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1  Pr od u ct  Descr ip t ion
Advanced sensor with dual digital displays for use with plast ic and glass fiber opt ic assem blies

• A full feature DI N rail m ounted fiber opt ic light  receiver for external light
detect ion

• Capable of detect ing light  level changes over all v isible light  colors plus
infrared and near ult raviolet

• Easy to apply in m any LED and lam p inspect ion stat ions

• Easy to read dual digital displays show both signal level and threshold
sim ultaneously

• Lever act ion fiber clam p provides stable, reliable, and t rouble- free fiber
clam ping

• Sim ple user interface ensures easy sensor set -up and program m ing via
displays and switches/ but tons or rem ote input  teach wire

• TEACH and SET m ethods ensure opt im al gain and threshold set t ings

• Operates over a wide range of light  levels

• User has full cont rol over all operat ing param eters:  threshold, Light
Operate or Dark Operate, output  t im ing funct ions, gain level, and response
speed

• Response speeds of 50 m s and 150 m s

• Sleek 10 m m  wide housing m ounts to 35 m m  DI N rail

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.

1 .1  Mod els

Mod el Ou t p u t s Con n ect o r 1

DF- G1 - NR- 2 M Single NPN
2 m  (6.5 ft )  cable, 4-wire

DF- G1 - PR- 2 M Single PNP

DF- G1 - NR- Q5 Single NPN 150 m m  (6 in)  PVC pigtail,  M12 Euro QD connector,
4-pinDF- G1 - PR- Q5 Single PNP

DF- G1 - NR- Q7 Single NPN
I ntegral M8 Pico QD connector, 4-pin

DF- G1 - PR- Q7 Single PNP

1 .2  Ov er v iew

The DF-G1 is an easy- to-use, DI N- rail-m ountable fiber opt ic light  receiver. I t  provides high-perform ance sensing for
external light  applicat ions.

The sensor’s com pact  housing has dual digital displays (Red/ Green)  and a br ight  output  LED for easy program m ing and
status m onitor ing during operat ion. The sensor features a single discrete output , either NPN or PNP, by m odel.

An accessory clam p is available to secure a bank of connected sensors together on a DI N rail (see Accessories on page
27) .

1 Connector opt ions:

• A m odel with a QD connector requires a m at ing cordset  (see Quick-Disconnect  Cordsets on page 27) .

• For 9 m  cable, change the suffix 2M to 9 M  in the 2 m  m odel num ber (exam ple, DF-G1-NR-9 M ) .

• For 150 m m  (6 in)  PVC pigtail,  M8 Pico QD connector, 4-pin change the suffix 2M to Q3  in the 2 m  m odel num ber (exam ple,
DF-G1-NR-Q3 ) .

  DF-G1 Expert™ Dual Display Fiber Opt ic Light  Receiver
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Figure 1. DF-G1 Model Features

1 Output  LED

2 LO/ DO Switch

3 RUN/ PRG/ ADJ Mode Switch

4 Lever Act ion Fiber Clam p

5 Red Signal Level

6 Green Threshold

7 + / SET/ -  Rocker But ton

1 .3  Top  Pan el  I n t er f ace

Opening the dust  cover provides access to the top panel interface. The top panel interface consists of the RUN/ PRG/ ADJ
m ode switch, LO/ DO switch, + / SET/ -  rocker but ton, dual red/ green digital displays, and output  LED.

 

 

RUN/ PRG/ ADJ Mod e Sw i t ch

The RUN/ PRG/ ADJ m ode switch puts the sensor in RUN, PRG (Program ) , or ADJ (Adjust )  m ode. RUN
m ode allows the sensor to operate norm ally and prevents unintent ional program m ing changes via the
+ / SET/ -  rocker but ton. PRG m ode allows the sensor to be program m ed through the display-driven
program m ing m enu (see Program  Mode on page 9 ) . ADJ m ode allows the user to perform  Expert
TEACH/ SET m ethods and Manual Adjust  (see Adjust  Mode on page 13 ) .

 

 

LO/ DO Sw i t ch

The LO/ DO switch selects Light  Operate or Dark Operate m ode. I n Light  Operate m ode, the output  is
ON when the sensing condit ion is above the threshold. (For Window SET, the output  is ON when the
sensing condit ion is inside the window.)  I n Dark Operate m ode, the output  is ON when the sensing
condit ion is below the threshold. (For Window SET, the output  is ON when the sensing condit ion is
outside the window.)

 

 

+ / SET/ -  Rock er  Bu t t on

The + / SET/ -  rocker but ton is a 3-way but ton. The + / -  posit ions are engaged by rocking the but ton left /
r ight . The SET posit ion is engaged by clicking down the but ton while the rocker is in the m iddle posit ion.
All three but ton posit ions are used during PRG m ode to navigate the display-driven program m ing m enu.
During ADJ m ode, SET is used to perform  TEACH/ SET m ethods and + / -  are used to m anually adjust  the
threshold(s) . The rocker but ton is disabled during RUN m ode, except  when using Window SET, see 
Window SET on page 17.

 

 

Red / Gr een  Dig i t a l  Disp lay s

During RUN and ADJ m odes, the Red display shows the signal level, and the Green display shows the
threshold. During PRG m ode, both displays are used to navigate the display-driven program m ing m enu.

Ou t p u t  LED

The output  LED provides a visible indicat ion when the output  is act ivated.

DF-G1 Expert™ Dual Display Fiber Opt ic Light  Receiver   
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2  Ex t er n a l  Lig h t  Det ect ion  Con sid er at ion s
External light ing variat ions m ust  be carefully considered when applying this sensor because the am ount  of background
light  can m easurably affect  detect ion reliabilit y.

The DF-G1 Fiber Opt ic Light  Receiver detects both the light  of interest  and am bient  light . Figure 2 on page 5 shows
sim ulated light  levels for both the dark state and the light  state. The dark state is the am ount  of light  detected when the
external light  of interest  is not  present . Conversely, the light  state is the am ount  of light  detected when both the am bient
and external light  of interest  are present . I n the dark state, the graph shows that  light  detected can change with t im e.
Changes in the dark state light  levels are caused by variat ions in the am bient  light  levels (perhaps sunlight  or factory light
variat ions) . Typical variat ions in the detected light  level when the external light  of interest  is present  ( light  state)  are also
shown in the figure. Note again that  the light  level can vary with changes in the am bient  light  level.

DL

DL

BD

BD

Time

Brightest
Dark Level

Darkest
Light Level

Contrast =

Dark
State

Dark
State

Light
State

De
te

ct
ed

 L
ig

ht

Figure 2. Light  Levels

A successful sensing applicat ion is obtained when the sensor can detect  between the light  and dark condit ions. Two
im portant  points shown in Figure 2 on page 5 are the br ightest  dark level (BD)  and the darkest  light  level (DL) . These
values represent  the key values for determ ining if the applicat ion will be successfully detected. The applicat ion goal is to
m axim ize the light  level detected in the darkest  light  state. Using this concept  of cont rast , calculate the cont rast  available
to ensure a good sensing applicat ion. The cont rast  should be greater than 2 for robust  sensing applicat ions.

Con t r ast  =  DL/ BD

The DF-G1 Fiber Opt ic Light  Receiver detects light  over a wide range of the light  spect rum  and over a wide range of light
intensity. Table 1 on page 5 and Table 2 on page 5 depict  the typical m inium  light  intensity as well as the m axim um
light  intensity values that  can be detected. Use the tables as a guide for com paring detectable light  levels for various light
sources. I n Table 1 on page 5, values for the light  intensity are in Lux and in Table 2 on page 5 values for light
intensity are in µW/ cm ² .

Table 1:  Typical Light  Detect ion Capabilit ies in Lux

PI T2 6 U PI T6 6 U Glass Fib er  I MT.7 5 6 .6 S- HT

Lig h t  Sou r ce Min im u m Max im u m Min im u m Max im u m Min im u m Max im u m

Gr een  ( 5 3 5  n m ) 3.0 50,000 0.9 15,000 0.9 15,000

Red  ( 6 2 6  n m ) 1.0 16,000 0.3 4,800 0.3 4,800

Blu e ( 4 8 5  n m ) 0.7 11,000 0.4 3,300 0.4 3,300

W h i t e ( coo l ) 3.0 50,000 0.9 15,000 0.9 15,000

Table 2:  Typical Light  Detect ion Capabilit ies in µW/ cm ²

PI T2 6 U PI T6 6 U Glass Fib er  I MT.7 5 6 .6 S- HT

Lig h t  Sou r ce Min im u m Max im u m Min im u m Max im u m Min im u m Max im u m

Gr een  ( 5 3 5  n m ) 0.5 7,500 0.2 2,250 0.2 2,250

Red  ( 6 2 6  n m ) 0.5 7,500 0.2 2,250 0.2 2,250

Blu e ( 4 8 5  n m ) 0.6 9,000 0.3 2,700 0.3 2,700

W h i t e ( coo l ) 0.5 7,500 0.2 2,250 0.2 2,250

I n f r ar ed  ( 8 5 0  n m ) 2.0 30,000 0.6 9,000 0.1 1,500
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The two tables above are a guide for detect ing external lights. The sensor does not  m easure absolute light  levels. I t
detects the presence of an external light  source based on the received light  intensity relat ive to a user-set  threshold.
These tables dem onst rate that  the sensor will detect  light  sources typical in m any indust r ial applicat ions and highlights
that  the select ion of the fiber opt ic cable diam eter affects the lim its of light  detect ion.
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3  I n st a l la t ion  I n st r u ct ion s

3 .1  Mou n t in g  I n st r u ct ion s

Mou n t  on  a DI N Rai l

1. Hook the DI N rail clip on the bot tom  of the DF-G1
over the edge of the DI N rail (1) .

2. Push the DF-G1 up on the DI N rail (1) .

3. Pivot  the DF-G1 onto the DI N rail,  pressing unt il it
snaps into place (2) .

Mou n t  t o  t h e Accesso r y  Br ack et

1. Posit ion the DF-G1 in the SA-DI N-BRACKET.

2. I nsert  the supplied M3 screws.

3. Tighten the screws.

Rem ov e f r om  a DI N r a i l

1. Push the DF-G1 up on the DI N rail (1) .

2. Pivot  the DF-G1 away from  the DI N rail and rem ove
it  (2) .

3 .2  I n st a l l in g  t h e Fib er s

Follow these steps to install glass or plast ic fibers.

1. Open the dust  cover.

2. Move the fiber clam p forward to unlock it .

3. I nsert  the fiber(s)  into the fiber port (s)  unt il they
stop.

4. Move the fiber clam p backward to lock the fiber(s) .

5. Close the dust  cover.

Fiber Port

Slide forward
to release
fiber

  DF-G1 Expert™ Dual Display Fiber Opt ic Light  Receiver
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3 .3  W i r in g  Diag r am s

NPN Mod els

 

Remote 
Programming 
(N.O.)

10-30V dc

Load

 

PNP Mod els

 

Load

10-30V dc

Remote 
Programming 
(N.O.)

 

Key

1 =  Brown
2 =  White
3 =  Blue
4 =  Black

NOTE:  Open lead wires m ust  be connected to a term inal block.
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4  Op er at in g  I n st r u ct ion s

4 .1  Ru n  Mod e 

Run m ode allows the sensor to operate norm ally and prevents unintent ional program m ing changes. The + / SET/ -  rocker
but ton is disabled during RUN m ode, except  when using Window SET, see Window SET on page 17.

4 .2  Pr og r am  Mod e 

Program  (PRG)  m ode allows the following set t ings to be program m ed in the DF-G1 ( refer to Figure 3 on page 10 and 
Figure 5 on page 13 for program m ing) .

  DF-G1 Expert™ Dual Display Fiber Opt ic Light  Receiver
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Figure 3.

4 .2 .1  TEACH Select ion  

The DF-G1 can be program m ed for one of the following TEACH/ SET m ethods:

• Two-Point  TEACH

• Dynam ic TEACH

• Window SET

• Light  SET

• Dark SET

DF-G1 Expert™ Dual Display Fiber Opt ic Light  Receiver   
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• Calibrat ion SET

NOTE:  A TEACH Select ion  m ust  be selected by program m ing before TEACH/ SET m ethods can be
used.

4 .2 .2  Resp on se Sp eed  

The DF-G1 can be program m ed for one of the following Response Speeds:

Resp on se Sp eed Disp lay  Ran g e Cr osst a lk  Av o id an ce Alg o r i t h m

50 m s 0 – 9999 Disabled

150 m s 0 – 9999 Enabled

4 .2 .3  Of f set  Per cen t  

The Offset  Percent  is used during the Window, Light , or Dark SET m ethods. The threshold(s)  are posit ioned a
program m able %  offset  from  the taught  condit ion. The allowable range depends upon the Response Speed Mode, as
shown below:

Resp on se Sp eed MI N % MAX %

50 m s 10 999

150 m s 10 999

 The offset  percent  can also be program m ed to Min im u m  Of f set .  This allows the DF-G1 to set  the
threshold(s)  as close as possible to the presented condit ion, but  st ill provide for reliable sensing.

NOTE:  Offset  Percent  MUST be program m ed to Min im u m  Of f set  for Dark SET to accept  condit ions of
no signal (0 counts) .

4 .2 .4  Delay s/ Tim er s    

ON/ OFF Delays and ON/ OFF One-Shot
t im ers can be program m ed between 1 -
9999 m s (a value of 0 disables the delay/
t im er) . Figure 4 on page 11 defines how
the delays/ t im ers affect  the output
behavior.

Som e com binat ions of delays/ t im ers are not
allowed. The DF-G1 program m ing m enu
autom at ically disables invalid com binat ions
of delays/ t im ers. When invalid t im ing
funct ions are at tem pted, only the last
t im ing funct ion will be im plem ented. For
exam ple, if an Off Delay is selected and
then an On One-Shot  Tim er is added, this
invalid com binat ion will force the sensor to
have the On One-Shot  Tim er funct ion and
not  have the Off Delay.The following table
shows the allowable com binat ions of
delays/ t im ers:

Output 

OFF Delay

ON Delay

Time

OFF 1-Shot

ON 1-Shot

ON

OFF

D

D

D

D

D

D

D

D

(D = 1 - 9999 ms)

Figure 4. DF-G1 Delays/ Tim ers

OFF Delay OFF On e- Sh o t  Tim er ON Delay ON On e- Sh o t  Tim er

OFF Delay - OK OK N/ A

OFF On e- Sh o t  Tim er OK - N/ A N/ A
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OFF Delay OFF On e- Sh o t  Tim er ON Delay ON On e- Sh o t  Tim er

ON Delay OK N/ A - OK

ON On e- Sh o t  Tim er N/ A N/ A OK -

4 .2 .5  Disp lay  Read ou t  

The readout  of the digital displays can be program m ed for the following opt ions:

• Signal/ Threshold readout  -  Num eric (1234)  or %  (123P)

• ECO m ode -  Enabled or Disabled (ECO m ode dim s the displays to reduce current  consum pt ion)

• Display Orientat ion -  Norm al ( )  or Flipped ( )

4 .2 .6  Gain  Select ion  

The DF-G1 can operate in Auto Gain m ode or the Gain can be fixed to be in Gain 1…8. I n Auto Gain, the DF-G1 opt im izes
the gain during a TEACH/ SET m ethod for the presented condit ion(s) . While viewing the fixed gains in the Gain Select ion
choice list , the DF-G1 will autom at ically switch to the selected gain and display the m easured signal on the Red display.
This allows for easy and quick evaluat ion of the fixed gain m ode.

4 .2 .7  Fact o r y  Def au l t s 

The Factory Defaults m enu allows the DF-G1 to be easily restored back to or iginal factory default  set t ings (see Fact o r y

Def au l t  Set t in g s  in Specificat ions on page 25) .

4 .3  Rem ot e I n p u t

The rem ote input  m ay be used to perform  TEACH/ SET m ethods and to program  the sensor rem otely. Connect  the white
input  wire of the sensor to ground (0 V dc) , with a rem ote switch connected between them . Pulse the rem ote input
according to the diagram  shown in Figure 5 on page 13. Follow the inst ruct ions in the TEACH/ SET sect ions in Adjust
Mode on page 13 to perform  a TEACH/ SET m ethod.

The sensor exits TEACH and rem ote program m ing m odes after a 60 second t im eout . Users m ay exit  TEACH and rem ote
program m ing m odes by set t ing the rem ote input  low for m ore than 2 seconds. I n either case, the sensor returns to Run
m ode without  saving any new set t ings.

DF-G1 Expert™ Dual Display Fiber Opt ic Light  Receiver   
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Remote
Input

1x

3x

4x

2x

1x

1x

2x
1x

5x
6x

4x
3x
2x
1x

3x

5x
6x

4x
3x
2x
1x

4x

2x
1x

5x

5x
6x

4x
3x
2x
1x

7x
8x

50 ms
150 ms

2 Pt. TEACH
Dynamic TEACH
Window SET
Light SET
Dark SET
CAL SET

Min. Offset
25%
50%
75%
100%
200%

Button Unlock (uloc)
Button Lock (loc)

Numeric
Percent

Numeric Flipped
Percent Flipped

ECO Numeric
ECO  Percent

ECO Numeric Flipped
ECO  Percent Flipped

PRO Basic

PRO Advanced

3x PRO Advanced

(continued at top)

(continued from below)

Button Lock (loc) or Unlock (uloc)

8x Factory Default Settings

2x

5x
6x

4x
3x
2x
1x

3x

5x
6x

4x
3x
2x
1x

0 ms
100 ms
200 ms
500 ms
1000 ms
2000 ms

0 ms
100 ms
200 ms
500 ms
1000 ms
2000 ms

0 ms
100 ms
200 ms
500 ms
1000 ms
2000 ms

0 ms
100 ms
200 ms
500 ms
1000 ms
2000 ms

4x

5x
6x

4x
3x
2x
1x

5x

5x
6x

4x
3x
2x
1x

6x

5x
6x

4x
3x
2x
1x Auto Gain

Gain 1
Gain 2
Gain 3
Gain 4
Gain 5

8x
9x

7x Gain 6
Gain 7
Gain 8

Two Point TEACH  2Pt tch, then 1234 2nd
PASS or FAIL (with % Minimum Diff.)

1x
1x
Dynamic TEACH  dYn tch, then 1234 dYn

PASS or FAIL (with % Minimum Diff.)
1x Light SET  Lt SEt then PASS or FAIL*
1x Dark SET  dr SEt then PASS or FAIL*
1x Window SET  wind SEt then PASS or FAIL*
1x Calibration SET  CAL SET then PASS or FAILTE

AC
H 

ME
TH

OD
S

PR
OG

RA
M 

(B
as

ic)

PR
OG

RA
M 

(A
dv

an
ce

d)

* with % offset if not hard fail

Response Speed

TEACH Selection

Offset Percent

Button Lock

Display Readout

Off Delay

Off One-Shot

On Delay

On One-Shot

Gain Select

0.04 seconds < T < 0.8 seconds
Timing between Pulse groups > 1 second

Pulse Timing (T)
or

NOTE: Follow procedure for the selected TEACH/SET method
(highlighted in black box) chosen in the TEACH Selection menu

2x

Figure 5. Rem ote I nput  Flowchart

4 .4  Ad j u st  Mod e 

Sliding the RUN/ PRG/ ADJ m ode switch to the ADJ posit ion allows the user to perform  Expert  TEACH/ SET m ethods and
Manual Adjustm ent  of the threshold(s) .

4 .4 .1  Tw o- Po in t  TEACH

• Establishes a single switching threshold

• Threshold can be adjusted by using the "+ " and "- "  rocker but ton (Manual Adjust )
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Two-Point  TEACH is used when two condit ions can be presented stat ically to the sensor. The sensor locates a single
sensing threshold ( the switch point )  m idway between the two taught  condit ions, with the Output  ON condit ion on one side,
and the Output  OFF condit ion on the other.

Sensor positions 
threshold midway 

between taught conditions

Darkest
(no signal)

Most Light
(saturated

signal)

Output OFF Output ON

Darkest Taught
Condition

Lightest Taught
Condition

Position
adjusted by

Manual Adjust

Figure 6. Two-Point  TEACH (Light  Operate shown)

The Output  ON and OFF condit ions can be reversed by using the LO/ DO (Light  Operate/  Dark Operate)  switch.

Tw o- Po in t  TEACH an d  Man u al  Ad j u st

Moves switching threshold value up or down to m ake adjustm ents

• Slide Mode switch to ADJ to enter Adjust  m ode

• Press "+ " to increase;  press "- "  to decrease

◦ GREEN display shows the switching threshold value

◦ 2 seconds after adjustm ent , the GREEN display will flash 3 t im es to confirm

• Slide Mode switch to RUN to com plete operat ion

Follow these steps to perform  a Two-Point  TEACH:

Not e:  TEACH Select ion m ust  be program m ed to 2 Pt  t cH .

1. Enter Adjust  m ode.

Met h od Act ion Resu l t

SET But ton 2 Set  the Mode switch to ADJ. Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput  3 No act ion is required;  sensor is ready

for the Two-Point  TEACH m ethod

2. Teach the first  condit ion.

Met h od Act ion Resu l t

SET But ton
a. Present  the first  condit ion.

b. Click the SET rocker but ton.

Display:  Flashes "2 Pt  t ch "  then holds

on "1 2 3 4  2 n d "

Rem ote I nput
a. Present  the first  condit ion.

b. Single-pulse the rem ote input .

T

3. Teach the second condit ion.

2 SET But ton:  0.04 seconds ≤ "Click"  ≤ 0.8 seconds
3 Rem ote I nput :  0.04 seconds ≤ T ≤ 0.8 seconds

DF-G1 Expert™ Dual Display Fiber Opt ic Light  Receiver   
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Met h od Act ion Resu l t

SET But ton
a. Present  the second condit ion.

b. Click the SET rocker but ton.

TEACH Accep t ed

Displays alternate "PASS"  and %

Minim um  Difference4;  Sensor returns

to Adjust  m ode

TEACH No t  Accep t ed

Displays alternate "FAI L"  and %

Minim um  Difference4;  Sensor returns

to Adjust  m ode

Rem ote I nput
a. Present  the second condit ion.

b. Single-pulse the rem ote input .

T

4. Return to Run m ode.

Met h od Act ion Resu l t

SET But ton Move the Mode switch to RUN Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput No act ion is required;  sensor returns to

RUN m ode autom at ically

4 .4 .2  Dy n am ic TEACH

• Teaches on- the- fly

• Establishes a single switching threshold

• Threshold can be adjusted using "+ " and "- "  rocker but ton (Manual Adjust )

Dynam ic TEACH is best  used when a m achine or process m ay not  be stopped for teaching. The sensor learns during actual
sensing condit ions, taking m ult iple sam ples of the light  and dark condit ions and autom at ically set t ing the threshold at  the
opt im um  level.

Sensor positions 
threshold midway 

between taught conditions

Darkest
(no signal)

Most Light
(saturated

signal)

Output OFF Output ON

Darkest Taught
Condition

Lightest Taught
Condition

Position
adjusted by

Manual Adjust

Figure 7. Dynam ic TEACH (Light  Operate shown)

The output  ON and OFF condit ions can be reversed using the LO/ DO switch.

Dy n am ic TEACH an d  Man u al  Ad j u st

Moves switching threshold value up or down to m ake adjustm ents

• Slide Mode switch to ADJ to enter Adjust  m ode

4 See Troubleshoot ing on page 24 for m ore explanat ion of the %  Minim um  Difference displayed after the Two-Point  TEACH
m ethod.
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• Press "+ " to increase;  press "- "  to decrease

◦ GREEN display shows the switching threshold value

◦ 2 seconds after adjustm ent , GREEN display will flash 3 t im es to confirm

• Slide Mode switch to RUN to com plete operat ion

Follow these steps to perform  Dy n am ic TEACH :

NOTE:  TEACH Select ion m ust  be program m ed to d Yn  t cH .

1. Enter Adjust  Mode.

Met h od Act ion Resu l t

SET But ton 5 Set  Mode switch to ADJ Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput  6 No act ion required;  sensor is ready for

Dynam ic TEACH m ethod

2. Enter Dynam ic TEACH.

Met h od Act ion Resu l t

SET But ton Click the SET rocker but ton Display:  Flashes "d Yn  t ch "  then holds

on "1 2 3 4  d Yn "

Rem ote I nput Single-pulse rem ote input T

3. Present  ON and OFF Condit ions.

Met h od Act ion Resu l t

SET But ton Present  ON and OFF condit ions Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput Present  ON and OFF condit ions

4. Exit  Dynam ic TEACH.

5 SET But ton:  0.04 seconds ≤ "Click"  ≤ 0.8 seconds
6 Rem ote I nput :  0.04 seconds ≤ T ≤ 0.8 seconds
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Met h od Act ion Resu l t

SET But ton Click the SET rocker but ton TEACH Accep t ed

Displays alternate "PASS"  with %

Minim um  Difference7, Sensor returns

to Adjust  m ode

TEACH No t  Accep t ed

Displays alternate "FAI L"  with %

Minim um  Difference7, Sensor returns

to Adjust  m ode

Rem ote I nput Single-pulse rem ote input T

5. Return to RUN Mode.

Met h od Act ion Resu l t

SET But ton Move Mode switch to RUN Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput No act ion required;  sensor returns to

RUN m ode autom at ically

4 .4 .3  W in d ow  SET

• Sets window thresholds that  extend a program m able %  offset  above and below the presented condit ion

• All other condit ions ( lighter or darker)  cause the output  to change state

• Sensing window center can be adjusted using "+ " and "- "  rocker but ton (Manual Adjust )

• Recom m ended for applicat ions where a product  m ay not  always appear in the sam e place, or when other signals
m ay appear

• See Program  Mode on page 9 for program m ing the Offset  Percent  set t ing ( to increase/ decrease the window size)

A single sensing condit ion is presented, and the sensor posit ions window thresholds a program m able %  offset  above and
below the presented condit ion. I n LO m ode, Window SET designates a sensing window with the Output  ON condit ion inside
the window, and the Output  OFF condit ions outside the window.

NOTE:  For Window SET and Light  SET, the m axim um  offset  threshold percent  is 90% .

7 See Troubleshoot ing on page 24 for m ore explanat ion of the %  Minim um  Difference displayed after the Dynam ic TEACH
m ethod.
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Sensor positions 
window thresholds 
a programmable %
offset from the 
presented condition

Darkest
(no signal)

Most Light
(saturated

signal)

Condition 
Presented

Sensing window
center adjusted by

Manual Adjust

Output OFF Output OFFOutput ON

Figure 8. Window SET (Light  Operate shown)

Output  ON and OFF condit ions can be reversed using the LO/ DO switch.

W in d ow  SET an d  Man u al  Ad j u st  

Moves sensing window center value up or down to m ake adjustm ents

• Slide Mode switch to ADJ to enter Adjust  m ode

• Press "+ " to increase;  press "- "  to decrease

◦ GREEN display shows the sensing window center value

◦ 2 seconds after adjustm ent , the GREEN display will flash 3 t im es to confirm

• Slide Mode switch to RUN to com plete operat ion

Follow these steps to perform  a Window SET:

Not e:  TEACH Select ion m ust  be program m ed to w in d  SEt .

1. Enter Adjust  Mode

Met h od Act ion Resu l t

SET But ton 8 Set  Mode switch to ADJ Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput  9 No act ion required;  sensor is ready for

Window SET m ethod

2. SET Sensing Condit ion

8 SET But ton:  0.04 seconds ≤ "Click"  ≤ 0.8 seconds
9 Rem ote I nput :  0.04 seconds ≤ T ≤ 0.8 seconds
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Met h od Act ion Resu l t

SET But ton • Present  sensing condit ion

• Click the SET rocker but ton

Th r esh o ld  Con d i t ion  Accep t ed

Displays read "w I n d  SEt "  then

alternate "PASS"  with %  Offset10;

Sensor returns to Adjust  m ode

Th r esh o ld  Con d i t ion  No t  Accep t ed

Displays read "w I n d  SEt "  then

alternate "FAI L"  with m inim um  %

Offset10 for sensing condit ion;  Sensor

returns to Adjust  m ode

Rem ote I nput • Present  sensing condit ion

• Single-pulse the rem ote input

T

3. Return to RUN Mode

Met h od Act ion Resu l t

SET But ton Move Mode switch to Run Display:  Red -  Signal Level;  Green -

Window Center (see Figure 9 on page

19 for inst ruct ions on how to display

upper and lower thresholds)
Rem ote I nput No act ion required;  sensor returns to

Run m ode autom at ically

Window SET (during RUN mode)
Upon sensor power-up, Window Center is displayed

Upper 
Threshold 
Displayed

Window 
Center 

Displayed

Lower 
Threshold 
Displayed

Figure 9. Upper and Lower Thresholds

4 .4 .4  Lig h t  SET

• Sets a threshold a program m able %  offset  below the presented condit ion

• Changes output  state on any condit ion darker than the threshold condit ion

• Threshold can be adjusted using "+ " and "- "  rocker but ton (Manual Adjust )

• Recom m ended for applicat ions where only one condit ion is known, for exam ple a stable light  background with
varying darker targets

• See Program  Mode on page 9 for program m ing the Offset  Percent  set t ing

A single sensing condit ion is presented, and the sensor posit ions a threshold a program m able %  offset  below the
presented condit ion. When a condit ion darker than the threshold is sensed, the output  either turns ON or OFF, depending
on the LO/ DO set t ing.

10 See Troubleshoot ing on page 24 for m ore explanat ion of the %  Offset  displayed after the Window SET m ethod
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NOTE:  For Window SET and Light  SET, the m axim um  offset  threshold percent  is 90% .

Threshold position 
adjusted by 

Manual Adjust

Sensor positions
threshold a programmable
 % offset below the 
presented condition

Darkest
(no signal)

Most Light
(saturated

signal)

Output OFF Output ON

Condition 
Presented

Figure 10. Light  SET (Light  Operate shown)

Lig h t  SET an d  Man u al  Ad j u st

Moves switching threshold value up or down to m ake adjustm ents

• Slide Mode switch to ADJ to enter Adjust  m ode

• Press "+ " to increase;  press "- "  to decrease

◦ GREEN display shows the switching threshold value

◦ 2 seconds after adjustm ent , the GREEN display will flash 3 t im es to confirm

• Slide Mode switch to RUN to com plete operat ion

Follow these steps to perform  a Light  SET:

Not e:  TEACH Select ion m ust  be program m ed to Lt  SEt .

1. Enter Adjust  Mode

Met h od Act ion Resu l t

SET But ton 11 Set  Mode switch to ADJ Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput  12 No act ion is required;  sensor is ready

for Light  SET m ethod

2. SET Sensing Condit ion

11 SET But ton:  0.04 seconds ≤ "Click"  ≤ 0.8 seconds
12 Rem ote I nput :  0.04 seconds ≤ T ≤ 0.8 seconds
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Met h od Act ion Resu l t

SET But ton • Present  sensing condit ion

• Click the SET rocker but ton

Th r esh o ld  Con d i t ion  Accep t ed

Displays read "Lt  SEt "  then alternate

"PASS"  with %  Offset13;  Sensor

returns to Adjust  m ode

Th r esh o ld  Con d i t ion  No t  Accep t ed

Displays read "Lt  SEt "  then alternate

"FAI L"  with m inim um  %  Offset13 for

sensing condit ion;  Sensor returns to

Adjust  m ode

Rem ote I nput • Present  sensing condit ion

• Single-pulse the rem ote input

T

3. Return to RUN Mode

Met h od Act ion Resu l t

SET But ton Move Mode switch to RUN Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput No act ion required;  sensor returns to

RUN m ode autom at ically

4 .4 .5  Dar k  SET

• Sets a threshold a program m able %  offset  above the presented condit ion

• Any condit ion lighter than the threshold condit ion causes the output  to change state

• Threshold can be adjusted using "+ " and "- "  rocker but ton (Manual Adjust )

• Recom m ended for applicat ions where only one condit ion is known, for exam ple a stable dark background with
varying lighter targets

• See Program  Mode on page 9 for program m ing the Offset  Percent  set t ing

NOTE:  Offset  Percent  MUST be program m ed to Min im u m  Of f set  to accept  condit ions of no signal (0
counts) .

A single sensing condit ion is presented, and the sensor posit ions a threshold a program m able %  offset  above the
presented condit ion. When a condit ion lighter than the threshold is sensed, the output  either turns ON or OFF, depending
on the LO/ DO set t ing.

13 See Troubleshoot ing on page 24 for m ore explanat ion of the %  Offset  displayed after the Light  SET m ethod
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Sensor positions
threshold a programmable

 % offset above the 
presented condition

Threshold position 
adjusted by 

Manual Adjust

Darkest
(no signal)

Most Light
(saturated

signal)

Output OFF Output ON

Condition 
Presented

Figure 11. Dark SET (Light  Operate shown)

Dar k  SET an d  Man u al  Ad j u st

Moves switching threshold value up or down to m ake adjustm ents

• Slide Mode switch to ADJ to enter Adjust  m ode

• Press "+ " to increase;  press "- "  to decrease

◦ GREEN display shows the switching threshold value

◦ 2 seconds after adjustm ent , the GREEN display will flash 3 t im es to confirm

• Slide Mode switch to RUN to com plete operat ion

Follow these steps to perform  a Dark SET:

Not e:  TEACH Select ion m ust  be program m ed to d r  SEt .

1. Enter Adjust  Mode.

Met h od Act ion Resu l t

SET But ton 14 Set  Mode switch to ADJ Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput  15 No act ion required;  sensor is ready for

Dark SET m ethod

2. SET Sensing Condit ion.

Met h od Act ion Resu l t

SET But ton • Present  sensing condit ion

• Click the SET rocker but ton

Th r esh o ld  Con d i t ion  Accep t ed

Displays read "d r  SEt "  then alternate

"PASS"  with %  Offset16;  Sensor

returns to Adjust  m ode

 

Th r esh o ld  Con d i t ion  No t  Accep t ed

Displays read "d r  SEt "  then alternate

"FAI L"  with m inim um  %  Offset16 for

sensing condit ion;  Sensor returns to

Adjust  m ode

 

Rem ote I nput • Present  sensing condit ion

• Single-pulse the rem ote input

T

3. Return to RUN Mode.

14 SET But ton:  0.04 seconds ≤ "Click"  ≤ 0.8 seconds
15 Rem ote I nput :  0.04 seconds ≤ T ≤ 0.8 seconds
16 See Troubleshoot ing on page 24 for m ore explanat ion of the %  Offset  displayed after the Dark SET m ethod
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Met h od Act ion Resu l t

SET But ton Move Mode switch to RUN Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput No act ion required;  sensor returns to

RUN m ode autom at ically

4 .4 .6  Cal ib r at ion  SET

• Sets a threshold exact ly at  the presented condit ion

• Threshold can be adjusted using "+ " and "- "  rocker but ton (Manual Adjust )

A single sensing condit ion is presented, and the sensor posit ions a threshold exact ly at  the presented condit ion. When a
condit ion lighter than the threshold is sensed, the output  either turns ON or OFF, depending on the LO/ DO set t ing.

Sensor positions
threshold exactly at

the presented condition

Threshold position 
adjusted by 

Manual Adjust

Darkest
(no signal)

Most Light
(saturated

signal)

Output OFF Output ON

Condition 
Presented

Figure 12. Calibrat ion SET (Light  Operate shown)

Cal ib r at ion  SET an d  Man u al  Ad j u st

Moves switching threshold value up or down to m ake adjustm ents

• Slide Mode switch to ADJ to enter Adjust  m ode

• Press "+ " to increase;  press "- "  to decrease

◦ GREEN display shows the switching threshold value

◦ 2 seconds after adjustm ent , the GREEN display will flash 3 t im es to confirm

• Slide Mode switch to RUN to com plete operat ion

Follow these steps to perform  a Calibrat ion SET:

Not e:  TEACH Select ion m ust  be program m ed to CAL SEt .

1. Enter Adjust  Mode

Met h od Act ion Resu l t

SET But ton 17 • Set  Mode switch to ADJ Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput  18 No act ion required;  sensor is ready for

Calibrat ion SET m ethod

2. SET Sensing Condit ion

17 SET But ton:  0.04 seconds ≤ "Click"  ≤ 0.8 seconds
18 Rem ote I nput :  0.04 seconds ≤ T ≤ 0.8 seconds
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Met h od Act ion Resu l t

SET But ton • Present  sensing condit ion

• Click the SET rocker but ton

Th r esh o ld  Con d i t ion  Accep t ed

Displays read "cAL SEt "  then flashes

"PASS" ;  Sensor returns to Adjust

m ode

Th r esh o ld  Con d i t ion  Un accep t ab le

Displays read "cAL SEt "  then flashes

"FAI L" ;  Sensor returns to Adjust

m ode

Rem ote I nput • Present  sensing condit ion

• Single-pulse the rem ote input

T

3. Return to RUN Mode

Met h od Act ion Resu l t

SET But ton Move Mode switch to RUN Display:  Red -  Signal Level;  Green -

Threshold

Rem ote I nput No act ion required;  sensor returns to

RUN m ode autom at ically

4 .4 .7  Tr ou b lesh oo t in g

Per cen t  Min im u m  Di f f er en ce af t er  TEACH

The Two-Point  and Dynam ic TEACH m ethods will flash a %  m inim um  difference on the displays after a PASS or FAI L.

Valu e PASS/ FAI L Descr ip t ion

0 to 99% FAI L The difference of the taught  condit ions does not  m eet  the required m inim um

100 to 300% PASS The difference of the taught  condit ions just  m eets/ exceeds the required m inim um ,
m inor sensing variables m ay affect  sensing reliabilit y

300 to 600% PASS The difference of the taught  condit ions sufficient ly exceeds the required m inim um ,
m inor sensing variables will not  affect  sensing reliabilit y

600%  + PASS The difference of the taught  condit ions great ly exceeds the required m inim um , very
stable operat ion

Per cen t  Of f set  a f t er  SET

The Window, Dark, and Light  SET m ethods will flash a %  offset  on the displays after a PASS or FAI L.

SET Resu l t %  Of f set  Mean in g

PASS (with %  Offset ) Displays the %  offset  used for the SET m ethod

FAI L (with %  Offset ) Displays the m inim um  required %  offset  necessary to PASS the SET m ethod

FAI L (without  %  Offset ) Presented condit ion cannot  be used for the SET m ethod

NOTE:  For Window SET and Light  SET, the m axim um  offset  threshold percent  is 90% .
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5  Sp eci f i cat ion s

Lig h t  Det ect ion  Ran g e

400 to 1100 nm

Su p p ly  Vo l t ag e

10 to 30 V dc Class 2 (10%  m axim um  ripple)

Pow er  an d  Cu r r en t  Con su m p t ion  ( ex clu siv e o f  load )

St an d ar d  d isp lay  m od e:  960 m W, Current  consum pt ion <  40 m A at
24 V dc

ECO d isp lay  m od e:  720 m W, Current  consum pt ion <  30 m A at  24 V dc

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 - Up

500 m illiseconds m axim um ;  outputs do not  conduct  during this t im e

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

1 current  sinking (NPN)  or 1 current  sourcing (PNP)  output , depending
on m odel

Ou t p u t  Rat in g

100 m A m axim um  load (derate 1 m A per ° C above 30 ° C)

OFF- st at e leak ag e cu r r en t :  <  5 μA at  30 V dc

ON- st at e sat u r at ion  v o l t ag e:  NPN:  <  1.5 V;  PNP <  2 V

Ou t p u t  Pr o t ect ion

Protected against  output  short -circuit , cont inuous overload, t ransient
overvoltages, and false pulse on power-up

Ou t p u t  Resp on se Tim e

50 m s

150 m s

Tem p er at u r e Dr i f t

0.2%  per ° C

I n d icat o r s

Red  4 - d ig i t  Disp lay :  Signal Level

Gr een  4 - d ig i t  Disp lay :  Threshold

( I n Program  Mode, Red and Green displays are used for program m ing
m enus)

Yel low  LED:  Output  conduct ing

Req u i r ed  Ov er cu r r en t  Pr o t ect ion

W ARNI NG:  Elect r ical connect ions m ust  be
m ade by qualified personnel in accordance
with local and nat ional elect r ical codes and
regulat ions.

Overcurrent  protect ion is required to be provided by end product
applicat ion per the supplied table.

Overcurrent  protect ion m ay be provided with external fusing or via
Current  Lim it ing, Class 2 Power Supply.

Supply wir ing leads <  24 AWG shall not  be spliced.

For addit ional product  support , go to ht tp: / /
www.bannerengineering.com .

Su p p ly  W i r in g Req u i r ed  Ov er cu r r en t  Pr o t ect ion

20 5.0 Am ps

22 3.0 Am ps

24 2.0 Am ps

26 1.0 Am ps

28 0.8 Am ps

30 0.5 Am ps

Ad j u st m en t s

3-way RUN/ PRG/ ADJ Mode Switch

2-way LO/ DO Switch

3-way + / SET/ -  Rocker But ton

• Expert -style teaching (Two-Point  and Dynam ic TEACH, Light /
Dark/ Window/ Calibrat ion SET)

• Manually adjust  sensit iv ity ( from  "+ " and "- "  rocker but ton
only)

• Response Speed, TEACH Select ion, Offset  Percent , Delays/
Tim ers, Display Readout , Gain Select ion, Factory Defaults
( from  top panel or rem ote input )

• Top panel interface lockout  ( from  rem ote input  only)

Fact o r y  Def au l t  Set t in g s:

Set t in g Fact o r y  Def au l t

Threshold 5000

TEACH Select ion Two-Point  TEACH

Response Speed 50 m s

Offset  Percent 50%

OFF Delay 0 (Disabled)

OFF One-Shot 0 (Disabled)

ON Delay 0 (Disabled)

ON One-Shot 0 (Disabled)

Display Readout Num eric, ECO disabled, Norm al
Orientat ion

Gain Select ion Auto Gain

Con n ect ion s

PVC- jacketed 2 m  or 9 m  (6.5 ft .  or 30 ft .)  4-wire integral cable;  or
integral 4-pin M8/ Pico-style quick disconnect ;  or 150 m m  (6 in.)  cable
with a 4-pin M12/ Euro-style quick disconnect ;  or 150 m m  (6 in.)  cable
with a 4-pin M8/ Pico-style quick disconnect .

Con st r u ct ion

Black ABS/ polycarbonate alloy (UL94 V-0 rated)  housing, clear
polycarbonate cover

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

I EC I P50, NEMA 1

Op er at in g  Con d i t ion s

Tem p er at u r e:  −10 ° C to + 55 ° C (+ 14 ° F to + 131 ° F)

St o r ag e Tem p er at u r e:  −20 ° C to + 85 ° C (−4 ° F to + 185 ° F)

Hu m id i t y :  90%  at  + 60 ° C m axim um  relat ive hum idity (non-
condensing)

Cer t i f i ca t ion s

Industrial
Control
Equipment

3TJJ
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5 .1  Dim en sion s

All m easurem ents are listed in m illim eters ( inches) , unless noted otherwise.
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6  Accesso r ies

DI N- 3 5 - ..

35 m m  DI N Rail

Mod el Len g t h

DI N-35-70 70

DI N-35-105 105

DI N-35-140 140 L = 70, 105 or 140 mm

L 35

Hole center spacing:  35.1

Hole size:  25.4 x 5.3

SA- DI N- CLAMP

• Pair of m etal DI N rail end stops;  slide onto DI N rail at
either side of the sensor stack

• Com binat ion (# 2 Phillips, # 8 standard slot ted)  set  screw

 

9.1 mm 
(0.36")

9.1 mm 
(0.63")

45.0 mm 
(1.77")

 

SA- DI N- BRACKET

• Plast ic bracket  with
m ount ing screws

 

35

10

 

Hole center spacing:  A =  16, B =  25.4, C =  15.2

Hole size:  A =  ø 3.2, B =  ø 3.3, C =  ø 4.4

SA- DI N- BRACKET- 1 0

• Package of 10 plast ic
brackets with m ount ing
screws

 

35

10

 

Hole center spacing:  A =  16, B =  25.4, C =  15.2

Hole size:  A =  ø 3.2, B =  ø 3.3, C =  ø 4.4

6 .1  Qu ick - Discon n ect  Cor d set s

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

4 - Pin  Th r ead ed  M1 2 / Eu r o - St y le Cor d set s

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

MQDC- 4 0 6 1.83 m  (6 ft )

St raight

44 Typ.

ø 14.5
M12 x 1

 

2

3
4

1

 
1 =  Brown
2 =  White
3 =  Blue
4 =  Black

MQDC- 4 1 5 4.57 m  (15 ft )

MQDC- 4 3 0 9.14 m  (30 ft )

MQDC- 4 5 0 15.2 m  (50 ft )

MQDC- 4 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

MQDC- 4 1 5 RA 4.57 m  (15 ft )

MQDC- 4 3 0 RA 9.14 m  (30 ft )

MQDC- 4 5 0 RA 15.2 m  (50 ft )
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4 - Pin  Th r ead ed  M8 / Pico - St y le Cor d set s

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

PKG4 M- 2 2 m  (6.56 ft )

St raight ø 9.5

35 Typ.

M8 x 1

 

4
3 1

2

 
1 =  Brown
2 =  White
3 =  Blue
4 =  Black

PKG4 M- 5 5 m  (16.4 ft )

PKG4 M- 9 9 m  (29.5 ft )

PKW 4 M- 2 2 m  (6.56 ft )

Right  Angle

ø 9.5

28 Typ.

20 Typ.

M8 x 1

PKW 4 M- 5 5 m  (16.4 ft )

PKW 4 M- 9 9 m  (29.5 ft )

4 - Pin  Sn ap - on  M8 / Pico - St y le Cor d set s

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

PKG4 - 2 2 m  (6.6 ft )

St raight

ø 9.0

32 Typ.

 

4
3 1

2

 
1 =  Brown
2 =  White
3 =  Blue
4 =  Black

PKG4 - 5 5 m  (16.4 ft )

PKG4 - 1 0 10 m  (32.8 ft )

PKW 4 Z- 2 2 m  (6.6 ft )

Right -Angle

ø 10.9

29 Typ.

15 Typ.
PKW 4 Z- 5 5 m  (16.4 ft )
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7  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.
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