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Non-contact Interlock Switches \VInternational

focus op veiligheid
H S 7A Series

Compact and easy positioning.

@ @ C€

* See website for details on approvals and standards.

* Non-contact interlock switches can be used as a interlock
switch only when used with a safety relay module designated
by IDEC.

Model Features Page

HS7A-DMC 2-contact E-095

HR1S-DMB/-DME Safety Relay Modules for

HR1S-AF Non-contact Interlock Switches E-102

6 HS7A-DMP 3-contact E-099

For more information, visit http://asia.idec.com ]




Operating principle (Reed switch) Easy positioning IP67
The reed switch inside the non-contact Non-contact interlock switches are ideal Because the reed switch is filled with
interlock switch turns ON (NO contact) or for mounting on protective doors that plastic, the switches have strong dust and
OFF (NC contact) when the magnet of the are difficult to position as there is space waterproof characteristics and can be
actuator comes close to the non-contact allowance to position with the actuator. washed with water.
interlock switch.

Non-contact interlock switch Actuator Non-contact interlock switch

HS7A-DMC
WA Magnet
switch

When NO contact is used

Resistance

The switch cannot be defeated with a
commercial magnet or a metal piece because
multiple magnets are used.

Compact Connects up to 36 units

m HR1S-DMB  Can connect up to 12 units
HS6B Actuator E E ﬁ E
Interlock HS9Z-ZC1 1 37T
Switches

Safety category 4 E E ______ ﬂE
Y (EN/IS013849-1) compliant T B 12
HS7A-DMC

By using the HS7A non-contact interlock

switch with HR1S safety module, up to E E
safety category 4 (EN/IS013849-1) can be

000 OO OO el == o o o o o o o o o

acheived. 1 2 eereeeeeeeeeeeseeeeneneens 1

19 L\ I 36

e Safety category 3 can be achieved when
connecting two or more non-contact
interlock switches per one input.

~—__ e Safety category 4 can be achieved when
connecting one non-contact interlock

% . HR1S-DMB HR1S-DME swﬂches. per one input. '
¢ The maximum number of units that can
be connected differs depending on the
existence of LEDs. See E-095, E-099.

78mm

51Tmm

Wh

7mm

Requirements for using the non-contact interlock switches correctly

Non-contact interlock switches do not have a direct opening function where a circuit is always shut off when the guard is opened.
Therefore, a non-contact interlock switch must be used in combination with an exlusive safety relay module.

Installation example

Non-contact interlock switch Non-contact interlock switch Non-contact interlock switch

% Download catalogs and CAD from http://asia.idec.com/downloads
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HS7A Non-contact Interlock Switches

Monitor
Contact

Applicable
Category

Category
3 or below

Category
4 or below

Category
3 or below

Category
4 or below

Category
3 or below

Category
4 or below

Category
3 or below

Category
4 or below

Category
3 or below

Category
4 or below

Category
3 or below

Category
4 or below

£-003 [

For more information, visit http://asia.idec.com




Maximum Number Safety Relay
of Connected Units Module
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HS7A Non-contact Interlock Switches

Marking

Page

1 1
= HR1S-DME
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E-095

1NC + 1NO

1
2 | HR1S-DMB ;
1

HS7A-DMP50100
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@LISTED
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E-099

e

1NO + 2NC
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HS7A-DMP70100

W

@LISTED

e

E-099

2NO + 1NC

HS7A-DMP70001

W

@LISTED

C€

E-099

e

2NO + 1NC

I
36 HR1S-DME |

HS7A-DMP50001

1
2 i HR1S-DVB e

W

@LISTED

Cce

E-099

1NO + 2NC

% Download catalogs and CAD from http://asia.idec.com/downloads
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HS7A-DMC Non-contact Interlock Switches

Compact size and easy positioning.
Combination with proprietary relay modules achieves safety category 4 (EN ISO 13849-1).

Relays &Sockets  S7A Non-contact Interlock Switches Accessory
Prot?crtcour: Contact Cable LED Part No. Applicable Safety Name Part No.
Configuration | Length Relay Module Actuator HS9Z-2C1
Power Supplies . B
2m W\;ﬁc:\ut :872 gmcsgoz ® One HS9Z-ZC1 is supplied with each HS7A-DMC non-contact interlock switch.
LED lllumination i STA-DMC5912 | oe e DMB1132 Specifications
Nouine | gy | Without | HS7A-DMCS905 | HR1S.DMB1132p p
4
Controllers With HS7A-DMC5915 :2} 23%5} } ggp IEC/EN 60947-5-1
Operator Without HS7A-DMC59010 : Applicable Standards UL508 (UL listed)
Interfaces 10m With HS7A-DMCS911 CSA C22.2, No. 14
Sensors - it - 59110 Operating Temperature —25 to +85°C (no freezing)
om W'".“’”t HS7A-DMC7902 Relative Humidity 30 to 85% RH (no condensation)
AUTO-ID With HS7A-DMC7912 Storage Temperature —40 to +85°C (no freezing)
Without HS7A-DMC7905 . )
2NO 5m with ——" :E}gﬁig]gggB Pollution Degree 3
it “DMC7915 Electric Shock Protection Olass Il IEC 60536)
e 1om W'"f"”‘ HS7A-DNC79010 Degree of Protection IP67 (IEC 60529)
Switches With HS7A-DMC79110 Shock Resistance 300 m/s? (11 ms) (IEC 60068-2-7)
* Package quantity: 1 Vibration Resistance 100 m/s? (10 to 150 Hz) (IEC 60068-2-6)
LEESSTIGIER o The HS7A-DMC non-contact interlock switch is supplied with an HS9Z-ZC1 Rated Voltage (Us) 24V DC
Safety Laser
Stc{anners actuator. o Rated Current (le) 100 mA
T Safety Light  The contact configuration in the table above shows the contact status when e 10% maximum
Cuna?ns the non-contact interlock switch is not activated. ) . u
Maximum Operating Frequency 150 Hz
Safety Modules HR1 S Safety Relay MOdu|eS fOI’ Vol 0 1=10 mA 0.1V (WithOUt LED) /2.4V (With LED)
H oltage Dro
Non-contact Interlock Switches AR I=100mA |1V (without LED) / 4.2V (with LED)
Max. Number of Housing Material PBT
Connectable -
Safety Relay Module Voltage Nl:mbir il Non-contact AT EDeT Red
HS7A i Interlock Cable AWG23 (0.25 mm?) x 4
HR1S Switches Cable length: 2m, 5m, 10m
HR1S-DMB1132 ) HS7A-DMC: 100g (cable length: 2m)
2 12 Weight (approx.) X
HS3A | HR1S-DMB1132P 241 DC—20 10 420 HS9Z-ZC1: 9g
HR1S-DME1132 — o+ 6 % e See E-105 for specifications on HR1S-AF safety relay modules
HR1S-DME1132P DlmenS|OnS
HR1S-AF51308 24V AC 15 to +10% 50/60 Hz 1 6 HS7A-DMC HS9Z-ZC1 (Actuator)
0,
HR1S-AF5130PB |24V DC-15t0+10% (Non-contact
« Safety category 3 can be achieved when connecting two or more non-contact Interlock Switch)
interlock switches per one input. 16 ; ;
¢ When connecting multiple non-contact interlock switches (HS7A-DMC79001), <—>] 25 a5
use HR1S-AF5130B/AF5130PB. (HS7A-DMC791 0] cannot be connected in =R . 35 16
multiple numbers.) - mm ] -
Maximum Number of Connectable Non-contact Interlock © 1 u D ©
Switches per Input of Safety Relay Module 206 7P 5 - 206
HS7A-DMC5901C] HS7A-DMC79010]
Non-contact Interlock Switch | without With Without With 2-035 - ' 2-93.5
LED LED LED LED M'"'m:g”rs:]d'”s
HR1S-DMB/DME 6 3 — —
HR1S-AF5130B/AF5130PB — — 6 1 All dimensions in mm.

[ For more information, visit http://asia.idec.com ]




HS7A-DMC Non-contact Interlock Switches

Wiring Diagram
AN\ The following diagrams show the contact statuses when the non-contact interlock switches are activated by the actuators.
Below are examples of wiring diagrams.

When using HR1S-DMB + HS7A-DMC591C0 (1NO+1NC) + HS9Z-ZC1

+24V  F1 (protection fuse for the power of safety relay module)
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Guard 1: Closed Start
} Sl of + Switch
i | Swy S3 K3 APEM
AR,
} % E] | ESC Switches &
Lo 8L 3L lwmowe - Ka Pilot Lights
[w] |S1I1 I |S1|2||S1|3| |V: I |V|2| [1s] [as] Control Boxes
HR1S-DMB _
K1 ks K3 K3 Emergency
I | & PowerA1/A2 Fault K1/K2 g:l Stop Switches
& Fault LOGIC Enabling
@ Kik2 K2 aﬂ—a Kay Ky K4 Switches
Safety Products
[a2] [s21] [s22][s23] [y34] Jvaa] [14] T24]
25| s Explosion Proof
a3 ToPLC
2% Y Terminal Blocks
2 gld . . . . -
HE HSTA-DMG K3E|II K4E|:| Short-circuit unused input terminals. Relays & Sockets

oV Guard 2: Closed Circwit
Safety Output Protectors

ESC: External Start Condition
Power Supplies

When using HR1S-DME + HS7A-DMC59101 (1NO+1NC) + HS9Z-ZC1 LED Hiumination
+24V %(protection fuse for the power of safety relay module) Controllers
Guard 1: Closed Guard 3: Closed Guard 5: Closed Start _
Switch Operator
STe + S3 o + S5 o + ‘ FA\S7 Interfaces
£ 3 ¥y = R AN = EY ) LE
E<§ 51 qu s4 E<§ ¥ K3 Sensors
& 2 s 2 = a K4 AUTO-ID
Al s11 s12 s13] [s31 532) s33] [ss1 Joso]  [sss] 1] [v2] 13][23
HR1S-DME T T T T T T T T T T T | ” » »
L= | @ Power Al/A2 ®s13 @53 @55 Fault | Ki/k2 E}\
® Fault LOGIC ®s12 @ s32 @ ss2 Interlock
® K1/K2 ®s23 @ 543 @ 563 k2 gj—A Ka k4| ke Switches
— ®s2 @ s @ s62 Non-contact
|_ Interlock Switches
A2 [sai]  s22 s23] [sa1] Isizl [sas] [set]  [se2 Jsea] [vas] Tvaa] [1a][24 Safety Laser
S S S6 s s L. Scamners
S a L S @ |, s = L ToPLC Safety Light
****************** - Curtains
+ +1 . +1s -
g g g A K3k . _ _
= & = & = = |:|:| Short-circuit unused input terminals. Safety Modules
ov Guard 2: Closed Guard 4: Closed Guard 6: Closed [s]  T[soo  [s2d]
I
ESC: External Start Condition Safety Output

When using HR1S-AF5130B/AF5130PB + HS7A-DMC791 (2NO) + HS9Z-ZC1 (Note)

F1 (protection fuse for the power of safety relay module) HR1S
L(+) HS3A
24V
[A7] | | |1|s| |z|s| |s|s| ¥ I
HR1S = T ®A1/A2 Fuse E:l .............................................
: ®Ki K4 K4 k4
®r 08¢ for.y \
IT—— l
[A2] [Si1] [S21] Ts22]s12] [14] [24 ] [347]
white | |
Brown |
Sl§ }
] 3 S— 1 ks[C 1 ke[ ]
Blue Black | _ |
HS7A-DMC
N (=) Guard: Closed
ESC: S$34: Start switch welding is detected Safety

External Start Condition $39: Start switch welding is not detected Output

[ % Download catalogs and CAD from http://asia.idec.com/downloads
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HS7A-DMC Non-contact Interlock Switches

Below are examples of wiring diagrams.

When using HR1S-DMB + HS7A-DMC591 (1NO+1NC) + HS9Z-ZC1

When using HR1S-DME + HS7A-DMC59100 (1NO+1NC) + HS9Z-ZC1

+24V  F1 (protection fuse for the power of safety relay module) 424y F1 (protection fuse for the power of safety relay module)
Guard 1: Closed Guard 1: Closed Guard 3: Closed Guard 5: Close
ST {Brom ST [orown + S5 [orown + SE.T 5w+
White N White X White N Eé; '§
J— ——— ——— ———
E@ Black Blue Black Blue B\aEkT Blue
Black Blue HS7A-DMC HS7A-DMC
— — —
! ] ] ]
S1.2 §3.2 §5.2
APEM §1.2 [Brown + it Brown + . e roun + e Brown +
- White ¥ (SRU B A1 VU
Switches & E@T”” BIackT Blue Biack | Bue B\ackT Ble
Pilot Lights Black | _Blue | == | == | == Start Switch
] Start ] } }
Control Boxes §1.3 [Brown + Switch | S1.3 fproun + S3.3 fprown + S53 fgom . | 1o . H\ 7
White N S3t White White White N ILESC K3
| X j K3 203 | 3ig 34
Emergency I
i Black. Blue Black. Blue Black Blue
Stop Switches Black | _ Blue LTESC K4 ‘@
Enabling 7 51 SEENGE @i Toz] 5 = o1 Si1 Fia]  JsraTsor 5% ssa] [ss 52 53 12 13][
Switches HR1S-DMB ! L | |_HR1S’DME
Ki = al Power A1/A2 Qs @ @ Faut | Kik2 E:H
Safety Products = — g?"f”‘”” el 21\ - BHE [ K gm" oge @5 @ @5z
au LOGIC R @ @ 2
Qkike K2 @ Q2 @s2 @ s
Explosion Proof [ == ; !
[s21] 522 523} Y34 V44| 14 T2 4124
Terminal Blocks L - -
S21] e ToPLC Black 775'167' Black 779‘“797' Black it
Relays & Sockets -—, 2 [/ 2
) 1 4 White |Brown + White[Brown +
P White_|Brown + I
Circuit
Protectors P 4.2
S22 e Black Blue Black Blue
) Black ol o o
Power Supplies 7, K3\ K3\ K3 , [ Ll ey .
) L 4 white |Brown + white |Brown + white [Brown +
White [Brown + | | | |
LED lllumination ka) kel ke — Kay k)oK g :‘(4
231 $23[ ] %3 =
- | Blue ] ] Black ue Black e Black ue
Controllers Bl L ks K4 Ey-——7, -—-7, —
T 7 White |Brown + 4 White |Brown + v White | Brown + 7
Operator White IHrawn + o
Interfaces o Guard 2: Closed Guard 2; Closed uard 4: Closed Guard 6: Closed
Sensors  ESC:Extemal Sart Coniion Satety Output ESC: External Start Condition Safety Output
AUTO-ID Short-circuit unused input terminals. Short-circuit unused input terminals.
Interlock :
anerloc " When using HR1S-AF5130B/AF5130PB + HS7A-DMC790C] (2NO) + HS9Z-ZCT
Non-contact F1 (protection fuse for the power of safety relay module)
Interlock Switches @
Safety Laser  24v K3
Scanners w 52,
Safety Light ) Start Switch ]
Curtains i ESC gromeedien
Safety Modules [l I%?;ZI:E"M‘I_I‘S}FI I I P | sls I
o ® A1/A2 Fuse E:.] .
QK Losic
B " by
——T
HS7A [A2 T Tstt]T Tsai] Js22Jsi2] [14] Toa] Taa]
HR1S Som | e
[A
Blu:’ Black
HS3A
Sz | e
[A
BIu‘e" Black
SBlu'gm White
[A
Blu;, Black
SB!,jﬁn White { { {
[$ K3: K3: K3:
Blue Black
S1.5 ; W W W
Brown White kC ke C K4 Ka K4
o
L
Blue Black
3510'2,\ White
o
L
Blue Black
HS7A-DMC I—
NG Guard: Closed
$34: Start switch welding is detected Safety
Esc: $39: Start switch welding is not detected Output

External Start Condition

e-007 ||

For more information, visit http://asia.idec.com




 |n order to avoid electric shock or fire, turn power off before
installation, removal, wire connection, maintenance, or inspection of
the non-contact interlock switch.

o Safety category 4 (EN ISO 13849-1) can be achieved by combining

the HS7A non-contact interlock switch and HR1S safety relay module

(monitor the dual contacts using the safety relay module).

¢ When using non-contact interlock switches, combine with a
proprietary safety relay module and confirm that the conformable

safety category and the safety category (EN ISO 13849-1) required to

the machinery have been achieved.

* Be sure to use the HS7A non-contact interlock switch in combination
with the proprietary actuator HS9Z-ZC1. Do not use other actuators.

e Regardless of door types, do not use the non-contact interlock switch
as a door stop. Install a mechanical door stop on the edge of the door

to protect the interlock switch against excessive force.

¢ A shock to the door exceeding 300 m/s? (approx. 30G) may cause a
failure to the switch.

Do not store the non-contact interlock switches in a dusty, humid,
organic-gas atmosphere, or areas subject to direct sunlight.

Operating Direction

s Markings o Markings
© ©) ©
© )| G © || ©
*
1mm imm

* Safety output ON distance (Sao): 4 mm

Precautions for Installation

When installing on a ferromagnet Close mounting

Hd

Ferromagnet

iz

L
b>13mm ) . a
A: nonmagnetic material
d=281x55mm gl
e K
a>40mm
Tightening Torque

| /\ Use a nonmagnetic screw.

e

1Nmmax

HS7A-DMC Non-contact Interlock Switches

A Safety Precautions

Do not install the actuator in the location where the human body may

come in contact. Otherwise injury may occur.

Precaution for Cable Wiring

/\ Tensile force on the cable may cause
disconnection. Be sure to secure the
cable near the non-contact interlock

switches.
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APEM
100 mm -
Switches &
fie e ——am Pilot Lights

Precautions for Mounting the Actuator

Do not use the non-contact interlock switch as a
mechanical stop for movable guard.

A Do not use a hammer to adjust a position of the
non-contact interlock switch.

A Do not use the non-contact

interlock switch in a magnetic
field of 0.3 mT or over.

X))

Control Boxes

N Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

>0.3mT

Power Supplies

LED lllumination

Controllers
Operator
. Interfaces
Operation Chart
Sensors
HS7A-DMC59 [CICJ(1NO+1NC) HS7A-DMC79 [JC1(2N0)
AUTO-ID
(Minimum Distance) 1 5 (Sa0) 15 (Sar) (Minimum Distance) 1‘ 5 (S‘ao) 15 (Sar)
()
Brown/Blue Brown/Blue h
Black/White Black/White N
14 14
Interlock
— P siches
Dimensions: mm VTR
Contact Status Interlock Switches
Sao: Assured operating distance where the safety output is Safety Laser
Contact Closed (1) sure tourn on. Scanners
Contact Open (0) Sar: Assured release distance where the safety output is Safety Light
Transient State sure to turn off. Curtains
Note: When the transfer time between the actuator’s Sao-Sar is Safety Modules
500 ms or longer, the time lag is detected as an error. -
Operation Area

mm) Safety output ON area ~ e======= Sao
0
HS7A
8
6 [ ra\1 HR1S
e g

4 HS3A
2
0 ! 2 g [ I ?
mm) [ 5=
10
8
6
: /%'7—’_'_H
21 i i
02 ga o 1 T - 2

PRy m— I
mm)
10
8
6
. ;m
21 i i
o2, g o 1 Fr 2

[ o™

[ % Download catalogs and CAD from http://asia.idec.com/downloads
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HS7A-DMP Non-contact Interlock Switches (3-contact)

Piot Lights |

Control Boxes

Emergency

Stop Switches
Enabling HR1S Safety Relay Modules for
Switches Non-contact Interlock Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

HS7A Non-contact Interlock Switch

HS7A Non-contact Interlock Switches

Specifications

Power Supplies Contact
— Configura- Cable LED Part No. Applicable Safety ) IEC/EN 6094_17-5-1
LED lllumination tion Length Relay Module Applicable Standards UL508 (UL listed)
CSA C22.2,No. 14
Gontrolers 2m W\';;'t(:]m ::ﬁgmggg?z HR1S-DMB1132 Operating Temperature -25 to 85°C (no freezing)
Operator I - HR1S-DMB1132P - e :
Interfaces 1NO+2NC Without | HS7A-DMP5005 | HR1S-DME1132 Relative Humidity 3510 85% IZH (no condfensatlon)
Sensors 5m With HS7A-DMP5015 | HR1S-DME1132P Storage Temperature —40 to +85°C (no freezing)
Without | HS7A-DMP7002 Pollution Degree 3
AUTO-ID 2m With HSTA-DMP7012 | HR1S-AF51308 Electric Shock Protection Class Il (IEC 60536)
2NO+1NC Without | HS7A-DMP7005 | HR1S-AF5130PB Degree of Protection IP67 (IEC 60529)
sm With HS7A-DMP7015 Shock Resistance 300 m/s? (11 ms) (IEC 60068-2-7)
meriock . ® Package quantity: 1 Vibration Resistance 100 m/s? (10 to 150 Hz) (IEC 60068-2-6)
nterloc .
Switches o The HS7A-DMP non-contact interlock switch is supplied with an HS9Z-ZP1 actuator. Rated Voltage (Ue) 24VDC
 The contact configuration in the table shows the contact status when the non- Rated Current (le) 100 mA .
Safety Laser contact interlock switch is not activated. Repeat Accuracy 10% maximum
Scanners @ For details on relay modules for HS7A, see HR1S-DMB/DME (E-102) and Maximum Operating Frequency | 150 Hz
safety Light  HR1S-AF (E-105) of the catalog. I=10mA  |0.1V (without LED), 2.4V (with LED)
W R1S Safety Relay Module for Voltage Drop 11— 60 mA [V (without LED), 4.2V (with LED)
Safety Modules Y 3 : o - .
Non-contact Interlock Switches Electrical Durability 1,200,000 operations minimum
Safety Relay Module Number of Max. Number of Connectable HOUS?"Q Material PBT
y Inputs Non-contact Interlock Switches Housing Color Red
HR1S-DMB1132 AWG23 (0.25 mm?) x 6
HR1S-DMB1132P 2 12 o Cable length: 2m, 5m
HR1s |HR1S-DME1132 6 % Weight (approx.) H%QZDMP ; 309 (cable length: 2 m)
HR1S-DME1132P - 9%
HS3A  THR1S-AF5130B ; 6 « For specifications on safety relay modules, see HR1S-DMB/DME (E-102) and
HR1S-AF5130PB HR1S-AF (E-105) of the catalog.

¢ When connecting multiple non-contact interlock switches (HS7A-DMP7000),
use HR1S-AF5130B/AF5130PB. (HS7A-DMP7010 cannot be connected in
multiple numbers.)

Maximum Number of Connectable Non-contact Interlock Switches

Dimensions

HS7A-DMPOIOIOO
(Non-contact

HS9Z-ZP1 (Actuator)

Interlock Switch)
per Input of Safety Relay Module pal5 peots .
HS7A-DMP50CIC] | HS7A-DMP70CIC] S~ Minimum Radius _ :Tj\f
Non-contact Interlock Switch | Without | With | Without | With & 30mm Sa
LED LED LED LED
HR1S-DMB/DME 6 3 — — - . . .
HR1S-AF5130B/AF5130PB — — 6 1 = = = =
Accessory
(= |
Name Part No. SEAT A=
13 13
Actuator HS9Z-ZP1 3ellslies L J 6 /18]

® One HS9Z-ZP1 is supplied with the HS7A-DMP non-contact interlock switch. All dimensions in mm.

[ For more information, visit http://asia.idec.com ]




HS7A-DMP Non-contact Interlock Switches (3-contact)

(7]
=)
.. . 3
Wiring Diagram E
A The following diagrams show the contact statuses when the non-contact interlock switches are activated by the actuators. =]
(=X
Below are examples of wiring diagrams. s
—
. 7]
When using HR1S-DMB + HS7A-DMP50C1 (1NO+2NC) + HS9Z-ZP1
+24v  FH
= o4y Guard 1: Closed Monitor Signal (to PLC)
F st o e[ £ stantswiten
INE K3 APEM
|- | ESC Switches &
Y a I L K4
HSTADMP ! T Pilot Lights
Ta1] s11 s12][s13 Tvi] [v2] 13 23
HR1S-DMB I | - I I | Control Boxes
L= | ® PowerAt/A2 Failure{l) K1k é) | gggrgewr;tcghes
®Fault  LOGIC Enabling
® Ki/K2 E:'_ Switche
i = witches
Tae] [s21] [s22[[s23] Tva] [vea] T14] T24] Safety Products
|
2ozl 5| gl i I I I Explosion Proof
ESN N - i ToPLC K3{ K3! K3
g £ ?5;1 KJ KJ KJ Terminal Blocks
F lTA-OMP ! VonitorSigra K3E|:| K4E|:I ] 1 1 _—
- (to PLC)
o W Relays & Sockets
ESC: External Start Condition Channel 1~ Channel 2 Circuit
Safety Output Protectors
Power Supplies
When using HR1S-DME + HS7A-DMP50C1C] (1NO+2NC) + HS9Z-ZP1 LED Humination
+24V % Guard 1: Closed Guard 3: Closed Guard 5: Closed Controllers
+24V Monitor Signal (toPLG) 124y Monior Signal to PLC) +24V  Monitor Signal (to PLG)
F F F J Start Switch Operator
I st M L I I e I R I W Interfaces
URE M IERRE T ENERE: Y
E‘Hi\] N . i ['fv';\] N | E‘l}i‘] N i Sensors
s §| 2 HEE =l 5 =
Y s | s | 2 I K4
HSTA-DMP. 1 H [HSTA-DMP 1 H AUTO—lD
[M] [st1] [s12]]st3] [ss1] [s32][s33] [ss51] [s52][ss3] 1] [v2] [13][23]
HR1S-DME I I I I I I I I I I I
| | @ Power A1/A2 Qs @1 @ Eijure Ki/K2 E:I—\
@ Fault LOGIC Qs Qs @ s
® Kik2 Rz Qs @ ses Ej_ Interlock
oc Q2 Qs @ s _] Switches
|_ I 1 I 1 I 1 Non-contact
2 [sa1] Js22[[s23]  [s4t [saz] Jsas] Tset] |s62[[s63]  [va4 Y44 14]]24] Interlock Switches
B éi i s3] e EE L. 1] SaflyLaser
[ [ I [ ToPLC canners
BN B YL By 1, KSW Kaw "31 Safety Light
R = S A L K |ka | xal kel ka Curtains
sza.oue 2 hsa e 2 sy omp = 1 1 —
ov 24V Moo Sga Py 24V Moo Sew A0 424V WontorSgel oAy I:|:":|:I Safety Modules
ESC Ext | St " gjardéiglused Guard 4: Closed Guard 6: Closed Channel 1 Channel 2
: External Start Condition Safety Output
-
When using HR1S-AF + HS7A-DMP70C11 (2NO+1NC) + HS9Z-ZP1
F1 HR1S
e
L(+) K3 HS3A
24V 52 F1: Protection fuse for the power of safety relay module
K& [ start Swit'.ct;-\ F:  Protection fuse for monitor signal contacts (max. 500mA gG (gL))
. ESC . ............
Q 1 1]
| | [s33 ] [sa | [ 's39 | [13] [ 23] [ 33]
I I I
[ | & PowerAt/A2 Ej
HR1S-AF Q@ Fault LOGIC 1
& Kikz Ej ....... 1 11
[ 1
[s21 ] [s22 [ 512 ] a1 Toaa] Taa]
: @ K4 KJ KJ KJ
e Y
Safety
24 Output
N (_) Guard: Closed L————=- Monitor Signal (to PLC)
ESC: External Start Condition S34: Start switch welding is detected

S39: Start switch welding is not detected

[ % Download catalogs and CAD from http://asia.idec.com/downloads
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E-101

HS7A-DMP Non-contact Interlock Switches(3-contact)

A Safety Precautions

e |n order to avoid electric shock or fire, turn the power off before
installation, removal, wire connection, maintenance, or inspection of
the non-contact interlock switch.

¢ Do not install the actuator in the location where the human body may
come in contact. Otherwise injury may occur.

o Safety category 4 (EN ISO 13849-1) can be achieved by combining
the HS7A non-contact interlock switch and HR1S safety relay module
(monitor the dual contacts using the safety relay module).

¢ When using non-contact interlock switches, combine with a propri-
etary safety relay module and confirm that the conformable safety
category and the safety category (EN ISO 13849-1) required to the
machinery have been achieved.

¢ Be sure to use the HS7A non-contact interlock switch in combination
with the proprietary actuator HS9Z-ZP1. Do not use other actuators.

* Regardless of door types, do not use the non-contact interlock switch
as a door stop. Install a mechanical door stop on the edge of the door
to protect the interlock switch against excessive force.

e A shock to the door exceeding 300 m/s? (approx. 30G) may cause a
failure to the non-contact interlock switches.

* Do not store the switches in a dusty, humid, organic-gas atmosphere,
or areas subject to direct sunlight.

Operating Direction

A Markings A Markings
(@Y} (@)}
-\ - Ardl
[©0] mm Imm [S0]
1mm

Safety output ON distance (Sao): 4 mm

Precautions for Installation
When installing on a ferromagnet Close mounting
Ferromagnet Ad
e
PR — - o
A: nonmagnetic material
d>118 x 55 mm H
a>100 mm
Tightening Torque

1 N-m max.

| A Use a nonmagnetic screw. |

Precaution for Cable Wiring 100 mm
/\ Tensile force on the cable may cause
disconnection. Be sure to secure the cable —_—
near the non-contact interlock switch.
Precautions for Mounting Actuator
A Do not use the non-contact interlock switch as a 1mm
=i

mechanical stop for the movable guard.

Do not use a hammer to adjust the position of
non-contact interlock switch.

A

Do not use the non-contact
interlock switch in @ magnetic
field of 0.3 mT

or over.

Operation Chart

HS7A-DMP50J]
(1NO+2NC)

(Minimum Distance) 1

HS7A-DMP703J
(2NO+1NC)

(Minimum Distance) 1

8(Sa0) 20 (Sar) 8(Sa0) 20 (Sar)

Brown/Blue
White/Black
Gray/Pink

Brown/Blue
White/Black
Gray/Pink

Dimensions: mm
Contact Status

Sao: Assured operating distance where

Contact closed (1) the safety output is sure to turn on.

Contact open (0) Sar: Assured release distance when the
- safety output is sure to turn off.
Transient area
Note: When the transfer time between the
actuator’s Sao-Sar is 500 ms or longer, the
time lag is detected as an error.
Operation Area
Safety output ON area
(mm) k — S0
10— - —
. g . B
) /
. / \
4 N
2
0 1'-.577177377-.277-.177.70771‘ 2 3 A 5
=

[ For more information, visit http://asia.idec.com




HR1S series Safety Relay Modules for No

-contact Interlock Switches

Specifications
Operating Temperature —10 to +55°C (no freezing)
Degree of Protection Terminal: IP20, Housing: IP40

Rated Power Voltage

24V DC (20 to +20%)

HR1S-DMB: 2.5W maximum (24V DC)

Fal o HR1S-DME: 3.5W maximum (24V DC)
Overcurrent Protection Electronic
Control Circuit Voltage 24V DC
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APEM

Switches &
Pilot Lights

Control Boxes

Applicable Performance Level (PL) |e (EN ISO 13849-1) Emergency
Safety Category 4 (EN ISO 13849-1) Stop Switches
Safety Integrity Level (SIL) 3 (EN 62061) Ena_bling
Response Time 20 ms maximum Switches
Input Synchronization Time 500 ms (between two non-contact interlock switches)
Overvoltage Category l ]
Pollution Degree 2 Explosion Proof
HR1S-DMB Rated Insulation Voltage 300V )
- . - - Terminal Blocks
Maximum Input Resistance 100Q (per input point)
Safety Circuit 2NO Relays & Sockets
No.of | Time Delay Circuit — Gt
HR1S-DME Outputs Ayxili_ary Contact |— Protectors
Circuit Transistor |2NO bower Suonli
ower Supplies
< : . |AC-15 €300 (Ue = 230V AC / le = 0.75A)
@I.ISTEIJ P @ c € Safety Circuit
s DC-13 Ue =24V DC/le = 1.5A LED llumination
Time Delay |AC-15 —
Output | Gircuit DC-13 — Controllers
Contact o AC15
- Ratings | Auxiliary - — Operator
Part No. Voltage Terminal Style Input Gircuit DC-13 — Interfaces
HR1S-DMB1132 Integrated terminal block 9 Transistor Circuit 24V/20 mA Sensors
HR1S-DMB1132P 24V DC Removable terminal block Minimum Applicable Load | 17V/10 mA (initial value)
HR1S-DME1132 -201t0 +20% |Integrated terminal block 6 Operation Frequency 1200 operations/hour maximum AUTO-ID
HR1S-DME1132P Removable terminal block Rated Current Output total 124 maximum
- HR1S-DMB1132: 0.14 to 2.5mm?
© Package quantity: 1 Wire Size HR1S-DME1132: 0.2 to 2.5mm?
e For the maximum number of connectable non-contact interlock switches, see HR15-DMB1132P_1 0.2t 2-5"1"12
HS7A-DMC (E-095) and HS7A-DMP (E-099) pages of the catalog. HR1S-DME1132P: 0.2 to 2.5mm 'S"t‘%tf";fk
Weidht HR1S-DMB: 180g witches
g HR1S-DME: 250g
_ Interlock Switches
o Use a 4A fuse (Type gL) for power fuse protection. Safety Laser
o Use a 4A (Type gL) or a 6A fast blow fuse for output fuse protection. Scanners
Safety Light
. . Curtains
Dimensions
Safety Modules
HR1S-DMB1132 HR1S-DMB1132P
AN N\
[eYeYeYe)
0000 HS7A
O Power
ofait
HS3A
0000
Q00
7 N
25 114 J 114 J
HR1S-DME1132 HR1S-DME1132P
0000 0000 /
[eYeYeYe)loYeYoYe) 0000 O00Q N W
[0000][0009 Ozmezr
Om:; O Fault
O Fault Okine
OKi/K2 g g
[0000[[0000
COOO[O000 0000 0000
bococood |\ Lrzzn
45 114 J 45 114

All dimensions in mm.

% Download catalogs and CAD from http://asia.idec.com/downloads




HR1S Series Safety Relay Modules for Non-contact Interlock Switches

&

I L

E LED Indication

=1 HR1S-DMB HR1S-DME

= o Power A1/A2: o Power A1/A2:

@ Turns on when power circuit is normal. Turns on when power circuit is normal.
Turns off when power is interrupted or the electronic fuse blows. Turns off when power is interrupted or the electronic fuse blows.

o Fault: o Fault:
Turns on when the HR1S fails Turns on when the HR1S fails
APEM  (see Causes of Fault LED Indication on E-104). (see Causes of Fault LED Indication on E-104)
~ Switches& o K1/K2: o K1/K2:
PiotLights  Tyrmg on when K1/K2 relays operate. Turns on when K1/K2 relays operate.

Control Boxes © 513: NO contact of non-contact interlock switch 1
" Emergency * 512: NC contact of non-contact interlock switch 1
__ Stop Switches *523: NO contact of non-contact interlock switch 2

Smglr',gg © 522: NC contact of non-contact interlock switch 2
533: NO contact of non-contact interlock switch 3

© 532: NC contact of non-contact interlock switch 3
* 543: NO contact of non-contact interlock switch 4

Terminal Blocks @ 542: NC contact of non-contact interlock switch 4
© 553: NO contact of non-contact interlock switch 5
© 552: NC contact of non-contact interlock switch 5
© 563: NO contact of non-contact interlock switch 6
¢ 562: NC contact of non-contact interlock switch 6

Explosion Proof

Relays & Sockets

Circuit
Protectors

Power Supplies

LED lllumination

Terminal Arrangement
Controllers
HR1S-DMB HR1S-DME
Operator
Interfaces
——  —F — LT 7 — [ ——————
Sensors Q20 Q002 202D
AUTO-ID DD 3. 3%, XY XM Y. XX, Qo0 20D
g i s St
2202 LA 2002|002 S s
-
Interlock T
Switches
2222 St steiet: sisE—
Interlock Switches %
Safety Laser
Q0 Q00 2022
Scanners
Safety Light Q02 Q0 Q02@
Curtains L ! — I —————
Safety Modules HR1S-DMB1132 HR1S-DMB1132P HR1S-DME1132 HR1S-DME1132P

e The terminal block of the HR1S-DMBCICICICIP can be removed and installed  The terminal block of the HR1S-DMECICICICIP can be removed and installed
as shown below, allowing for easy installation and replacement of modules. as shown below, allowing for easy installation and replacement of modules.

HS7A

HS3A

E-103 [ For more information, visit http://asia.idec.com ]




HR1S Series Safety Relay Modules for Non-contact Interlock Switches

Causes of Fault LED Indication

LED2: Fault Fault Type Fault Cause

Measures

Internal Fault Fault of the internal circuit

Replace the safety relay module.

Short circuit of the +24V power supply and input

External Fault terminal

Remove the short circuit and reboot.

Short-circuit of the non-contact interlock switch

External Fault wiring

4.

Correct the wiring of the non-contact interlock
switch and reboot.
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excess of switch contact| seconds or longer.

nnn.

input Fault of the non-contact interlock switch (HS7A)

Replace the non-contact interlock switch.

e External fault: 1-sec ON, 1-sec OFF
 Synchronization time excess: 30-sec ON, 30-sec OFF

HR1S-DMB/HR1S-DME Safety Relay Module Operation Chart

D D & I
& S & F
& & & &
N A% N 5
&S & m S
® ® & ®
> S o S <
‘@ D \0(\". > \0& N 0& > \0&
S N 2N N S
O Q7 AR Q7 Q" Q Q7 Q"
s & 5T s & S
¢ Q,Q Q ﬁ“{b @ K‘\@ (\co Q {\@’ \5 Q’\@ s
& & S S ® F & & & “°
.°->Q} NS N S S
i i
\ [
Non-contact Interlock Switch 1 ! !
(811-S12) ! [
: i
Non-contact Interlock Switch 1 ! I
(511-S13) * ! [
I 1 I
Non-contact Interlock Switch 2 ! ! I
(521-522) ! ! ’ [
: 1 1
H [
Non-contact Interlock Switch 2 ! ! !
(821-523) * i ! [
: - :
\ [
Start Switch ! ! !
(Y1-Y2) ! . ; _————
i i i | I
Transistor Output Y34 ! ! !
(Fault) * " ,
: ! :
I
Transistor Output Y44 ! ! !
(K1/K2) * " , —
I 1 1
I I I
Safety Output ! ! ! I | J
13-14/23-24 (NO) * " * |_
I 1 I
2 sec I< 0.5 sec < 0.5 sec
1
Contact Status of ON (0)
Non-contact T
Interlock Switch '
i OFF (1)
e
1
1

[ % Download catalogs and CAD from http://asia.idec.com/downloads

APEM
Synchronization for the NO contact and NC contact Switches &
Synchronization time | of the non-contact interlock switch (HS7A) is 0.5 | Open and close the door again. Pilot Lights
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HR1S Series Safety Relay Modules for Non-contact Interlock Switches

HR1S-AF

@LISTED @® \': 4

Specifications

Operating Temperature

—25 to +55°C (no freezing)

Degree of Protection

Terminal: IP20, Housing: IP40

24V AC (-15 to +10%) 50/60 Hz

Rated Voltage 24V DC (~15 to +10%)
Power Consumption 5VA maximum
Overcurrent Protection Electronic (Note)
Control Circuit Voltage 24V DC

Applicable Performance Level (PL)

e (EN IS0 13849-1)

Safety Category

4 (EN1S0 13849-1)

Safety Integrity Level (SIL)

3 (EN 62061)

§11-§12, $21-S22 interrupted: 20 ms

Part No.

Voltage

Number

Terminal Style of Input

HR1S-AF5130B

Integrated

24VAC 1510 +10%
50/60Hz
24V DC-1510 +10%

HR1S-AF5130PB

terminal block

Removable
terminal block

® Package quantity: 1

¢ For the maximum number of connectable non-contact interlock switches, see
HS7A-DMC (E-095) and HS7A-DMP (E-099) pages of the catalog.

Response Time Power interrupted: 60 ms
Input Synchronization Time Unlimited
Overvoltage Category l
Pollution Degree 2
Rated Insulation Voltage 300V
Maximum Input Resistance 90Q
Safety Circuit 3NO
No. of Time Delay Circuit -
Outputs | Ayyiliary | Contact -
Circuit Transistor |-
Safety AC-15 €300 (1800VA/180VA)
Circuit DC-13 24V/1.5A, L/R = 50 ms
Time Delay |AC-15 -
Output Circuit DC-13 -
Contact | ayyjfjary  |AC-15 -
Ratings | gircyit DC-13 _
Transistor Circuit -
mﬂﬁﬁe Load 17V/10 mA (initial value)

Operation Frequency

1200 operations/hour maximum

Safety circuit output total: 18A maximum

Dimensions
HR1S-AF5130B

[eYeYeYe)

(e]e]e]e]
OA1/A2
Fuse
[o1]

0000
0000

99

25 _| | 114

HR1S-AF5130PB Detachable Terminal

@22

eery)
o é1 /A2
ok
OoK2

p

2022
2022

\_\

99

225 114

All dimensions in mm.

Rated Current Each safety circuit output: 6A maximum
HR1S-AF5130B:
. 1 x 2.5mm, 2 x 0.75mm maximum
e Ze HR1S-AF5130PB:
1 x 2.5mm, 2 x 1.5mm maximum
Weight 250g

Note: Short-circuit of S11 and S21 activates the overcurrent protection circuit,
interrupting the power supply. The safety output turns off.
Normal status is restored when the short-circuit is removed.

o Use a 4A fuse (Type gL) for power fuse protection.
e Use a 4A fuse (Type gL) or a 6A fast blow fuse for output fuse protection.

LED Indication

o A1/A2 Fuse:
Turns on when power circuit is normal.
Turns off when power is interrupted or the electronic fuse blows.

e K1: Turns on when K1 relay operates.
o K2: Turns on when K2 relay operates.

Terminal Arrangement

2002

2020 A SRR

—_ —_

T T

2222 S
@eoe « The terminal block of the HR1S-
Q02D AF5130PB can be removed and

L installed as shown above, allowing

HR1S-AF5130B HR1S-AF5130PB for easy installation and replacement

of modules.

[ For more information, visit http://asia.idec.com




HR1S Series Safety Relay Modules for Non-contact Interlock Switches

A\ Residual Risk (EN292-1, 5.5)

The wiring diagrams in this catalog have been tested under actual
operating conditions. The HR1S safety relay module can be used
in a safety circuit by connecting to the safety equipment compliant
to applicable standards. Consider residual risk in the following
circumstances.

1. When circuits other than described in this catalog are used.

HR1S Safety Relay Modules

¢ Do not disassemble the safety relay modules. Do not damage the
seal.

¢ Negligence to observe the following instructions may cause accidents
that result in death or serious injuries.
¢ Connect the wires according to the wiring diagrams shown in this catalog.
e Connect the wires according to the applicable standards.
 The contacts of relays and contactors to connect with safety outputs must

be of the forced guided type compliant with EN 50205.
¢ When maintaining or adjusting the machines, observe the maintenance
schedule.

* Turn the power off before installation, removal, wire connection,
maintenance, or inspection of the safety relay module in order to
avoid electric shock or fire. Otherwise death or serious injury may be
caused.

HR1S-DMB/HR1S-DME

e Use 13-14 and 23-24 safety outputs for the safety equipment which
constitutes the safety circuit compliant with EN 60204-4/EN418.

¢ Connect the 13-14 and 23-24 safety outputs in series when turning
on/off the hazard source directly in the circuit of safety category 4.

o The safety relay module will perform self diagnosis for two seconds
after powering on A1-A2 terminals. During self diagnosis, all LEDs will
turn on, and Y34/Y44 outputs turn on.

o Safety outputs turn on when the non-contact interlock switch has
been activated and the start input turns on. The safety outputs turn on
only when the NO contact of the non-contact interlock switch turns
on within 0.5 seconds after the NC contact has turned off.

 Short-circuit the unused inputs according to the wiring diagram.

* Connect a surge absorbing element to the input coil of the relay
connected to the safety output.

o Use a 4A fuse (Type gL) or a 6A fast blow fuse for power and output
fuse protection.

2. When the applicable standards of machine operation are not
observed. Or, when machine is not adjusted or maintained properly
(observe the maintenance schedule strictly).

3. When the contacts of relays and contactors for connecting with
safety outputs are not of the forced guide type compliant with EN
50205.

HR1S-AF

o For stop category 0 compliant with EN 60204-1/EN418, use the
outputs of 13-14, 23-24, and 33-34.

 Connect a start switch to S33-S34 to detect contact welding and
other failures. Contact welding cannot be detected if the start switch
is connected to S33-S39, because the output circuit closes when the
start switch closes.

AINRATO

“\lInternational

focus op veiligheid

Tel +31(0)85-27 36 750
Web www.inrato.com
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