Tmax Control Voltage Booster
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While the 0 - 4 Volt CV Outputs of a stock

Theremax are appropriate and adequate for -

most applications, this CV Booster amplifies
them to cover a fult G - 10V range.

The Booster also’ provides an alfernative to
the Velocity sensitive Gate signal of a.stock
Tmax. The new Volume Gate is based on
the volume hand's. position, not:its change
in position, an easier skit to master.

A Tmax will give best results as a CV
controlier when tuned for Coniroller Mode as
outlined in the manual. The Volume Trim
control on the front panel has it's biggest
effect on nuling the Volume CV Output.
Trim changes that make fittle differerice in
the audio output level wil make sagmﬁcant
changes in the Volume cv.

With the Booster installed you may want to
shorten the time constant of the velocity
circuit to make it less sensitive to slow
changes in hand position. Changing C28
fram 10uF to 1uf is repommended and a
capacitor is included with this kit. You may
want to make it even smaller.
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Model 9801k
Assembly and Using
Instructions
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14, {7 Op amp stages a-c are
configured as voltags
followers with gain while
stage d is a Schmitt trigger

47k

82k that has a high outpit when

the Yolume excéede a 2 Volt
threshold. :

When using Tmax as a traditional theremin
you will find that Volume and Velocity control
seftings need to be much jower than before
the Booster was installed. High controt

- settings may prevent the operation of Tmax

internal circuitry but wil do no damage.

.CV Booster Parts List

Gty Description Designation

1 LM324 Quad Op Amp (9]
Capacitors

1 Z3uF 18V Elecérolyhc R

1 1 uF 18V Electrolytic (see text)
1/4¥. 5% resistors : ’

5 1k brown-blackorange ~ RZ2,R4,R8,

R1OR13

1 18k * brown-grey-crange R

2 33k orange-orange-orange R3RS

1. 47 yellow-violet-brown R1 )

3 470K yellow-violet-yelow RGR7R12

1 47k yellow-violet-orange R11

i B . grey-red-orange R14

Misc.
1 36" #22 Stranded Wire
1 8801 Circuit Board

(c) 1988 PAIA Electronics, Inc.



THE CIRCUIT BOARD

The Tmax CV Bocster is bm%t ona smgle—srded crrcurt
board:  Before beginning assembly, clean oxidation

from the copper side of the bo&rd ysing scouring cleanser -
and water.” The copper should be bright andshiny before
beginning dssembly.

SOLDERING

Select & soldering iron with a small tip-and a
power rating:not more than 35 walts. Soldering
guns- are completely’ unacceptable for assembiing
solid state equipment because the large magnetic
field they generate can damage components,

Comporents are mounted

Use' only fosin core seider (acid core soider i for - on the board in the locations
plumnbing, not electronics work). A proper solder ‘ showr. ?ﬁaﬁt;m traces show
joint has-just enough solder to cover the soldering gonnections batwaen parte.

pad and about 1/46 inch of lead passing through .
Thers are two improper connections fo-beware of:
Using too Jittle solder will sometimes result in a
connection which appears to be soldered-when.
actualy there is a.layer of flux insulating the
component lead front the soider bead. This
-gituation can be_cured by reheating the joint- and
.‘applying more.-solder.  If too much solder is used
on a joint there i§ the d'ar-iger that a conducting.
bridge of excess solder wil flow betwesn adjacent
" gireuit board condiictors-forming & short cirguit.
Agcidental bridges can be cleaned -off by holding
the bisard upside down and flowing the excess soider

{o) 1698 PAA

' Thia Tol parttem art will be.

~ ugeful i you tesd ta cheak
off onte a clean, hot soldenng iron ) o for e bridges: - -

Mount the cireuit. board components. by passfng thezr leads thmugh the. holes p{owded far
them on the silk-screen legended sidé of the board and solder on the eopper side, Citp off. -
" any.excess component lead flush with the soider joint. Use care when meun'ang all cumpo—
nents Never force a cemponent into._place.. : .

Check off each component as it.is mosnted. Resistors and disk capacitors are ot po anzed

and may be mounted with either lead i either of the holes in the circuit board: The electro- -
Iytic capac;tors and !C -afe polanzed and must be odenied as shown in the: lustrations. -

2. TmaxCV Booster S '_ - : 96,0505



These parts dre nonpolarized, either lead can go in either circuit board hole.

Degign, Velue Coler code A-‘B-C ‘disgregard gotd
orsﬂver band

{ YR2" 10k brown-black-orange ABC

also; ( YR4( )RB( YR10( JR13

{ JRO = 1BK - .brown-grey-orange

( JR3 "33k . orange-orange-orange

alse: ( RS

(IR 470 yellow-violet-brown

()R8 - 470k yellow-violat-yeliow

also: (JR7{ }R12 . 3
(YRM1 [ 47k yellow-violet-orarige .
{ JR14 82k grey-red-otange .

) Siripe s usually =" /L/

These paris are polarized - observe w0 tonger laed s
ofientation in the drawings o

(jct . 33uF 16V Electrolytic Capécitor'
{ )IC1 LM324 Quad Op Amp

{} Use a resistor lead oilppmg to-form thé circtit board
jumper at the bottom of IC1 Solder in place.

This. completes the mstallat{on of the circuit board
maunted: components If your are'instefing the Booster
in & PAIA Lectern tase proceed by disconnecting existing
front panel wiing from: the following:points and
reconriecting them to the cv Baosterhoafd as follows:

Disconnect from Reconnectto ;
() RB2:2 o .o
{1 RB3:2 T e
() -R842 S g

Soldeér new wires between the cifcuit board and front ©
panel contrals. Prépare sach wire by cutting it to- the length
spécified and. stripping 14" ¢f insulation from each end
Twist and- tln the exposed wire strands: - .

pc-point : . Iength . connect to

{( i+ - Coo @i o122 L

cyae S8 o Ground Solder lug

{ )" 4. - R83-2

¢y 6in. ST

(SR -5in. R&2-2-

[0 i - 3in. R84-2 .
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The CV Booster board splices Into the connections between Panel Controle and CY Output
Jacke. The Tmax circuit board is shown for orientation in mounting the Booster board and
lecating the around solder lug. No commections are made to the Tmax circuit board.

There are several options on how to deat

with the new Gate Cutput, adding a new
jack to the panel, for instance.

The approach | took was fo re-wire the
present Gate Qutput jack (J2). 1 really
didn’t need the "S" trigger of the Velocity
Gate so | disconnected it at J2-R.

Connecting point 7" of the 8801 board io
J2-R would produce a short circuit at the
output of the Booster's IC1.d stage if a
mono plug were inserted, so instead | re-
reuted the Velo Gate output from J2-T to
J2-R ther: connected the new Gate 1o the
then-unused J2-T. This works great. A
meno plug inserted fully into the jack
accesses the Volume Gate {which | think
is most yseful), And the Velo Gate is still
available either by using a TRS plug or
inserting a mona plug only far enough to
engage the Ring blade of the jack.

4  Tmax CV Booster

Mount the 8801 circuit board by removing
the machine nut securing the corner of the
Theremax circuit board and sliding the hole -
in the Booster board over the machine
screw. Rotate the new dircuit board as
shown in the dlustration and replace and -
tighten the nutto secure both boards.
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