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2 Outline of Construction Course, Schedule & Staff

Outline of Construction Course

Theme Electronic Circuit Construction Course
Make a simplified “Theremin”, Theremin is Music Instrument
Date December 6,2007 9am ~ 5pm
Place Creation Plaza, The 10th floor
Integrated Building (IB) North, Nagoya Univ.
Applicant Non-Japanese affiliated with Nagoya Univ. (First 10 applicants)
Fee 1,000 Yen
Schedule

® 9:00~11:30 * Greeting Prof. Sato (head of Creation Plaza)
* Performance of Theremin.
+ Explanation of Theremin’s History and Demo. Visual
+ Electricity system safety course
* Explanation of Theremin’s Circuit and some Electronic Parts.
+ Basic Experiment (CR Circuit; charge, discharge)
* Practice of soldering.
® 11:30~12:30  *+ Lunch Time

® 12:30~16:00 + Theremin’s Circuit Construction.

® 16:00~17:00 - Clean Up * Questionnaire * Play the Theremin & Meeting
Staff
Prof., Kazuo Sato(Head)
Creation Plaza Assistant Prof.,, Kazue Kaneko
Clerical staff, Sanae Yamada,
Technical Section Technician, Toshiyuki Sasaki, Toshio Masuda, Tsutomu Fukumori
International Academic . .
Exchange Office Associate Prof., Reiko Furuya




3  Text & Poster

CreationPlaza, GraduateSchool of Eng,NagoyaUniv.
HOT<Y ( MONOZUKURI ) Open Course

- Electric Circuit Construction Course -
Thu. 06-Dec-2007 9:00 ~ 17:00

Making Simplified " Theremin"
- astrange musical instrument played without being touched -

Thethereminwas invented in 1313 by aRussian physidst and cellist ramed Lev Sergayevich Temen, this name
wias later changed to Leon Thereming.

It beas two r.f, (100K or sevaral 100kHz) oscilators, one having ficed, the other a variable, frequency, with
their output signals combined in a mixer/amplifier stage. At "tune-up’, the oscillators are preset to "ZERD
BEAT" at the same frequency, The frequency of the variable osdllator is controlled by an external tuning
capaditance-- the "ANTEMNMA" — which is a "whip” or metalic plate,

As the players hand is moved nearthis artenna, the variable osdllator shifts frequency and a beat note is set up
betueen the two osdllators. (4 few percert rf. frequency shitt m akes several octave audible tone range.)

The theremin was a by produa of studying proximity sensor, and Bolshevikleader Lenin liked it enough to take
lessons and ordered 00 to be m ade and sent around the word to show how awesom e Fussian electronic m usic
wias, Afterward, Lew gave Manufaciuring licence to RCA (USA) After WWVI Moog (famous syrthesizer maker,
founded by Robertiioog, D.Elecronics),  Today,this manselous instrm ent is once again in the musical s pofight

Our "Simplified Theremin® is a pitch-only instrum ent (lacking dynamics [ volume control) that demon-
strates the basic theremin concept. Although it doesn't have the qualities of more expensive and
complex theremins, it is easy tomake and sufficiently sensitive and stable for plaving a melody.
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N . volume .
variable frequency heterodyne mixer to make beat signal control  Power amplifier
oscillator with "ANTENNA" {audible frequency) 3 a-ld speaker
1 1
Mt-nm?' OpF 3

(Al Foil)
etz

al

< 1
low-pass filter 1o cutout
RF component

Bottom Plate 10

: (Al Tape)
L1 o Sl il e B
4 x IR0z (6v)

Square wave

Lers rewrite oscdllator partof this drcuit, to make
simbe and can see ke a differeniaton dirouit,

A B

Below, notafions “A-D mean lettersin By T &ig —,
and, "0 or 1" means logical value of inverar's output.
(Actualy, "0 volr' or “supply valtage”, Gvolts here,

Right four columns chart shows the voltage at A thru D
o this rewrted cireuit)

Balow Bustration shows how to generate beat bequencies
by emixing two sigrats in & noniinear device (such as 4 wansis-
o, o chod mixer).

Haterodyne principke is appled o wide area, such as, Rado
1TV, ariginal theremin thru physical | astoronamical studies
(optical measurement el.c.l

Just after power tumned on, these inverters' cutputis.
indefinite. Suppese A starts 1%, B equal A atjust afer A
nurnd "1%, but, as capacitor's charge increasing, lower
voitage B, Its rate is proporsonal 1o product value of RC.

“Wth" in the chart B & C means "threshold voltage” that
“inverter™ decides its input veltage as logical value "0 or |
1=, While B is higher than Vih, D stays "0, After ca-
paditor has been charged enough, B dropped than Vih,
D changes to=1°, Therefor A changes 1 o "0r,

TP A B Y YRR

At this momient, capadiior's charge makes voltage B as
-{(Vih) and charging current of capacitor Is reversed,
then voltage B starts to fsing up. And ¥ B reaches to Wih,
D switches o "0F therefore A tlums 1o "1, These sequence
continues and itworks an oscillaorcireuit,

Qur Simpi it using square

fhenzfor, only logical OR {addifon) andlow-pass fiter can pro-
duce ther beat kequancy signal. “SimplifedTheremin® consist
of “Simglified heterocyning”.
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Twao identical popular imegrated circults ane used for
this “Simpified Theremin™s basic Amctions. These ICs
are CMDS (Complimentary-Symmetry/Metal Oxide
Semiconductor devices, typically used in digital circuits
to perform a logic function called “inversion.” Each iC
contains sbe idenfical sections; thus called hex imverter,”

Left upper par of the schermatic : Two iverters, restst-
ers, a capaciion and “ANTENMA® as an extra capachon
form the theremin's variable oscillator that operates in a
frequency range around 300kHz. The antenna forms one-
half of a variable capacitor of this oscilator's frequency-
determining network, and the players hand forms the
ather hall, As the distance between the hand and the
antenna varkes, so does the capacitance and therefore
the oscilator's frequency.

Lefi ok : Local escilator that k
FERO-BEAT (PITCH- NULL) with two potentiometers
used 1o calibrate the local oscillator's frequency. Wih
potentiometens propery adjusted, coase and fine respec-

Construction Ti

Parts Installation order
(Basically, Low-profile parts first)
1. 1C socket
2. rimmer (multi-lums) potentiometer
3. fbeed resistors
4. capacitor {except poly-styrene)
5. inductor
6. poly-styrene capacitor (47pF x 2)
7. potentiometeres (long & shor, black shaft)

Electric Crouk Constrution Cowrse  Malke *Simplifed Thesemis®
tively, the local oscillator's frequency wil equal the vari- |
able oscillator's frequency with the hand furthest away
from the antenna, Then no audble one will be produced,

Center pan : Thiee resistors and an inverer comprise
a summing ampiifier which is the theremin's mbcer. The
miker “heterodynes the two oscillator signats, produc-
Ing sum and difference terms of their fundamental fre-
quencies and harmonics. Mext section is a low-pass fiter
which reduces the inaudible heterodyne sum products,
leaving the audible “beat frequency” product,

Last {most right) pan : The beat frequency signal is
applied i a power ampiifier IC via 10nF capacitor com-
prising low-cut fiter and potentiometer (volume-control),
then fed into small speaker.

For “antenna-hand capachor” 1o work properdy,
“Bottom Plate” is located inside bottom of the case. To
Keep sufficlent capaciive coupling between the player's
body and the other part of circu, player must grasp bat-
tem part of “Simpified Theremin® or place & on the desk
made of conductive material.

Because limined depth of plastic case, avold stick-
ing out to high or touch 1o the battery case.

Electorolytic capacitors

-Has polarity, reverse voltage causes damage.
+ Bent its leads as pans mount sheet.

1€ sockets & 1Cs

“Reverse direction causes parmanent damage.

Printed circuit board image

{soldering side)

(parts mounted image)
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11 Asseble PCE (Printed Cireuit Board)
I, Verity no insuffigency of pais,
I Form the leads of sach parts, Irsed and Soda,
rederring 1o board image and circuit diagram.
. Atach standofis 10 each comer of the PR with
‘washer anached pan hoad soews,
(dom lighten up iy

2} Fitlings inside plastic case
O speakes
tape parsted anound the center hole,

1. Prussh the: speaker (o paste a the conter hoke
werifing its position by looking from owtside front.

and fix it on “Botom Plate” using adhosive tape
CrAntenna @aliminum foib

tape persted upper 4 sides,

1. Form aminum foil into beecshape and pasteit
on adhesive apes

Crinstaling PCE 1o the plastic case

Thes case and o board 1o it in

JI—_ —

I Remove seleased paper on both sides adhesive

11, St gresen herad dhres buads soldered to speakern
about 1-inch of kess, then dispesse i 1othe Ban shape.

1. Ramove redeased paper an both sides adhesioe

I Staipr antannia kead and disperse it to the fan shape
then place it on a adhesive Lape nean the spaakear,

I It bhack: shall (BEAT ZEROFine poleniomsdis),
protuding from PCE edge; into left side hole of

Ul Draw out black and white leads, soldesd 1o the
speaker, form left edge of the PCR,

Bl FiePCR 10 the case loosely, with four
Nl head screws into standolls o PCB,
lighten up after next steph.

V. Antadh a knob ioVoume conrol potentiometer
through right side hole, with a piece: of resin tube,
hall covers the knob, ancther half covers the

polentiometer's shall,

W, Tignten-up all (eight) scresws, chacking two

poleniomaes's shalls umable,
2 Batlery bax (Allach to rea coves)
L Remow: redeased papes on the batiery box,
Ul Place the shde switch fit 1o the hole of reas cove

and push to adhore
1) Wiing
(O Speaker: Solder twoleads thladk & whites from
speaker e s OB & W marked
schematic diagram

0 Antenna: Solder Antennia lead to the ermmal,

CrRanery box: Twoleads dred & blade wohe leminal
e tos Hadk o =)

Cawtion: Reverse connedion will cause pamanat
damage lon 1Cs,

a trial model of "Simplificd Theremin®
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Adjustment

Set two potentiometers knobs middle position (these
have click stop at middle position).

Using a small flat-blade screwdriver, set BEAT-
ZERO imer-potentiometer (though left side hale) 1o
its fully ccw, about 15 counterclockwise rotations.

Turn on power switch and grasp bottom part.

Turn BEAT-ZERC trimmer-potentiometer clockwize.,

- MEMO -

After rotating few turns, a very high pitch sound will

become evident. And & will become successively lower
with continued rotation, and it stops abruptly. Then,
rotate reverse about 1/4 wm.

Place your another hand 1 feet or more, does the
sound stop 7 Repeatedly adjust the BEAT-ZERO po-
tentiometer (left side knob) to the point where the
sound stops when your hand is furthest away. (This
point may occur either new fully cw or cow. If sa, re-
adjust trimmer-pot.)

2007 HMF<Y(MONOZUKURI)

Creation Plaza,
Technical Section,
International Academic Exchange Office,
Graduate School of Eng., Nagoya Univ.

Electronic Circuit Construction Course
Simplified “Theremin”
(The first electronic musical instrument)

December 6, 2007 (thu.)
Integrated Building [IB] (The 10th floor)
Creation Plaza

Creation Plaza, Technical Section, International Academic
Exchange Office, Graduate School of Eng., Nagoya Univ.

Call for Participation
D I3<Y (MONOZUKURI)

Electronic Circuit Construction Course

Date: December 6, 2007 (Thu.) 9 am ~ 5 pm
Place: Creation Plaza , The 10th floor
Integrated Building (IB) North, Nagoya Univ.
Applicant: non—Japanese affiliated with Nagoya Univ.
(first 10 applicants)

Fee: 1,000 yen

Application

=Deadline: November 29, 2007

= Application Method:

Please send

to the following mail address

P(Thu.)

mono@cplaza.engg nagoya—u.ac,jp (Japanese or English)

=Demonstration Video & More Information Available™
URL: http://www cplaza.enggnagoya—u.ac.jp/

Q;.‘v
=Contact: Technical Section. Toshiyuki Sasaki (= ABEE) =
ext. 6367, e mail . sasaki@nuae.nagoya—u.acjp

oy —k Lzt

X5 RAX—

4 T R



4 Questionnaire

Electronic Circuit Construction Course  (Theremin)
1) Which is your affiliation (School, department) and grade? [Number of ticks]
(1) Graduate of Undergraduate School, (2) Department,:
> School of Eng., Dept. of Aero space Eng. [1] School of Science, Dept. of Physics [1]
(3) Grade
>B4[1] > Post-doctoral fellow [1]

2) Why did you join this program ? [Number of ticks]
(1) Because I had a great interest in content of the program. [2]
(2) Because my Professor recommended us this program. [0]
(3) Because my friends recommended us this program. [0]
(4) Because I got interested in by the Poster. [0]
(5) Because I got interested in by the Web site. [0]
(6) Others > Because Mr. Saitoh recommended me this program. [1]
3) How did you impressed about this program? [Number of ticks]
(1) Creation Plaza was user-friendly. [2]
(2) Creation Plaza was not easy to use. [0]
(8) Equipments were suitable and enough. [2]
(4) Equipments were not enough. [0]
(5) It was very good experience. [2]
(6) Iwould like to recommend this program to my friends. (2]
(7) Planned time table was not enough to complete the work. [0]
(8) The time required was too long and mu professional work was inhibited. [0]
(9) Other. [1]

> This program is very good for foreigner to experience Japanese work, work with Japanese people.

They are very kind.

4) Could you understand the content of this program? [Number of ticks]
(1) Yes, I understood well. [2] (2) Partly yes. [0] (3) No, I didn’t understand enough. [0]
5) How much can you accept the cost for such programs in future ?
> Within 1,500Yen [1] > Within 2,000Yen [1]
6) If another program will held in future, which do you recommend the season and the time period?

> For me it is a good timing. Concerning the undergraduate students beginning of the semester could be better.

> |’ll prefer this season but not start from morning, may be from afternoon is good.

7) In this program we did some basic experiments. How did you think or feel about such experiments ?
> |t was wonderful. | have enjoyed well. The experiment is well organized and perfectly described and explained.

> A good effort

8) Please write down your requests about themes or contents for future programs.

> 1) Robot, 2) Basic digital camera, why not ?

> |f you dont mind, maybe we could try to build a robot, the simple one,




9) Please write down anything about this Construction Course.

> The number of people participating this course, unfortunately, just 2. In my opinion the reason is as follows. In the

poster it was written that first 10 applicant will be accepted. So the people are thinking that the application already

finished and people despaired. | have several friends in lunch time when | said just 2 people they become upset because

they didn’t apply to course.

> | heard this course is opened to foreigner for the first time. It is a good effort to get close with foreigner to create an

international environment. And it is a good chance also for foreigner to work together with Japanese people.
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