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BFEATURES

® Economic price.
Wide operating voltage range :

3 wire 10-30VDCand 2 wire 90-250 VAC.

With operating indicator LED.

May drive 200 mA loads directly.

DC type with reverse-polarity proof.

DC S5, S10, S20 type with short circuit and over load proof.
The lowest residual voltage.

AC types are O-cross SCR output, operating stable.

WZ /3318 TYPE/SPECIFICATIONS

BB Item B m & A2 5
e DC TYPE AC TYPE

=5 NPN | TP-SM5N1| TP-S5N1 | TP-S10N1| TP-S20N1 TP-S5A1 TP-S10A1 TP-S20A1
A NO | PNP | TP-SM5P1| TP-S5P1 | TP-S10P1 | TP-S20P1 (SCR) (SCR) (SCR)
TYPE =B NPN | TP-SM5N2| TP-S5N2 | TP-S10N2 | TP-S20N2| TP-S5A2 TP-S10A2 | TP-S20A2

NC PNP | TP-SM5P2| TP-S5P2 | TP-S10P2 | TP-S20P2 (SCR) (SCR) (SCR)
REERE  Detecting distance 5mm 7 mm 10 mm 20 mm 7 mm 10 mm 20 mm
1 i Standard detectable $# Iron Iron # Iron Iron Iron & Iron #i lron
s object (mm) 18K18+1t | 25¢25%1t | 30k30%1t | 40%40%k1t | 25k2541t 304301t | 40401t
= fE 5B =R Response frequency 1KHz 800Hz 500Hz 200Hz 20Hz
I{FEB  Rated voltage 10-30VDC 90 - 250 VAC
JBFESM  Current consumption 15 mA max. 2 mAmax.
B ER Load current 200 mA max. 3-200 mA
D EEBFE Residual voltage 1.5V max. 7V max.
BIERE  Ambient temperature E)1EET : -20270°C Operating: -20 to70°C
BEE L TEEHSIE.2 S8 BEREER £2.5% DCTYPE:+£2.5%
val?iavt?cl;lr?c:focr:peﬂzti?\g veoltage RRFEAE 1% ACTYPE: £1%
RRE LR B2 1
Trﬁ”if%anﬁﬁ%bfizlt% th%@J 1E-20%)70°C2f : £10 % From-20 to 70°C =10 %
variation of ambient temperature
fR#EREE  Enclosure rating IP 67
BiERKRE Cablelength 2M
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tend VT ¥EFABE PROXIMITY SWITCH
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tend TR PROXIMITY SWITCH
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BFEATURES

® \Wide operating voltage range:

3 wire 10-30VDCand 2 wire 90-250 VAC.
With operating indicator LED.

May drive 200 mA loads directly.

DC type with reverse-polarity proof.

The lowest residual voltage.

Bz =X TYPE
BiRE DCTYPE

AC types are O-cross SCR output, operating stable.

DC R5,R10, RL8,RL15, type with short circuit and over load proof.

DALY Outside diameter M12 M18 M30
A Tvoe b e 2 JEfRAE R bt A JEbR At A i JEbR At A
yp Shielded | Non- shielded | Shielded | Non-shielded | Shielded |Non- shielded
R Rt  Detecting distance 2mm 4 mm 5mm 8 mm 10 mm 15 mm
=47 NPN TP-R2N1 TP-RL4N1 TP-R5N1 TP-RL8N1 TP-R10N1 TP-RL15N1
NO PNP TP-R2P1 TP-RL4P1 TP-R5P1 TP-RL8P1 TP-R10P1 TP-RL15P1
By Type
=4 NPN TP-R2N2 TP-RL4N2 TP-R5N2 TP-RL8N2 TP-R10N2 TP-RL15N2
NC PNP TP-R2P2 TP-RL4P2 TP-R5P2 TP-RL8P2 TP-R10P2 TP-RL15P2
@ ppy Standard detectable Iron Iron Iron Iron Iron Iron
BREHR 1) object (mm) 12121t 18181t 18181t 30301t 30:x30:k1t 54x54x1t
= fE 58 R Response frequency 1.5KHz 400Hz 600Hz 200Hz 400Hz 100Hz
B ACTYPE
ALY Outside diameter M18 M30
y bR Bt A JEbR Bt R b it 2 JElmaEt R
s Type Shielded Non- shielded Shielded Non- shielded
RWBEEEE Detecting distance 5mm 8 mm 10 mm 15 mm
25 NO TP-R5A1 TP-RL8A1 TP-R10A1 TP-RL15A1
AR, Type
SCR B NC TP-R5A2 TP-RL8A2 TP-R10A2 TP-RL15A2
f@eis 414y Standard detectable] Iron Iron # Iron Iron
- object (mm) 18181t 30301t 30:x30:1t 54541t
RESEZE Response frequency] 25 Hz
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tend TIERE PROXIMITY SWITCH

MR #8 SPECIFICATIONS

2 TYPE Tl e
T{FEE  Rated voltage 10-30VDC 90 - 250 VAC
JBFESMR  Current consumption 15 mA max. 2 mA max.
#HWPLEM  Loadcurrent 200 mA max. 3-200mA
HANERRE Residual voltage 1.5V max. 7V max.
BRIERE  Ambienttemperature E)EDT @ -20%70°C Operating: -20 to70°C

I%it"ﬁgibﬁﬁ%ltzgib

The variation due to t
variation of operating voltage

BT :+2.5%
RMERAE 1%

DCTYPE:£2.5%
ACTYPE: £1%

I/meFJ:"F%EDﬁﬁEII%_ZBED

The variation due to the
variation of ambient temperature

=

-20 3) 70 °C 2f& : TP-R TYPE£10%.

From -20 to 70°C : TP-R TYPE*+10%.

TP-RL TYPEX20%
TP-RL TYPE£20%

R#&RE  Enclosure rating IP 67
BiBERKE Cablelength 2M
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TP-R2NO TP-RLANO
TP-R2P [ TP-RL4P [
45.5 45.5
A7 O~ SO H =
\ / \ A

S M il M12*1;\_P¢4 L ﬁ 8 lall M12*1}b\—@¢4

TP-RL8ALO TP-RLSNE
TP-RL8P

TP-RL15A0

TP-RL15NO
TP-RL15PO

58.5 49.5

N 7.5 3 N 7.5 3
A T | @ A
S~ AR SZEE RN
13 v \M}b\—kﬂ 13 ] U] \M30%1.5 >

36 S Operat\oan/—r'\\niwcator 36 Operation indicato
Bl %3350 MOUNTING HOLES(mm)
TP-R2 OO TP-R5 OO TP-R10 OO
TP-RL40OO TP-RL8OO TP-RL1500
314

® s

RAFA F R A A TR 8]



tendiﬂﬁﬁﬁ B PROXIMITY SWITCH

B 258 E OUTPUT STAGE CIRCUIT DIAGRAMS

TP-SMLOINL]  TP-ROLCINOI TP-SMOPL  TP-ROOIPLOI
TP-SOCINO  TP-RLOOINCO TP-sOOOOPO  TP-RLOOPO

[ DCNPN 1 [ ocene

K v | Vi
4.7K Jf LOAD i J_H % ﬁ __E
C'“F@G"Tj—ﬁ Jf Ouu‘ ! {__ZOOmA max. i A ] OUt 200mA max.
Blg;k N i 47"% i B‘:k LOAD

——— TR T B
ey e EEHAERBUREUEKRBHET -
TP-RLOOALO - | eme The dashed line express transistor load.

AC 2 LINE TYPE

MAIN

VAN
CIRCUIT|

Brown or Black

AR R ABRIBE R ¢
TP-S Ui:250V Uimp:2.5kv
AC-140 Ue:AC90-250V le:0.2A
DC-13 Ue:DC10-30V le:0.2A
F1/EREE:SN:5. 7 .10.20mm

F){EHESER:AC:20Hz DC:200Hz; 500Hz; 800HZ; 1kHz
AN BHEESE MR : IP67

.ﬁ?ﬁﬁﬁ i <2 — IR THE GENERAL CHARACTERISTICS OF PROXIMITY SWITCH
o{Z E AR 2] Correction Coefficient

FHEEDEEMEESEBE -
(BZ B ERBAIFELEE)

The correction chart of pick-up distance for
non-iron metal.(But the correction factor has

no an absolute value.

8 1% BB Bl
Material Sensing distance
i 100%
Iron
A §f 85%
Stainless steel

Fia] 55%
Lead
i 50%

Aluminum
i) 46%

Copper

*EBIEFE(SZEE)
KRB BB IR LI % o

The effect of the electric plati_n? (reference data)
The percentage of sensing distance of plating and
unplating sensing objects.

EAXME
Basic material
i Sif
Iron Bronze
B 2ER )
The type of plating
RE#E un plating 100 100
$2Zn  5Z 15y 90ZF 120 | 95%F 105
$mCd 5% 15y 1002110 | 95%F 105
$8Ag  5ZF15p 60290 852100
fgcu 5Z 15y 70295 952105
$5CU  10Z15u — 95%105
$HCu (52 10M)+
$8Ni (10Z 20u) 75295 -
#i Cu(5Z10u)+
$ENi(10u)+ 75295 =
#&Cr(0.3p)
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tend TIERE PROXIMITY SWITCH

o 2 fESEZR Response Frequency

"REER T RIEEE—IREMEBRBETIEEE
5 —FHESNRNIRE2@LRE -
BMEREWNTEAT °

“Response frequency” refers to the frequency of outputs from

the proximity switch per second in response to the movement

of each target when brought closer to the switch.
The method of measurementis outlined below.

' |J-|_O Output 15
X

=
Proximity A2
RO, N
Switch (| T M= :
t=0.5mm
I——*—*——I
12t '
%(detectingdistance)
2M
M
Target
M ——

CIEY EE RIS LI
BREBHZESEREF @ ATRBIPEB2ZKNE
NRETREMRBAX  TEE_BS2EARE—ED
BR - 20 LB ZEiRGEE - WRIL —SRBEZ
SERERY  SEREEWK  MBENEL Ak
ESRRG 2RI -

To increase sensing speed of the metal object with gear shape,

the size of the sensing object should be bigger than standard
object. In the meantime, there should have enough space
between two gears (as shownin above figure). The response
frequency will bereduced. If the width of gear face was
decreased and the length of gear was narrowed.

& #8148 Mutual Interference
BEMBERRREN T IEREEE BN L PR B R
BARROIERBEENIGEHE » DUBRIRENE -

To prevent mutual interference, be sure to space the two
switches at a distance greater that shown in the table below.

d = 9p & d=diameter
a = Ef[ a=gap
a=z3dXRER a=3d
d
-smjl—lm
] ©

Bjma-

5%

&3 ¥ R 9 £ 2 B U BRI BRI B o B BB ES TR
SHLERB -  BERKZREGE SEIE 1B
MERRE BRZBEHER  HILASEEE

1F» BPIMAEZZEERILL—ES -

In connecting the proximity switch with contact-type switch
in series orin parallel. The trouble will be the response time
will get slow down and the proximity switch may run out of

order due to insufficient voltage. That's why we do not
recommend the way.

B#H S KEVAER Loads with high current
BACEBEHERWEE BEF SEFOEFE
ATE2GIRNIBE - BN DETLLEEB BT
TEZEEE TROEMEZIRKEDHMES -

Loads with high current such as lamps, motors etc., cause
damage to the switching element of a proximity switch.
When making or breaking such aload which exceeds the
capacity of the switches, be sure to use the proximity switch
through arelay.

ZE 8 ¥R 5& Surge protection
RE NI RIS EFRE MR
R IR GRS o

It is recommended to insert a surge suppresser, asa
varistor, into two sides of proximity switch to protect any
large surge source.

B LE N2 28

TREERE ZF A Use of metallic conduit
HESBRABHRITROERBEE  BEILEE
ZAERELHRRESRNIEE -

If a high voltage or power line runs near the proximity switch
cable, be sure to wire the switch cable through a metallic
conduit to prevent the switch from malfunction or damage.

EBRE NS E Effect of Cable Length
BMANEBERRE  OEFBBEONBIESERAZSH
2 BHFEEREER -

The operating characteristics of the proximity switches do

not vary when a longer cable is used. However, taking
into account the voltage drop.

@ EIRENTE Connect power line action
ERERX/NOEREE  AISER100ms £5
MR BEENEERTEAME o

B EXEBRZE - FEHN100ms Z5/E @ 50F
R BERBIRIE  BEKBHFRAMUR T KER
B BR Iz -

When power on the proximity switch, it will require 100ms to
get stable. So, when poweron, please to operate after

100ms, to move target toward or away the proximity switch

after the time.
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R PROXIMITY SWITCH

MIDCE B R I B4R )% DC type connecting method of AND & OR

PNP _ . ANDS NPN PNP ORlfi B NPN .
o usf + o uB + UB
N o B [0 Ty [0 e
—oo— —oo— —do— —oo—
,[0 I . [0 I N e 2 [0 e
—o— | - —o— |- —o— | - 4 —oo—
w‘% /y’; &f" /y’%
n-1 o = n-1 o = n-1 o L n-1 o 2. 1id
—o— —ofo— ,\éi —ofo— —ofo— load
" o + load +
n O A [_]2] Eﬁﬁj i O A a O A, py i O AL g
—o— | - o | - —oo— —oo—
W <2 BEEE S (E T {5 A 2 82 Correct operation directions for AC type
* BJRZBHZ Connection to power source e Il [ Parallel Connection
TRTOZEMELSKESHBEREEER  SEESHEA —MimsS > MARF=R M 2B IR R AE

EEERSERBASTHZIE -

Be sure to connect the proximity switch to the power source
through a load. Direct connection of the switch may cause
damage to the internal elements of the switch.

M Yy Foer =0

HOH oXERE B K oXEE
SEHBMN/NRIMAK - AISELREF -
ERERRESR  WREBHIK—2IKEE  EadhE
BI3mAM £ - BIEERR I —IRS W B (R)RIBFELD

RKW)2stERNWTF :

There will have a false motion. Whenever the load currentis
under 3mA.

This is a normal phenomenon. This phenomenon can be avoid,
if another resistor is connected in parallel, to increase the load
current over 3mA. The parallel resistance(R) and consumption
power(W) can be calculated as following:

H & RER
M4 R AC 90~250V
RS o (KQ) P:HEEIE2BREIHE
, C:8#HZMR(mA)
P> RS (mw) Vs {tEZEE(V)
e B B Series connection
VIEBEEBRREANEEARBE - HEBWLEE » 255

KBEEEPHERE -

The proximity switches cannot normally be connected in series.
If such an arrangement is necessary, it is recommended to
connect switch in series through a relay.

LOAD

A R EEOA
—

|X1®
HO{ % il

‘[ lT X2

ROR@ES °

In general, two or more parallel-connected proximity
switches cannot be used in an OR circuit.

1§UEPZL?%B%?@A&BEQTAEZB?FEH%T%VE,%‘JZ
BRI JUR > FIERT - BRUG
TBERRERZIENREAR ET%I%EJE”;_%BU%Z@ °
MEFEARBERISESN Al & -RE
AEEEBITH%,%%EH% » —BITHIREA £ FEAB) MG
ZEBREZNI0V - HEFERMIEHEEA - 2BF
B Z2FREBE 0 BREMiG.ZBER/10V FHEEIBHEZE
1168 FBBAB)MIGZ2EBX LR ZHESE - FHEE
BYELRITH - BT - EFRIAKRB 2895 (19
10ms)BFXIIAHEE - Dt T ERAMARSE
gz asR/IEBMEES -

Proximity switches Aand B in the above example can be
used in a parallel connection only when they are not
required to operate simultaneously and the loadis nor
required to be hold. Inthis case, however, note that the
leakage currentincreases in proportion to the number of
proximity switches connected.

Proximity switches

A and B cannot beusedin a parallel connection when
they are required to operate simultaneously to hold the
load. Namely, when holding the load by operating switches
A and B simultaneously, upon turning on switch A, the
voltage at both ends of the switch A(B) drops to about 10V
and the load current flows through the switch A. When the
target accesses to switch B, since the voltage of both ends
of the switch B is 10V, the switching elements of switch B
may fail to operate due to insufficient voltage. Upon turning
off switch A, since the voltage atboth ends of the switch
A(B) rises to the supply voltage, switch B turns on at this
moment. At this time, there is a moment when both switches
Aand B turn off (approximately 10ms) and the load is reset
momentarily. For this reason, the proximity switches are
required to be used through relays to hold the load
connected.
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