
CEV 33OI EVALUATION BOARD

can6.:l nA<^rihl_i^n

the Curtis Electromusic CEV3301 Evaluation Board allows

the user to evaluate the CEM 3310 V,C, Envelope Genelator,

cEl4 3320 vcE, CEM 3330 DuaI vcAi and cEM 3340 vco integrated

circuits either individualfy o! as part of a conplete system.

Measuring 4 by B inchesr the board contains one of each of the

above chips plus the associated external components required

in a typical application, For each chip, numerous signal and

control inputs and outputs are brought to the bottom edge of

the board to a11ow j.ndependent evaluation of each device. At

the upper edge of the board is a DIP switch to provide limited

interconnection between the devices into a simple synthesi.zer

v^i.6 alc^ a1- ihc Doner edge are miniature trim pots whi.ch

slreep each parameter over their enti.re range and a mj.niature

push button to trigger the envelope generator. Thus. equipped

with only a regulated 115 10.1 voLt supply and a sound system,

the user can thoroughly evaluate the four chips.

other Uses and cptions

Although the cEv 3301 is primarily intended for evaluation

of the cEs line of ICs, it was also designed so that a complete

synthesizel system could be easily assenbled using several of

these boards. The basic boalal comes with all inputs and outputs

brought out on a right angle male header at the boald bottom

edge. Thus, numelous boards may be soldered perpendicularly

into a motherboard to al1ow interconnection betlteen boards and

between boards and the rest of the system. The connector
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holes have been spaced to allow u+r'of the Molex female header

(part No. ) as we1I. option A (order part No. cEV 3301A)

comes wilh this fenale header rather than the standard right

angle nale headert this allolts easy insertion and removal of

the board onto a mother boald equipped wllh nale headers. or

option B nay be ordered i.f neither of these connectors is

de sired,

Tn addition, general purpose protoboarding space has been

provided just above the connectors which can accomodate up to

four 16-pin DIPS. Thus additional circuitry can be added to

each board. A typical use for this space might be B sanple

and holds to allow the coinputer control of 8 of the 9 Parameters

on the board; figure 2 shows the schematic for such an appli-

cat ion.

Finally, one can orde! option c fot a board without the

DIP swtich, niniature pots, and push button at the top of the

board. the holes fcr these lomponents may then bb used for

additional control inputs or for wiring to standard front panel

potentiometers and switches. (Note: Several options nay be

ordered simultaneously, E.g. a CEV 3301 BC board cones without

connectors, top edge control pots, DTP swj.tch, and pushbutton

swi tch. )

R:ci- OnAr^+ i ^h

Figure 1 shows the btock diagram of the entire board.

with the first three swticbes of the DI? swltch, the waveform

outputs of the 3340 VCO may be fed through the 3320 VCF connected

ifhF ortDr+ oF rhF, filier is thendb d r [Jurg Lew Pd>5 Lrflc!i

routed through one of the amplifiersaf the 3330 Dual VCA before
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appearing at the finaf output. 'The other VCA of the 3330 is

used to control the amount of modulation; the 33I0 Envelope

Genelator output is a nrodulatj.on source normalled i'nto this

VcA, The remaining five switches of the DlP switch nay be

useal to c6nnect the nodulation VCA output to the modulation

inputs for oscillator frequency, pulse widCh. filter cutoff

frequency, final vcA linear gain, and final vCA exponential

gain.

rn generar, at1 slgnal and control input j'mpedances are

33-1COK, and alt sj.gnal and control outputs are less than

IK. A11 control inputs accept o to +I0 volts and all signal

inputs accept O to 10VPP. with the exception of the pulse

width modulation and sustain 1eve1 inputs, all inputs' in-

cluding those faom the top edge potentiornetersr are sunmed

into virtual ground.or neal v,l1rtual ground suruning nodes.

lihen driven by low impedance sources, the two above exceptj.ons

look into a 68K resistance and O to +2.5 volts dePendlng on

the posilion of the corresponding pot, and the control pot

itself will have only half of its normal range. More inform-

ation on the various inputsr outputs. and control pots are

gi.ven in fable r and fable II.

A1I inputs can bandle voltages up Eo either supply and

all outputs can be shorted to ground ox eilher supply without

danage. The only point of caution (other than connecting up

the supply properfy) is that the FO MOD, Pw I4OD, FC MOD. LrN

GAIN MOD, and EXP. GAIN MOD i.nputs are hardriired dllect.ly to

the DIP sr4itches from the nodulation vCA output. Thus, when

using these inputs for external sources, the corresponding
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DIP switch should be in the open position.

Initial Check-Out

Before evaluating any of the devices. it i_s advisable to
give the entire board an initj.al check-out and calibration.
For this ptocedure, connect a r f5V t.lv {egulated supply to
the appropriate connector pins and a sound sysLem to VCA OUT.

Make sure aII DIP sr,ritches are in the open position, and turn
all trim pots, including the calibration trinmers, to Ene

middle of thei|rotation. With the pohrer on and your amplifier
volume turned down, close the ?ULSE DT? s!.7itch. A square

rdave tone should be heard. No\r rotate lhe VCO FREe control
pot to change the flequency from subaudio to beyond hearing,
and t}le PW control pot to change t.he harmonic cont.ent' of the pulse

wave. At Chis point, close the SAW and TRf swtiches. and ex:
pe!i.rnent witlt different combinations. (With the SAW and PULSE

s\4/:itches closed sinultaneousfyr the result is still a sairrtooth

waveform into.the fifter, whose phase is nor{ controlled with the
PW Control. )

With ooe or mo(e waveforms selected, rotate the VCF FREO

control pot to open and close the filte!, Now turn the e con-

lrol pot clockr,rise to aeduce the amount of tesonance anal then

back counterclockvrise until the filteibreaks into oscillation.
Set the VCO and VCF control pots for a non-obtlusive tone,

and close the LIN l4OD DIP swj.tch; the tone should be completely
cut oft. No$7 depress the momentary pushbutton switch and listen
for the envelopeal tone. Rotate the ATTACK control for ni.nimun

attack and the DECAY and RELEASE controf pots for a 2-3 secohd

decay anal release. while successivefy depressing the pushbuttonr
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rotate the MODULATION control for less and greater output volutne.

Now lurn the pot for maximum volume. open the LIN. MoD switch

while closing tbe EXP, MoD sr,/itch. rnitiate the envelope again,

and notice the difference between a linear and an exponential

vCA control scale. (Note: The standard board comes \4ith a

jumper between lhe envelope gate and t!igger inputs. This

jumper nay be renoved to evaluate the cE!.'l 3310 with separate

gate and trigger signals. )

w-ith the tTN. and EXP. GAIN MOD switches opendd, close

each of the other three MoD switches one at a tine. and activate

the envelope- generator to sweep each of the various parametets

'with the envelope, Rotate the MoD control pol to adjust the

amount of sweep.

Thic .6mbleies ihF initial check-out and familialization

with the boald.

Ca Lrbratlon

For cali.bration, tbere are four trim pots on the bottom

half of the board to be adjusted if desired: The two next to

the cEu 3340 adjust the contxol scale for l octave/volt. while

lhe other two next to the cEM 3330 adjust the control feed-

through for each VCA or distortion on the final VCA.

The procedure for adjusti.ng the vco scale is as follows:

set the oscillator frequency to around 1OOH2. white switching

cne of the F^ CNTL inputs between O and 1.000 voLts wj.th either

a power supply or keyboard' adjust the I0 turn tri.nmer ior

exactllz a one octave change idfrequency. since adjusting thi.s

trimme! q'i1l also shift the initlal frequency of the oscillator.

the VCo EREOUENCY control pot will also.have to be adjusted al
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rha c:h6 i"ima l-^ kaa^ fha ihi+i:l fradrran.\r thp e:na ar'----^

the method used for detectj"ng one octave does not require a

constant initj.al frequency). Once tbe scale has been adjusted

for tbe 100H2 to 200liz range, the oscillator frequency is

sel at about 5KHz. The above procedure is repeated while

adjusting the High Frequency Track trimmer for exactly one

octave. (Note that the control input used for this scale

calibration is the only one precisefy calibrated; the other

control inputs will be slightly oEt. )

The Final VcA feedthrough may be trimmed as follows:

open all waveform inputs to the filter and close the LlN MoD

switch. tllth the envelope sel: for minimurn attack and the

MODULATION control at maximum, adjust the Final vCA Distortion

tri.mmer fcr minimuni pop lrhile triggering the envelope generator.

Since this trinmer is actually tbe disto!!ion adjust, it may,

of course, also be used to adjust the distortion. To do this,

a .018 fiiD sine $/ave is applied to the VCA Tnpul and the VCA

output measLlred with a distortion analyzer. The trimmer is

then adjsuted for minimurn distorti.on.

To adjust the Modulation VcA for mininun feedthrough.

close the VCo F^ MoD switch and adjust the Modulation vCA

Feedthrough trinmer for nlininur,l frequency shift irhile rotating

the MoD control pot from minimun to maximun. Bette! rejection

may be realized by removing R67 to change lhe operation of

bolh VCAS from class AB to class B. (Note that this trinmer

is an input trim as opposed to the distortion trim used on

the other vCA. Both types of trim have been proviCed to a11ow

ihF ,rcar io ^yDlore f l_e -ff-.-q ^f h^-l^ t"nA- plaFca consult

the CEM 3330 Data Sheet for more information.)
This now completes the board calibration.
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