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Summary of Changes

This publication contains the following new or updated information.

This list includes substantive updates only and is not intended to
reflect all changes.

Topic Page
Updated Bulletin Number list. 1
Updated transmitted beam operating voltage in Table 6. 3
Product Overview

The Series 3000™ Photoelectric Sensors include the following
features:

Extended sensing range for maximum application flexibility
Class 1laser models ideal for the detection of small parts

DC (PNP and NPN) and AC/DC (relay output, solid-state)
models

Time delay models
Dual (NPN and PNP) output models

IP6IK, IP67 with 1200 psi, NEMA, and ECOLAB rated
enclosures

@ Roclower .

Available Models
s ‘\. .
The following standard models are available: e “"'- <"
+ Retroreflective oY ‘u‘ .
«  Polarized retroreflective | “- -
+  Clear object detection _ -‘.I:
« Diffuse S

+ Transmitted beam
« Large aperture fiber-optic
«  Small aperture fiber-optic

The following laser models are available:
« Polarized retroreflective
- Standard diffuse
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Specifications

Table 1- All Models Table 3 - Laser Models

Attribute Value Attribute | Value
cULus Listed, CSA Certified, and CE Marked for all applicable Environmental

Certifications

directives

Shock 30 g with Tms pulse duration, meets or exceeds |EC 60947-5-2
Vibration 10...55 Hz, 1 mm amplitude, meets or exceeds IEC 60947-5-2
Environmental

Enclosure type rating

IP69K, IP67 with 1200 psi; NEMA 3, 4X, 6P, 12, 13; ECOLAB rated

Relative humidity

5..95%

Operating temperature |—10...+5[] °C (-14...+122 °F)

Electrical

Current consumption,
max

«+ DC models: 45 mA
« AC/DC models: 10 mA
« AC models: 70 mA

Protection type

« Overload and short circuit (DC models)
« Reverse polarity

Ambient light immunity | Incandescent light 5000 lux « False pulse

Electrical Outputs

Operating voltage See Table 6 on page 3. Output type See Table 6 on page 3.
Mechanical Output function Selectable light or dark operate
Material » Housing: Valox® Leakage current, max |10 pA(DC models)

« Lens: Acrylic

Connection type

See Table 6 on page 3.

Table 2 - Standard Models
Attribute | Value
Environmental

Operating temperature

| -34...+70 °C (-29...+158 °F)

User Interface
Status indicator |See Table 8 on page 5.
Electrical

Current consumption

30 mA max

Protection type

« Short circuit
« Reverse polarity

« False pulse
« Overload
Outputs
Output type See Table 6 on page 3.
Output function Selectable light or dark operate

Load current

« 250 mA at 30V DC (all models except 426LP and 42GSP)
+ 2Aat132V AC and 1A at 264V AC (SPDT relay models)
« 300 mA at 264V AC (MOSFET models)

Optical and Response Time Characteristics

Table 4 - Optical and Response Time Characteristics—Standard and Intrinsically Safe Transmitted Beam Models

Sensing Mode
Attribute . Polarized . . Small Aperture Large Aperture
Retroreflective Retroreflective Diffuse Transmitted Beam Fiber Optic Fiber Optic
. : o 3.5° for 1.5 m (4.92 ft) o N
Field of view 1.5 6.5 for 3 m (9.8 ft) and 4 m (13 ft) range 15 Depends on fiber-optic cable

Light source

Visible red 660 nm

Infrared 880 nm

Response time

2 ms (DC), SPDT EM relay (15 ms), 2 ms (MOSFET AC/DC)

Table 5 - Optical and Response Time Characteristics—Laser Models

Attribute

Sensing Mode

Polarized Retroreflective

Diffuse

Spot size

20 x 25 mm (0.98 in.) at 40 m (131.23 ft)

2x 3.5 mm (0.14in.) at 800 nm

Response time

0.5ms
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Product Selection
Table 6 - Product Selection
Sensing Mode Operating Voltage SI(-)il?rhc!e lies':as:'c% Output Type Sensor Type Cat. No. "
o~ 030V OC PNP and NPN Standérd.ON/OFF 426RU-9000-0D
I | NPN and PNP Timing 426TU-9000-0D
e —
s 10...55V OC; Standard ON/OFF | 42GRU-9001-0D
Ej 20...40V AC Visible red | 0.050_9.1m SPOT EM relay Timing 42GTU-9001-0D
f 660 nm | (0.16..30 ft) Standard ON/OFF | 42GRU-9002-0D
Object Timing 426TU-9002-0D
Jobe 70..264V AC/DC Standard ON/OFF | 426RU-9003-0D
N-MOSFET —
Retroreflective Timing 426TU-9003-0D
Standard ON/OFF | 42GRU-9200-0D
10...30V DC NPN and PNP —
Timing 426TU-9200-0D
%ﬂ] Ca b b 10,55V 0C; Standard ON/OFF | 42GRU-9201-0D
RS 20.40VAC_ | visiblered | 0050..49m SPOT EM rela Timing 426TU-6201-0D
Ej 660 nm | (0.16..16 ft) Y Standard ON/OFF | 426RU-9202-0D
0260 AC/DC Timing 426TU-9202-0D
t N-MOSFET Standard ON/OFF | 42GRU-9203-QD
Chject Timing 426TU-8203-0D
Sensed NPN and PNP (DC only), oy
Polarized Retroreflective 10...30V DC [E:::r] [(]1.3.1“31,0[]& EM relay Standard ON/OFF 42GRU-92L0-0D
105..132V AC SPDT EM relay Standard ON/OFF | 426RU-92L2-0D
— NP and PP Standard ON/OFF | 42G6RC-9200-0D
AN :) Timing 426TC-9200-0D
Standard ON/OFF | 426RC-9202-0D
SPOT EM relay andard !
Visible red | 0.050..1.2m Timing 426TC-9202-00
660 nm | (0.96..4ft) Standard ON/OFF | 426RC-9203-0D
70...264V AC/DC
ect N-MOSFET
gobe Timing 426TC-9203-0D
Clear Object Detection
(085700 1) 425RL-9000-00
10...264V AC/DC — (Emitter) -
0.025..152 m
(083, 500 f0) 426RL-9040-0D
— Standard ON/OFF | 42GRR-9000-0D
tandart = H
—— 130V DC NPN and PNP
I Is 1 I an Timing 426TR-9000-0D
10,55V DC: Infrared
200V A 880nm | Dependson Standard ON/OFF | 42GRR-9001-0D
transmlt}ed SPDT EM rel
et beam emitter relay Standard ON/OFF | 426RR-9002-0D
Jobe Timing 426TR-9002-0D
Transmi 70...264V AC/DC Standard ON/OFF | 42GRR-9003-0D
ransmitted Beam 05048 N-MOSFET
| LAdm - . .
(016,76 1) Timing 426TU-9203-0D
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Table 6 - Product Selection (Continued)

Sensing Mode Operating Voltage shil?:‘cte Iieslt‘as:l'::% Output Type Sensor Type Cat. No. ("
Standard ON/OFF
Linear Adjustment 42GLP-3000-00
Standard ON/OFF

10..30V DC NPN and PNP Tt o ot Button | 4268P-8000-0D
Standard ON/OFF | 42GRP-9000-0D
Visiblered | 0.050..15m Timing 426TP-9000-00
10.55V0C; | 660nm | (06.5ft) Standard ON/OFF | 42GRP-9001-0D
20...40V AC SPOT EM rele Timing 426TP-9001-0D
Y Standard ON/OFF | 42GRP-8002-0D
Timi 426TP-9002-0D

i — = 70..264V AC/DC 'ming !
N-MOSFET Standard ON/OFF | 42GRP-9003-0D
U] t i Timing 426TP-9003-0D
Object 10..30V DC NPN and PNP 42GRP-92L0-0D

tote Class1 | 1800 mm = Standard ON/OFF 0
Sensed 105...132V AC Laser | (0.03..315in.) SPDT EM relay 42G6RP-92L.2-0D
Standard ON/OFF | 42GRP-9040-0D

10..30V DC NPN and PNP
o Timing 126TP-8040-0D
Diffuse 10...55V OC; Standard ON/OFF | 42GRP-9041-0D
20..40V AC 0.050..3.04m SPOT EM rely Timing 426TP-9041-0D
.10... tan ar H -
(0.16...10 ft) Standard ON/OFF | 42GRP-8042-0D
70...264V AC/DC —
Igé[]ared Timing 426TP-9042-0D
70,264 0C: m - Standard ON/OFF | 426RP-9043-0D
40...264V AC Timing 426TP-9043-0D
10..30V C 0.050..4.2 m NPN and PNP Standard ON/OFF | 42GRP-8070-0D
(0.16...14t)
70..264V AC/DC 50(3 i';‘m'1~[-f‘f-t2)m SPDT EM relay Standard ON/OFF | 42GRP-9072-0D
Standard ON/OFF | 42GRF-9100-0D
10...30V DC NPN and PNP —

Timing 42GTF-9100-0D
10...55V DC; Standard ON/OFF 42GRF-9101-0D
20...40V AC Visible red ) Depenl.is on SPDT EM relay Tlmlng 426TF‘9101‘UD

660 nm | fiber-optic cable Standard ON/OFF | 42GRF-9102-0D
Timing 42GTF-9102-0D
70...264V AC/DC
N-MOSFET Standard ON/OFF | 42GRF-9103-0D
Timing 42GTF-9103-0D
Standard ON/OFF | 42GRF-9000-0D
10...30V DC NPN and PNP
o Timing 426TF-3000-0D
Ej 10..55V OC; Standard ON/OFF | 426RF-9001-0D
: 20...40V AC ifrared | _Depends on SPOT ¥t ety Timing 426TF-9001-0D
Object 880 nm | fiber-optic cable Standard ON/OFF | 42GRF-9002-0D
Sensed Timing 42GTF-9002-0D
- 70...264V AC/DC
Large Aperture Fiber Optic \-MOSFET Standard ON/OFF | 426RF-9003-0D
Timing 42GTF-9003-0D
Recommended DC micro (M12) quick-disconnect cordset, straight, 4-pin, 2 m (6.6 ft) 889D-F4AC-2
Recommended DC pico (M8) quick-disconnect cordset, straight, 4-pin, 2 m (6.6 ft) 889D-F4AB-2

(1) Connection Options: The -0D suffix describes a 4-pin DC micro (M12) integral QD for DC models, a 5-pin mini QD for SPDT EM Relay models, and a 4-pin mini (M12) integral 0D for N-MOSFET

models.
For additional connection options:

- Remove the -0D suffix for a 2 m (6.6 ft) cable without QD (Example: 42GRU-9200).
- For NPN and PNP models replace the -0D suffix with a -QD1 for a 4-pin mini-integral QD (for example, 42GRU-3200-0D1). For N-MOSFET models, replace the -D suffix with a -QD1 for a 4-pin
AC micro (M12) integral QD (for example, 42GRU-9203-0D1).
- See ProposalWorks™ for available connection options in 600V 2 m (6.6 ft) cables.
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Cordsets and Accessories

Description Cat. No.
AC micro QD, straight, 4-pin, 2 m (6.5 ft) 889D-F4AEA-2
Cordsets Mini 0D, 1.8 m (6 ft) 5-pin 889N-F5AF-6F
Mini OD, 2 m (6 ft) 4-pin 889N-FLAF-6F
. 30 mm (1.2 in.) swivel/tilt 60-2439
Mounting bracket -
Heavy-duty impact 60-2702
Spare reflector, 76 mm (3 in.) diameter with mounting hole 92-39
corner cube 32 mm (1.25 in.) diameter with mounting hole 92-47
60-1844
Extended | bly [260 °C (500 °F
xtended range lens assembly [ ( )] 50-7559
Fiber-optic cable lens extender 60-2738
Sensor User Interface
Table 7 - Standard Sensors
42GRx Versions — Top View Detail Status Indicator Color State Status
Sensitivity Adjustment ed OFF Margin < 2.5X
Red Indicator Light/Dark Operate Switch ) ON Margin > 2.5X
Green Indicator OFF Output is de-energized
Green
[ Q O O T—} ON Output is energized
OFF Power is OFF
Yellow
(@j ™ Yellow Indicator ON Power is ON
(1) Transmitted beam receivers do not have a flashing (low margin) state.
Table 8 - Time Delay Sensors
426Tx Versions — Top View Detail Status Indicator Color State Status
Sensitivity Adjustment R OFF Margin < 2.5X
e
Select Short/Long Off Delay @ ON Margin > 2.5X

Select Short/Long On Delay 2 [~ Red Margin SCP Indicator

Select Light/Dark Operate /Q\ Green Output Indicator OFF Output is de-energized

Select One Shot Operate Green - -
—— Yellow Power Indicator ON Output is energized

On Delay Adjustment D D D D m 0ff Delay Adjustment OFF Power is OFF
Yell
@ @‘O o ON Poweris ON

(2) The sensors timing can be set as short (0...1.5 s) or long (0...15 s).

Rockwell Automation Publication 42G-TDOO1C-EN-P - June 2022 5



Series 9000 Photoelectric Sensors Specifications Technical Data

Wiring Diagrams

IMPORTANT Do not connect an NPN and PNP load simultaneously.

Figure 1- Standard and Laser Models
Cable Model: 9_ _0 4-pin DC Micro 0D Model: 9_ _0-0D 4-pin DC Mini 0D Model: 9_ _0-0D1

BIU\.IVII (+) 1 Browq (+)
e ] | | et
1 \_ \__[#Black: PNP Toad
Blue (-) _

3Brown g (+)

4 White: NPN

—
\__|1Black: PNP
<0> 2 Blue -))_!1_ (-)

®
)

3 Blue -

Cable Model: 9__1,9__2 5-pin AC/DC Mini 0D Model: 9_ _1-0D, 9_ _2-0D
Brown - 4 Brown ~
1_ B () ) 1 Badoy = )
. | White ( 5 White (NC)
<0> d]LMgﬂQ_ I:]lz 30range (C)
— Blue ()~ <I]>__2J1L.)_(_)N
Cable Model: 9__3 AC/DC Mini QD Model: 9_ _3-0D AC/DC Micro 0D Model: 9_ _3-0D1
Brown (1) o 3Brown 2 Red w/White o ~
White ) 4 White 4 ) ® O 4 Green No Conn-) )
@ / Black 0] {]} / ; g:ack - (1 ~ o o <H> 3 Red -
Blue (<)~ ue -) (-) ! 1 Red w/Black -) (-)~
Transmitted Beam Source
Cable Model: 42GRL-90_ _ AC/DC Mini QD Model: 42GRL-9_2-0D
_ lbowm ()~ —Pbowney, )~ 6 0
T T | k) NotUsed oo
Blue (<)~ — A White ) ot yseq
1 2Blue - (_) ~
DC Micro 0D Model: 42GRL-9_0-0D 4-pin DC Micro 0D Model: 42GRL-90_3-0D1
1Brown - (+)~ 1Red w/BIack_, (+) ~
T | __2White ) yorused T | ey ot geq
—M-) Not Used —L-) Not Used
<0> 3BlUE oy (-)~ <[]> _ZRedszhite.] (-)~

(1) Load can be placed on either black wire to create sourcing or on white wire to create sinking.
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Approximate Dimensions

Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.

Figure 2 - All Versions (Except Fiber Optic) — Cable Version Figure 4 - ClearSight™ 9000 Sensor — Cable Version
55.62 65.23 (2.568)
™ (2190) N
4 =/ 10080(3960)
'~ o / ra 8 B
| 7, (128.8503) |10 , / Max Travel
74,93 I]] Max Travel 5/ i
(2.950) o'ac 7y m
(2.750) 31.75(1.250)
! ! 59)
M30 X 15 :
External Thread/ e
1/2in. NPSM 15,75\
Internal Thread (0.660) 2.0 m (6.5 ft) Cable Length — 130 X 15 External
3265 [ 000, | B476:22(0.255/0.246) dia. RAI=——— e
(1.286) | (1.575) . . Internal Thread
162 15.24 |~~~ Cable Length 2 m (6.5 ft)
(0.300) (0.600) < 3950 | 6.47/6.22(0.255/0.245) Dia.
<>+20.98 (1.555)
=1 (0.825)
ok TED
775 41067 0| 2096 (0.825)
(1.880) 5.46 (0.215) oy < 1341(0528)
TE N 5.21(0.205) — Ton Vi
? 8.13(0.320) ‘ ‘ opHiew
Slot, 2 Places
24,69 ' )
(0.970) {{sgrtr 3035 X ( o
Ny (199 T QH 68.07
) ) o . 488 0810 | (C1) | g0 9054 (2.68)
Figure 3 - Fiber-optic Versions — Cable Version (1885) i VI ~— | 813(0320) -
| 55.62 =~ Slot, 2 Places
(2.190)" 13.33 |
1_(0‘52) 5.46 (0.215)
—3}' A
- (1£D.§s[]3) 16.87(0.625) D
I - ke -~ ¢
7493 6985 |]] Max Travel 24.64(0.970) L] L }Centerline of Slots
(2.850) (2.750) 30.35(1195) " | ‘
3175 (1.250 g
M30 x 1.5 External (1.65)
Thread 1/2 in. NPSM B X .
Internal Thread 20m (6.5 ft) Figure 5 - Connector Version
/] Cable Length o -
1676 (0.66 6.47/6.22 (0.255/ Micro Style Mini Style
32.66 0 10.245) dia.
(1286) [ 575
¥
16.24 13.97(0.550)
762 (0580)
(03040 T 5%
218 Table 9 - Thread Sizes
4775 42.42
%"' o g 521(0.205) . = =
= -c1\U.2400) X - 1/2-20 UNF M2 x1
16874546 §.13(0.320 Micro
(G52 0TI St Prms 2 keyways Tkeyway
. 7/8-16 UN
N ou5% ) Mini 1keyway
(0.97){Mounting
a1 \30'35 Eglneterline
(165)]  (1.19)
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Typical Response Curves

Table 10 - Non-clear Object Detection Versions

Retroreflective Polarized Retroreflective Standard Diffuse Long Range Diffuse
100 — 100 100 ] — 1000
80 \\ | 807 807 White Paper, i
1 ] 716 x 2794
W0 / \ \ 7%03) 10 i) 4 @5x) -
= 2 / Reflectar £ Reflector & ,-\\ 5100 L
= \L\‘ \‘,K g0 £ 20 2 =
£ 13 ERE e £ 10 \ £ N7l
< 1 = 32(1.25) s ] <4 T
g ° A/ 32“-25)/T\ : ' A~ \ Reflector £ \ 2 1o LW aoi0 ] L L]
Sy / Reflector ‘ S 4 /./ i\ [SEA \ S ====3 = ====
|77 e b \ W\ | \
9 16(0.625) , [ Lsies ) C
Reflector \ Reflector \ N
1 T | 1 T T it 1 H}HH\} IR 1 T T T 1
51 03m06m 15m  3m 1m 5 152 03m 15m 3m 6m 15m 5 162 03m06m 15m 3m 6m 254 254 2540 25400
h) (1ft) (2f1) (5f) (10 (500) @ (6 (1) (561020 f) (50 ft) 20 (6 (f)@2f) (51 (0f) (20f) (1) (10) (100)  (1000)
Distance [mm (in.)] Distance [mm (in.)] Distance [mm (in.)] Distance [mm (in.)]
Transmitted Beam with 61 m (200 ft) | visible Red Fiber Optic Visible Red Fiber Optic Small Aperture Fiber Optic
Light Source Standard Diffuse Transmitted Beam Retroreflective
10000 . . -
an NN an P I e i S o LT W
3 1 23(009)Glass Fiber - “(g5%7) A 1S 150061 Glass Fiber 4000 3 08 (0.2) —Reflector
1000 ] NN 1000 4 TR S X 1000 IS 1000 3 Plastic Fiber
< 4003 N\ S0 £ 400 §7L1.0(D.04)Plast|cF|her _|_|_ £ ‘ﬁ1 ([]'[]z,)p|asnc Fiber £ EIN |
g NEAY £ G0 8 L L L 2 O X NI 101004 Pastic 2 0 IR 230009
= 10 ] N\ = 10 zﬁ 10)Plastic Fiber Cofle 2 100 N\ Fiber Coiled +— £ 10 =R Nt Glass Fiber —|
s 3 900X NI\ T 40 3 0.5(0.02) Plastic Fiber A T 1 5 I
g 40 3 N\ - : g 03 A\ 08 (002 lastic Fiber L N \JD(FUH?::EI:IISEAE
1[]: \\\“\ 12 54&\()05(0.0 ) Plastic Fiber Bundle 10 ;\‘\\ e D:S(U.UQ)PIastic 4 10 951000 \\ \\ 10([][]1.)
“3 AN INX STNKIN ‘l(:lhelrD ‘IEdI L] 4 EPIath:]c”;;ber \ Plastic Fiber
1 AY PR el 1 AN WA VAL A ! 1 A T[T
31 254 954 762 03m06m 956 254762 03m 06 254 254762 03m 06m 15m
?1)3 25) (10) (ég) (133) (%%%1 1) (10) (30) (1ft) (2f) (01) (w)(m) i @ 1) () () (2f)(2f) (5f)
Distance [m (ft)] Distance [mm (in.)] Distance [mm (in.)] Distance [mm (in.)]
Large Aperture Fiber Optic Large Aperture Fiber Optic Large Aperture Fiber Optic
ge Ap: P
Standard Diffuse Transmitted Beam Retroreflective
10000 3 —r 10000 3 —————— 10000 5
3 White Paper —| 3 3 wnn78(3)
4000 3 Zoxos | 4000 R 4000 foetor |
_ 1000 3 el _ 1000 gﬁx\ £ ‘i?(ﬁo'-a[:a?zfr- = < 1000 3 N stk
£ 3 [ ) 3 ass Fiber __| = 3 Glass Fiber ——
£ 40 TN S8 (0125) blass Fioer || 540 TN \ = 4003 AWl
2 100 A1+ £ 100 PN £ 1003 152(0.060)
E \ 152(0.06) Glass Fiver | |—| R \ \ - g 407 Blass Fiber ||
5 \ 1 & \ 0.69(0.027) Blass Fiber S "1 osion N
10 X\ 09002 Glass Fiber L \ 10§ olass iber TR
43 4 7 'd e 4 \
1 A\ 1 \ 1 AY \
T T T TT[Tm L LLLL LU T T[T T 1 [TITTITT
254 25, 152. m 254 25. 1524 0.3 m 0.6m 2.54 254 03m 1.
©) (0 (60 (f) (2f) (1) (0 (80) (1ft) (21 (1) (0 (1ft) (5n)
Distance [mm (in.)] Distance [mm (in.)] Distance [mm (in.)]
Table 11 - Clear Object Detection Versions
Response Curve Beam Pattern
10
0.8 —
f =
= — 0.6
o
= E 04
2 5 02
® g 0
=4 502
e -04
©
2 -0.6
-0.8
1 q L
2ok 204 2040 0 304 609 9% 1219
Uy (10) (160) ) (4 (36 (&)
Distance to Reflector [mm (in.)] Distance with 92-90
Reflector [mm (in.)]
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