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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/µ 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, can be 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 can not 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 c o n e .  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 reaui:a:;
a wide Operating frequency razj?  capzbie of
transmitting and receiving  man y signal trequen-
cies.
The  Built-in Oscillator Type Transmitter can
be directly drived by the DC voltage starting
from  DC 2 Volts to DC 7 Volts A sustorn  driving
chip and a 30ppm  tuning fork type quaylr crys-
tal are built-in with open  and enclosed  type
tranGitters to ensure a precise  fiequency  and
uniform  Sound pressure output. Continual
Sound  output or pulsing  sound  Output  is avail-
able upon  request.

Applications:

6 Remote  control  devices G Intrusion alarms
o Liquid & bulk Sensors 6 Motion detectors
5 Proximity  Sensors l Auto doors
c Level  controls o Counting  devices
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Open (S) Type Transducers:
Electrical & Mechanical Specifica-
tions and Model Numbers: M;del ournter  Code  Standard  Ty e (Open)

SLL 14
1 2 3 4 5

Dimensions - Open Typ

Remarks:
I

1. Center Frequency in 10 2 Hz
2. Types: S: Open Type; E: Enclosed Type

C: Oscillator Built-in (DC) Type
3. Applications:  TZ Transmitter, R: f%xeiv&

P: Pulse Transit, W:  Wide Bandwidth
4. Gase Dimensions: in mm.
5; Remarks: P: Piastic Housing, B: Black Hous-
ing

Dimensions are in mm, ( ) are in inche
Mo&.1 &“,bcr ::$-j$ A:;&Fi’ .;,+gp ..1...&...j:&st$ B~~,~~~~~4~;,  ,.$$?fy c;;?$::;, ,y. ; jgg: fQ&y;- -cy$$@yj$g ~~ff~~~.~~~~  \-;- 8,:*.  . ...,..5 .x.+. --.%b 1#.+..,  .+ $Kc *. ,? 7

ZSOST.(R)160 16.2(.64) 13.0(.51) 12.0(.47) 1 lO.of.39) 10.0(.39) 1.0(.039)
25OsT(R)180 18.2(.72) 15.0159) 14.2(.56)  1 10.0(.39) 11.8c.46) 1.2(.047)
25OSI’(R)240 24.0(.94) 18.8(.74) 13.5(.53)  1 10.0(.39) 11.8(.46) 1.2(.047-)
3728sT(R)l60 16.2(.64) 13.0(51) 9.6c.38)  * 10.0(.39) lO.OC.39)  I 1.0(.039)
328Sl-(R)180 18.2(.72) 15.0(51) 14.2(.56) 10.0(.39) 11.8(.46) 1 1.2(.047)
32ET(R)240 24.0(.94) 18.8(.74) 13.5C.53) 10.0(.39) 11.8(.46)  1 1.2(.047)  

4OOST(R)lOP 9.7(.38) 7.7(.30) 6.7(.26) 9.4(.37) 5.0(.20) 05(.020)
4OOST(R)120 12.7(.50) 10.0(.39) 10.0(.39) 10.0(.39)  ’ 8.4(.33) l.OC.039)

I 4OOSI’(R)160 16.2(.64) 13.0(51) 12.0(.47) lO.OC.39) 10.0(.39) 1.0(.039)
4OO!T(R)16P 16.2(.M) 13.0(51) 12.0(.47) 10.0(.39) lO.OC.39) 1.0(.039)
400sT(R)180 18.2(.72) 15.0(.59) 14.2(.56) 10.0(.39) 11.8(.46) 1.2(.047)

4OO!ST(R)240 24.0(.94) 13.8(.54) 14.2(.56) 10.0(.39) 11..8(.46) 1..2(.047)~

Tolerance : 2 0.5 (.020’)

Electrical Specifications - Open Type

-67dB at 32.768KHz 3.OKHz/-73dB
117dB  at 32.768KHz 3.0KHzDlOdB

/ ; /Ti 32.821.0 -04dB at 32.768KHz
117dB at 32.758KHz

2.5KHi-7Od B
3.OKHz/llOdB

l ’ 
I- rR240 1 44dB at 32.758KHz 1 2.5KHz/-70~1B 1

M& Input
Voltage .:.
N rms) ‘.

20

Tl00
Ft100

11OdB at 4O.OKHz I4.0KHz004dB 2oooiM% 10
-70dB at 4O.OKHz 1 3.5KHz/-78dB

1 - 112dB at 4Q.OKHz 1 4.0KHUO6dB  1

t 47dB at 4O.OKHz 1 2.OKHzb73dB 1 I I

I \ 4

R180 -$5dB  at 4O.OKHz 3.5KHz/-71dB
T240 119dB at 4O.OKHz 4.OKHU 13dB

Fl240 -85dB at 4O.OKHz 3SKHz/-71dB

Sound Pressure Level: OdB = 0.0002~bar,  Sensitivity:  OdB re lV/pbar
Operating  Temperalure:  -20°C - + WC
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Open (S) Type Transducers
Performance Characteristics

25OST(R)160
.-.---w-J-
__ _- _- __ R 328ST(R)160

---w---T
_ ;- _- __ R

2SOST(R)180 R 328ST(R)180 R
2SOST(R)240

----------T
-----L----R 328ST(R)240 ,II: TI:::: ;

4OOST(R)lOO :.‘.:.:::.:;,:::.:.::.:  ;
4OOST(R)12U - - -- &
4OOST(R)16O(P~‘,IZ-m,  ;
4OOST(R)Wl A
400ST(R)24~I -----------__ ________ 1 R

Frequency Characteristics
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Transmitter: Sound Pressure Level

Impedance and Phase Angle
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Open (S)l- Type Transducers

Characteristics Change Due to Load  Resistance Characteristic Change Due to Input Voltage

.
:
m

3001; ---- -- --
3oKy

3-M-  41(-.-.-
,I(--  . . . . . . .

- 90  I I I
35 40 45

FREQUENCY <KHz>

1
0.1 1 IO

INPUT VOLTAGE CV>

Frequency  Shift Due to Input Voltage

AF

RATION: Fn/FZXlOO
Fn: F2 = AF
Fn: PEAK FREQUENCY ON NV INPUT
F2:PEAK  F R E Q U E N C Y  O N  2 V  I N P U T

0.1 1.0 10 50

INPUT VOLTAGE CV)
Humidity Characteristics And Shock Test

Temperature Characteristics

BEFORE TEST

- - - - - - -
AFTER HUtdlDiTY  TEST

FREQUENCY CKHz>

Durability Temperature  Cycle and Vibration Test

+4- FOR CENTER FREQUENCY A FIFO  X 100
BEFORE TEST
- w - w -

A F T E R  TEMP  CYCLE TEST
-5

t
A : DIFFERENT VALUE
0 : ORINAL VALUE

5‘
5 +s-
2 FOR CENTER FREQUENCY AS/SOXlOO
> O - - - - - - w -

-5-
10 100 1000 10000

TIME  CHOURSI

6osc-*-
23%
--sm
- 20%

1 I I I l
37 40 43 4s

FREQUENCY [KHz)

l I I
37 4 0 43 45

FREQUENCY (KHz)
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Ultraschallempfänger m i t  M A  4 0  L...

Diescr Enrpfangcr  biidet. tugmmcn  mit dem
Uitr~schallscndcr eine viclscitig vcrwcndbare
drahtlose Fcrnbcdicnung.
Das  vom Wandler empfdngcnc Signal wird
tucrst von den i n  Kaskade-Schaltung bcirjc-
bencn Transistoren Tl und TZ elwa 2000-
fach vcrs13rkt. T3 arbeitet ~1s Detektor, T3
vcrstirkt das glcichcrrichtete Signal. Dieses
S i g n a l  triggcrt FLip>op TS/T6, S O  d a 5  T7
über das Relais die anSeschlossenc Las.1 cin-
bzw. ausschaltet.
Um eine hauptstichtich’ durch den Dopplcr-
cffekt verursachte h:ehrfachtrigccrung suszu-
schlicficn, b e w i r k t  Kondensator C S  cint
h!iikopplung z w i s c h e n  73 u n d  T4. Diebe
bcidcn Transistoren verhalten s i c h  daher
3hnlich wie ein monostabiler ~~lultivjbrator.
Eine optimslc l3cr:icbssichcrhcit 1351 s i c h
crreichcn, wenn  d i e  Empfindlcichkeit wie
iolg: eingestcl!t yird: 1.icgt der Schleifer v o n
Pl an bfas:c, so zieht das Relais willkürlich
a n  u n d  f3llt auch u~illkürlich Geder ab.. P-1
wird langsam so lange verstellt, bis das Relais
seinen einmal  eingenommenen Zustand bei-

bch31t.  Dami t  ist die höchste  Empfindljch-
kcit des Empfangers  erreicht. Nach Einschal-
ten dcs Senders muß sich das Relais vom
Scndcr aus lxdicncn lassen. Das  im  Sender
twiindlichc  Poti Pl wkd s o  ringesteilt,  d a 5
eine mogljchst gro5e Entfernung Cbcrbrijckt
werden kann.
S t e h t  Poti Pl des  Senders in hlittelstcllung,
so muO die übcrbrückbare Entfernung m i n -
destens IO cm betragen. Nach richtiger Ein-

steliung von P l  vergö5crt  s i ch  de r  Abs tand
auf  unccfähr S m. Bei noch grö5crer  Reich-
\tueitc nimmt man die Empf ind l i chke i t  des
E m p f ä n g e r s  etwas zunjck. D ie  Scha l tung
rcagicrt näml i ch  be i  zu  hoch  ei~~eslcIfIer
Empfindlichkeit a u c h  a u f  Gcr3usche wie
HJndeklatschcn, Papi<rhnis’tcrn  u n d  j;!m-
lichcs. Solche “Fchltric;crungcn” kann man
sich z u m  Beispiel f ü r  “Zzubcrkunsts:ückc”
zu h’urzc machen.
Als Wandler eignet sich jeder gcbrluchijche
Typ, jedoch sollte für Sender und Empfanger
die gleiche Ausführung verwendet wcrdcn.
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