dzy Ra f A1 S odzi ¢S Ol
inharmonic patches.
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Personally, | would have tuned the V&gorithmin the other directionso it behavednore like othe real acoustic
instruments, getting more in tune as you go higher. Budpes make the VP1 very uniqué&he patch designelisft it
alone despite making the VP1 behave unlikg eeal instrument. It definitelynakesthe patches sound more
interesting than making it behave like an ordinary acoustic instrurientR 2 y Qi &2 dz G KAy K

Appendix B

The Programming Interface

The Yamaha VP1 was programmed in the factory through a ribbon cable &im&parcStation computer, using a
hardware interface called TOMIwhich had a touch screerfForoutsidepatch programmersYamadia created a

Macintosh computetbased editos KA OK A& (GKS 2yS LQ@#S 0SSy dza A ys8de Mact 2 .
modem cable and connected it oserial to parallel corarter, then connected the converter to the VP1 usangobon
cable.Notl f f +*t mQa KI @S GKA& AYyOiSNFIFIOS>z |G tSrad 2yS R2Sa

There is anajor problem withinterfacingit this way on theMac. The Macintosh computactuallyusesan R$22 serial
interface, not an R232 interface. R822 runs on voltages from 2 to 6 volts, whereZB3 runs on voltages from about
562 mMp @2tdao ¢CKSNBE Aad a42YS 20SNI LI o6dzi RAFFSNAYy I F
of the conne&tion problems and losses of connection while editing are caused by¥haimaha probably did it this way
0S0OlFdzaS GKSNB NBIffe glayQd I 0SGUSNI 2LIiAZ2Y D ¢KS Ay
SINIe& al Oa RARyaportskl @S aidl yRFNR &S

IQ Adsind a better way using Fripp Lite Keyspan USEOHS USB RS232 serial por(the black unit on the right

below). It emulates the Mac Printer port and outputslfubltage R&32 for the seriato-parallelconverter. These are

readly available from numerous vendorslextin lineis a standard serial BBfemaleto DB25 maleadapter. Then br

the seial-to-parallelconverter, asomewhatavailablelnmac SPL6 SerialTo-Parallel Converteworksjust fine |

O2dzZ Ry Qi 325Aiin thekpBoto in¢he first section to work at,all K k& 2y S GKF G OF YS 464
VPLL OGKAY]l 0KS@& OKIFIYy3ISR a2YSUGKAY3I AYOGSNyIlrt (2 GKS 2N
after-Y NJ Si 2 yl&st iRt 8bboh Gabléto connect to the VP1 which is detailed beldhe wiring is different

from the standard parallel setup at the serial to parallel converter. | suspect Yamaha altered the ATEN converter
internally and changed the wiring, whichiswhy IQah 3S0 AG G2 ¢2N)] 4 FE€tX FyR &
Manny has an interface that works, one that originally came from Yamaha. | think they altered things so the ordinary
Ydza AOAL Yy O2dzZ RyQl 2dzaid 32 2 dzigrammindzdterface. FYamahd draNdd 5ok to buy R (
2yS FNRY (GKSYO® LQY adzNB Al O2aidSR jdzAdS | oAdG ol O1 7

SP-16
Serial-To-Parallel Converter

Product No

J007BTSCUTI 104174

Ic SH6, DB9 F to DB25 M Adapter, then the Tripp Lite-LBBAS external printer port.
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And, | just fomd and tested anotheresiatto-paralkel converter that works! ThBlackBox PI015A Converteridl

anotherr yR G KSNB | NB GKNBS I @FAfFofS NARIKG y26 2yicQalde s L
required a maleto-male gender changer to match riymacribbon cable onthe CN36 end of it. Otherwise{iiQa 4 R
in replacement for the Inmac.

The Ribbon Cable is a bit more complicated, it needs to be wired as outlined in théatalpages down It goes from a
Centionics 36 pin connector (femate matchthe Inmac SR6, male to match the BlackBox P10)5#& a male
Centronics 50 pin connecttw connect to the VP1

CN-36 Female o IEEE1284 Male Connector
Data & Contact Arrangement Diagram

Data 5§

Acknowledge (ACK) Data 4
Busy ———————— Data 3
Paper Error (PE) =——— —— Data 2
ONLING s—— pr— D ata
Signal Ground Data 0 1 / 25
Chassis Ground = — Strobe (STR) y
AAAAYYYYYYYYY [TB—=
181716151413121110
3635343332 313029 28 2726 2524232221 2019 [ —
A \ p ; _,
(7} '. ' 50
Error (ERR) Ground 26
R put Clear

Centronics 50 - MALE

For Male, 1/19 are on the left side.

©1998 Quantum Engineering

Page 86 in the Yamaha VP1 Service Mafillahnks Manny!)

Page |57



