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Datasheet

Radar-Based Sensors for Detection of Moving and Stationary Targeis

+  FMCW radar detects moving and stationary objects

+  Higher sensitivity and longer range

= Adjustable sensing field—ignores objects bevond setpoint

+ Easy setup and configuration of range, sensitivity, and output with simple DIP

switches
+  Sensing functions are unaffected by wind, falling rain or snow, fog, humidity, air

temperatures, or light
=  Sensor operates in Industrial, Scientific, and Medical (I1SM) telecommunication band

+ Rugged IP&7T housing withstands harsh envirocnments

& WARNING:
* Do not use this device for personnel protection
+ Lsing 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-

energized (off) output condition.
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Overview

The R-GAGE sensor emits a well-defined beam of high-frequency radio waves from an internal antenna. Some of this emitted
energy reflects back to the receiving antenna. Signal processing electronics in the sensor determine the distance from the sensor to
the ocbject based on the time delay of the retum signal. The sensor can be configured (via DIP switches) to sense cbjects upto a
specific distance, ignoring objects beyond this distance (also called background suppression).
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Setpoints EU, KR Models TW, US Models
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Figure 2. R-54G E Feshres 1. Power LED: Green (power OM)

2. Signal Strength LED: Red (flashes in proporion to the signal strength)
3. Output LED=s: ¥ellow (output energized); Red (configuration)

® @

Access the DIP switches behind the threaded cap on the sensor back (not
s hown)

R-GAGE setpoint distances, minimum and maximum (sensor will detect
objects up to setpoint and ignore objects beyond the setpoint)

Sensor Confiurton

The sensing zone distance, sensitivity, and output configuration can be selected via the DIP switches on the back of the sensor. Use
the included spanner to open the screw-off cover on the back of the sensor and access the DIFP switches.

‘Iﬁ? Important: Tighten the DIP switch cover a full guarter tum after contact to maintain the watertight seal.

DIP Switch Functions

Swwitch Function
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OIP switch 1 is on the left and OIP switch 8 is on the right.

Distance Settings

* Default settings

Distance
Switch 1 Switch 2 Switch 3
EU, KR Models TW, US Models
0 0 0 2m (6.6 1) 3.5m (1151
0 0 1 3Im (2.8 1) 4 m(13.1 #)
0 1 0 4 m(13.1ft) 5 m (164 ft)
0 1 1 6 m(19.7 ft) 6 m(19.7 i)
1* o a* B m(26.2 1) Bm (262 1)
1 0 1 12 m(39.4 1) 12 m (39.4 h)
1 1 0 16 m(52.5 1) 16 m (52.5 h)
1 1 1 24 m(7B.7H) 24 m (7B.T h)
s —— 2

Note: Highest sensitivity is achieved only if sensing distance is 8 m (26 .2 ft) or less.
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R-5AGER QOTZ0OR-AFH Sansor

E=— Note: Near-field sensitivity boost is enabled when set to 4 m (13.1 ) or less.

Sensitivity Selection

Switch 4 Switch § Sensitivity
o o 4 {Hgnag)

o 1 3 {Hgh)
o 2 {tadue)

1 1 1 {Loww)

* Default settings

rle=—= MNote: Use the sensitivity selection to ignore unw anted weak reflections within the field of view, and not to narrow

the beam width. Marrow-beam R-GAGE sensor models are available.

Output Confiurton

Savitch 6 Hormally Open/Momally Closed
o 1o Ally oyan
1 roemally clogad
* Default settings
Hesponse Speed
Switch 7 Switch 8 On Total (ms) Off Total (ms) Total (ms)
¥ ¥ o "] Log
o 1 =0 0 =0
1 ¥ o Looe Loac
1 1 120 Zrrr 6120

* Default settings

Windows

The R-GAGE sensor can be placed behind a glass or a plastic window, but the configuration must be tested and the distance from
the sensor to the window must be determined and controlled prior to installation. There is typically a 20% signal reduction when the
sensor is placed behind a window.

Polycarbonate at 4 mm thickness performs well in most situations, but the performance depends on filler materials. Thinner (1 to 3
mm) windows have high reflection. The amount of reflection depends on the material, thickness, and distance from the sensor to the
wired o,

Locate the sensor in a position of minimum reflection from the window, which will repeat every 6.1 mm of distance between the
sensor and the window. The positions of maximum reflection from the window repeat between the minimums, and decrease in effect
until the window is approximately 150 mm (5.9 in) away. Consult the factory for pre-tested window materials which can be used at
amy distance without issue.

Additicnally, the face of the window should be protected from flowing water and ice by use of a flow diverter or hood directly above
the window. Falling rain or snow in the air in front of the window, light water mist, or small beads on the face of the window are
typically not an issue. However, a thick, continuous surface of water or ice directly on the face of the window can be detected as a

dielectric boundary.
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Wiring

R-GAGEM OT20R-AFH Sanzor

There is no connection to the gray (gy) wire.
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Note: Banner recommends that the shield wire (quick-
disconnect cordsets only) be connected to earth ground or dc
common. Shielded cordsets are recommended for all quick=-
disconnect models.

Range
Tha gangor g anla i daracr 3, pwioysdy ciyad (see Daraaaile Dineos] voen L
Mo 24 M {33 o TALT ), dageaa duag o raeger

Detectable Objects
DS oAy Al wanas, & Semilas gh-d2laaas mareaals

Cperating Principle

Fraquency modulared connaucosaave (FCW] cadar
Operating Frequency

LIS, T'W podals: 24 .075—24 175 S Hr, 156 Baad

EL, KR, 25 Wodels: 24 05024 250 GHI, 15M Band

M actimum Cutput Poweer
ERF:3.2.mW, 5dBm
EIRF: 100 i, 20 dBm
Supply Voltage
L2 D0 oo 30y DT, less paa LO0 mia, exduseve of load
For KR models: 12w DS w24 W OC, l2ss taa 100 md axdusies of load
Supply Protec tion Circuitry
Frodacnad 3qanst vaverse (olanty 3nd raasiear yareiiages
Delay at Powee -up
Less than 2 saocads

Cutput Configuration

Bz 3¢ W FIIFT F coraar, L30MA; DIF svarch & salacrs D, (datauic] o r 2,

faba= N 1
Cutput Protection
Froaacied 3gamst SA0 arcml CoAadingas

Response Tinme
OIF swachas T4 8 salact ONWDFF raganase nme

Complles with
IMDOA Standarts
M1455«158

Indicators

Power LED: Geaan {noweas D4]

Signal Strength LED: Red, fashes v gropoenoa (05043l Srengi, Sready
0 3L dd @Foass gad . Daly diares agaal amphiode, Aok fargal digance,
Cutput LEDs:! Yallow {curoul anaeaprad | Red fecatgueanca)

Esa Fiqure 2o, 2

Ad justments
DIF-sMarci-cohgueaidla S8a5iag drganog, Saasily, FagI0Isa nae, aad
QLU COA U ADD

Conis tru ction
Housing ! ABE mlwr a4acaara
Lightpipes: Aoayhe
Acoess Cap: Folyager
Cperating Temperatune
=40 7T 0o 455 7T (=40 TF 1o 4+ 145 °F)

Ermvirommental Rating
IFET

Connections
Innagral Sea 2 m {65 1 calble o M 12 Eurc-side S0 atnag 20 models
raquirg 3, mianag covdsed

Certifications

q

ETESVEM 300 440

FZ2Z par 15

RES-210

AMATEL Careqody 11
CHIT Careqory G
ARIB ETOD T-73

KZ mark - MSIFIRRA
LY L

IDA Sigapoee

o oonaes, ooaram Baaags Engagaang
Counly at Sage: LISA

FCC ID: UEAQTSORUS—This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) this device may not cause harmful interference, and (2) this device must accept any interference received, including interference

that may cause undesired operation.

IC: T044A-0TS0RCA—This device complies with Industry Canada license-exempt RSS standard(s). Operation is subject to the
following two conditions: (1) this device may not cause interference, and (2) this device must accept any interference, including

interference that may cause undesired operation of the device.

Cet appareil est conforme aux CHNR exempts de licence dindustrie Canada. Son fonctionnement st soumis aux deux conditions
suivantes: (1) Ce dispositif ne peut causer des interférences; et(2) Ce dispositif doit accepter toute interférence, y compris les
interférences qui peuvent entrainer un mauvais fonctionnement de Iappareil.
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R-GASER QT30 R-AFH Eaasoy

0385-11-4042

1 Este equipamento ndo tem direito & protegio contra interferéncia prejudicial e
0 2 néo pode causar interferéncia em sistemas devidamente autorizados.
ANATEL
[07) DTBOBG2ARAZIOE

SRDZ24- 103824100 2TRD.1 South Korea Class A Certification
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Beam Pattern

Typical Beam Pattem (with BRTR-CC20E Radar Target, Radar Cross Typical Beam Pattemn (with 4 different targets) at highest sensitivity level
Section =50 m)
Lefi-Fughr B2am Famam Lefi-Raght Baam Famen
20 I 20m
| Sensitivity 4 | Target 4
L msitiv
Sensitivity 1 ity Targetl F"-_%\
1om —-’-f 1om \\_.
‘-.--_/
20m 20m
o 10m 20m aom 40.m o 10m 20 aom 40.m
Distance Dvxanca
1-4: dizana s s2asiily lawal L: weak Dhed (Radas o0ss s2cnoa = 0.25m)

2:Car (Radas 0aoss sacnoa = 3me)
3: Large Teuck (Radar cross sacnon = 500
4: Fagzeages Tran (Radar oioss sacooa = 300 1)

Mote: The effective beam pattem depends on the sensitivity level and target properties.
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Dimensions
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R-GAGEM OT20R-AFH Sanzor

t

Bimm
{are")

Cluick Disconneact (QD) Cordsets

5-Pin Threaded M12 Cordsets with Shield—Single Ended
Md el Length Sty le Dimensions Pimout | Femal e)
MQDEC2-506 2MiEaET
' MTyp—e]
MQDECZ-515 % M 16,4 1) _
MQDEC2-530 T M25.50) Sreagh | W
MQDEC2-550 15mids 2 1) M
R ok 5
MQDEC2-506R A 2MmiEaET 2p
MQDEC2-515R A %M 164 1) '_p_;g:"]_"l
MQDEC2-530R A T M25.50) P | 1
BTy,
Reght-aagla e 4 = Black
_l_ = Gedy
MQDEC2-550R A 12.m {43 2 1) ——
M1k 1— |
o 145 P57
— Mote: Pin 5 is not used.
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R-GAGEM OT20R-AFH Sanzor

Mounting Brackets

Allmeasurements are listed in millimeters, unless noted otherwise.
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Hole center s pacing: A= 31, Aw B=234
Hole size: A = 4252 T, B =264, ST =8 3021

Hole center spacing: A=a303
Hole size: A=a 7.0, B=2 300

Weather Dfltors and Shields

QTH0RCHE Weather Deflector
- Raqurad frne R-54A5E15
2aansad [0 <30 O 500
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QTE0RWS Weather Shield
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Banner Engineering Corp. Limited Warranty
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THIS LIMITED WARRANTY IS EXCLUSIVE AND I LIEU OF ALL OTHER WARRANTIES WHETHER EMPRESS OR IMPLIED INCLUDING , WITHOUT LIMITATION, ANY
WARRANTY OF MERCHANTABILITY OR FITHESS FOR A PARTICULAR PURPOSE], AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR
TRADE USAGE.

Thes'Waramy s machmye a0d moed 1 emgae e, g e dvsoemega of Baaoes Eqgaeeang Coeg., ceglacemes I RO EVENT SHALL BANKNER ENGINEERING CORP. BE LIABLE TD
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, SES, LOSSES, LOSS OF PROFITS, OR ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL
DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR IHABILITY TOUSE THE PRODUCT, WHETHER ARISING IN CONTRACT OR WARRANTY,
STATUTE, TORT, STRICT UABILITY, NEGLKSENCE, OR OTHERWISE.
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