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Datasheet

Piezoelectric proximily mode sensors with push-button programming of sensing window Jmils

+ Ultrasonic proximity detection from 250 mmto 3.0m (2.8into 118 in)

+  Push-button TEACH-mode programming of sensing window limits

+«  [higital filtering for exceptional immunity to electrical and acoustic noise

« 15 DCto 24 VWV DC operation

+ Selectable 0V DCto 10V DC voltage PMP or 4 mA to 20 mA current PMP analog
outputs

+ Selectable cutput slope: positive or negative with increasing target distance

* Wide operating tempemature range of =25 *C to +70 *°C (=13 °F to +158 °F); all models
include temperature compensation

+ Rugged design for use in demanding sensing e wircnments, rated IP&7, MEMA 6P

+  Choose models with an integral unterminated 2 m (6.5 ft) or 9 m (30 ft) cable, or with
a7/ in-16UMF or M12 quick-disconnect connector

*  |nput for remote TEACH-mode programming of window limits

& WARNING:

+ Do not use this device for personnel protection
+ LUsing this device for personnel protection could result in serious injury or death.

+ This device does not include the self-checking redundant circuitry necessary to allow its use in
personnel safety applications. A device failure or malfunction can cause either an energized (on) or de-

enegized (off) output condition.

Models
Models Cable 1 Output Type Response Time
Q45ULIUBABCR 2 m (6.5 )

Integral 5-pin 7/8 in- 16UMF mala

k ) ) Salectabla 0% DC f0 10 DC o 4 mA Lo Adustable fraom B0 milliseconds
fuick-disconnec! connactor

20maA, PHP 1o 2.56 seconds

Q45ULIUB4BCRO

Integral 5-pin M12 male quick-

-
Q4SULIUBIBLRQS disconnect connector

Temperature Compensation

Allmodels listed abowve feature te mperature compensation. Anincrease in air tempemture shifts both sensing window limits closer to
the sensor. Conversely, a decrease in air temperature shifts both limits further away from the sensor. The shift is approximately
3.5% of the limit distance fora 20 °C change in temperature.

Temperature compensated models maintain the position of both sensing window limits to within 1% of each limit distance ower the
0°C to +50 *C (+32 °F to +122 °F) range, and to within 2.5% owver the full operating range of =25 *C to +70°C {-13 °F to +158 °F).

1 1o arder the 9m {30 ) cable madels, add the suffi "Wr30" 1o the cablad modal number. Far example, Q450LI064BCE W30, Madels with
aquick disconnact connecior requira a mating cable.
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Overview

- Push button for programming sensing window limits
- B-segment target position indicator (M = near)

« Green POWER indicator LED

- Red SIGNAL indicator LED

- Amber OUTPUT indicator LED

- Response adjustme nt

- Slots for removing inner cover

Figure I Q50 with Angiog Outpits Foghures
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Status Indicators

Status indicator LEDs are visible through the transparent, o-ring sealed acrylic top cover. Indicator function in the Run mode is, as
follows:

+ The green LED is onwhen poweris applied to the sensor and flashes to indicate a current output fault.
+ Thered LED is on when an echo is received and flashes at a rate proportional to echo strength.
= The amber LED is on when the target is within the operating window limits.

The 5-segment moving dot LED indicator displays the relative position of the target within the programmed sensing window. LED 1
flashes when the target is closer than the near limit. LED 5 flashes when the target is beyond the far limit.

onurn a Sensor

Output Response Settings

‘ﬁ? Important: Remove power before making any internal ad justments.

Insert a small, flat-blade screwdriver into the two slots shown in Figure 1. Lift up and emove the black inner cover to expose the 4-
position DIP switch. Use these DIP switches to program the ocutput slope, cutput mode, loss of echo, and min./max. cutput value
default.

DIP Switch | Function Setting s

On = Output value increases with distancea Figure 2. DIP Switches for Q450 Sensars
O = Output value dacreases with distancea

1 Oulput slope

On = Curréant output @anabled

2 Output mode

Off* = Vialtage output enabled

On = Min - Max Made
3 Lass af echo

O = Hold Mode

On* = Dafault to maximum outpul vahie
4 Min-Max Delault

Off = Datault 1o minimum autput value

* Factory default settings.
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DIP Switch 1: Qutput Slope

On = Direct = Output value (voltage or cument) increases with
increasing distance of the target from the sensor

Off = Inverse = Qutput value decreases with increasing distance
of the target from the sensor (default setting)

Figurs 3. Ouilpit 35 & Firc ot af b e position
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DIP Switch 2: Ouiput Mode
Configure the DVA driver to use either the cument output or the voltage output driver. This cutput function can only be set with the
power to the sensor tumed off.

On = The 4 mA to 20 mA cument output (white wire) is enabled
Off = The 0V DC to 10V DC witage output {black wire) is enabled [default setting)

DIP Switch 3: Loss of Echo Mode

Select the ocutput response to the loss of echo. Hold Mode maintains the ocutput at the value present at the time of echo loss. Min-
Max Mode drives the cutput to either the minimum value (0% or 4 maA) or the maximum value (10 Y or 20 ma&) when the echo is lost.

On = Min-Max Mode
Off = Hold Mode [default setting)

DIP Switch 4: Min-Max Defaul
Select the cutput response to loss of echo when Min-Max Mode is selected by DIP switch 3.

On = Default to maximum output value at loss of echo (default setting)
Off = Default to minimum cutput value at loss of echo

Hesponse Speed Adjustments

Set the output response speed by aligning the slot of the single-tum potentiometer with one of the marked positions. There are six
values for response speed, which relate directly to the number of sensing cycles over which the ocutput value is averaged.

Fosition Response Spead Fotentiometer Positions

1 B0 millisaconds (2 cycles) Figura 4. Response adiustimant positions

2 160 millisaconds (4 cyches)

3 320 milliseconds (B cychkes) 1 —~8 -

4 G40 milliseconds (16 cycles) (

5 128 = nds (32 cycles

saconds (32 cycles) g e
Iy n
& 2.56 saconds (64 cycles) 3 4
This example shows the polentomeler sal al posibon number 4. There are na
numbars an tha acwal product label

FProgramming the Window Limits

Ize the Limits button, located under the transparent top cover, to program the near and the far limits.

The near limit may be set as close as 250 mm (2.8 inches) and the far limit may be set as far as 3.0 m (118 inches) from the
transducer face. Minimum window width is 25 mm (1 inch). When possible, use the actual target to be sensed when setting the

wind ow limits.
The following procedure begins with the sensor in Run mode.
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1. Access Programming Mode. Push and hold the Limits button until the green indicator LED turns off [approximately 2

seconds).

LED Indicator Status

Grean Turns all

Ambear On o indicate the sensar 15 ready ta kbarn the first imn

Red Flashes (o indicat the strangth of the acho, ar it off fno target is prasant

2. Set the first limit (or single set point). Place the target at the first limit and press the Limits button for less than 2 seconds.

LED Indicator Status

Grean Remains off

Amber Flashes al 2 Hz 1o indicate the sensar i ready 10 kam the second hmt
Rad On far a momant, then resumaes lashing to ndicate the strength af acho

3. 5Set the second limit. Place the target at the second limit and press the Limits button for less than 2 seconds.

LED Indicator Status

Graan Remains all, han lums on {retums 1o Run moade)

Ambear On far a mament, then & aither on ar alf 1o indicate the output =take reurns 10 Run modea)

Red On far a mament, thean resumes flashing 1o ndicata the strength of the acho (relums 1o Run maoada)

Motes Regarding Window Limit Programming

1. Either the near or farlimit may be programmed first.

2. Thereis a 2-minute time-out for programming the first limit. The sensor returns to Run mode with the previously
programmed limits. There is no time-ocut between pregramming of the first and second limit.

3. Cancel the programming sequence at any time by pressing and holding the button for longer than 2 seconds. The sensor
returns to Run mode with the previously programmed limits.,

4, If alimit is rejected during either programming step, the sensor revens to the first imit programming step, indicated by the
Green LED (off), the Red LED (flashing to indicate signal strength), and the Amber LED {on).

If both limits are accepted, the sensor returns to Run mode, which is indicated by the Green LED {on).

6. Dwuring limit programming, the 5-segment moving dot indicator displays the relative target position between 250 mm (9.8
inches) and 4.0 m (the maximum recommended far limit position is 3.0 m {118 inches)).

7. |fthe target is father than 3.0 m (118 inches), the 5th segment of the mowving dot indicator flashes to indicate that a valid
echois received, but the target is beyvond the recommended 3.0 m (118 inches) maximum far limit.

8. If the target is held at the same position for programming of both limits, the sensor establishes a 50 mm-wide sensing
window, centered on the target position.

L

Hemote Programming the Window Limits

Connect the yellow wire of the sensor to a switch or process Figqure 5 Femaok pragrameming e window limis
controller for remote programming of the sensing window limits.
The programming procedure is the same as for the button. A | T TeZpm
remaote programming input is generated when +5% DC to 24 vV DC e 1 [
is applied to the yellow wire. The timing diagrams define the = !
required input pulses. PO LR &

Argremig N gl L

H= 45 V DC to 24 V DC |“m§m5
Gl ERCE T

L = Less than 2 V DC (or open circuit)

Motes regarding remote window limit programiming: L- T | A moT< @3 5T
1. The button is disabled during remote limit programming. Se 2 a -
(The remote programming input is disabled during push Sorrinli L
button programming.) Hzara k| L
2. Also see the notes regarding window limit programming. | Wab=2 mososre st dgt
T 330 EoeTe 3 d 5
S 3 }' "|
SetEmH Lok i
Fararfiex |
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Wiring Diagrams for Q45U Sensors with Analog Outputs

Sensor with Attached Cable

Sensor with 5-pin 78 in-16UNF Quick Disconnect

Sensor with 5-pin M12 Quick Disconnact

1 " —-}1 +
. 1
. 15-24 W de: ‘1‘3 }5—2'1'5" dc —-3 3
. _ - - 3 L5-GY ok
4.23m & _-_,f ™ -
z ‘1 _- o Liomd
p— 4 3.1a% -
4 Maad } '- _-—».L-.t ,—,ﬁﬁg
. -~ 5 Rem ofe each ~
5 Resoie Each P TR o | R EM o Each
] 5. 20% o il - [T |
chieH "—_l'_ seHd
— — =
Bannar Enginaenng Corp recommeands 1 = brown 1 = brawn
the shiekd wira be connected to aarth 2 = whita 2= whita
ground ar DT comman. 3 = blue 3 = hlue
1 = brown 4 = black 4 = black
2 = white 5 =wyallow 5= gray
3 = blue
4 = black

5= gray or vallow

ptons

Proximity Mode Range
raay e 250 MM (32 o as] qia
Far vmue; 3.00m § 113 wchas] mas
T @ et My e exeadad a5 far a5 35 M for good acoosical fEages
fhard suctaces wirh asea = 100 omd

Supply Voltage and Cumrent
15w DC e 24 W DS (L0 Mas Mo aggla] ar Lo0 md, aaclosya ot 1oad

Supply Protection Circuitry
Frodacned aganst aeyanss polaary 3nd raaseear yoliages

Indicators
Tarea srafus LEDE:
Graaa gohil = Qo 1D SENE0e 1S O
Graga 1250 = CudsA3an culpul Tl daeoed dadcaras gag e 4-20 .74
QUL B3 10 geooad Mas Desa opanad)
ATy sohd = 13498003 221330 Wanina e vaadaw hmies (aTiar LED alsa
indiCares (wingramTeg Saus dunag Seug qiod a)
Rad 1asiuag = widicares Aalaiee Feaagri of veoanad acho
S-220 M0 Mba g o LED A didaras t1a ooaibid oF 112 L3438 Walha ta
ST WA

Construction
facided FET thanmoplasns polyesar Moo 94y, o~ S23lad [43150a0ear
aorh o cove, 3ad SiEnless seal hacdwasne, Qi §8neies ang desigaad
0 vt aad 1200 o3 washdowa. The nase ot calbled qmodels has a
LI2"-14MFE gy a3l cowidl [araad

Connections

2m{E 5 1] o¢ 3 m {30 N arrachad calbia, wirageal 2 T A-1EUMNF mala
QU -d S0D RS COAASICE, O 160l St BIL2 male quick-draconaact
0B

Certifications

C€

UK
CA

Banner Engineering
Europe Fa Lane,
Culhgaalaan 2F s 3,
1331 Deaigan,
BELSILM

Turck Banner LTD
Blaanaum Howse,
BlaihgaT) T,
‘Whokiioed, Essax SE1L1
avT, Graar Barain

Fird 3435 Rew. G

Cutput Configuration
v waltage FF a0d one cusant PR F; oae o the ooar cuul 5 anaiilad
e e al PTG Sanich B2, Dufool Aacnoa May e peogea emead by
A doanca OIF svarch locanad oa o of B8 S8asoe, Banean Be [rangod s
0~y g2 alad acrdi covar,

Dutput Rating
Woltage PP O D2 L0y O, 16 M mazemieeTl
Curraar FrF; 4 mMA o 200MA, LoRa o 200 o eTpe daace

Dutput Protection Circuitry
Born corpung aa pecaonad agaAst onanaucos caadoad aad 1o oot

Performance Specifications
Esagig Repearaphny: 10, 1% of the measuced drganos (10200
TTINTI
Eangiag Resolunon: 020 avm {0002 in]
AA3l0g Curpor Bascluncas; 2, A ud

Ermsinonmental Rating
Laatoeoot dasiga s canad [FET; MEMA GF

Operating Temperatune
Temyearaa: 2500 + 70 ™5 (—13 1 +153 °F)
Wl azmum ralanse Auerndicy | LOGAE

Vibration and Mechanical Shock
Al madals mear il Zod |, 202F raquinaTaars, Marmod 20148 WIEVSIIM: 10
EOHZ maz., douide amphtude O 0E-ach, Mo acoalavanca 1G]
fiarod 218 ooeAdinee1s H & I{E-HIJE!{: T35 Wl ol Cyeaang; Lo o
ACAIcyEe anca|. Also mears [EC 34732 raqueamears: 305, 11 ms dusanoa,
nalt e wave

Application Notes
BAGTIOT] C3QEl S8 ) S00TIT 3 S0 TR Alue g plane ar 30 m (113"
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Performance Curves

Effective Beam with 100 = 100 mm Plate Target (Typical) Effective Beam with 2.5 cm Rod Target (Typical)
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Dimensions
Cabled Models S-pin 718 in-l6UNF QD Models 5-pin M12 QD Models

T o sparenl Corsr |G askabed §

‘immy Sanabg Shbhs
Tuiputlosd Shkus
Pawar

Jpan o Aocess:

Push Butin Br

Pogomre ng olSanaeg

HImm _,-"'b\-\"' .
[V B
T rarms] uear
ff{]_,.r" Canlerims
Hilem
3
Gdmm B35
s
sEEE] AZmm [Eb) Sy
Chamnce )
TimE
= g
HaxRu Suppled
T brmalThesad: (L2 APSH § 2m B Cable
EximnalThesd: 3= 135) imm BE"] iSmm @BE")
Accessories
Cordsets
5-Pin 7/8-in Cord sets with Shield—Single Ended
Mod el Length Sty le Dimensions Pimout | Femal e)
MECC2-506 2 {E-.":hE- TI:] 2 a
MBCC2-512 4 m {1-3-].11:] 4z Tyl. rg.130n 23
1 3
Ereangir 1 5
X5 -
MBCC2-530 g M {2351 E ? ] L
A = Blua
d = Black
S o= vallow
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5-Pin Threaded M12 Cordsets with Shield—Single Ended
Model Length Sty e Dimensions Pimout | Female)
MQDEC2-506 2 miEaET]
MOQDECZ-515 % M (1641 ATyp—
MQDEC2-530 T M (25,51 [
Sreanghr
MQDEC2-550 13 (45 2 %) —
MI %1
MQDEC2-575 23.m {7544 1) aM5
MQDEC2-5100 A0.2M (LG 1]
MQDECZ-506R A 2 miEaET]
. ZTe. 1 = Beown
MODEC2-515R A %M {16.4 1) i | 3 = Wi
-]
MQDECZ-530RA g {2351 — 1| | 3 = Blua
-] DTy d = Blacy
MODEC2-550/ A 15m {43 2 %) Fughr-Angle L8 5= Geay
MODEC2-57T5RA 23.m {T2.d4 1]
M2 1—f—]
MQDEC2-5100 RA ALM{LoL 53 ¥ o M5 D573
Brackets
SB35 Eirr [embmrs T - SMEIDC e
an ETLF P I
= Bgedd beactoar yarh A0 T bt skl = 30 .qm sae clamga, Hack FBT
MoUADAG 1 ole o Sasoe wriar &
= AduFable cagie vl nall — e
= Black rantoeced thenmodlage ware = Samless seel mouanag B
poiagnas nardwara mdud ad 3
= Sraaless Fadl mooanag and o A " = Wlowanag hola foe 30T ssasoe

Svred 100G b 3adwane cioded

Hole center s pacing: &=8 43
Hole size: Bz 272

SMEB3IDMM
= l2ga. gavless Faal Dracs
Wil Curad Moanng Slhoes foe
WEFSANIE CAELANC
= Claaeanca tor WG o)
N ardware
= Blooanag ole foe 30 T seasoe

Hole center spacing: & = 3L, AmBE= 254
Hole size: 4 - 42537, B =-8a64, 2 =0301

Banner Engineering Corp. Limited Warranty

Barmy Engarenmg Corg. waavans oz groduns o e fee Mmm delens a maesal od wykmashg e gae sy iiguwng viedae of shgmeo. Base: Engermang Corg, vl cegar o
regace. e of chumge. a1y produn, of s manalaoes s wihch . auing ume LS maeed i ue faogey. s ipund e g deleoess docag e wigeiany genod . Toes wav gy dogs g
oy damage or iy Iy Meums, S, o e moroge Agh oA e aRalagn gl v Banoe grodun.,

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EMPRESS OR IMPLIED NCLUDI NG, WITHOUT LIMITATION, ANY
WARRANTY OF MERCHANTABILITY OR FITHNESS FOR A PARTICULAR PURPOSE], AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR
TRADE USAGE.

T War amy o5 machmym Ad e 1 rega o, guie dosmeegn of Baasc £ i'lﬂ:-’"'%':':r’ﬂ.. rejaceney, I MO EVENT SHALL BANKNER ENGINE ERING CORP. BE LIKBLE TD
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, E;iﬁF_HE , LOSSES, LOSS OF PROFTS, OR ANY INCIDENTAL, CONSEQUERNTIAL OR SPECIAL
DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE PRODUCT, WHETHER ARISING IN CONTRACT OR WARRANTY,
STATUTE, TORT, STRICT WABILITY, NEGLKSE NCE, OR OTHERWISE.
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gegduny s deahed as mueaeded e soch gemEs wil wpd v grodun waavam, Ay g d e L LS grogdun, el gy Bagress a0amad Dy Banes Egemmeng Corg vl ugd
L grodun, v gees. Ml sgeod cavgns guighsed wies dogoomen am su e change: Banoes mamees e g iy gmdun, sgen hoaons g0 agdae dooomsausan anay wme.
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