Quilcom RazorBlade
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Design
Back in July 2018, Kevin Brown asked if it was possible to extract wav files from the publicly available ROM images for the Ensoniq ESQ-1 and SQ-80 synthesisers. The idea was to create a synth inspired by them (not a clone), but using the actual original waveforms and samples for the oscillators. 
Our friend Tulamide stepped up and started to work on a sophisticated extraction tool and we eventually ended up with all the files in wav format. As the story unfolded, with Tulamide’s help and advice at every turn, I made a prototype synthesiser and he decided on the name, which was to imply that it would cut through the mix like a razor blade! Then Kevin agreed to make a GUI for it, the final result being what you see above. I should add that Kevin made several changes and additions to the insides too, all of which added much to the outcome.
Preset creation was the next task and happily we have a new friend, Manfred Plümer, who loves making presets amongst other creative stuff, and he agreed to create some for us. We ended up with 3 banks of great sounds for this really versatile plugin! So many thanks must go to Tulamide, Kevin and Manfred for all their hard and excellent work.
As mentioned before, this is not a clone or emulation of the original classics. It has the same waves and a similar structure, but there are differences we thought would be worth making. These will be mentioned in the description of the various panels later.

If you do want a clone-type synth I can recommend the free SQ8L:
http://www.buchty.net/ensoniq/
This also uses the original waves, and is more faithful to the presets and functionality of the hardware than the RazorBlade, which is “inspired by” the Ensoniq synths. Of course we think ours is more versatile!
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Overview
The synth’s structure is pretty conventional: 3 nearly identical oscillators each with their own VCA, a multimode filter, an amplitude VCA for output volume contour and a Pan control followed by 2 effects. 
The synth benefits from a great range of modulation possibilities. Sources include 4 envelope generators and 3 LFOs, and any target has either one or two modulation inputs each with their own bipolar amount knob.
Along the bottom is a Preset manager and to the right is an area for making Global settings for the whole synth.
The rest of this guide details the functions of the various panels and controls…
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The 3 oscillators are nearly identical, the exception being the buttons provided for optional cross-modulation, here showing SYNC 2 (see later).
The oscillators are wav reader types. They have embedded single cycle waveforms and short wav clips. Some of the Waves have sounds assigned to different keyboard regions, like Piano for example. The original scheme is followed for all the samples, and for more insight please refer to the folder Original Ensoniq manuals where you’ll find the background to the “Waves” system.
The Selector, here showing PIANO, allows you to choose the wave you want. One of the criticisms of the original synths is there was no good noise source. The waves for noise were pitched and were just a “noise” (!) but not pure. So I added WHITE, PINK and BROWN noise to the list, and these are proper noise oscillators and not wave readers.
Top left is the green LED-switch for turning the Osc on and off. Each osc uses CPU so turn it off if not needed.
Each osc can be tuned with the OCTAVE, SEMI and FINE knobs. Global tuning for the synth is available in the Global area.
Above the PIANO selector is a tone control knob. Here it’s shown dimmed because the filters are not in use (for CPU savings). Turning to the left brings in a low pass filter, and to the right a high pass filter is introduced. This enables you to tweak the timbre of the embedded waves (not possible on the Ensoniqs). To turn it off just double click the knob.
On the right is the MOD modulation section, here for affecting the pitch of the oscillators. 
This general scheme is available in many places on the synth. The selectors here showing [. . .] (meaning no modulation source) allow you to select from 17 modulation sources, and the knobs below set the amount and polarity. In the centre position there is no modulation.
Cross modulation buttons:
SYNC 2 This provides a hard sync reset based on the frequency of OSC 2. It’s either on or off.
AM 1x2 provides a Ring Modulation sound based on the inputs from Osc 1 and 2. It’s either on or off.
FM 1>3 This allows for FM and really extends the range of the synth. Each click cycles through the options:
· Greyed out : No FM
· Lit: FM 1>3 has Osc 1 as modulator and Osc 3 as carrier.
· Lit: FM 2>3 has Osc 2 as modulator and Osc 3 as carrier.
· Lit: FM BOTH has Osc 2 and 3 as modulators for Osc 3 as carrier.
Note that the audio routing inside will change based on the selection on these cross-modulation buttons.
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The VCA allows you to adjust the LEVEL and modulation of the set LEVEL from up to 2 of the 17 sources. The modulation is summed with the LEVEL knob and limited to be between 0 and 1 (max). VCA 4 is for the instrument’s output volume contour and is internally connected to ENV 4 for convenience.
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The Multi-Mode (State Variable) filter can be turned on and off with the green LED-switch. When turned off, it uses no CPU. It’s far more flexible than the Ensoniq original!
The selector here showing LOWPASS-24 allows you to choose between 12 different filter types and slopes. 
Note that the MVcmplex-24 filter is a Low Pass filter (designed by Martin Vicanek) to give no peak around cutoff frequency with zero resonance set. This gives a more natural acoustic instrument and less “synthy” sound, but it does use more CPU than the others.
The centre frequency is set with the CUTOFF knob. Please note that with no incoming modulation the control range starts at the default centre (half way). The displayed frequency (while adjusting) is just a nominal value and can be varied with any modulation source selected. This is because modulation is summed with this knob’s setting, so can be modulated above or below the set (nominal) value. For fine adjustment hold down the SHIFT key to give 10 times more accuracy.
Resonance is adjusted with the RES knob and works in a similar summing way to the CUTOFF knob.
The KYBD knob sets the amount by which the filter frequency tracks the keyboard. At zero there is no tracking so the filter frequency is not affected by the notes played. At maximum the filter frequency will track the keyboard to give a similar timbre over the whole key span.
OSC 1 > FM sets the amount of audio-rate modulation of filter frequency. The effect will vary depending on the Osc 1 waveform and settings.
The filter frequency and resonance can be modulated by the section on the right, and works the same way as for the Oscillators described before.
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The 4 Envelope Generators are identical in function, but ENV 4 is permanently assigned to VCA 4 for producing the instrument’s volume contour. All the ENVs can act as modulation sources, including ENV 4.
My original prototype used an Env that emulated the Ensoniq version, using 4 rate and level controlled stages. We decided that whilst it was flexible, it was a nightmare to program, being so unintuitive to handle. So eventually we decided to use a common standard one, the AHDSR type as shown, which should be familiar to every user.
However, this one has several enhancements over a regular one:
VELO ATTACK sets the amount of reduction of the Attack time set, according to velocity. This means you can set a long attack time but it will reduce for notes hit harder, to give more expression to e.g. string sounds.
KYBD > D & R sets the amount by which the Decay and Release reduce for higher notes. In acoustic instruments like a Piano this happens naturally.
STRIKE is an enhancement which can add “bite” to a more percussive sound. It works by adding a short exponential pulse to the attack phase. The pulse is determined by the Attack time set and the key velocity. For longer attack times it will have little effect, and the same goes for lower velocities. But if you want to make a more convincing bell or other mallet sound, it can really enhance the sonic impact. The strike pulse parameters are predetermined, but the knob sets the amount added to the envelope.
VELOCITY sets the amount by which the note velocity affects the envelope amplitude. When turned down there is no velocity control and the ENV will always have maximum output level. As you turn it up, softer notes will cause a lower amplitude level.
The green LED-switch turns the ENV on/off. If you’re not using an ENV in your preset please turn it off to save CPU.
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3 identical LFOs are available as modulation sources. The selector here showing TRIANG is where you choose the desired waveform, including several random options. Lower down the list of choices, most are repeated as UNI which means unipolar. The upper ones are bipolar.
The LFO frequency can be set either freely or synced to host tempo. When SYNC is dimmed the larger knob sets the frequency in Hz. When you click SYNC it lights and the knob then sets the tempo ratio and the readout shows the beat fraction. There is a modulation input available for LFO Frequency and Level, and this operates the same way as the other modulation inputs.


The LFO has the facility to be delayed and enveloped, and this might need some explanation!
The 4 knobs DELAY, TIME, START and END form a very simple but flexible envelope generator:
START sets the level at which the envelope starts.
END sets the level at which the envelope ends.
TIME sets how long it takes to get from START to END levels.
DELAY is the time elapsed before the envelope starts running (like on a DADSR).
This means you can set a slow ramp up of the LFO, after a set delay time, or a slow ramp down from a high level to off, so you just get a bit of LFO when a note first plays. Of course all intermediate settings work. This design is based on the Ensoniq version, and is very flexible and uses just 4 parameters.
If you want just a regular LFO, set START to minimum, END to maximum, zero DELAY and zero TIME. The LFO envelope will then rise instantly from zero to maximum and have no onset delay.
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The Global area is where you make several settings for the whole synth.
The POLY button changes between Polyphonic and Monophonic.
GLIDE OFF can be clicked to turn GLIDE ON. Glide is sometimes called Portamento or slide, where the pitch transition slides between notes played. The GLIDE knob sets the rate of glide.
This synth features polyphonic glide which remembers notes that were previously played and starts from that value when the same poly channel is assigned. Because of this method it’s not so predictable, but it’s an interesting sound and I think is musically useful when very short glide times are set.
When MONO is set the glide system works like an analogue synthesiser using sample and hold with a slew rate from the last keyboard value.
The VELO MED and A-TCH buttons are for tailoring the velocity and aftertouch response to your keyboard. Clicking cycles through 3 options; SOFT, MED and HARD, which describe the playing style. 
The selector, here showing 7, is where you choose the pitchbend range, in semitones, for your pitchbend wheel.

PB HELD can be clicked to select PB ALL and needs some explanation, because it’s an Ensoniq trick!
PB ALL will make the pitch bend wheel operate as normal, on any notes sounding.
PB HELD will only bend the pitches of notes currently held down. This comes into best effect when you have a very long Release time set. You stab a chord and release it. Then you press and hold a note and only that note will bend; the others currently fading out will NOT bend. It took ages to figure that one out, so please try it!

The HIGH Q means the quality of the sample playback is interpolated, to give a higher quality than the original synth. Click it to select ORIG-Q to set no interpolation, which will give a rougher sound with some aliasing evident. ORIG-Q uses a bit less CPU, and might be acceptable for some sounds.
The VIBR (WHL) knob sets the operating sensitivity for vibrato controlled by the modwheel. It’s there for convenience and to save using up a precious VCA module for a commonly used purpose.
[bookmark: _GoBack]Of course, the whole instrument is tuned/detuned with the 3 controls at the bottom.
The XCTRL actually works like a knob, so you slide the mouse up or down to change the value, here showing 4. This is a MIDI modulation source and the CC value is set here. For example CC4 would normally be a foot pedal controller.
The Volume knob has a 3 colour indicator which shows the output volume level. Green is good, yellow is approaching clipping and red means clipping is present.
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The preset manager should need little explanation, but the LOCK function is uncommon.
When the little button is lit (i.e. LOCK is ON) any changes you make to a preset will not be saved in the DAW song. This allows you to easily tweak a preset and get back instantly to the original preset by choosing another one then going back to the one you were experimenting with.
Of course you will doubtless want the song to replay correctly, so leave the LOCK turned off for normal use.
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The Pan knob places the whole synth in the stereo field before the Effects which can then create a stereo dimension to the sound. As you can see, it has one modulation input which works like all the others on the synth.
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The engines for these 2 effects were created by the very talented Martin Vicanek and I think each create a wonderfully rich result. These are not your usual Chorous and Reverb!
To turn them on and off click on the labels on the left and they will dim or light accordingly. When they are off they will use no CPU, so you could then use your favourite external FX in your DAW.
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