SENSORS uuRata
ULTRASONIC SENSORS mfats

MAA40 SERIES

w
m
MA40 SERIES MA40E SERIES %
OPEN TYPE FEATURES WATERPROOF TYPE FEATURES @)
= Small size: 10 and 16 40kHz Sensors 3
. = Combined types = Waterproof
; m High SPL types = Many types leaded/not
= Low voltage/current types m Short ringing time
‘ = Directive models
\ APPLICATIONS
LB m Burglar alarms APPLICATIONS
= Object detection devices m Rear backing sonar
m Distance measurement devices m Corner sonar

DIMENSIONS: mm

MA40S4R/S Q MA40B8R/S Q MA40S5 Q MA40B7 Q
E $99 o6 $99 o6
o 71 71
®) 12 12
10 H 10
\L S | | | 1L
5 “0" 5 *10"
MA40E6-7 MA40E9-1 MA40E7R/S MA40E8-2 ; 103
. v
(@) o $14+0.3
8 18 “—*‘ia $18 $10.4
$10.4
& d’,}gf‘ B 10 e B M 39545
L
: : ke
= " “0 f10
DT 0

SPECIFICATIONS

Part Number MA40E7R/S | MA40S4R/S ‘ MA40B8R/S ‘ MA40B7 MAA40EG-7 MA40S5 MAA40ES8-2 MA40E9-1
Construction Waterproof type Open structure type Waterproof type |Open structure type Waterproof type

Using Method Receiver and Transmitter (Dual use) type [ Combined use type

Nominal Frequency (kHz) 40

Overall Sensitivity ~ (dB) — — — 451 — 50+4 — —
Sensitivity (dB) ~74 min. -63+3 -63+3 — -82 min. — -85 min. -85 min.
Sound Pressure (dB) 106 min. 120+3 12043 — 108 min. — 106 min. 103 min.
Directivity (deg) 100 80 50 44 75 70 75 100 x 50
Capacitance (pF) 2200 £ 20% 2550 £ 20% 2000 £ 20% 2000 £ 20% 2200 £ 20% 2550 £ 20% 2800 £ 20% 4000 + 20%
Operating Temp. Range(°C) -30 ~ +85 -40 ~ +85 -30 ~ +85 -40 ~ +85 -30 ~ +85
Detectable Range  (m) 02-~3 0.2~4 02~6 | 02~4 | 02~2 0.2~25 02~15 | 02-15
Resolution (mm) 9

Dimension (mm) 18¢b x 12h 9.9 x 7.1h 16¢b x 12h 16¢b x 12h 18¢ x 12h 9.9¢b x 7.1h 14¢ x 8h 18¢ x 10h
Weight (9) 45 0.7 2.0 2.0 45 0.7 24 438
Allowable Input 85 (40kHz) 20 (40kHz) 40 (40kHz) 100 (40kHz) | 140 (40kHz sine wave) 60 (40kHz) 160 (40kHz) 160 (40kHz)
(Rectangular wave) " | inar o0 | Conimous saral | cominous signal | e e e ol aome | nerel e
Packaging Quantity (Pcs.) 90 540 150 150 90 540 80 80

PART NUMBERING SYSTEM

MAO O OO  (RS)

| — 1T L Y
40kHz B: 16mm dia. MODEL R: RECEIVER FOR DUAL TYPE
FAMILY S: SMALL 10mm dia. S SENDER FOR DUAL TYPE

E: WATERPROOF
For more detailed information regarding this product line in North America, consult us. To receive additional information on Murata Products call 1-800-831-9172.
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Ultrasonic Sensor MA Series

mmszon'ﬁ@ muRata

Higher Sensitivity and Sound Pressure
Excellent Characteristics against Temperature and Humidity

This sensor radiates ultrasonic waves and detects echo,
having many applications in measuring and detecting
objects.

Based on its piezoelectric ceramics technology, Murata
has various types of ultrasonic sensors of compact and
higher performances.

BMFEATURES

1.Compact and light weight

2. High sensitivity and sound pressure
3. Less power consumption

4. High reliability

i . ! |*

BMTEST CIRCUIT

BPART NUMBERING _ ®Receiver
(* Please specify the part number when ordering)
0sC. Sp. SCM. Amp.
€) [MA|[ 40 | B8] |R ~) DSOU.S.E
cm
O © e o Lsem 2
@ Ultrasonic Sensor FC.| Anechoic Room
A Nominal Frequency RL  :3.0kO
esign Number U.S. ! Ultrasonic Sensor
©®Design Numb
OR : Receiver, S: Sounder S.C.M. : Standard Capacitor Microphone (Briel & Kjeer4135)
' Amp. . Ampilifier (Bruel & Kjeer2610)
0OSC. : Oscillator
Sp. : Tweeter
.CLASSIHCATION F.C. : Frequency Counter 0dB=1V/ ubar
1. Open Structure Type _
Using combined vibration mode of bimorph transducer @Transmitter
and radial corn, this type realizes high sensitivity and 0SsC. SCM. | aAmp.

high sound pressure level.
Applications . Automatic doors , Burglar alarms , Remote
control, Range finders.
2. Water Proof Type

U.S.
N

30em |

Anechoic Room

This type has excellent resistance to harsh U.S. ! Ulrasonic Sensor

environmental conditions and can be used outdoors S.C.M. - Standard Capacitor Microphone (Briel & Kjzr4 135)
S . Amp. . Amplifier (Bruel & Kjeer2610)

because of its tightly sealing structure. Input Voltage © 10Vrms

Applications : Back sonar of automobiles, Parking meters, F.C. ! Frequency Counter 0dB=2X10"* ubar

Water level meters.
3. High Frequency Type
Using longitudinal vibration and matching with the air by @Combined Use Type
acoustic matching layer, this type realized high
sensitivity.
Because of short wavelength, this type has sharp
directivity and can be used high precise measurement.
Applications : Approach switch for FA, distance meter, water
or liquid level meters.

F.G. u.s. T.G.

30cm |

Anechoic Room

RL :3.9kQ Rc=1kQ
U.S. : Ultrasonic Sensor
T.G. : Target

F.G. : Function Generator
0.8. : Oscilloscope




Ultrasonic Sensor MA Series

HDIMENSIONS
@RECEIVER AND TRANSMITTER (DUAL USE) TYPE (in mm)
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Ultrasonic Se

nsor MA Series

ESENSITIVITY VS. FREQUENCY CHARACTERISTICS

lS.P.L VS. FREQUENCY CHARACTERISTICS
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RL_E'QKQ Distance 30cm
50 0dB=1V/ ubar 130 Input udtage  Sine wave 10Vrms|
MA40BSR 0dB=2X10—4 xbar
& 60 MA4QS4R — 420
3 T MA40E7R ) / \\/, MA40B8S
= e S P f X
z 70 : g = 110 MA40S4S
z / 7 K/ S 5 i / AN 2 MAgoETS
(73] 80 — > Al % 100 /’,‘l ’ o w
1" S / ,/ N
90 T —= 90 G =
r .’ ~ T
7 e S
-100 a0 - i
30 35 40 45 50 30 35 40 45 50
Frequency (kHz) Frequency (kHz)
EDIRECTIVITY
MA40E7R -——— Frequency 40kHz | MA40E7S —-—-- Frequency 40kHz MA40B7  Frequency 40kHz
MA40B8R —— Distance  30cm MA40B8S —— Inputudtage Sine wave 10Vrms Input udtage  Rectangle Wave 10Vp-p
MA40S4R — - — MA40S48 — - — Distance 30cm Pulse width 0.4ms
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Directivity in Sensitivity Directivity in Sound Pressure Level Directivity in Overall Sensitivity
MA40E6-7 MAB80,/200,/400A1
Directivity in Overall Sensitivity Directivity in Overall Sensitivity

HEAPPLICATION CIRCUIT
1. Pulse-transmitting Circuit 2. Receiving Circuit
Vee=12V
3.3M 150k
87 6 Vee=
TC40118BP cc=12V
5 (Vee : 14p) 5 46 g TA7555F2’ 560k o
5 1
. 1000p 10k
P‘lﬁ?jﬁi‘fcﬂsi;lsf‘;r [_—60401 a 0.01u T l 001k Ultrasonic Sensor P 10k

22p > > !

NDD (Transmitter) 1000 Out put

~ [z 38 P —O
Crystal 8 1000p
7 Crystal
TC4049BP 10N9 (Frequency 40kHz) =
(Vee 1 1p) 22p
(GND : 8p)
k
TC4069UBP '—’J' 1o 10.1 NJM4558D
(Vee : 14p)
Driving signal : Rectangle wave 20Vpp (GND : 7p)
Pulse Width 1ms
interval 25ms




Ultrasonic Sensor MA Series

HRATING

ltem ,
Construction

_Part Number|

Water proof type

. MAOE7R/S

MAOSIR/S

 MA40BBR/S

MA40B7

MA40E6—-7

Open structure type

Water proof type

Using Method

Receiver and Transmitter (Dual use) type

|

Combined use type

Nominal Frequency (kHz) 40
Overall | - - - —457+3 -
Sensitivity  (dB) -s
Sensitivity  (dB) —74 min. —63+£3 —63+3 — —82 min.
Sound Pressure (dB) | 106 min. 120+3 120+3 — 108 min.
Directivity  (deg) 100 80 50 44 75
Capacitance  (pF) 2200:+20% 255020% 2000+20% 2000+20% 2200£20%
Operating
; . ; . —30to +85

Temperature Range  (C)
Detectable Range - (m) 02-3 02-4 02-6 02-4 02-2
Resolution {mm) | 9
Dimension .~ (mm) 18 ¢ X12h 9.94 X7.1h 16 4 X12h 16 ¢ X12h 18 ¢ X12h
Weight @ 45 0.7 2.0 2.0 45

. 85 (40kHz) 20 (40kHz) 20 (40kHz) 100 (40kHz) 140
Allqwablelnput : (40kHz Sine wave)
Voltage Vp-p) | ) . )
(Rectangular wave) Pulse width  0.4ms Pulse width  0.4ms | Pulse width  0.4ms

; - | Interval 100ms Continuous signal Continuous signal Interval 100ms | Interval 100ms

Packing Unit  (pcs) 90 540 150 150 90

* Distance : 30cm. Overall sensitivity : 0dB=10Vpp, Sensitivity : 0dB=1V/ xbar. Sound pressure level : 0dB=2X10-* pbar 1 ybar=0.1Pa

* The sensor can be used in the operating temperature range. Please refer to the individual specification for the temperature drift of
Sensitivity/Sound pressure level or environmental characteristics in that temperature range.

* Directivity, Detectable Range and Resolution is typical value. It can be changed by application circuit and fixing method of the sensor.

MABOAT |  MA400AT
'Constmction o High frequency type
Usinngéthd Receiver and Transmitter (Dual use) type
Center Frequency (kHz) 75+5 200+10 40020
- —47 min. —54 min. —74dB min.
g::;i'i'vity . gm| 0dB=18Vpp 0dB=18 Vp-p 0dB=18 Vp-p
- ... (at 50cm) (at 20cm) (at 10cm)
Directivity  (deg) 7
Operating .| —10to+e0 ~30to 60
Temperature Range (C)
Detectable Range  (m) 05-5 0.2-1 0.06 - 0.3
Resolution  (mm) 4 2 1
Dimension  (mm) 47 ¢ X24.5h 194 X11h 114 X10.5h
Weigt (g 93 6 2
Allldvvablellnpm‘f . 120 (75kHz) 120 (200kHz) 120 (400kHz)
Voltage ~  (Vp-p)| Pulsewidth 600us | Pulse width 250 us | Pulse width 125 us
(Rectanguluar wave) | Interval 50ms | Interval 20ms | Interval 10ms
Packing Unit  (pcs.) 5 90 224

* The sensor can be used in the operating temperature range. Please refer to the individual specification for the temperature drift of Sensitivity/
Sound pressure level or environmental characteristics in that temperature range.
* Directivity, Detectable Range and Resolution is typical value. It can be changed by application circuit and fixing method of the sensor.




