
Dat ash eet

Radar-Based Dual-Zone Narrow-Beam  Sensors for Detect ion of Moving and Stat ionary Targets

• FMCW ( t rue-presence)  radar detects m oving and stat ionary objects

• Narrow 11°  ×  13°  beam  pat tern

• Two independent , adjustable sensing zones detect  objects up to 40 m eters
away (131.2 ft )

• Easy setup and configurat ion of range, sensit iv ity, and output  with sim ple DI P
switches

• Sensing funct ions are unaffected by wind, falling rain or snow, fog, hum idity,
air  tem peratures, or light

• Sensor operates in I ndust r ial, Scient ific, and Medical ( I SM)  telecom m unicat ion
band

• Rugged I P67 housing withstands harsh environm ents

Protected by US patents

Mod el
Sen sin g

Ran g e
Con n ect ion

Su p p ly

Vo l t ag e
Telecom  Ap p r ov al Ou t p u t

Q2 4 0 RA- US- AF2 Q Two
independent

sensing
zones;  1 to

40+  m eters
(131 ft )

5-pin M12
quick

disconnect

12 to 30 V
dc

Telecom  approved for US and Canada

DI P-switch-
selectable NPN or
PNP;  N.O. or N.C.

Q2 4 0 RA- EU- AF2 Q
Telecom  approved for Europe, UK,

Aust ralia, and New Zealand

Q2 4 0 RA- CN- AF2 Q Telecom  approved for China

CAUTI ON:  Mak e No  Mod i f i cat ion s t o  t h is Pr od u ct

Any m odificat ions to this product  not  expressly approved by Banner Engineering could void the user 's

authority to operate the product . Con t act  Ban n er  En g in eer in g  f o r  m or e in f o r m at ion .

W ARNI NG:  No t  To  Be Used  f o r  Per son n el  Pr o t ect ion

Nev er  u se t h is d ev ice as a sen sin g  d ev ice f o r  p er son n el  p r o t ect ion . Do in g  so  cou ld  lead  t o

ser iou s in j u r y  o r  d eat h . This device does not  include the self-checking redundant  circuit ry necessary

to allow its use in personnel safety applicat ions. A sensor failure or m alfunct ion can cause either an
energized or de-energized sensor output  condit ion.

Ov er v iew

The R-GAGE sensor em its a well-defined beam  of high- frequency radio waves from  an internal antenna. Som e of this
em it ted energy is reflected back to the receiving antenna. Signal processing elect ronics determ ine the distance from  the
sensor to the object  based on the t im e delay of the return signal. The sensor can be configured to two independent

sensing zones.

The two sensing zones are factory pre-set  to default  distances;  they can be reconfigured for different  distances using the

DI P switches on the side of the sensor. The sensor is plug- in ready for im m ediate operat ion.

The sensit iv ity is precalibrated at  the factory, assum ing that  the sensing field will be clear of obstacles. The sensit iv ity can
be adjusted using the DI P switches on the side of the sensor.
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Figure 1. R-GAGE features

1. Output  LEDs:  Yellow (output  1 energized) ;  Red
(configurat ion)

2. Output  LEDs:  Yellow (output  2 energized) ;  Red
(configurat ion)

3. Power LED:  Green (power ON)

4. Signal St rength LED:  Red ( flashes in proport ion to
the signal st rength)

5. DI P switch row A

6. DI P switch row B

Access the DI P switches behind the threaded cap on the
sensor side

D

X Y

A B

Zone 1 Zone 2

Figure 2. R-GAGE setpoint  distances

EU, CN Mod el US Mod el

X Minim um  Zone 1 setpoint  distance 2 m  (6.6 ft ) 3.5 m  (11.5 ft )

Y Maxim um  Zone 1 setpoint  distance 30 m  (98.4 ft ) 30 m  (98.4 ft )

A Minim um  Zone 2 (offset  from  Zone 1:  2 m  to 25 m ) 4 m  (13.1 ft ) 5.5 m  (18.0 ft )

B Maxim um  Zone 2 (offset  from  Zone 1:  2 m  to 25 m ) 55 m  (180.4 ft ) 55 m  (180.4 ft )

D Dead Zone1

Sen sor  Con f ig u r at ion

The sensit iv ity and output  configurat ion can be selected via the DI P switches on the side of the sensor. Use the included
spanner to open the screw-off cover on the side of the sensor and access the DI P switches.

I m p or t an t :  Tighten the DI P switch cover a full quarter turn after contact  to m aintain the watert ight
seal.

DI P Sw i t ch  Fu n ct ion s

Sw i t ch es Fu n ct ion

A1, A2, A3, A4 Zone 1 Distance (detects objects from  sensor face to this point )

A5, A6, A7 Zone 2 Distance, Offset  from  Zone 1

1 Typical dead zone:  0.4 m  (1.3 ft )  for m oving and 1.0 m  (3.3 ft )  for stat ionary targets, but  varies with target  reflect ivity.
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Sw i t ch es Fu n ct ion

A8 Polarity

B1, B2, B3 Sensit iv ity (higher sensit iv ity sees weaker objects and has a larger beam  pat tern)

B4, B5, B6 Response Speed

B7 Norm ally Open/ Norm ally Closed output  funct ionality

B8 Not  Used

DI P switch 1 is on the left  and DI P switch 8 is on the r ight .

Dist an ce Set t in g s

Zon e 1  Dist an ce

A1 A2 A3 A4
Dist an ce

EU, CN US

0 0 0 0 2 m  (6.6 ft ) 3.5 m  (11.5 ft )

0 0 0 1 2.5 m  (8.2 ft ) 4 m  (13.1 ft )

0 0 1 0 3 m  (9.8 ft ) 4.5 m  (14.8 ft )

0 0 1 1 3.5 m  (11.5 ft ) 5 m  (16.4 ft )

0 1 0 0 4 m  (13.1 ft ) 5.5 m  (18.0 ft )

0 1 0 1 5 m  (16.4 ft ) 6 m  (19.7 ft )

0 1 1 0 6 m  (19.7 ft ) 6.5 m  (21.3 ft )

0 1 1 1 7 m  (23.0 ft ) 7 m  (23.0 ft )

1* 0* 0* 0* 8 m  (26.2 ft ) 8 m  (26.2 ft )

1 0 0 1 10 m  (32.8 ft ) 10 m  (32.8 ft )

1 0 1 0 12 m  (39.4 ft ) 12 m  (39.4 ft )

1 0 1 1 14 m  (45.9 ft ) 14 m  (45.9 ft )

1 1 0 0 16 m  (52.5 ft ) 16 m  (52.5 ft )

1 1 0 1 20 m  (65.6 ft ) 20 m  (65.6 ft )

1 1 1 0 25 m  (82.0 ft ) 25 m  (82.0 ft )

1 1 1 1 30 m  (98.4 ft ) 30 m  (98.4 ft )

*  Default  set t ings

Zon e 2  Dist an ce Of f set  f r om  Zon e 1

A5 A6 A7 Of f set

0 0 0 2 m  (6.6 ft )

0 0 1 4 m  (13.1 ft )

0 1 0 6 m  (19.7 ft )

0* 1* 1* 8 m  (26.2 ft )

1 0 0 10 m  (32.8 ft )

1 0 1 15 m  (49.2 ft )

1 1 0 20 m  (65.6 ft )

1 1 1 25 m  (82.0 ft )

NOTE:  Highest  sensit iv ity is achieved only if the sensing distance is 36 m  (118.1 ft )  or less.

R-GAGE®  Q240RA-AF2 Sensor   

P/ N 184564 Rev. C www.bannerengineering.com  -  Tel:  + 1-763-544-3164 3



Sen si t i v i t y  Select ion

B1 B2 B3 Sen si t i v i t y

0 0 0 8 (Highest )

0 0 1 7...

0 1 0 6 (High)

0 * * 1 * * 1 * * 5...

1 * 0 * 0 * 4 (Medium )

1 0 1 3...

1 1 0 2 (Low)

1 1 1 1 (Lowest )

*  Default  set t ings for CN and US m odels

* * Default  set t ings for EU m odel

NOTE:  Operat ion at  a high sensit iv ity not  guaranteed for a zone set  beyond 45 m  (147.6 ft ) .

Ou t p u t  Con f ig u r at ion

A8 NPN /  PNP

0* NPN

1 PNP

*  Default  set t ings

B7 Nor m al ly  Op en  /  Closed

0* NO

1 NC

Resp on se Sp eed

B4 B5 B6 ON To t a l  ( m s) OFF To t a l  ( m s) To t a l  ( m s)

0 0 0 15 15 30

0 0 1 30 70 100

0 1 0 30 120 150

0* 1* 1* 50 300 350

1 0 0 50 600 650

1 0 1 30 1000 1030

1 1 0 120 600 720

1 1 1 120 6000 6120

*  Default  set t ings
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Sp eci f i cat ion s

Ran g e

The sensor is able to detect  a proper object  (see Detectable Objects)

from  1 to 40+  m  (3.3 to 131.2+  ft ) , depending on target

Det ect ab le Ob j ect s

Objects containing m etal, water, or sim ilar high-dielect r ic m aterials

Op er at in g  Pr in cip le

Frequency m odulated cont inuous-wave (FMCW) radar

Op er at in g  Fr eq u en cy

US Models:  24.075–24.175 GHz, I SM Band

EU, CN Models:  24.050–24.250 GHz, I SM Band

Max im u m  Ou t p u t  Pow er

US, CN Mod els:  ERP:  3.3 m W, 5 dBm , EI RP:  358 m W, 25.5 dBm

EU Mod els:  ERP:  0.9 m W, -0.5 dBm , EI RP:  100 m W, 20 dBm

Su p p ly  Vo l t ag e

12 to 30 V dc, less than 100 m A, exclusive of load

Su p p ly  Pr o t ect ion  Ci r cu i t r y

Protected against  reverse polar ity and t ransient  overvoltages

Delay  at  Pow er - u p

Less than 2 seconds

Ou t p u t  Con f ig u r at ion

DI P switch A8 selects Dual NPN (default )  or PNP;  DI P switch B7 selects

N.O. (default )  or N.C. operat ion;  150m A each

· Zon e 1  ou t p u t :  white wire

· Zon e 2  ou t p u t :  black wire

Ou t p u t  Pr o t ect ion

Protected against  short  circuit  condit ions

Resp on se Tim e

DI P-switch-configurable ON/ OFF response t im e

I n d icat o r s

Pow er  LED:  Green (power ON)

Sig n al  St r en g t h  LED :  Red, flashes in proport ion to signal st rength.

Steady on at  4x excess gain. Only indicates signal am plitude, not

target  distance.

Ou t p u t  LEDs:  Yellow (output  energized)  /  Red (configurat ion)

See Overview on page 1

Ad j u st m en t s

DI P-switch-configurable sensing distance, sensit iv ity, response t im e,

and output  configurat ion

Con st r u ct ion

Hou sin g :  Polycarbonate

Lig h t p ip es:  Acrylic

Access Cap :  Polyester

Op er at in g  Tem p er at u r e

– 40°  to +  65°  C (– 40°  to +  149°  F)

En v i r on m en t a l  Rat in g

I P67

Con n ect ion s

I ntegral M12 Euro-style QD fit t ing. QD m odels require a m at ing cordset

Cer t i f i ca t ion s

;  CMI I T Category G, FCC part  15, RSS-210, ETSI / EN 300 440;

others pending

Beam  An g les

SIDE TOP

FCC I D:  UE3Q240RAUS—This device com plies with Part  15 of the FCC Rules. Operat ion is subject  to the following two

condit ions:  (1)  this device m ay not  cause harm ful interference, and (2)  this device m ust  accept  any interference received,

including interference that  m ay cause undesired operat ion.

I C:  7044A-Q240RA—This device com plies with I ndust ry Canada license-exem pt  RSS standard(s) . Operat ion is subject  to
the following two condit ions:  (1)  this device m ay not  cause interference, and (2)  this device m ust  accept  any interference,
including interference that  m ay cause undesired operat ion of the device.

Cet  appareil est  conform e aux CNR exem pts de licence d'I ndust r ie Canada. Son fonct ionnem ent  est  soum is aux deux

condit ions suivantes:  (1)  Ce disposit if ne peut  causer des interférences;  et  (2)  Ce disposit if doit  accepter toute
interférence, y com pris les interférences qui peuvent  ent raîner un m auvais fonct ionnem ent  de l'appareil.

R-GAGE®  Q240RA-AF2 Sensor   
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Beam  Pat t er n —US an d  CN Mod els

Ty p ica l  Beam  Pat t er n  ( w i t h  BRTR- CC2 0 E Rad ar
Tar g et , Rad ar  Cr oss Sect ion  =  5 0  m 2 )

Ty p ica l  Beam  Pat t er n  ( w i t h  4  d i f f er en t  t ar g et s)

0

0

-1

-2

-3

3

2

1

5 10 15 20 25

Meters
30 35 40 45

M
et

er
s

Sensitivity 1

Sensitivity 8
8

1 2 3 4

5

6

7

1–8:  I ndicates sensit iv ity level
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At  sensit iv ity level 8

1:  Weak Object  (Radar cross sect ion =  0.25 m 2)

2:  Car (Radar cross sect ion =  3 m 2)

3:  Large Truck (Radar cross sect ion =  50 m 2)

4:  Passenger Train (Radar cross sect ion =  300 m 2)
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3
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At  sensit iv ity level 4

NOTE:  The effect ive beam  pat tern depends on the sensit iv ity level and target  propert ies.
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Beam  Pat t er n —EU Mod els

Ty p ica l  Beam  Pat t er n  ( w i t h  BRTR- CC2 0 E Rad ar
Tar g et , Rad ar  Cr oss Sect ion  =  5 0  m 2 )

Ty p ica l  Beam  Pat t er n  ( w i t h  4  d i f f er en t  t ar g et s)
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Sensitivity 1
Sensitivity 8

1–8:  I ndicates sensit iv ity level
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At  sensit iv ity level 8

1:  Weak Object  (Radar cross sect ion =  0.25 m 2)

2:  Car (Radar cross sect ion =  3 m 2)

3:  Large Truck (Radar cross sect ion =  50 m 2)

4:  Passenger Train (Radar cross sect ion =  300 m 2)
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At  sensit iv ity level 5

NOTE:  The effect ive beam  pat tern depends on the sensit iv ity level and target  propert ies.

R-GAGE®  Q240RA-AF2 Sensor   

P/ N 184564 Rev. C www.bannerengineering.com  -  Tel:  + 1-763-544-3164 7



Dim en sion s

All m easurem ents are listed in m illim eters [ inches] , unless noted otherwise.

W in d ow s

The R-GAGE sensor can be placed behind a glass or a plast ic window, but  the configurat ion m ust  be tested and the

distance from  the sensor to the window m ust  be determ ined and cont rolled pr ior to installat ion. There is typically a 20%
signal reduct ion when the sensor is placed behind a window.

Polycarbonate at  4 m m  thickness perform s well in m ost  situat ions, but  the perform ance depends on filler m aterials.

Thinner (1 to 3 m m )  windows have high reflect ion. The am ount  of reflect ion depends on the m aterial, thickness, and

distance from  the sensor to the window.

Locate the sensor in a posit ion of m inim um  reflect ion from  the window, which will repeat  every 6.1 m m  of distance

between the sensor and the window. The posit ions of m axim um  reflect ion from  the window repeat  between the m inim um s,

and decrease in effect  unt il the window is approxim ately 150 m m  (5.9 in)  away. Consult  the factory for pre- tested window
m aterials which can be used at  any distance without  issue.

Addit ionally, the face of the window should be protected from  flowing water and ice by use of a flow diverter or hood
direct ly above the window. Falling rain or snow in the air  in front  of the window, light  water m ist , or sm all beads on the

face of the window are typically not  an issue. However, a thick, cont inuous surface of water or ice direct ly on the face of

the window can be detected as a dielect r ic boundary.

The Q240WS is a clip-on hydrophobic weather shield accessory specially designed to m eet  these requirem ents.

  R-GAGE®  Q240RA-AF2 Sensor
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W ir in g

shield (QD cordset)

3

1

2

4

5

12-30V dc

Load 1

Load 2

+

–

W ir in g  Key :

1. Brown

2. White

3. Blue

4. Black

5. Gray (Do not  connect )

NOTE:  Banner recom m ends that  the shield wire
(QD cordsets only)  be connected to earth ground
or dc com m on. Shielded cordsets are
recom m ended for all QD m odels.

Accesso r ies

Qu ick  Discon n ect  ( QD)  Cor d set s

5 - Pin  Th r ead ed  M1 2 / Eu r o - St y le Cor d set s—w i t h  Sh ie ld

Mod el Len g t h St y le Dim en sion s Pin ou t  ( Fem ale)

MQDEC2 - 5 0 6 1.83 m  (6 ft )

St raight

44 Typ.

ø 14.5
M12 x 1 2

3
4

1

5

1 =  Brown

2 =  White

3 =  Blue

4 =  Black

5 =  Gray

MQDEC2 - 5 1 5 4.57 m  (15 ft )

MQDEC2 - 5 3 0 9.14 m  (30 ft )

MQDEC2 - 5 5 0 15.2 m  (50 ft )

MQDEC2 - 5 0 6 RA 1.83 m  (6 ft )

Right -Angle

32 Typ.
[1.26"]

30 Typ.
[1.18"]

ø 14.5 [0.57"]
M12 x 1

MQDEC2 - 5 1 5 RA 4.57 m  (15 ft )

MQDEC2 - 5 3 0 RA 9.14 m  (30 ft )

MQDEC2 - 5 5 0 RA 15.2 m  (50 ft )

NOTE:  Pin 5 is not  used.

Br ack et s an d  Ot h er  Accesso r ies

SMBQ2 4 0 SS2

• Add-on accessory to be

used in conjunct ion with
SMBQ240SS1

• Provides ±  20°  of t ilt  in
second axis for m axim um
cont rol of sensor alignm ent

• 12 gauge stainless steel

Q2 4 0 W S

• Coated to help repel water

and m axim ize signal
st rength

• Snap-on cover for easy
applicat ion and replacem ent

R-GAGE®  Q240RA-AF2 Sensor   
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SMBQ2 4 0 SS1

• Sensor m ount ing plate and
pivot ing bracket

• Provides ±  20°  of t ilt  in one
axis for enhanced sensor

alignm ent

• 12 gauge stainless steel

• Sensor can m ount  on

bracket  horizontally or

vert ically

Q240RA R-GAGE sensor shown with all three accessories installed.

Ban n er  En g in eer in g  Cor p . Lim i t ed  W ar r an t y

Banner Engineering Corp. warrants its products to be free from  defects in m aterial and workm anship for one year following the date of shipm ent . Banner Engineering Corp.
will repair or replace, free of charge, any product  of its m anufacture which, at  the t im e it  is returned to the factory, is found to have been defect ive during the warranty

period. This warranty does not  cover dam age or liabilit y for m isuse, abuse, or the im proper applicat ion or installat ion of the Banner product .

THI S LI MI TED W ARRANTY I S EXCLUSI VE AND I N  LI EU OF ALL OTHER W ARRANTI ES W HETHER EXPRESS OR I MPLI ED ( I NCLUDI NG, W I THOUT LI MI TATI ON,
ANY W ARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPOSE) , AND W HETHER ARI SI NG UNDER COURSE OF PERFORMANCE, COURSE
OF DEALI NG OR TRADE USAGE.

This Warranty is exclusive and lim ited to repair or, at  the discret ion of Banner Engineering Corp., replacem ent . I N  NO EVENT SHALL BANNER ENGI NEERI NG CORP. BE
LI ABLE TO BUYER OR ANY OTHER PERSON OR ENTI TY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFI TS, OR ANY I NCI DENTAL,
CONSEQUENTI AL OR SPECI AL DAMAGES RESULTI NG FROM ANY PRODUCT DEFECT OR FROM THE USE OR I NABI LI TY TO USE THE PRODUCT, W HETHER

ARI SI NG I N  CONTRACT OR W ARRANTY, STATUTE, TORT, STRI CT LI ABI LI TY, NEGLI GENCE, OR OTHERW I SE.

Banner Engineering Corp. reserves the r ight  to change, m odify or im prove the design of the product  without  assum ing any obligat ions or liabilit ies relat ing to any product
previously m anufactured by Banner Engineering Corp. Any m isuse, abuse, or im proper applicat ion or installat ion of this product  or use of the product  for personal protect ion
applicat ions when the product  is ident ified as not  intended for such purposes will void the product  warranty. Any m odificat ions to this product  without  pr ior express approval
by Banner Engineering Corp will void the product  warrant ies. All specificat ions published in this docum ent  are subject  to change;  Banner reserves the r ight  to m odify product
specificat ions or update docum entat ion at  any t im e. For the m ost  recent  version of any docum entat ion, refer to:  www.bannerengineering.com .
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