NeoVibe, a Univibe (tm)Workalike

The Univibe is one of the trademark effeds used by Jimi Hendrix and Robin Trower, just to name a couple of the
more famous users. The Univibe is at its heart, a four stage phase shifter, not much different in concept from the
common MXR Phase 90. It is, however, an earlier-technology implementation, built from transistors and not
opamps; the “‘imperfedions’ of the transistor phase shifting stage show through clearly, and produce a unique
sound.

Notethat there are several reissue and clones of the Univibe on the market now. This unit repli catesthe drcuit of the
old original as manufactured by Unicord. It is not and should not be @nfused with any of the reissles or other
clones; it is intended only as a DIY projed. The term “Univibe’ is a trademark of the aurrent owner (I think
Dunlop), and remains such.

How does it wor k?

If you can, go to http://www.geofex.com and read “The Tedhnology of the Univibe” for a much more in-depth
description of how the original Univibe worked. The Univibe was an interesting way to get unusual sounds out of
simple dreuitry. The firgt threetransistors (Q1, 2, 3 in the Neovibe schematic) form a feedback preamp with an
overal gain of about threg and with complementary outputs at the @llector and emitter of Q3. The wlledor signal
goes through capacitor C5 only, and the other through one of the photoresistors. The two are mixed back together at
the base of the first darli ngton-conneded signal stage (Q4). The additi on of the two would cancd to no signal at all
if the signal through the @pacitor was not phase shifted by the C5. As it is, the two signals add back together to
make asingle signal whose phaseis sifted an amount depending on the val ue of the photoresistor and the frequency
of the signal. The darlington stage (Q4 and Q5) also has complementary outputs, and feads a similar circuit
following it.

After atotal of four of the variable phase shift stages (one per photocdl) the signal is mixed back to asingle signal
which isbuffered by the last signal-path transistor, Q10, and is avail able on Q10 s emitter. This phase-shifted signal
is then routed to the dhorus/vibrato switch where you can sded vibrato by NOT mixing any of the unprocessed
signal with it (your ear hears the phase shift as a pitch shift) or “chorus’ by seleding the signal which mixes
unprocessed and phase shifted signals together. This “chorus’ isnot the chorus you'd hear from a chorus pedal, but
actually more like a phase shifter output.

The phase shift networks in the Univibe are staggered in frequency, as each of the phase shift caps are a different
value. Thisisunusual for a phase shifter design and was perhaps done so that there would be a notable amount of
phase shift for any audio signal at any point in the LFO swee. Thiswould be mnsistent with the “vibrato” setting.

The Low Frequency Oscill ator (LFO), which sweeps the value of the photocdl resistanceis also an unusual design.
The thing is a phase shift oscill ator, implemented oddly. It exhibits a rising output level with rising speed, which
seamns to compensate for the fall off in response of the incandescent lamp’ s response to rising speed.

To get the thing running properly, you'll need to adjust the idle bias on the lamp. That is the purpose of the PCB
mounted trim pot TR1. Some Univibes I’ ve seen dispense with the pot altogether, and just use a 150 ohm resistor.
Sincethe light bulb you get may vary alot, | reeommend using the pot and adjusting it for a dim orange glow with
the amplitude pot al the way down.

I’ ve included typical voltages at various points in the schematic to help with theinitial troubleshoating.

Construction Details Unique To The ‘Vibe

For the most part, buil ding the Neovibe board islike other effeds boards — image and etch the board, drill t he holes
and populate it. There are some tips that may help you. For one, all of the resistors and jumpers on the board have
lead spacing of 0.4”. You can save some time by making a 0.375" wide stick and forming all the resistor leads
around this to start with. No individual bending is needed. Solder in resistors and jumpers first, and progress by
height of the mmponents o they don't fall out when you turn it over to solder.

Populate the whole board, but leave the light shield off till | ast. You have to set the lamp brightnesswith the thing
powered up
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TO MAKE THE LIGHT SHIELD

The ‘vibe relies on controlling the light that strikes four Light Dependent Resistors (LDR’s) to make its phase
shifting work. Contralli ng the li ght means that you have to have some way to keep normal room light away from the
LED’s. In the original, this was done by a shed metal li ght shield.

There are two ways to make alight shield. One uses a 35mm film canister, the other uses a shed of metal, preferably
a shed of thin copper from a crafts gore, although the side of afood can will work too, if you can cut it out.

For the shed metal version:

Either procure a pieceof copper shed about 2" by 2" from a crafts gore, or cut a shed of solderable metal out of the
side of an empty foad can. Wear gloves as you do this, as the alges of the metal will be sharp. If you use a can,
using heavy scisors or shears, cut the top and battom away, and dlit the side so you can unroll the metal to get a
redangular flat shed. Bend the shed until it i s flat; tapping with a hammer on aflat surface may help. Cut out the
paper print of the light shield outline (included in this package) and gueit to the shed metal. Then cut out the metal
shield, using the paper asaguide.

Glue aluminum fail, shiny side out, to one side of the metal. Trim the foil with a sharp knife so that it comesto the
very edge of the pattern. Fold the sides of the pattern up to make a shall ow box. Fold so that the shiny aluminum
foil isinside the bax. Solder two cut-off resistor leads to the center of opposite sides of the bax so they stick out past
the open side of the bax. The "legs’ now stick upfrom the centers of two goposing sides. On the drcuit board, there
are two pads at the edges of the light sheld pattern which are not conneded to any of the other circuitry. These pads
have holeswhich all ow thewire “legs’ of thelight shield to be placed in them and soldered in place Oncethe shield
is ©ldered in place wrap eledrical tape around the metal shield's corners to kee light from coming in the dits.

For this version of shield, solder the photocdls down flat, with their sensitive faces paralle to the drcuit board.
Solder in the light bulb and photcdls, the bias of the bulb driver, then stick the shield on, soldering the legs on the
battom of the board to keegp it in place This essntially dugdicates the light shield on the original Univibe.

For the film canister version:

Get a Kodak 35mm plastic film canister, black with a grey snap on cap. Remove the ap. On aflat surfaceplacea
1/2" (12mm) space and hold the point of athin, sharp knife blade flat on the spacer so the point sticks alittl e off the
edge of the spacer. Placethe dosed baitom end of the @anister on the flat surface and dide it over so it touches the
point of the blade. Pressthe @nister sideinto the blade gently and rotate the @nister several times  the blade aits
slowly into the anister. Do not hold the @anister soif you dip or if the anister cuts through suddenly your finger or
other personal part will contact the blade. Use light pressire and make several rotations until the anister cuts
through. Clean upthe algeif nealed.

Take the now-shortened canister and pressthe alge of the open end over arelatively sharp corner, as of atable or
cabinet, and again rotate the @nister, pressng the elge into the edge of the @rner. Rotate and pressevenly so the
corner edge forms the open edge of the anister into a small li p turned outwards. Try to work evenly so the plastic
formsinto an even lip. Thelip is nealed so the ap will stay attached; you cut the original plastic lip away when
you shortened the anister. Try the @p, and then kegy forming the plastic until the ap stays swapped in place

Oncethe @nister is formed, remove the @p. Cut avery small hole exactly in the center of the battom, small er than
the space between the two holes on the drcuit board for the light bulb. Thiswill be used to align the shield.

Take your circuit board and mark a spot exactly in the center of the space between the two holes for the bulb on the
component side of the board.

Cover the battom of the anister with double-sided foam tape, leaving the @vering paper on the outside. Cut
through the foam tape so you can seethrough the alignment hole you madein it earlier. Placethe anister battom
down on the with the center alignment hole exactly over the alignment mark on the arcuit board between the holes
in the drcuit board for the bulb. Practicethis a couple of times before you remove the @vering paper to stick down
the @nister. When you can do it every time, remove the paper covering the sticky surface of the foam tape on the
battom of the @nister and stick it down exactly centered.

Turn the board over and use the holesin the drcuit board as a guide to drill t hrough the @nister battom so the leads
for the bulb and four photocdl s can passthrough the battom.
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Now, form the photocdl | eads 2 they come about 0.1" out from the back of the photocdl and bend at at right angle
to be parall € to the bady. Stick the leads through from the inside of the @nister through to the @mpper side of the
circuit board and solder them in place When you are done, there will be alittl e square formed inside the @nister by
the photocdl s, with the holes for the bulb in the center. Y ou may have to dightly bend or resolder the leads the get
them all nice and neat and the same height, etc. Solder in the bulb in. When you snap the @p on, the bulb and
photocdls are held inside the light shield.

| recommend doing all thisis two phases. Make the shortened canister and placeit on the board and drill the holes
before you place any other components on the board. Solder the photocdls and bulb in after all other components
are on the board.

MORE ON BUILDING IT

The GEO neovibe layout is quite old. | did the first version in about 1994 I've had a couple of guys correspond with
me whil e they built ‘vibe dones from my pcb layouts, so | now have some good (and independent) reviews of the
process

To get it working you will haveto adjust the bias on the lamp driver transistor by adjusting the emitter resistor. The
circuit seemsto like about 200 0hms of emitter resistance The amitter resistanceis the sum of the 68 ohm R48 and
the setting of TR1 trimpot. Notice that whil e the trimpot could do this al by itself, the 68 ohm resistor keegps you
from acddentally turning it to zero and burning out your driver transistor (Q13).

You may have to increase the 47K resistor from the base of the driver transistor to ground (Q50). Some transistors
likethisat 100K-330K, and somelikeit open. Theright point to hit iswherethe bulb is glowing dmly orange when
the amplitude pot is al the way down. Twidde the emitter resistor and base-to-ground resistors until the board
mounted pot letsyou dal in the proper bias.

The transistor pads are fairly close together. It's easy to leave a short between the pads of the transistors when
you're dching, and it’s easy to kridge between the pads with solder. If you susped this problem, cut between the
transistor pads with an X-Acto a similar sharp pointed knife after etching and again after soldering to ensure that
you've aught any shorts. It’s also probably worth your time to use a resistance meter set to its lowest range to test
for shorts as $on as you finish soldering. Thiswill avoid alot of debuggng time.

DEBUGGING

If you do run into problems, first susped soldering shorts, then incorred component placement (for instance a4.7K
in placeof a 47K, or vice versa, or a capacitor turned the wrong way round), incorred connedion of wires off the
board, and only then start thinking of bad components. If you're cetain that you have the partsin the right places,
oriented corredly, wired right, etc., then use a voltmeter to ched the voltages as li sted on the schematic.

Chedking DC voltagesis a deadly effedive way to find bugs. For an NPN sili con bipolar transistor to be amplifying
(al of thetransistorsin this unit fit that description), the @ll edor must be at the highest voltage, the base somewhat
lower than the lledor, and the amitter lower than the other two. The emitter must be at 0.5 to 0.7V dc lower than
the base in al cases, and the mlledor will be some number of volts abowve the other two. If you don’t have 0.5 to
0.7V from base to emitter, the @lledor several volts higher than the base and emitter, then something iswrong with
the biasing on that stage.

Abaout Bypassng

The original Univibe did not do any kind of bypass The foatswitch on the spead pedal merely shorted the base of
the lamp driver to ground, turning thelamp off entirely, and thusleaving the LDR'sin avery high resistancestate. In
this condition, there is very littl e phase shift in any of the stages, so the signal is merely buffered in each stage and
passd to the output. Some people are nuts about “originality”, so | brought out a pad to the edge of the drcuit board
for your use if you prefer to do it this way. Pads “I” and “X” do the ancd function like the original if you use a
switch to short/unshort them. If you do this, leave off the bypasswiring and wire input and output jacks diredly to
the drcuit.

I have shown the schematic and wiring for true bypass as | believe that thisis a better sound in most instances.
There may be a dight drop in volume when the dfed is engaged. The original cancd circuit did not do this,
although it did leave you with the loading and tone cloration in the "bypassed" mode.
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If you want to fix the volume drop and use true bypass change resistor R9 to 3.6K and resistor R8 to 910 ohms.
Thisincreases the gain of theinitial preamp to make up for some of the losses.

Thereisavery littl e-known seaet to getting good, deep phasing out of phasersin general and the‘vibein particular.
The depth of phasing depends on getting a good mix at the output. Resistors R35 and R36 mix the dry and phase-
delayed signal together. The stock values may not be the right one for a good mix. If you want the best performance
out of your Neovibe, leave these two resistors out and usea 200K pot to adjust the mix for deepest phasing. Then
measure the resistance on each side of the wiper and put the nearest 1% resistor valuesin for R35and 36

Neo-vibe Parts List

Count Designation(s) L abel-Value Mouser Part number
1 R48 68 ohm (all resistors All resistors “291-value”
1/AW carbon film)
1 R8 1.2K
2 R39,R9 3.3K
16 R11,R15R16,R17R18R22,R23 R27,R28, | 4.7K
R29,R31,R41,R42,R4A3 RA6,RA9
1 R6 6.8K
3 R1,R2,R34 22K
8 R10,R12,R21,R24,R3,R33,R37,R50 47K
1 R30 68K
11 R13,R14,R19,R20,R25R26,R32,R35R36 | 100k
,R47,R5
3 R38,R44,R45 220K
2 R4,R7 1.2M
1 R40 2.2M
1 TR1 2000hm trim pot (can use 5000hm) | 200 59463P201 ($1.02)
1 DB1 Diode Bridge, DIP 583 DB1020or 625DF01M
($0.33)
2 D1,D2 1N4148 78-1N4148($0.03)
14 Q1,Q10,Q11,Q12,Q13,Q2,Q3,04,Q5,Q6, | Seenctes 5122N5088($0.06 eal)
Q7,Q8,Q9 5122N3904($0.09 ea)
1 C4 330 23PS133($0.22)
1 C12 470F 23PS147($0.22)
1 C15 0.0047WF 140PR2A47XK ($0.14)
1 C5 0.015UF 140PR2A15%K ($0.14)
1 C26 0.1uF 140PM2A104K ($0.36)
1 C9 0.22uF 140PM2A224K ($0.36)
16 C1,C10,C11,C13,C14,C16,C17,C18,C19, | 1uF 50v 140-XRL50V1.0 ($0.05)
C2,C20,C21,C3,C6,C7,C8
2 C22,C23 10uF 25V 140-XRL25V10 ($0.05)
2 C24,C25 1000 35V 140-XRL35V1000($0.41)
8 J1,31,33,34,15,36,J7,J8 Wire Jumper (use aut | N/A
off resistor leads)
10K dual reverselog taper 313242010 ($2.35)
control [1]
100klog 31vVJ501($1.25)
50k log pot 31VJA05($1.25)
78150r 78L.15[4] 511-L 7815ACV ($0.67)
photocdl (LDR) 33854C679($1.31) (see
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notes)
1/4" jack 502111
power jack To match transformer
lamp bulb Radio Shack 12V/25ma
transformer 14-16VAC or 20-24vDC
wall xfmr.
SPDT sw. 108-MS550A
DPDT sw. Carling 316, Arrow, Eaton
Box
Knobs

Notes on the Parts List

[1] A proper 100K dual speed pot will be hard to find. The original was a 100K dual log taper, which is the same & an audio
taper. In the original, the foat pedal for speed control mechanically reversed the direction of rotation of the pot, making tone-
down be faster. If you're using this as a panel mounted speed pot, a 100K audio pot (as Pecified in the parts list) will work,
except that if this is mounted in a panel or on a box, turning the knob clockwise slows the oscill ator down, making it a
“slowness’ knob instead of a “speed” knob. | thought thiswas better than not having a‘ Vibe clone for myself. If you put the pot
into afoatpedal li ke the original, you can rig the turning mechanism to turn it the opposite direction and reverse the outside leads
This happens naturally if you use agutted Crybaby rocker pedal andfit a 100K stereo vdume control intoit. A linea taper pot
will crowd all of the speed variation to one end of the pot, but can be made to turn the right direction. Y ou can also use tapering
resistors (See “The Secret Life of Pots” at GEO, http://www.geofex.com) for how to do this).

[2] Thetransistor selections for the ‘Vibe clone ae not critical. | used all 2N3904 sin my first one, and a mixture of 2N5088and
2N5210in my second one. The 2N5210and 2N5088are goad all-round choices. The only transistor which redly needs to be
different is the lamp driver transistor which needs to hand e higher currents. The original used 2SC539for the first transistor,
Q1, and 25C828for al therest. If you find and want to use the original part types, be avare that the originals have adifferent
pinout (ECB) than the ones the board is laid out for (EBC), and bend the leads to fit the right holes - or it will not work!

| picked 2N3904for the lamp driver for its 100ma coll ector current rating. It wouldn't hurt to get a spare for this one for your
debugding efforts, asit is easy to kill this oneif you short the lamp whil e probing. Thisisthe only transistor under any power or
voltage stress | have now fixed several broken Univibes, andit is common for thistransistor to die. | have included on the circuit
board the option to use aTO-220 medium power transistor instead of the TO-92 package like the rest. If you do this, pick a
transistor with high gain (100 or more Hfe). The lead positioning for it is marked just above the Q13 position on the parts
diagram, and it shares the coll ector and emitter holes with the TO-92 foatprint.

[4] The 7815 isalinea voltage regulator that | used instead of the R-C network inthe original. It provides MUCH cleaner power
to the signal path, and is chegper than the alditional capacitor that would be needed. | also printed two places for this part to ga
The 78L15 can suppy 100ma, which is plenty for this appli cation, and comesin a TO-92 package. The TO-220 package is more
commonly avail able. The board is designed to accept either.

[5] Total cost for parts will runto $50-$10Q depending heavily on your choice of the box and switches, and how well stocked
your junk box is.
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Parts Placement and Wiring Disgarams
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