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AIR ULTRASONIC CERAMIC TRANSDUCERS

Open, Enclosed, Pulse Transit, Wide Bandwith and Built-in Crystal Oscillator Types

Ultrasonic Ceramic Transducers transfer
acoustical energy to mechanical energy or vice
versa

The Standard Open Type Transducer is con-
structed in a manner which incorporates the
fundamental structure of a piezoelectric
ceramic element of the monomorph type with a
conical metal resonator. This special combina-
tion provides high sensitivity (over
65dB/V/u Bar), wider bandwidth, excellent
temperature and humidity durability, stable
electrical and mechanical characteristics, and
small size.

The Standard Enciosed Type Transducer can
be used for outdoor installation, or, because of
its special dust-proof construction, canbe used
in a dusty atmosphere. The unit has a vibrating
diaphragm, consisting of one piezoelectric
ceramic element inside an metal case. The back
of the transducer is completely sealed with
resin. It cannot be used under water, although
it is complete enclosed.

The Pulse Transit Type Transducer has been
developed for pulse-echo type applications. A
built-in damper increases iriternal mechanical
resistance of piezoelectric bender to have a
greater temporal absorption coefffcient and, on
the other hand, to have a smaller relaxation time
(decay time).

The Wide Bandwidth Type Transducer utilizes
the resonance of a piezoelectric bender and the
resonant effect of a speciai design cone. This
provides a wide zone of operation and is .
suitable not only as a multi-function remote :;on-
trol device, but also as an intrusion alarm sys-
tem or for any other application which reauires
a wide Operating frequency ran¢s capzhie of
transmitting and receiving many signal trequen-
cies.

The Built-in Oscillator Type Transmitter car
be directly drived by the DC voltage starting
from DC 2 Volts to DC 7 Volts A custorn driving
chip and a 30ppm tuning fork type quartz crys-
tal are built-in with open and enclosed type
transmitiers to ensure a precise frequency and
uniform Sound pressure output. Continual
Sound output or pulsing sound Output is avail-
able upon request.

Applications:

« Remote control devices ¢ Intrusion alarms
o Liquid & bulk Sensors & Motion detectors
& Proximity Sensors e Auto doors

¢ Level controls ¢ Counting devices
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Open (S) Type Transducers:

Electrical & Mechanical Specifica-
tions and Model

SCREEN

—i—F

Numbers:

1

Remarks:

2 3

Model Number Code Standard i'ype (Open)
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ALUMINUM _
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P: Pulse Transit,
4. Gase Dimensions: in mm.
5; Remarks: P: Piastic Housing, B: Black Hous-
[~ ing

1. Center Frequency in 10 2 Hz
2. Types: S: Open Type;
C: Oscillator Built-in (DC) Type «
3. Applications: T: Transmitter, R: Receiver
W: wide Bandwidth

E: Enclosed Type

Dimensions - Open Type

Dimensions are in mm, () are in inch

Model Number T AT ¥ > s : ”k:ﬁ,
250ST(R)160 16.2(.64) 13.0(51) 12.0(47) 10.0(.39) 10.0(.39) 1.0(.039)
250ST(R)180 18.2(.72) 15.0(.59) 14.2(.56) 10.0(.39) 11.8(.46) 1.2(.047)
250ST(R)240 24.0(.94) 18.8(.74) 13.5(.53) 10.0(.39) 11.8(:46) 1.2(.047)
3285T(R)160 16.2(.64) 13.0(51) 9.6(.38) 10.0(.39) 10.0(.39) 1.0(.039)
328ST(R)180 18.2(.72) 15.0(51) 14.2(.56) 10.0(.39) 11.8(.36) 12(.047)
328ST(R)240 24.0(.94) 18.8(.74) 13.5(.53) 10.0(.39) 11.8(46) | 1.2(.047)

400ST(R)10P 9.7(.38) 7.7(.30) 6.7(.26) 9.4(.37) 5.0(.20) 0.5(.020)
400ST(R)120 12.7(.50) 10.0(.39) 10.0(.39) 10.0(.39) 8.4(.33) 1.0(.039)
400ST(R)160 16.2(.64) 13.0(.51) 12.0(47) 10.0(.39) 10.0(.39) 1.0(.039)
400ST(R)16P 16.2(.64) 13.0(51) 12.0(47) 10.0(39) 10.0(.39) 1.0(.039)
400ST(R)180 182(.72) 15.0(.59) 14.2(.56) 10.0(.39) 11.8(.46) 1.2(.047)

400ST(R)240 24.0(.94) 13.8(54) 14.2(.36) 10.0(.39) 11.8(:46) 1.2(047)

Tolerance : = 0.5 (.02-.’0')

Electrical Specifications - Open Type

< Model Center Sensitivity or ~Band Width | Capacitance Max. Input

Frequency Sound Pressure (min.) at 1KHz Voltage ..
Number (KHz) Level (min.) (KHz) (pF) {V_rms) -
T160 112dB at 25.0KHz 2.5KHz/106dB
2 R160 —67dB at 25.0KHz 2.5KHz/-73dB
g LEC: 71548 at 25.0KHz 2 5KHz/109dB
S R180 R —63dB at 25.0KHz 3.0KHz/-70dB
| T240 117dB at 25.0KHz 2.5KHZ/110dB | oo 4 oo 20
R240 —60dB at 25.0KHz 3.0KHz/-69dB
T160 115dB at 32.768KHz 3.0KHz/109dB
3 R160 67dB at 32.768KHz 3.0KHz/-73dB
?8 Tia0 -] 117dB at 32.768KHz | 3.0KHz/110dB
S R180 328 1.0 —513gBa132.768KHz | 2.5KHz/-700B
! T240 117dB at 32.768KHz 3.0KHz/110dB
R240 -64dB at 32.768KHz | 2.5KHz/-70ciB
T100 110dB at 40.0KHz 4.0KHz/104dB | 2000 +20% 10
R100 -70dB at 40.0KHz 3.5KHz/-76dB
T120 112dB at 40.0KHz [ 4.0KHz/106d8
g R120 -67dB at 40.0KHz 2.0KHz/-73dB
o [Teop 40.0+1.0 119dB at 40.0KHz 4.0KHz/113d8B
s [RieoP ' 6548 at 40KHz SEKHZ/TIGB | o oo 20
I T180 119dB at 40.0KHz 4.0KHz/113dB -
R180 —65dB at 40.0KHz 3.5KHz/-71dB
T240 119dB at 40.0KHz 4.0KHz/113dB
R240 —-65dB at 40.0KHz 3.5KHz/-71dB

Sound Pressure Level: 0dB = 0.0002p.bar, Sensitivity: 0dB re 1V/pbar
Operating Temperature: -20°C - + 60°C




Open (S) Type Transducers
Performance Characteristics
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Open (S) Type Transducers

Characteristics Change Due to Load Resistance
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Characteristic Change Due to Input Voltage
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Ultraschallempfanger mitmMm A4 0 L...

Diescr Empfinger biidet zusamimen mit dem
Ultraschallsender eine viclscitig verwendbare
drahtlose Fcrnbcdicnung.

Das vom Wandler empfangene Signal wird
2uerst von den i n Kaskade-Schaltungbetrie-
bencn Transistoren T1 und TZ etwa 2000
fach verstirkt. T3 arbeitet z1s Detektor, T4
verstirkt das gleichgerichtete Signal. Dieses
Signal triggert Flipilop T5/T6,50d a5 T7
Uber das Relais die angeschlossenc Last cin-
bzw. ausschaltet.

Um eine hauptstichtich’ durch den Doppler-
effekt verursachte Mehrlachiriggerung suszu-
schlicffen, bewirkt Kondensator C S eine
Mitkopplung zwischen T3 und T4. Diese
beiden Transistoren verhalien s i ¢ h dsher
Fhnlich wie ein monostabiler Multivibrator.
Eine optimale Betriebssicherheit Jifit s i ¢ h
crreichen, wenn d i e Empfindlcichkeit wie
folgt eingestellt wird: Liegt der Schleifer von
Pl an Masse, so zichtdas Relais willkurlich
an und f3llt auch willkiirlich wieder ab.. P)
wird langsam so lange verselt, bis das Relais
seineneinmal eingenommenen Zustand bei-
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behilt. Damit ist die hochste Empfindlich-
kcit des Empfangerserrcicht. Nach Einschal-
ten dcs Senders mul3 sich das Relais vom
Sender aus bedienenlassen. Das im Sender
befindliche Poti Pl wird SO eingesteilt, da5s
eine méglichst groBe Entfernung tberbrickt
werden kann.

Steht Poti P1 des Senders in Mittelstellung,
so muf die tberbriickbare Entfernung min-
destens 10 cm betragen. Nach richtiger Ein-
steliung von Pl vergrdBert sich der Abstand
auf uneefihr S m. Bei noch groferer Reich-
weite nimmt man die Empfindlichkeit des
Empféangers ctwaszuriick. Die Schaltung
reagiert ndmlich bei zu hoch eingestellter
Empfindlichkeit auch auf Geriusche wic
Hindeklatschen, Papierknistern u n d 3hn-
liches. Solche “"Fehliriggerungen™ Lann man
sich zum Beispiel fiir "Zzauberkunststicke”
zu Nutze machen.

Als Wandler cignet sich jeder gebriuchliche
Typ, jedoch sollte fir Sender und Emplinger
die gleiche Ausfiihrung verwendet wecrdcen.
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1 CIRCUIT EXAMPLE

The followings are application examples for MA4OASR/S.
Other types of sensors can be used by changing the constants.

1. Example of transmitting circuit

Vi 2V
ki=15maA

< x
.8. 8 60p Ultrasonic sensor
- {transmitter)
1PD40438C
Freq.=40KHz (Ve : 1p)(GND - 8
—] ~{—— GND

N

2. Example of pulse-transmitting circuit

Vee=12V
ld=15mA

0.01u
—

0.01x T r_\:l/ Ultrasonic sencor
7_}7_ {transmitter)

TC4011

Vo 14m 7 6 — T Yo
(GND : 7p)

560 #PD4049EC
P (Ve: 1p) S
] — (GND :8p) z | GND
o o~
Freq.=40KHz O out
Tms 40KHz
Timing pulse
28ms
3. Example of receiving circuit
Vee=12V
Id=1.4mA
+
10u
0.47u
1000p
3 Qutput
Ultrasonic sensor Nw D s—
(receiver)
GAIN : 5048
10u
AAN




4. Principle diagram for distance measuring (pulse-reflecting method)

Ultrasonic sensor
{transmitter)
[
Counter circuit > Pulse-tra l ( )
circuit __:—
Ultrasonic sensor
[ {receiver)
A
Receiving circuit | s— | /
| T
Obiect
Reflection time © T
Distance : L
Counter circuit I ‘ I ' l | |
—
. Standard
oscillation circuit
L=C-T/2 C: Sound speed
5. Appiication exampie for distance msasuring
Vee=12V
Ultrasonic sensor 2
(transmitter) g § l——‘
— Dc—r Pulse-transmission L ] 8
- circurt [
_ TC4069
S on
Timing pulse
TLR312
5 !
=]
8 . 10 g
a s =
\Jltrasonic sensor NJM2903 I
[P
{receiver) 1NEO . 15 14 13 12 11 10 @ 16
[ m— NI . TC5022
e | s Recewing circuit 1P < 2
g 8 4 5 6 7 3
I-L : A
TC40M
TC4069 6 l
1000p = é ‘7_‘ TR16 12 13 14 15
—— _ T
0.0154 ] o Cl 5051
X — 5 8 4 3 2
8 B 10 N
A i Timing pulse - 220p _L é é &
Dicst ians 0.01p 741: q < .
8 \ /‘\( Reflecting wave Receiver output Freq=172KHz T
-
¢ L Comparison voltage
t Measurable range - 10~300cm
) l Comparison circuit output Tolerance s lem
25C945




