HS7A-DMC Non-Contact Safety Switches

HS7A-DMC Magnetic Safety Switches

Key features:
e Compact size and easy positioning.
e Combination with proprietary relay modules achieves safety category 4 (EN954-1).
e Compact size (7 x 16 x 5Tmm)
e Positioning for installation is easy.

— e Up to 36 sets can be connected.
(safety relay module: HR1S-DME)

e Degree of protection: IP67
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Part Numbers
HS7A Non-contact Magnetic Interlock Switches Accessory

(%]
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£ c Cf(_)ntac;c_ |.Cabl':ah LED Part Number A[;‘pI:caI:\I/Ie ?jalfety Name Part Number

5 onfiguration eng elay Module e — HS9Z-7C1

2 Without HS7A-DMC5902

© 2m . One HS9Z-ZC1 is supplied with each HS7A-DMC non-contact interlock switch.
2 With HS7A-DMC59312 A

[5]

= Without ~ HS7A-DMC5905

1NO + INC 5m With HS7A- OS] HR1S-DOI
‘ : DMCSSTS Maximum Number of Connectable Non-contact Interlock
. Without HS7A-DMC59010 Switches per Input of Safety Relay Module
2 With i DRI Nomcontact HS7A-DMC5900C]  HS7A-DMC7901C]
. on-contac

= . Without R Interlock Switch  Without  With  Without  With
% With HS7A-DMC7912 LED LED LED LED
E Without HS7A-DMC7905 HR1S-DOJ 6 3 - -
2 2NO 5m _ HR1S-AFC]

= With HS7A-DMC7915 HR1S-AFC] = = 6 1

- Without HS7A-DMC79010
m

— With HS7A-DMC79110

2 The HS7A-DMC non-contact interlock switch is supplied with an HS9Z-ZC1 actuator.

© The contact configuration in the table above shows the contact status when the non-contact interlock

o switch is not activated.

B

=

5’; HR1S Safety Relay Modules for Non-contact Interlock Switches

:g Safety Relay Voltage Number of =~ Max. Number of Connectable

« Module g Inputs Non-contact Interlock Switches
o HR1S-DMB[I32 2 12

24V DC -20 to +20%
HR1S-DME[]32 6 36
24V AC —15 to +10% 50/60 Hz

g HRISAFLIS0B - oy o 1510 +10% 1 6

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

e When connecting multiple non-contact interlock switches (HS7A-DMC79001), use HR1S-AF5101.

? (HS7A-DMC79103 cannot be connected in multiple numbers.)
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Specifications
Applicable Standards

Operating Temperature
Relative Humidity
Storage Temperature
Pollution Degree
Electric Shock Protection
Degree of Protection
Shock Resistance
Vibration Resistance
Rated Voltage (Ue)
Rated Current (le)
Repeat Accuracy
Maximum Operating Frequency
=10 mA
Voltage Drop
| =100 mA
Housing Material

Housing Color

Cable

Weight (approx.)

Non-Contact Safety Switches

IEC/EN 60947-5-1
UL508 (UL listed)
CSA C22.2, No. 14

—25 t0 85°C (no freezing)

30 to 85% RH (no condensation)
—40 to +85°C (no freezing)

3

Class Il (IEC 60536)

IP67 (IEC 60529)

300 m/s” (11 ms) ({IEC 60068-2-7)
100 m/s” (10 to 150 Hz) (IEC 60068-2-6)
24V DC

100 mA

10% maximum

150 Hz

0.1V (without LED) / 2.4V (with LED)
1V (without LED) / 4.2V (with LED)
PBT

Red

AWG23 x 4
Cable length: 2m, 5m, 10m

HS7A-DMC:  100g (cable length: 2m)
HS9z-2C1:  9g

Dimensions (mm)

HS7A-DMC
(Non-contact Interlock Switch)
J6_ 7
125 | | |35
=) g
2-g6 )‘/’P 0
2-03.5 Minimum Radius
30 mm
HS9Z-ZC1 (Actuator)
7
35_| | 16
u o
5 2-06
2-03.5

HS7A-DMC
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HS7A-DMC Non-Contact Safety Switches

Example Wiring Diagram
ﬂ The following diagrams show the contact statuses when the non-contact interlock switches are activated by the actuators.

:
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s Example: Safety Category 4 (ISO 13849-1) Circuit, HR1S-DMB + HS7A-DMC5911 (1INO+1NC) + HS9Z-ZC1
e +24V g (protection fuse for the power of safety relay module)
Guard 1: Closed Start
SR Switch
HIE'N S3 K3
- Loy 2
8| 3 | ESC Ka
of @ HS7ADMC ~ ~
a [a1] [st] [s12[[s1q] Tv1] [v2] [13] [23]
o T - T T
& HR1S-DMB | k3l K3l K3
P L = _ | ®PowerAt/A2 Fault] Ki/k2 Eﬂ—\
2 ® Fault LOGIC
% Q K1/K2 Eﬂ— K4 K4 K4
=
=< [A2] [s21 [s22][s29] [vaq [y44] [14] [24]
S28| g
sl =) To PLC
2| £57
" HE HS7A-DMC K3 Ka Short-circuit unused input terminals.
@
ﬁ ov Guard 2: Closed I:|:I I:|:I
‘s ESC: External Start Condition Safety Output
(7]
~
(1] - -
B Example: Safety Category 4 (EN 13849-1) Circuit, HR1S-DME + HS7A-DMC591 (INO+1NC) + HS9Z-ZC1
2 +24Vy  F1 (protection fuse for the power of safety relay module)
= = Guard 1: Closed Guard 3: Closed Guard 5: Closed Start
| Switch
Sig % S3¢g é S5 ; Lo F\S7
H 3y B 4 S 3y E
o AN o I o AN K3
I.‘U_Q ° I.‘U% ° I.‘U%) °
5 8 8 s § = Ka
3
= TAT — |5:1| Is;g |s:3| IS:IMI [sad s33] |s|s1| [ssel s5q |v||| |v|2| [13][23
s 1S-DVE k3| K3| k3
L L= | @PowerA1/A2 ®s13Q S38@ S53 Faylt| Ki/K2 E:'—\
£ ® Fault Logic Qs se®ss
= ® K1/K2 ®s2Q sia ® sa E:'_ ke  ka) ke
E l— = [— ®s22 @ s42 @ s62
Y: Y44 14124
o To PLC
v s |y g 4/ K
= - - | 8| lusraome T@f Short-circuit unused input terminals.
= ov Guard 2: Close Guard 4: Close Guard 6. Closed ;o [s22]  [s29)
= -_— —
o ESC: External Start Condition Safety Output
3
= . .
&  Example: Safety Category 4 (EN 13849-1) Circuit, HR1S-DME + HS7A-DMC591] (1NO+1NC) + HS9Z-ZC1
ﬁ F1 (protection fuse for the power of safety relay module)
L(+)
— 24V
@ Esc :
T -9 1 1
= [AT] [S33[ [S34] [S39] [13T T23T 1837
< | | | | K3\ K3\ K3
— HR1S-AF ®K1
®K2 LOGIC Ej \ \ K4\ K4 Ka
o [ 1
o [A2] ISHT Ts21] [S22[S12] [14] T24T 1347
S White| |
; Brownl+ e }
= Sl§ }
> [-f------- [ 3 ka1 kal]
[
‘© H'S;;%:f e Note: The circuit example shown on the left (HR1S-AF
2 N () Guard: Closed and HS7A-DMC790100 may not conform to safety cat-
e - - — egory 4 depending on the operating conditions, such
T EStC: | Start Condit S34: Start switch welding is detected gaftetyt as the frequency of safety function check. Perform risk
= xternal Start Condition 839: Start switch welding is not detected Qutpu assessment of your system before operation.
%)
<
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Non-Contact Safety Switches

Operating Direction
A Markings

©o

[©0]

Safety output ON distance (SAQ): 3mm.

Precautions for Installation

When installing on a ferromagnet

Ferromagnet Aad

b>13mm
d=81x55mm

A: nonmagnetic material

Tightening Torque

Operating Instructions

HS7A-DMC

Operation Chart
A Markings HS7A-DMC59CIC1(INO+1NC)  HS7A-DMC791C1(2NO)
[@)e) 0 5 (Sao) 15 (Sar) 0 5 (Tao) 15 (Sar)
[
Brown/Blue Brown/Blue
{ Black/White } ‘ Black/White 4 4
[—C)O Contact Status Dimensions: mm

. Contact Closed (1)

Contact Open (0)
Transient State

Operation Area

Close mounting (;T;’m)

Sao: Assured operating distance where
the safety output is sure to turn on.

Sar: Assured release distance where
the safety output is sure to turn off.

Note: When the transfer time between the

actuator’'s Sao-Sar is 500 ms or longer, the
time lag is detected as an error.

Safety output ON area

8
6
ol ) —
2
.

2 -1

a>40 mm

A Use a nonmagnetic screw.

|
MINC

1 N-m max.
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HS7A-DMP Non-Contact Safety Switches

HS7A-DMP Magnetic Safety Switches

Key features:

e Three-contact models.
Augxiliary contacts enable PLCs to monitor the door status.

e Qperation signals from auxiliary contacts can be read directly by controllers such as
PLCs, allowing for monitoring HS7A-DMP non-contact interlock switches.

® |deal for installation on guard doors where positioning is difficult.
e Conformable up to safety category 4 (EN ISO 13849-1)
(Combining with proprietary safety relay module achieves safety category 4.)
e A maximum of 36 sets can be connected (safety relay module: HR1S-DME)
¢ Degree of protection: IP67
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Overview

2]
o
o

=

@

[nu]
7]
<]

=
[

wn
>

E The HS7A-DMP non-contact interlock switches can be used as interlock
= switches when used in combination with safety relay modules specified
v;, by IDEC.
-
8
I Part Numbers
=l HS7A Non-contact Interlock Switches Accessory
Contact Cable . Applicable Safety Name Part Number
Configuration ~ Length = ORI, Relay Module Jro— HS97-2P1
Without HS7A-DMP5002
2 2m . One HS9Z-ZP1 is supplied with each HS7A-DMP non-contact interlock switch.
= With HS7A-DMP5012 A
£ INO+2NC : HR1S-DO
= Without HS7A-DMP5005
E om With HS7A-DMP5015
= : ! ; Maximum Number of Connectahle Non-contact Interlock
2 - Without ~ HS7A-DMP7002 Switches per Input of Safety Relay Module
With HS7A-DMP7012 _ HS7A-DMP50CIC] HS7A-DMP700I0]
2NO+1NC - HR1S-AFC] Na-aaia
o o Without IR Interlock Switch  Without  With  Without  With
With HS7A-DMP7015 LED LED LED LED
w
>
% The HS7A-DMP non-contact interlock switch is supplied with an HS9Z-ZP1 actuator. HR1S-DMO] 6 3 B B
= The contact configuration in the table above shows the contact status when the non-contact interlock HR1S-AFC] = = 6 1
= switch is not activated.
S
o
= .
&  HR1S Safety Relay Modules for Non-contact Interlock Switches
©
w
Max. Number of Connectable
- Silfony iy Lfod btz s Non-contact Interlock Switches
HR1S-DMBOJ 2 12
HR1S-DMEC] 6 36
2 HRISAFD 1 6
§ When connecting multiple non-contact interlock switches (HS7A-DMP7000), use HR1S-AFC].
_-E,, A (HS7A-DMP701 cannot be connected in multiple numbers.)
—l
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Specifications
Applicable Standards

Operating Temperature

Relative Humidity

Storage Temperature

Pollution Degree

Electric Shock Protection

Degree of Protection

Shock Resistance

Vibration Resistance

Rated Voltage (Ue)

Rated Current (le)

Repeat Accuracy

Maximum Operating Frequency
=10 mA
| =100 mA

Electrical Durability

Voltage Drop

Housing Material

Housing Color

Cable

Weight (approx.)

Non-Contact Safety Switches

|EC/EN 60947-5-1
UL508 (UL listed)
CSA C22.2, No. 14

—25 10 85°C (no freezing)

35 t0 85% RH (no condensation)
—40 to +85°C (no freezing)

3

Class Il (IEC 60536)

IP67 (IEC 60529)

300 m/s” (11 ms) (IEC 60068-2-7)
100 m/s” (10 to 150 Hz) (IEC 60068-2-6)
24V DC

100 mA

10% maximum

150 Hz

0.1V (without LED) / 2.4V (with LED)
1V (without LED) / 4.2V (with LED)
1,200,000 operations minimum

PBT

Red

AWG23 x 6

Cable length: 2m, 5m

HS7A-DMP:  180g (cable length: 2 m)

HS9Z-ZP1:  50g

Dimensions (mm)
HS7A-DMPLIOOO
(Non-contact
Interlock Switch)

2x04.5

EJ

)

78

f
{

65

Minimum Radius
30mm

HS7A-DMP

HS7A-ZP1 (Actuator)

88

2x04.5 3.5

4435
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HS7A-DMP Non-Contact Safety Switches

Example Wiring Diagram
ﬁ The following diagrams show the contact statuses when the non-contact interlock switches are activated by the actuators.

2
[
‘s
[ - -
s Example: Safety Category 4 (ISO 13849-1) Circuit Example: Safety Category 3 (EN ISO 13849-1) Circuit
HR1S-DMB + HS7A-DMP50CJC] (1N0+2NC) + HS9Z-ZP1 HR1S-DMB
424V F1
24y, Guard T Closed _ Woniior Sgpal o PLG) g
o F Start Switeh | BEN R -
ssrj s 011 i N g R i
” e T U
@ [Esc | g 2 22 O\ - ;/
S T s7aDHP | H H m/
ﬁ [ [ ISEISE Tl 2 Tial Bl ] sz
A HR1S-DMB I o ! ! | EEN I al o
2 S NIE A .
@ LiE | ® Power A1/A2 Failure | Ki/k2 E:'_\ UK A B = E
» ®Faut  LOGIC j AR R IRATR P
; ® K1/K2 K2 i) i HI EK
< oo sz
=] d
[a2] ISZI|7777 7|szi|7|szi|7 Tvaa] IYﬂ T14] [24] I é}k\ %6 vi':‘a ,Eéér,gl,,%,,,
S EER [ 1] CEESE R
HEEIE g 4 s s 3e :
[ 3 : i To PLC K:sW sz Ks1 mm}lyl ml H = . g § 7
8| £ &%) Kay Ka! Ka [ I e e
ov w24V Guard 2: Closed — I:|:I I:|:I Short-circuit unused input terminals.
ESC: External Start Condition Channel 1 Channel 2 ol Teedl oo
Safety Output —

Interlock Switches

Example: Safety Category 4 (IS0 13849-1) Circuit Example: Safety Category 3 (ISO 13849-1) Circuit
HR1S-DME + HS7A-DMP50C1[] (1INO+2NC) + HS9Z-ZP1 HR1S-DME

+24V F1 Guard 1: Closed Guard 3: Closed Guard 5: Closed --
S04V Monitor Sgnal o PLO) 404V Monitor Sgnal (0 PLG) +24YV  Monitor Signal (0 BLO) Or:
Flh F F Start Swich N so]  Toeollsed]
» st | ef g W) iss ] el o] | so 5| of | | e STH S w24V,
& s g 2 g Z g
2 R IR N 3 s
2 N~ | NN 1] B Y fmlE| £ g ® —]
= £l & o | sl g oo | E]g o | 2 AN | ]
hszapwe] © ! HSTADMP) ! HS7ADNP ! K4 LNy 29 o o @
2 J - J E“’j Y[ || ey
2 [T IS:‘I IS12HS:3I IS?‘I IS?2IISSISI ISTI ISfZIISfSI IYI‘I IYI2I | | e I - gl 2| &7
£ 8
= HR1S-DME | L wnow|_|_©
ug; | = | & Power A1/A2 Qs @1 @5 Faiure | kike EJ—\ sz 4 il 71 T
& Fault LOGIC ® sz @2 @ ss2 Sl 3| Egull & nggxl {’l s
® Kik2 ® 2 @se ® s E:,_ RS A BER S T
ARERE 85 3¢ p
— [ e I —| I :8522 |® - ®s:2 I s g, . o N;E £ ém’
Thal Jsa1] [sooffsea]  Jea1] [sa2[[sag]Tssi] [seolsed]  Tvad] Tvaa] T1a][24] LT DI z
] 1 S1.3. 2| +
. e R i 1] TN = F
5 lposl 8l 2 el 2l 8 Lpacl 31 8L ToPLC K3 Ka3! K3 o AR Vel 8l 2
) A TR Y AT AR 1 1 1 AT 55 ga 23
= A 8| 2 EA/ f S| £ EZVF L8l | B K3|Ka Kay Kay Ka, usmff}] g @ Tt 5 2| &%
=] ] luszaonp lis7A WP isza.onp i 1 g CIE
IS5 oV 424V Monor SEraToPLO) +24V  Monior Sgra I8PLO) 424V Mon S TPLC) 11 [512][513 §§{
o) Guard 2: Closed Guard 4: Closed Guard 6: Closed Chanmel 1 Channel 2 ==
= ESC: External Start Condition Short-circuit unused input terminals.
% Safety Output Sl 1wl 15
[%)
Example: Safety Category 4 (IS0 13849-1) Circuit
HR1S-AF + HS7A-DMP70C11 (2NO+1NC) + HS9Z-ZP1
Fi F1: Protection fuse for the power of safety relay module
2 L(+)
‘s 24V K3 o F: Protection fuse for monitor signal contacts (max. 500mA gG (gL))
£ et
3 K41 Start switch
E e
5 :QESC ' '
£ i
1 [Ss3]  [ssa] [seo] 5] T23] J33]]
s T —0 ] |
T | ® PowerAtl/A2 E:I Note: The circuit example shown on the left (HR1S-AF and HS7A-DMP70CJ0J) may
HR1S-AF ® Faut | ogic 1 1 ] not conform to safety category 4 depending on the operating conditions, such as
~ ® Kk Ej ] N\ the frequency of safety function check. Perform risk assessment of your system
= before operation.
= E——T11 P
S 2
= [A2] [s11] [s21 22 [ s12] [14] [ 24] [34]
= ST 4
2 dyy  7|°
© ’ F K3 K4
3 [ TR [l
@ 2 gl
= ' 24V %?Ift?}tlylt
E N (5 Guard: Closed ——— wonitor Signal (o PLC)
= ESC: External Start Condition S34: Start switch welding is detected
<—/.> S39: Start switch welding is not detected
<
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Operating Direction

Non-Contact Safety Switches

Operating Instructions

Operation Chart

HS7A-DMP

A Markings A Markings HS7A-DMP50 ] HS7A-DMP70(]
r@Ye) oo (1INO+2NC) 0 zT Sa0) 20(an  (2NO+INC) 0 8(Sa0) 20(San
Brown/Blue Brown/Blue
White/Black White/Black
4 — > ( Gray/Pink Gray/Pink
) )
0 =@ Contact Status
Sao: Assured operating distance where
Saf out ON dist. (SAQ):3 . Contact closed (1) the safety output is sure to turn on.
afety outpu Istance omm. Sar: Assured release distance when the
Contact open (0) safety output is sure to turn off.
Transient area Note: When the transfer time between the
1 1 actuator’s Sao-Sar is 500 ms or longer, the
Precautions for Installation Operation Area time g s detected 26 an error
When installing on a ferromagnet Close mounting (mm) Safety output ON area
Ferromagnet 10 — _
: R
Y R
S — e AN
A
] = 2
b>10mm . A m\ 5 -4 -3 2 0 1 2 3 4 (mm)
A: nonmagnetic material 0 . =
0> 118 55 mm 8 - 0 B g

Tightening Torque

1 N-m max.

| A Use a nonmagnetic screw. |

a> 100 mm
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