Flat Inductive Proximity Sensor

TL-W

Standard Flat Sensors in
Many Different Variations

B Only 6 mm thick yet provides a sensing
distance of 3 mm (TL-W3MC1).
B Aluminum die-cast models also available.

Be sure to read Safety Precautions on
page 7.

Ordering Information

DC 2-Wire Models

Model
Appearance Sensing distance Operation mode
NO NC

U"ShZ'e'ded F 5mm TL-W5MD1 1 TL-W5MD2 1

DC 3-Wire Models

Model
Appearance Sensing distance Output configuration Operation mode
NO NC
“
F 1.5 m‘m TL-W1R5MC1 +»
\
\ 1
. 3 mm TL-W3MC1 +5 TL-W3MC2
Unshielded h } DC 3-wire, NPN -
ﬁn' _ 5 mm TL-W5MC1 +» TL-W5MC2
\
* 20 mm TL-W20ME1 ™1 TL-W20ME2 ™
Shielded ‘ DC 3-wire, NPN TL-W5E1 TL-W5E2
5 mm
DC 3-wire, PNP TL-W5F1 TL-W5F2

*1. Models with a different frequency are also available to prevent mutual interference. The model numbers are TL-WCIMC[I5 (e.g., TL-W5MD15).
*2. Models with robotics cables are also available. The model numbers are TL-WCIMC1-R (e.g., TL-W1R5MC1-R).
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TL-W

Ratings and Specifications

DC 2-Wire Models

Item Model TL-W5MD[]
Sensing distance 5 mm +10%
Set distance 0to 4 mm

Differential travel

10% max. of sensing distance

Detectable object

Ferrous metal (The sensing distance decreases with non-ferrous metal. Refer to Engineering Data on page
5.)

Standard sensing object

Iron, 18 x 18 x 1 mm

Response frequency *

500 Hz

Power supply voltage
(operating voltage range)

12t0 24 VDC (10 to 30 VDC), ripple (p-p): 10% max.

Leakage current 0.8 mA max.

Con- | Load current 3to 100 mA

ggtlput Residual voltage 3.3 V max. (under load current of 100 mA with cable length of 2 m)
s ferene D1 Models: Operation indicator (red), Setting indicator (green)

D2 Models: Operation indicator (red)

Operation mode (with sensing
object approaching)

D1 Models: NO - Refer to the timing charts under //O Circuit Diagrams on page 6 for details.
D2 Models: NC

Protection circuits

Load short-circuit protection, Surge suppressor

Ambient temperature range

Operating/Storage: —25 to 70°C (with no icing or condensation)

Ambient humidity range

Operating/Storage: 35% to 95% (with no condensation)

Temperature influence

+10% max. of sensing distance at 23°C in the temperature range of —25 to 70°C

Voltage influence

+2.5% max. of sensing distance at rated voltage in the rated voltage +15% range

Insulation resistance

50 MQ min. (at 500 VDC) between current-carrying parts and case

Dielectric strength

1,000 VAC for 1 min between current-carrying parts and case

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? 3 times each in X, Y, and Z directions

Degree of protection

IEC 60529 IP67, in-house standards: oil-resistant

Connection method

Pre-wired Models (Standard cable length: 2 m)

Weight (packed state)

Approx. 45 g

: Case
Materials

Sensing surface

Heat-resistant ABS

Accessories

Instruction manual

* The response frequency is an average value.
Measurement conditions are as follows: standard sensing object, a distance of twice the standard sensing object, and a set distance of half the sensing distance.
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TL-W

DC 3-Wire Models

Model TL-W5E1, TL-W5E2 TL-W20ME1
Item USAL L EEAEMCS EAUENCS TL-W5F1, TL-W5F2 TL-W20ME2
Sensing distance | 1.5 mm £10% 3 mm +10% 5 mm +10% 20 mm £10%
Set distance Oto 1.2 mm 0to 2.4 mm 0to4 mm 0to 16 mm

1% to 15% of
sensing distance

Detectable object | Ferrous metal (The sensing distance decreases with non-ferrous metal. Refer to Engineering Data on page 5.)

Differential travel 10% max. of sensing distance

Sta_ndard SEnsS O Iron, 8 x 8 x 1 mm Iron, 12x12x 1 mm |lron, 18 x 18 x 1 mm Iron, 50 x 50 x
object 1 mm
Response . . . . .
frequency 1 kHz min. 600 Hz min. 500 Hz min. 300 Hz min. 40 Hz min.
Power supply volt- 12t024 VDC (10
age (operating volt- | 12 to 24 VDC (10 to 30 VDC), ripple (p-p): 10% max. :i2 t|062(4_V)I?C2)O(°1/Or;c;SO VDo), to 30 VDC), ripple
age range) ppie (p-p): L% max. (p-p): 10% max.
Current 8 mA at 12 VDC,

15 mA max. at 24 VDC (no-load) 10 mA max. 15 mA max. at 24 VDC (no-load)

consumption 15 mA at 24 VDC

NPN open collector
50 mA max. at

12 VDC (30 VDC 100 mA max. at

Load NPN open collector max.) 200 MA 12VDC
current | 100 mA max. at 30 VDC max. i 200 mA max. at
100 mA max. at 54 VDC
Control 24 VDC (30 VDC
output max.)

1V max. (under
2V max. (under load current of |load current of
200 mA with cable length of 2 m) | 200 mA with ca-
ble length of 2 m)

1V max. (under load
current of 50 mA with
cable length of 2 m)

Residual | 1 V max. (under load current of 100 mA with
voltage |cable length of 2 m)

Indicators Detection indicator (red)
OPeration mode NO C1 Models: NO E1/F1 Models: NO
(with sensing ob- C2/B2 Models: NC E2/F2 Models: NC

ject approaching) | Refer to the timing charts under /O Circuit Diagrams on page 6 for details.
Protection circuits | Reverse polarity protection, Surge suppressor

Ambient . . 5 . . .

temperature range Operating/Storage: —25 to 70°C (with no icing or condensation)

Ambient : . Ko oL (wi i

humidity range Operating/Storage: 35% to 95% (with no condensation)

Temperature . . o R
T e +10% max. of sensing distance at 23°C in the temperature range of —25 to 70°C

+2.5% max. of sens-
+2.5% max. of sensing distance at rated volt- | ing distance at rated | +2.5% max. of sensing distance at rated voltage in
age in the rated voltage £10% range voltage in the rated | the rated voltage £10% range

voltage +20% range

Voltage influence

Insulation . .

T 50 MQ min. (at 500 VDC) between current-carrying parts and case

Dielectric strength | 1,000 VAC, 50/60 Hz for 1 minute between current-carrying parts and case

Vibration . : . . L

s Destruction: 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions
Destruction:
500 m/s? 10

Shock resistance Destruction: 500 m/s? 3 times each in X, Y, and Z directions times each in X,
Y, and Z direc-
tions

Degree of ) R

protection IEC 60529 IP67, in-house standards: oil-resistant

Connection . .

method Pre-wired Models (Standard cable length: 2 m)

Weight

(packed state) Approx. 30 g Approx. 45 g Approx. 70 g Approx. 180 g

. Case Heat-resistant ABS Aluminum die-cast Heat-resistant
Materi- ABS
als Sensing .
ST Heat-resistant ABS
Accessories Mounting Bracket, Instruction manual Instruction manual
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I/0 Circuit Diagrams

TL-W

DC 2-Wire Models

Operation mode Model Timing chart Output circuit
Unstable § Set position
. sensing |  Stable sensing
Non-sensing area area area Proximity Sensor
Sensing 1
object ]
(%) 100 80 (TYP) 0
Rated 1 - — -
NO TL-W5MD1 sensing ON ijwn
distance; _QFF Setting indicator (green) | \r {E_
Lo 1 1
.‘ ON 1 — I
Operation indicator (red) ISI S
OFF ensor -
| | | main _K ry
OFF Control output | '
ABIue
Non-sensing area Sensing area Proximity Sensor I . ¢ oV
E | Note: The load can be connected to either
| the +V or 0 V side.
100 0
NC TL-W5MD2 Rated sensing distance

ON
_ Operation indicator (red)
- OFF
. ON
_—OFF

Control output

DC 3-Wire Models

Output voltage (between High
blue and black leads) Low

Detection indicator (red) ON

*2. When a transistor is connected.

Operation mode Model Timing chart Output circuit
Sensing object Present _-_
TL-W1R5MC1 Notpresent
NO TL-W3MC1 Quptiansisor  ON oy W
TL-W5MCH !
Detection indicator (red) ON _-_ 1
OFF Proximity
Sensor
main Output
. . ' circuit Y !
Sensing object Present _-_ 1 1
Not present | LBlue ov
NC TL-W3MC2 Output transistor ON [ ¢
load] - .
TL-W5MC2 (toac) OFF * Load current: 100 mA max.
Detection indicator ON _-_
(red) OFF
Sensing object Present _-_
Not present
Load (between brown  Qperat _—————
NO TL-W5E1 and black leads) pete [ _@ Brown v
TL-W20M E1 Output voltage (between High b4 1000
black and blue leads) Low - . ' L 1
- s 1
1 [Proximity $47kQ Black™1J
Detection indicator (red) OC;':_-_ | Sengor A J\ 2 :
main Output !
1 |_circuit —I—K N 220 T B pl"a E _.{/: Tr
Sensing object Present _-_ [ + H AN
Not present ,L Blue H
LoV
Load (between brown Operate - . R
N C TL-W5E2 and black leads) Reset * .
TL-W20ME2 1. Load current: 200 mA max.
Dutpul voltage (befween  Weh TR *2. When a transistor is connected.
black and blue leads) Low
L ON
Detection indicator (red) OFF _-_
Sensing object Present _-_
Not present
Load (between blue Operalé_-_
d black leads) Reset
NO TL-W5F1 an
Output voltage (between High _-_
blue and black leads) Low
Detection indicator (red) ON _-_
OFF
Sensing object Present _-_
Not present
Load (between blue Operate
and black leads) - -
NC TL-W5F2 ) Reset *1. Load current: 200 mA max.

OFF
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TL-W

Dimensions (Unit: mm)
TL-W1R5MC1 TL-W3MCL]
f—— 25 ——~| 27
16102 —=| f+— 17402 —>|
> *FDetection indicator o ° 47Detection indicator
T o7— (red) ot
8 - o) % 1*0 ﬁ % @ &H_Z
e S A 2 =
|- g>fa— 9+ * N I *\‘\ .
Sensing surface Mounting hole for M3 Sensing surface 8 °
pan-head screw Mounting hole for M3

3 pan-head screw
Mounting Bracket (Attachment) Mounting Bracket (Attachment)

¢ oda S

.~ D4 fe—— 22.4 —»|
[+—16 —=|
16— | (See note.)
| (See note.) [ ! T
) I 7.8 13— G [3.2
78 19—+ i 3.2 v | 3 3.2 diar Indicator
L] 1 £ 1
1.6
*l** R1.6 R1.6
R1.6 3.2 82 10|
e }
{ i 55 | l ! l | %
5 ,=l=‘ 1 | ‘ 2 0gie. vimylineul tlnc;jlcatocr‘1 bl with X ‘ | 0.2 X o Indicator )
ﬁ ) ‘ C 0.2 -9-dia. vinyl-insulated round cable wi * | ‘ | 2.9-dia. vinyl-insulated round cable with
| “7" | 3 conductors (Conductor cross section: 9 | 3 conductors (Conductor cross section:
0.14 mm?, Insulator diameter: 0.9 mm), . i . 0.14 mm?, Insulator diameter: 0.9 mm),
. ) ) Standard length: 2 m Note: Mounting hole dimension: 17 +£0.20. Standard length: 2 m
Note: Mounting hole dimension: 17 +0.2. Material: Stainless steel (SUS304)
Material: Stainless steel (SUS304)
TL-W5MCLJ
TL-W5MDL] TL-WSEL]
TL-WS5FL[]
Sensing ‘730-5?
surface 2] Detection indicator (red) | 10.5
‘«18 f 10 8
A
f N a—— i N7
4.5
v @‘Hi"t ‘ L %7 N l
1 @i ' 2495, 15 |
Mounting Hole t
Indicator 2 | 125, Dimensions ; S;ftﬂiésensing 50 @ *
10 VS - 65475 ts 4.2 dia.
¥ | # - t 3 ol e
1. TL-W5MC1 | 1502 y [ 1
4-dia. vinyl-insulated round cable with 3 ) 10 ¥ ’:: : D Y
conductors (Conductor cross section: 0.2 mm?, ) 4‘ L Hal %
Insulator diameter: 1.2 mm), Standard length: 2 m Two, 4.5 dia. 4 ,}_L
TL-W5MDL] 7.2 dia.
4-dia. vinyl-insulated round cable with 2 * 4-dia. vinyl-insulated round cable with 3 conductors
conductors (Conductor cross section: 0.3 mm?, (Conductor cross section: 0.2 mm?, Insulator
Insulation diameter: 1.3 mm), Standard length: 2 m diameter: 1.2 mm), Standard length: 2 m
*2. C Models: Detection indicator (red)
D Models: Operation indicator (red),
Setting indicator (green)

TL-W20ME[]

Sensing surface

T ; PZ I

40 30+01 18 —{r= ===

4
HNE
|

i
i

5 \J
X 1 i€
,lsf fe— 27101 46l\ 20—
Detection Two, 5.5-dia.
indicator (red) mounting holes

|
i

le—— 53 4#1 5 6-dia. vinyl-insulated round cable with 3 conductors

(Conductor cross section: 0.5 mm?, Insulator
diameter: 1.9 mm), Standard length: 2 m
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