ULTRASONIC SENSORS

S UATALOGIC

The range of measurement and
inspection devices is enriched thanks
to the introduction of tubular standard
M30x1 sensors of the US30 series.
Models with operating distances
reaching 200 cm are available either
with bipolar digital output (NPN/PNP
NO/NC) or with 4-20 mA or 0-10 V
analogue output. The sensors can be
easily configured using the Teach-in
function, while the operating status is
visibly signalled by 3 LEDs.

The temperature compensation function
corrects the sound speed changes due
to temperature variations, so the sensor
precision remains unchanged in all
situations and guarantees a resolution
reaching 0.5 mm. The electrical
connection is accomplished through
standard M12 4-pole connectors.

The US30 ultrasonic sensors detect

all objects independent from the non
sound-absorbent material, reflectivity,
transparency and colour, thus perfectly
suiting applications in the automotive,
packaging, machine tool fields and
material transformation processes.

HIGHLIGHTS

« High precision and switching
frequency

« Colour independence and transparent
object detection

» Easy Teach-in setting and 3 signalling
LEDs

* Models with digital NPN - PNP and O -
10 V or 4- 20 mA analogue outputs

Iﬁw I

Ceramics

APPLICATIONS

Beverage & Bottling




Models with discrete output are excellent
foreground and/or background suppressors.
The Teach-in procedure allows to fix a switching
window with 10 mm width or to detect minimum
and maximum values.

The models with analogue output are conceived
as distance sensors: the analogue output can
be scaled on windows of any width inside the
operating range, or positioned at the centre of a
detection window with a fixed width of 100 mm.

SOATALOCIC

ACCESSORIES

For dedicated accessories refer to
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INDICATORS AND PUSH-BUTTONS

Output status LED
POWER ON LED
SIGNAL LED
MODE push-button
TEACH push-button

CONNECTIONS

M12 4-POLE CONNECTOR

the ACCESSORIES section of this Analogue
catalogue.
™ 1
Refer also to Connectors of the EROW - + 10... 30VDC
General Catalogue. BLUE 3
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Versions and options: refer to MODEL SELECTION TABLE
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Operating distance: 100 ... 1000 mm . . .
200 ... 2000 mm . . .
Power supply: 10 ... 30 Vdc (limit values), o (o (o |0 [0 [0
polarity inversion protection e |o (o o [0 |0
Ripple: <2Vpp L O T B O Y
Consumption: 40 mA max. (output current excluded) o | e (o [0 [0 |o
Output type: bipolar digital NPN and PNP o | o
analogue 0...10 Vdc o | o
analogue 4...20 mA o | o
Output current: 100 mA max., short-circuit protection o |
Saturation voltage: PNP <3V @ 100 mA; NPN<1.6 V@ 100 mA o |
Load resistance: voltage output: 2,5 KQmin. o | o
current output: 1 KQ @ 24 V o | o
Response time: 45 ... 92 ms selectable o | o
45 ... 105 ms selectable . .
92 ... 222 ms selectable . .
Switching frequency: 11..54Hz o | o
11..47Hz . .
54..22Hz . 3
Delay at powering: 500 ms o (o o |o o e
Indicators: yellow OUT LED LI T I B B Y
green POWER ON LED o o [e e e |0
red SIGNAL LED o [o oo e |
Setting: DISCRETE push-button o |
ANALOG push-button o o o |
MODE push-button o e |[o e e e
Ultrasonic emission frequency: 174 kHz . . .
224 kHz . . .
Temperature drift: < 0.02 % reading distance/°C o o e e (o |0
Repeatability: 0.1% reading distance o |
Resolution: 0.1% reading distance e |o o |
Linearity: 0.25% reading distance LI B
Minimum detection window: 10 mm o | o
100 mm o o |[o |
Hysteresis: 2mm .
3 mm .
Operating temperature: -40...70°C o o (o e o |e
Storage temperature: -40...70°C o o [e e 0o |0
Housing material: PBT e o (e |eo e e
Mechanical protection: P67 o o [o |eo |0 |0
Connections: M12 4-pole connector o (e e o o [
Weight: 68 g L O BT B R Y
Standard reference: EN 60947-5-2 o o [e e e |0

C€




READING DIAGRAMS
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MODEL SELECTION AND ORDER INFORMATION
MODEL OPERATING DISTANCE OUTPUT ORDER N°
US30-PR-5-N13-I1H 100 ... 1000 mm 4-20 mA analogue 95B040060
US30-PR-5-N13-OH 100 ... 1000 mm NPN e PNP 95B040100
US30-PR-5-N13-VH 100 ... 1000 mm 0-10 V analogue 95B040070
US30-PR-5-N23-I1H 200 ... 2000 mm 4-20 mA analogue 95B040080
US30-PR-5-N23-OH 200 ... 2000 mm NPN e PNP 95B040110
US30-PR-5-N23-VH 200 ... 2000 mm 0-10 V analogue 95B040090

The company endeavours to continuously improve and renew its products; for this reason the technical data and contents of this catalogue may undergo
variations without prior notice. For correct installation and use, the company can guarantee only the data indicated in the instruction manual supplied with the
products.
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US30 SERIES

- analogue output -

ultrasonic sensors

INSTRUCTION MANUAL

CONTROLS

Programming push-button (ANALOG)
This push-button allows to program the reading points of the sensor.

Response time selection push-button (MODE)
This push-button allows to select the response time (Fast or Slow).

POWER LED indicator Indication

TECHNICAL DATA

US30-XX- | US30-XX- | US30-XX- | US30-XX-
N13-I1H N13-VH N23-IH N23-VH
Power supply: 10 ... 30 VDC (Class 2 UL508)
reverse polarity protection
Ripple: <2 Vpp
Consumption
(load current excluded): 40mA max.
Analogue output configuration: Voltage Voltage Voltage Voltage
output: output output: output
4..20mA 0..10V 4..20mA 0...10V

Short-circuit protection

Outputs:

Voltage output: 2.5 KQ minimum load resistance.
Minimum supply for a full 10V output is 12Vdc

(for supply voltages between 10 and 12V, out max is at
least V supply — 2V)
Current output:
Max load resistance = (Vcc-4)/0.02 Q.
Example, at Vin = 24V, R ~ 1KQ (1watt)
For Vdc = 24V, R » 1KQ (1 watt).

Response time:

Selectable:
45 ms (fast), 105 ms (slow)

Selectable:

92 ms (fast).

, 222 ms (slow)

Switching frequency:

11 Hz (fast), 4.7 Hz (slow)

5.4 Hz (fast), 2.2 Hz (slow)

Indicators:

Power On LED (GREEN), Out LED (YELLOW), Signal
LED (RED), Time Response Mode LEDs (YELLOW)

OFF Power is OFF.

ON Red Target is weak or outside sensing range.

ON Green Sensor is operating in normal conditions.

OUT LED indicator Indication

Setting:

ANALOG push-button, remote command input

(remote teach). Minimum and maximum detection limits
can be programmed using the ANALOG push-button or

remote input.

[ OFF [ Target is outside operating field (NO operating mode)

[ ON Yellow | Target is inside operating field (NO operating mode)

Remote input levels:

Active: Viow =2V @ 1mA

Disabled: Vign = 5V @ 50uA (leakage current)

SIGNAL LED indicator Indication

Delay at Power On:

500 ms

Temperature effect:

0.02% of distance /°C

Temperature drift:

<1 % of reading distance

SENSOR PROGRAMMING

Two TEACH methods may be used to program the sensor:

¢ Detect minimum and maximum limits, or

* Use Auto-Window feature to centre a sensing window around the
taught position.

The sensor may be programmed either via ANALOG push-button, or
via a remote command (remote teach).

Remote programming may be used to disable the push-button,
preventing unauthorized personnel from adjusting the programming
settings. To access this feature, connect the Remote Teach wire of the
sensor to 0 Vdc, with a remote configuration switch between the sensor
and the voltage.

Us30

GOATALOGIC

Programming is accomplished by following the sequence of input pulses. The duration of each pulse
(corresponding to a push-button “click”), and the period between multiple pulses, are defined as “T":

0.04 seconds < T < 0.8 seconds

minimum near far maximum
operating setpoint setpoint operating
range range
1 I
1 I
1 I
1 I
i ' |
o t I
N I I
| o 1 I
q: I I
: w 1 I
[ o 1 T
1 I
| |
1 I
PWR OUuT | PWR out I PWR out PWR our
LED LED 1 LED LCEI)J I LED LED LED LED
ON OFF ON ON ON OFF ON OFF
green green yeliow green red

Indication of sensor status and relative signals

Positive or negative output slope programming

Teaching limits using the Auto-Window feature
Teaching the same limit twice for the same output automatically centres a 100mm window on the
taught position (+ 50 mm).

DISCRETE push-button REMOTE Line
Procedure LED indicators Procedure LED indicators
No action
Push and hold .
LED OUT: ON required. Sensor
TEACH el mﬁ;ogrp:zs;c LED PWR: OFF is ready for 1st None
limit teach
Position the LED SIGNAL: - LED SIGNAL:
target for the first | must be on or POS'F'On target for must be on or
A A the first limit P
limit blinking blinking
TEACH Teach accepted: Teach accepted:
First Limit LED PWR: OFF LED PWR: OFF
LED OUT: Single-pulse the LED OUT:
Paesffbﬁ’t‘:ﬁkoe Blinking remote line (0.04 | Blinking
P Teach not s<T<08s). Teach not
accepted: accepted:
LED OUT: ON LED PWR: ON
Teach accepted: Teach accepted:
LED PWR: ON Pulse again the LED PWR: ON
Press ANALOG LED OUT: ON remote ﬁne LED OUT: ON
Re-TEACH push-button again | Teach not without movin Teach not
Limit without moving accepted: the target (0 0% s accepted:
target LED PWR: OFF <T< (?8 s) : LED PWR: OFF
LED OUT: e LED OUT:
Blinking Blinking

General Notes on Programming
The sensor will return to RUN mode if the first TEACH condition is not registered within 120 seconds.

[ OFF [ Target is outside operating field
[ Blinking Red | Target is inside operating field
MODE LED indicator Indication
[ ON Amber [ Indicates response time selected (Fast or Slow)
CONNECTIONS
1
BROWN - + 10...30VDC
BLUE 3 — oV
WHITE 2
- REMOTE
BLACK “1 ANALOGUE OUTPUT

(4...20mA/0...10V)
4-POLE M12 CONNECTOR

3 4
PRINCIPLES OF OPERATION

Ultrasonic sensors emit a series of ultrasonic energy pulses, which travel through the air at the speed of
sound. A portion of this energy is reflected by the target and travels back to the sensor. The sensor
measures the total time required for the energy to reach the target and return to the sensor.

The distance to the object is then calculated using the following formula:

I:t D = Distance from the sensor to the target
D = — C = Speed of sound in the air
2 T = Transit time for the signal

To improve accuracy, an ultrasonic sensor elaborates the average results of several pulses before
activating the output.

Temperature effects

The speed of sound depends on the composition, pressure and temperature of the gas in which it is
travelling. For most ultrasonic applications, the composition and pressure of the gas are relatively fixed,
while the temperature may vary.

In air, the speed of sound varies according to the following approximate formulas:

l:"'”'s = 2“ ) 2?3 + T[;

Temperature Compensation

Changes in air temperature affect the speed of sound, which in turn affects the distance reading
measured by the sensor. An increase in air temperature shifts both sensing window limits closer to the
sensor. Viceversa, a decrease in air temperature shifts both limits farther away from the sensor.

This shift is approximately 3.5% of the limit distance for a 20° C change in temperature.

The US30 ultrasonic sensors are temperature compensated. This reduces the error due to temperature
by about 90%. The sensor will maintain its window limits to within 2.2% over the -40° to +70°C range.

Cm/s = Speed of sound in meters per second

Tc = Temperature in °C

Notes:

- Exposure to direct sunlight can affect the sensor’s ability to accurately compensate for changes in
temperature.

- If the sensor is measuring across a temperature gradient, the compensation will be less effective.

Llnearm./: 0.25% of distance The sensor may be programmed for either a positive or a negative output slope, based on which limit is
Resolution: 0,1 % of distance (0.5 mm 0,1 % of distance (1 mm taught first (see pictures).

min.) min.) o If the Minimum limit is taught first, the slope will be positive.
Minimum reading window size: 10 mm o If the Maximum limit is taught first, the slope will be negative.

- — - The analogue output signal, is automatically distributed over the width of programmed sensing window.
Ultraso.nlc emission frequency: 224 KHz | 174 KHz In the event of signal loss for more than 2 sec., the analogue output goes to 3.6mA or 0Vdc, which may
Operating temperature: -40...70°C be used to trigger an alarm.

Storage temperature: -40...70°C
Maximum relative humidity: 95% a 50°C (without condensation) Current-sourcing models Voltage-sourcing models
Operating distance (typical values): 100...1000 mm | 200...2000 mm
Vibrations: 0.5 mm amplitude, 10...55 Hz frequency, for every axis —_ S m
(EN60068-2-6) < 20 = o 10 -

- £ ‘~ positive = ‘s positive
Shock resistance: 11 ms (30 G) shock for every axis (EN60068-2-27) = v,  slope < s,  slope
Reference standard: EN60947-5-2 2 s E s
Housing material: PBT polyester g ‘\ 5 ~
Push-button material: Polyester b4 K 21 s
Mechanical protection: P67 = heY % " s

- =
Connections: M12 4-pol connector < e E
Weight: 68 g Near window Far window Near window Far window

Targent position Target position
DIMENSIONS ANALOG push-bu?tor} REMOTE Linel i
Procedure LED indicators Procedure LED indicators
22*5 Push and hold No action
' ANALOG push- | LED OUT: ON required. Sensor
i TEACHMode | o jtion for >2sec. | LED PWR: OFF | is ready for 1st | NOne:
45 limit teach
Position the LED SIGNAL: Position target for LED SIGNAL:
. target for the first | must be on or the first Iimitg must be on or
limit blinking blinking
TEACH Teach accepted: Teach accepted:
Enam LED PWR: OFF LED PWR: OFF
Press ANALOG LED OUT: Single-pulse the LED OUT:
push-button for Blinking remote line (0.04 | Blinking
the first limit Teach not s<T<038s). Teach not
accepted: accepted:
LED OUT: ON LED PWR: ON
]

i Position the LED SIGNAL: Position target for LED SIGNAL:
target for the must be on or the second limit must be on or
second limit blinking blinking

Teach accepted: Teach accepted
s TE‘:!CLH " LED PWR: ON LED PWR: ON
econd Limi X .
Press ANALOG LED OUT: ON Single-pulse the LED OUT: ON
Teach not h Teach not
push-button for N remote line (0.04 X
the second limit accepted: s<T<08s) accepted:
mm LED PWR: OFF e LED PWR: OFF
LED OUT: LED OUT:
Blinking. Blinking.

NOTE: the duration of each pulse (remote teach) and the period between multiple pulses are
defined as "T" and must be included between 0.04 s and 0.8 s (0.04s <T<0.85).

After the first limit is taught, the sensor will remain in PROGRAM mode until the TEACH sequence is
finished.
To exit PROGRAM mode without saving any changes, press and hold the programming push button >

2 seconds (before teaching the second limit). The sensor will revert to the last saved program.

Response time selection (Fast or Slow)
Two different response times can be selected using the MODE push-button or remote line.

MODE push-button REMOTE Line
Procedure LED indicators Procedure LED indicators
LED PWR: OFF LED PWR: OFF
Push and hold gﬁrﬁ(mgfﬁger Double-pulse the Ié:izrg(i’:\/lgogrﬁt:)er
TEACH Mode 't\;/lu?tgf ?;rssésec LED shows remote line LED shows
previously previously
selected mode selected mode
LED PWR: OFF LED PWR: ON
LED MODE: Single pulse: LED MODE:
Press MODE to o o
Output selection | choose between E:E"g(mr? amber gLOVl\/ Ise: E:E'%kmr? amber
FAST or SLOW shows ouble pulse: shows
currently selected | FAST currently selected

mode.

mode.

Save and
activate new
mode

Push and hold
MODE push-
button for >2sec

LED PWR: ON
LED MODE:
Blinking amber
LED shows
currently selected
mode.

None. Sensor
exits
programming
procedure.

None.

Please refer to the document "Sensor Configuration" for advanced functions.

The sensors are NOT safety devices, and so MUST NOT be used in the safety control of
the machines where installed.

Datalogic S.r.l.

Via S. Vitalino 13 - 40012 Calderara di Reno - Italy
Tel: +39 051 3147011 - Fax: +39 051 3147205 - www.datalogic.com

Helpful links at www.datalogic.com: Contact Us, Terms and Conditions, Support.

The warranty period for this product is 36 months. See General Terms and Conditions of Sales for

further details.

Under current Italian and European laws, Datalogic is not obliged to take care of product
disposal at the end of its life. Datalogic recommends disposing of the product in compliance
with local laws or contacting authorised waste collection centres.

© 2009 - 2017 Datalogic S.p.A. and/or its affiliates + ALL RIGHTS RESERVED. ¢ Without limiting the
rights under copyright, no part of this documentation may be reproduced, stored in or introduced into a
retrieval system, or transmitted in any form or by any means, or for any purpose, without the express
written permission of Datalogic S.p.A. and/or its affiliates. Datalogic and the Datalogic logo are registered
trademarks of Datalogic S.p.A. in many countries, including the U.S.A. and the E.U. All other trademarks
and brands are property of their respective owners. Datalogic reserves the right to make modifications
and improvements without prior notification.

826003982 Rev.C



:: DAtALOCIIC US30 DIGITAL OUTPUT

“SENSOR CONFIGURATION”

Remote Line TEACH

* Run mode is the sensor’'s normal operating condition. T

* The duration of each pulse is defined as "T":0.04s < T <0.8s. _l_l-

* A Hold will exit TEACH mode and return to Run mode with previously saved changes.
The duration of Hold is: T>2 s.

* A Timeout will occur if a condition is not registered within 120 seconds, causing the sensor to
return to Run mode (during sensor configuration only).

* Sensor configuration user feedback shown on green LED. See flow-chart.

* The red signal LED will be ON whenever the target is in view.

Power LED ON,
Run Mode | All other LEDs in normal [+ y //E:\: —
aperating conditicn
1x )
TEACH MODE Power LED OFF, _.(W\.
(1* pulse teaches 1% lim#) | Cutput LED Flashing - S
—* 1x \'I
- A
Power LED ON
Pz vakd targes Teach 2* Emit Cutput LED OM or OFF ]

{depending on MO or NC)

\—- Cutput Configuration Menu Power LED DFF.

Mode LED Flashing

P ™y

X J
\_::{ TS | wewmo LED ON |—.

.--,'r 2x )
|—-{ MPNING | NPNINCLED ON |——

j PNONG (default) | PNP/NO LED &
;::1 PNPINC | PNPIMNC LED OM

#( ZsHod )

_..{ Iy
Advanced Sensor Power LED OFF
Configuration Menu Mode LEDs OFF

[ 1

|

!

120 second TImeowr

ol Ay
' 1x J
Push button Flash Power 1x
enabled (g=fault) | Repeat twice
s )
Push button Flash Power 2x
disabled Repeal twice
3 )
Temp. comg Flash FPower 3x,
enabled (default) Repeat twice
'
Ll 4x )
Temp. comp Flash Power 2x,
drsabled Repeat twice
(" 2cHod )
# 1= Hold »
120 second Timeout

- A p Flash Power:
cagle pfqgg?y’%;ﬂ:sr gests 1x for enabled, Repeat twice
! : 2y for disabled, Repeat twice

— e N
—b( Ex |
‘::‘ Restore factory defaults | AllLEDs off for1 s I
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SIOATALOGIC US30 ANALOGUE OUTPUT

“SENSOR CONFIGURATION”

Remote Line TEACH

* Run mode is the sensor’'s normal operating condition. T

* The duration of each pulse is defined as "T":0.04s < T <0.8s. _l_l-

* A Hold will exit TEACH mode and return to Run mode with previously saved changes.
The duration of Hold is: T>2 s.

* A Timeout will occur if a condition is not registered within 120 seconds, causing the sensor to
return to Run mode (during sensor configuration only).

* Sensor configuration user feedback shown on green LED. See flow-chart.

* The red signal LED will be ON whenever the target is in view.

Run Mode | Al D;Zl:ErEI_I:!ESE:;nOnl:;rmaI //E:\

operating condition

TEACH MODE
{1* pulse teaches 1* limid})

Power LED OFF, _ » 2sHod %
}— s Hold )

Cutput LED Flashing

h.
Teach 2 Emit Power LED OM
Mo uaikd targes £ach - Emi Output LED ON

-
—! 2x
Otk £ Power LED OFF.
Output Configuration Memu | )0 | €D Flashing
7 ix ™
_:;ch Speed -Z::Iehul::-l Slow LED CM |—|-

N

Tk

I—r-| Fast Speed | Fast LED OM |—D
i ™y

2x
¥ ax
Positive Slope Flash Power 3x
(default) Repaat twice
Ay
M e Sloz Flash Power 4x
SEEAEL LS Repeat iwice

s ZsHod )
25 Hold }

@m{n}—»
"R
— (= ¥
Advanced Sensor Power LED OFF
Configuration Menu Mode LEDs OFF
el i}
a 1x D,
Push button Flash Power 1x
enzbled (default) | Repeat twice
- 2% )
Push buiton Flash Power 2x
disabled Rep=at twice
(a3 -_\')-
Temp. comp Flash Power 3,
enabled (default) Repest twice
T = .-"
Temp. comp Flash Power 2x,
disabled Repeat twice
o 2 b
(1= Hold —
120 second Timeout

—{_* )

T h butten idi Flash Power:
I—D oggle p",rlse gw?ne?:g'le E=sE 13 for enabled . Repeat twice
flegacy : 2w for disabled, Repeat twice

\u

L il [

| Restore factory defaults | AllLEDs offfor1 s I
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