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DMD-101DC / DMD-101-3DC

Dual Master Device
(Original language)

— Instruction Manual—
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*\We appreciate your selection of our product.

Please read this manual thoroughly before using this device for safe and correct operation.
* The contents of this document have been written with great care. However, if any
question or incorrect context is found, please contact the address stated at the end of this
document.

* Reproduction or transmission of any part of this manual in any form is prohibited
without permission.

* Company and product names mentioned in this instruction manual may be the
trademarks or registered trademarks of their respective owners in Japan and other
countries.

* The contents of this manual and the product specifications are subject to change without
prior notice.

3. Appearance=Parts names=Descriptions
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Parts Names « Descriptions
1 CN1

/i, NOTICE

- Category and Performance Levels (PL hereafter) for the equipment system (design of
safety-related parts in the control system) shall be determined by technical experts.

- This equipment belongs to over-voltage category 3. It is necessary to take this category
into consideration when designing the system.

- Product life greatly depends on switching condition, applying load or other factors. Test
the product under actual operating conditions to use the product within the count of safe
switching.

+Please install it inside the control panel “IP54" or superior. Moreover secure 5 cm of
distance above and under the product for ventilation.

+The product requires a separate examination if intended for use in an environment with
higher concentration of dust, coolant or organic solvent.

+The product is, in its control circuit, equipped with a built-in Poly-Switch to prevent
over-current requiring no replacement.  If the switch functions, tum off the power once to
eliminate the cause of trouble before turning on the power again.

/A cAUTION

+ Do not connect power source when connecting another equipment or device.

-Use the product under the prescribed voltage. Avoid applying power generating large
ripple or abnormal voltage.

- Never apply load exceeding the switching capacity of product.

+ Avoid using the product if dropped or disassembled.

- This product has been designed for general production machines and facilities. Do not
use the product for nuclear control, railway, aviation, vehicle, combustion equipment,
medical equipment, amusement machine, or other special purposes.

+Inappropriate use may cause fatality or severe injury.

-DMD-101DC and DMD-101-3DC is allowed to use only for DC30V 5A MAX.

- This product is for specific user. Other than specific user do not use.

/B WARRANTY

- Check that seal(see 3. No.13) have been applied on the body.
- Out of warranty:

- Any product with its seal is removed.

- Any product if dropped or disassembled.

1. Scope

This Document is applied to DMD-101DC(It’s hereinafter referred to as DMD-101)or
DMD-101-3DC(It’s hereinafter referred to as DMD-101-3) of the safety relay unit.

2. Outline

This unit is operation unit composed of hardware (relays). This unit allows the extension of
contacts with the use of one piece of extension cable.

Upon actual use, by the circuit of use may not apply to category 3 and PL d.

See clause 8 for details. Please make sure have satisfied the required level of safety.

The difference between DMD-101 and DMD-101-3 is two emergency stop input system
functions. In DMD-101-3, the emergency stop switch is designed to shut-down the power
supply sides of two systems. On the contrary, the emergency stop switch of DMD-101 is
designed to shutdown the power supply side of one system and the GND side of other system.
If the emergency stop systems No. 1 and No. 2 are short-circuited in DMD-101-3, this fault
cannot be detected. If the emergency stop systems No. 1 and No. 2 are short-circuited due to
incorrect wiring in DMD-101, the power supply is short-circuited to immediately shut-down
the output. If want more reliability, please use the DMD-101.

CN2
CN3
CN4
CN5
CN6
BUS-Y  Connector for extension unit

Connect the attached end connector, if extension unit is not connected.
POWER supply lamp LED (Green)
9 DM K1 Dual-master line 1 ON LED (Green)
10 DM K2 Dual-master line 2 ON LED (Green)
1 DIN rail set metal
12 DIN rail (35 mm wide)
13 Seal

See 4.Input/output for details

~N[o|jo|~lwiN

o]

One piece of seal is attached to the body. This unit with its seal removed
will not be covered by the warranty.

14 Terminal cover

15 End Connector ECN-L001 (see 9. attachments)

4. Input / output

Connector No. Wire gage Signal Name
Bl Ready condition input
B2
CN1
S1 . L
< Preparation switch input
Al +24V/DC supply input
A2 0V supply input
CN2 A3 +24VDC supply output
for the extension
A4 0V supply output for the extension
Ell Emergency stop switch input 1
E12
CN3 71
= OFF check input
E2L Emergency stop switch input 2
E22
CN4 Cl
o OFF check pulse output contact
13-14
NS 2300 Dual-master safety output contact
CN6 NC - Non Connection -
NC - Non Connection -
*NOTES:

o +24 \VDC supply output for the extension can be flown up to the lesser of either “external
power supply capacity - 0.8A” or “1.2A”.
o Amain contact rated output has the limit by the standard.

5. Installations and Wiring

5.1 Installation:
Set this unit body to the panel using DIN rail (35 mm wide).
This unit can not be attached to the downward.
For DIN rails, a side stopper is mounted to prevent the fall of this unit.
5.2 Wiring for Extension:
Connect an attached End-Connector to BUS-Y.
If you want to extend the contacts, please use the dedicated extension cables.
About the number of the extension units:
An additional case of using the DME or DTE, DMD (master unit) for one unit is

extendable up to six.
Further extension of the operation is not guaranteed.

5.3 Wiring:

Use wires of sizes specified as follows.
Stranded wire (flexible wire):0.2 to 1.5 mm?, AWG 24 to 16
Solid wire (steel wire): 0.2to 1.5 mm? AWG 24 t0 16
Connect the stranded wire after terminating with bar terminals (Sleeve type).
Use cables conforming to the applicable standard.
Close the terminal cover after completion of the wiring.
If the terminal cover is not closed, the connector may not be inserted fully.
(*)It is recommended to check that preferred electrical wires can be used without problems
before using them.

+ Sleeve type terminal
Use the crimping metal part which length is 8-10 mm.
Ref.  MFR: WIDEMULAR
Type Nos.: H0.5/14, H0.5/16, HO.75/14, H0.75/16, H1/14, H1/16, H1.5/14, H1.5/16

MFR: PHOENIX CONTACT

Type Nos.: Al0.5-8, Al0.5-10, Al0.75-8, Al0.75-10, Al1-8, Al1-10, Al1.5-8, Al1.5-10

+ Input for E11 and E12 (E21 and E22) shall be conducted by no-volt contacts.

+ Precautions for several DMD series units in use
It cannot be more than one unit with the same switch. Please use the switch independent of
each other contact. Other input terminals are the same.
(For example: Connect with 2 Emergency stop inputs of DMD-101 in parallel from 1 safety
device)

DMD-101(-3)DC
1 Safety relay module

DMD-101(-3)DC
| Safety relay module

s

2
DMD-101(-3)DC
5y Safety relay module

DMD-101(-3)DC
21 Safety relay module

Note) The same is true about Off-Check input.

+ Please note that surge propagation from other wiring.
+ Power supply
Please use the switching power supply that complies with EMC Directive and SELV and
NEC Class2 for the external power supply. Connecting the power supply conversely may
result in the breakage. If connect the power to reverse, this unit do not work. It cannot
operate with a battery.
+ Please wiring according to EN60204-1.
5.4 Electric-wiring length:
The external wiring length of Emergency stop input, and Off-Check input is specified as
follows.
JSK (manufacturer) does not guarantee the normal operation when the length of the wire is
other than these.
Emergency stop input up to 50 m with the total length (with up to 5 ohms of wiring
resistance)
Off-Check input up to 50 with the total length (with up to 5 ohms of wiring resistance)
If it is the wiring length of more, will work if the following conditions are satisfied.
However, because inevitable the durability against the environment is reduced, not
guaranteed values.
If the DMD-101 is “‘Close” when the stop switch, the voltage of the E12 and (A1-E22) of
safety input terminal is more than 20V.
If the DMD-101-3 is “‘Close” when the stop switch, the voltage of the E12 and E22 of safety
input terminal is more than 20V.
5.5 Maintenance:
When this unit is broken, please replace it with new one.
5.6 Proof test:
Confirm the safety function at least once a year as ‘Proof test*.

6. Controlled devices with Connection

- Push-button switch for emergency stop
Use the button switch that is in compliance with EN/IEC 60947-5-1 or EN/IEC 60947-5-5
and have direct opening operation features (forced opening operation).

- Door SW for door interlock
Use the door switch that is in compliance with EN 60947-5-1 or IEC 60947-5-1 and have
direct opening operation features (forced opening operation)

+ Connection the Light-curtain equipment
Cannot connect the Light-curtain equipment to this unit.

+ Controlling electromagnetic switch
Use the electromagnetic switch that is forced-guide type and is reliable.
If a NC contact-point provided for non-forced guide type of electromagnetic switch is
connected to off-check, a failure of opening electromagnetic switch contacts cannot be

found.

+ Protection of contact output
It is recommended that users should provide a surge absorber for output contact for
prevention of inductive load.
When an over-voltage larger than the value rated for output contact is expected, provide a
fuse with output contact.

» Case of connecting the other control devices
Use the device after verifying that it complies with the required control category.

7. Fuse

To meet the requirement category 3, use a fuse which limits the current to maximum 5 A, this
fuse is not required if the prospected short circuit current is less than 5 A.

If be connect to the short-circuit fault, these measures will ensure the contact current. These
measures prevent contacts welding. See EN 50159 for details.

See Sub-clause 8.1, too.

Rating of Output Contact (A) Available Safety Category
=5 3

8. Safety Category, Stop Category, and PL

When applying ENISO13849-1:2015 to machinery, risk assessment of the
machinery shall be performed and required Safety Category and required Performance
Level (PLr) shall be met per safety segment.

(Required Safety Category = Achieved Safety Category) and (Required PLr =
Achieved PL)

Also, Stop Category is required for machinery, and its system shall be so arranged as to
meet the required Stop Category.

The following section describes Safety Category, Performance Level, Stop Category, and
notes.

+ Concept of the master unit and extension unit
[Case: Master unit]
Emergency stop input

—

IN out One safety segment

out One safety segment

[Case: Master unit plus Extension unit]
Emergency stop input

IN ouTt One safety segment
ouT One safety segment
ouT One safety segment
out One safety segment

8.1 Safety Category

This unit can be used in environment of Safety Category 3 required by European Standard,
EN 1SO 13849-1:2015, but some cases of use may not apply to these categories.

Unit Tyoe Rating of Output Contact Available
yp (A) Note) Safety Category
DMD-101DC =5 3
DMD-101-3DC =5 3

Note) Protection by fuse according to EN50159 is required.

8.2 Stop Category

This unit’s stop-category is 0.
8.3 PL (Performance Level)

This unit satisfies with PL d according to European Standard EN 1SO 13849-1:2015, but
some cases of use may not apply to PL d.

Calculate the PL of each safety segment to be satisfied according to device used for
emergency stop switch input, device to be stopped, and dual master series (factors as shown
below), and make sure that the satisfied PL equals to or be better than the required PL 1.

Calculation factor of PL for the whole system (machine) is shown as follows.

Unit Type MTTFd DCavg CCF
DMD-101DC 100years High 80points
DMD-101-3DC 100years High 80points




9. Attachments

End Connector (ECN-L001 1 piece.)
Instruction Manual (this document)

*3 When Supplying more than 3A current continuously to contacts, secure 5 mm minimum
of clearance on the side faces of unit.

*4 The minimum applicable load is DC24 V/5mA (for reference). This unit is not suitable
for the use under lower load.  Any larger load, if applied even once, will prevent opening and
closing under low load.

10. Options 12. Connection example
Extension Unit . .
Go| | Qe DHE 0w DTE M0 orion e
DME-110DC DC Used in making additional contacts. INO '
DME-110AC AC 4 contacts per unit can be added. . To
DTE-110DC DC Use for extension of the off-delay 3NO 45 []
DTE-110AC AC feature. INC £ 3
For more information on additional units above the respective unit, 2 §
Please refer to the each instruction manual. 3 Z
DME-series Extension cable 9] T T
Designated extension cables only can be used. > L]
For details of extension cables ( DME-110AC/DC (It’s hereinafter referred to as il il
DME-110) ), see each instruction manual. o ofk EIERENIS
DTE-010 Extension cable
Designated extension cables only can be used. B W
For details of extension cables (DTE-110AC/DC (It’s hereinafter referred to as DTE-110) ), e OO0 %
see its instruction manual. u%
i 73
11. Specification o : g
Model DMD-101DC | DMD-101-3DC TR e iT eSS
Over-voltage Category Jlil HVLNIIr — —
Pollution Degree 2 legzal Tm‘
Rated input \bltage DC24V (£10%) = =
Rated Current Consumption 765mA (*1) B :z: ! P
Rated Power Consumption 20W (*2) ERERBERE: (QP SREL
Safety Category and Performance Level Category3 PLd KEERRERS ‘ Lbs
(ENISO 13849-1:2015) (See Sub-clause 8.1,8.3) LR DME or DTE
Maximum number of extension Up to 6 units of DME , DTE s § § series
. . Total of 360 cm with the use of £ .
Maximum length of cable extension ECB-L (or ECB-M-L) xxx f
Rated load D(?3(.)V A M*Aif
@ (Resistive load) (*3, *4) 13. Internal logic
;20, 1314 EN60947-
S 5-1 DC13 DC24V/1A L/R=48ms (DMD-101)
% 23-24 Table4 M A3 72 71 $2 81 B2 Bl EN1 E12 E21 E22 4] 13 23
g' cézltg(;t) The number of output ’
2 (type) o
a - - 300mQor less
Initial contact resistor (Initial value, Reference valug)
Rated load D.C3.OV 1A MAX
(Resistive load)  (*3, *4)
EN60947-
Off-check pulse y _
OUTPUT L2 be tﬁ4 DC13 DC24V, 1A LIR=48ms
(NO- The number of output
contact) 1
(type) o 12 0
Initial contact resistor o 200me2 or less LEDT YT O {@ g 07 Z o
(Initial value, Reference value) e 03 o A
Operating time 400ms or less —6{5 N
Response time 50ms or less n M @ 1 %
Electrical life 100,000 times minimum
Mechanical life 10,000,000 times minimum (DMD-101-3)
Max. Count of connector removal 10 times M A3 2 71 281 B2 B EN1 E12 E21 E22 C1 1323
Durabilityfor | 10 ©55 Hz, L octavefmin, O.Z vzr;r:;}p, X, Y and Z directions, 20 99
vibration 10 to 55 Hz, 30 m/S? 2 hrs for each X, Y and Z direction [ ‘ ‘ BUS-
100m/s2, Pulse width 16 msec, 1,000 times for each X, Y and Z J 4
Durability for direction ‘ 0
shock 300 mVS?, Pulse width 11, msec, 3 times for each X, Y and Z j BEER EREES
direction =T F F e
thﬁ)S(:?;ItTJ?e -5 to 55°C, without frost or condensation 5@ BUS-Y-12() (X W\_{ - IR
Storage -25 to 65°C, without frost or condensation e i
temperature : " v s K1 re K2 0
(i])pergtl_ng 30 to 85%RH, without frost or condensation " ’ 55 K6 @ 1{@ ki ;ED BusD
umidity LEDI aC % 06 b7 ¥-10
Operating altitude 0 to 2000m » % ] tw 28
Material of case PA 66-FR(UL94 \V0) 50
IP IP20 for terminal block, 1P40 for main body 2 m @ o
Weight Max 350g

*1 the value of maximum extension.(current consumption) = 165mA(DPD unit) + 100mA X
6(number of extension device)

*2 the value of maximum extension.(power consumption) = 4.4 W + 2.6W X6 (number of
extension device)

14. Mode Description

Start-up is done via preparation switch input.

In this mode, a machine starts up when two Emergency stop switch input terminals are
‘Close’ and preparation switch input is subjected to the following sequence: ‘Open’ —
‘Close’.

MANU mode DMD

inout Preparation sw close
o] o] o ue—— I—
Emergency close I
stop swi open J
Emergency close I
stop sw2 open J
output safety output close
open
15. Troubleshooting
OON, @:0FF
Trouble description
No LED state Cause Action
Malfunction
POWER| DM K1 | DM K2
! ° hd hd Disconnection of
7 Safety output is turned Emergency stop switch Check Emergency stop
| — | OFF during operation o o hd gency N P switch input signal
input signal
3 o [ [¢]
i o o L Inconsistant Emergency | Check Emergency stop
stop switch input signal switch input signal
i Safety Upon start-up, o hd o
6 safety output is not Contact welding in safety| Replace unit
turned on relay
— o [ ] [ ] =
7 nd connector not Insert end connector
inserted
16. Warranty
Warranty period: One year after deliver
Warranty range: JSK shall repair the product with no charge in case that JSK is

reliable for equipment failure as a result of investigation.

This warranty will be invalid under following conditions in

spite of valid warranty period:

o Equipment damage caused by frequent usage exceeding
electrical life, overload, misuse of the product, or in case
that the sealing sheet is peeled off.

o Damages of property or personal injury brought by the
application of this product.

Applicable Standards and Declaration of Conformity
EC Declaration of Conformity
We hereby declare that the following our component conform
With the essential health and safety requirement.
Product : DMDSeries Safety Relay Module
Model DMD-101/DMD-101-3

The above product has been evaluated for conformity with Low \oltage Directive
(2014/35/EU) and EMC directive (2014/30/EU) and Machinery Directive
(2006/42/EC) by the following European standard.

Low \bltage Directive: ~ EN 50178:1997

IEC 60204-1.Ed.5.1:2009
Machinery Directive: EN ISO 13849-1 :2015 (Cat.3, PLd)
EMC Directive: EN 61000-6-4.Ed 2.1:2011

EN 55011 :2016 Class A

EN 61326-3-1:2017
Document authority
Manufactured by: JSK CO.,LTD. Nagoya division

1-8 Kitanoma, Haguroshinden,
Inuyama-shi, Aichi-ken 484-0888, Japan.

16-January-2018

If you need the original EC declaration of conformity, please offer to our sales person or
agency.
The person authorized to compile the technical file
SHINWA TEC Ltd
Skyline court,Suite5 Third Avenue,Centram 100
Burton-on Trent,DE14 2BZ United Kingdom,
Telephone : +44-01283-845848  Facsimile : + 44-01283-845849
Person: Yuuichi Sasaki

Applicable Standards Approval
UL Standard UL 508/R:2010-04 Supplement by | TUV NRTL
UL 60947-1:2007
CSA Standard Industrial Control Equipment
CAN/CSAC22.2 No.14
Industrial Control Equipment
JSK Co,, Ltd. ,Japan
Nagoya division Telephone: Japan (+81)-568-69-2240
Facsimile: Japan (+81)-568-69-2231
Mon. thru Fri.: 9:00 ~ 12:00
(GMT+9:00) 13:00 ~ 17:00
Osaka Head Office Telephone: Japan (+81)-72-661-4071
Facsimile: Japan (+81)-72-661-4065
Tokyo Sales Office Telephone: Japan (+81)-45-470-7145
Facsimile: Japan (+81)-45-470-7145
URL.: http:/Amww.nihon-seigyo.co.jp

©2012 JSK Co., Ltd., Japan



