


E-Stop & Guard Monitoring Modules

s SAFETY MODULES

NC = Normally Closed Relay, NO = Normally Open Relay
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Functional Output
Stop Supply Safety Output Aux. Response Data
Model Category Voltage Inputs Outputs Rating Outputs Time Delay Sheet
1 NC (single)
or
GM-FA-10J 0 24V ac/dc 1NC & 1 NO 2 NO 6 amps — 35 ms — 60998
(dual)
ES-FA-9AA 1NC (single) | 3 NO —
0 24\ ac/dc or 6 amps 25 ms — 60606
ES-FA-11AA 2NC (dual) | 2 NO 1NC
115V ac
ES-UA-5A &
12-24V dc | 1 NC (single) 1 NC
0 or 4 NO 6 amps & 25 ms — 122365
230Vac | 2 NC (dual) 2 PNP
ES-VA-5A &
12-24V dc
ES-TN-1H5 0 - 20 sec.

— 58697
ES-TN-1H6 0 - 200 sec.
ES-TN-1H1 0.25 sec.
ES-TN-1H2 0.5 sec.
ES-TN-1H3 2 NO 1 NC 1.0 sec.
ES-TN-1H4 1 NC (single) & (delayed) 20 sec.

—— 0&1 24V dc or 2 NO 4 amps & 50 ms
ES-TN-1H7 2 NC (dual) 1NC 4.0 sec.

— w/delay e 61061
ES-TN-1H8 (immediate) 6.0 sec.
ES-TN-1H9 8.0 sec.
ES-TN-1H10 10.0 sec.
ES-TN-1H11 15.0 sec.
ES-TN-1H12 20.0 sec.
ES-TN-14H5 T 0 - 20 sec.

. 4 NO
1 NC (single) & (delayed)
0&1 24\ dc or 4NO 4 amps & 50 ms 68436
2 NC (dual) e 1NC
ES-TN-14H6 {immediate} 0 - 200 sec.
ES-FA-6G 0 24V ac/dc | 1 NC (single) 3 NO 6 amps 1NC 35 ms — 55581
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 E-Stop and Guard Monitoring Modules
GM-FA-10J Guard Monitoring Module Specifications

Supply Voltage and Current

24V ac/dc + 20%
Power consumption: approx. 3VA/3 W

Supply Protection Circuitry

Protected against transient voltages and reverse polarity

Output Configuration

Each normally open output channel is a series connection of contacts from two forced-guided (mechanically
linked) relays, K1-K2.
Contacts: AgNi, 5 ym gold-plated
Low Current Rating:
Caution: The 5 pm gold-plated contacts allow the switching of low current/low voltage.
To preserve the gold plating on the contacts, do not exceed the following max. values at any time:
Min. voltage: 1V ac/dc Max. voltage: 60V
Min. current: 5 mA ac/dc Max. current: 300 mA
Min. power: 5 mW (5 mVA) Max. power: 7 W (7 VA)

High Current Rating:
If higher loads must be switched through one or more of the contacts, the minimum and maximum values
of the contact(s) changes to:
Min. voltage: 15V ac/dc
Min. current: 30 mA ac/dc
Min. power: 5 W (5 VA)

Max. voltage: 250V ac/dc
Max. current: 6 A
Max. power: 200 W (1,500 VA)

Mechanical life: 50,000,000 operations
Electrical life: 150,000 cycles typical, @ 200 W (1,500 VA) switched power, resistive load

Note: Transient suppression is recommended when switching inductive loads. Install suppressors across
load. Never install suppressors across output contacts.

Output Response Time

35 milliseconds

Input Requirements

Input switch must have a normally closed contact and a normally open contact capable of switching 5 to
50 mA @ 1510 30 V dc.

Reset switch must have one normally open contact capable of switching 5 to 50 mA @ 15 to 30V dc.
Max. external resistance between terminals S11/512, S11/S13, S21/S22 and S21/S23: 270 Q each.

Simultaneity Monitoring

2-Channel operation: 3 seconds
1-Channel operation: infinite

Status Indicators

4 green LEDs: 1red LED:
Power: power is supplied to Safety Module Fault
Channel 1: inputs satisfied (guard closed)

Channel 2: inputs satisfied (guard closed)
Output: K1 and K2 energized, safety outputs closed

Construction

Polycarbonate housing

Environmental Rating

Rated NEMA 1; IEC IP40, Terminals IP20

Mounting

Mounts to standard 35 mm DIN rail track. Safety Module must be installed inside an enclosure rated NEMA 3
(IEC 1P54), or better.

Vibration Resistance

10 to 55 Hz @ 0.35 mm displacement per IEC 68-2-6

Operating Conditions

Temperature: 0° to +50° C Relative humidity: 90% @ +50° C (non-condensing)

Safety Category

4 per 1ISO 13849-1 (EN954-1) (depending on application)

Certifications

For a list of certifications see page 237.

Wiring Diagrams

1-Channel Coded Magnet Switches: WD043 (p. 271)
2-Channel Positive Opening Switches: WD044 (p. 271)
1-Channel (Multiple Guards): WD045 (p. 272)
2-Channel (Multiple Guards): WD046 (p. 272)
Guarded Machine: WD047 (p. 274)
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ES-FA-..AA Safety Module Specifications

Supply Voltage and Current

24V ac/dc, +/- 10%; 50/60Hz
Power consumption: approx. 2 W/2 VA

Supply Protection Circuitry

Protected against transient voltages and reverse polarity

Output Configuration

ES-FA-9AA: 3 normally open output channels
ES-FA-11AA: 2 normally open output channels and 1 normally closed auxiliary output channel.

Each normally open output channel is a series connection of contacts from two forced-guided (positive-
guided) relays, K1-K2.
The normally closed contact 31-32 is a parallel connection of contacts from K1-K2.

Contacts: AgNi, 5 um gold-plated

Low Current Rating:

Caution: The 5 pm gold-plated contacts allow the switching of low current/low voltage.

To preserve the gold plating on the contacts, the following max. values should not be exceeded at any time:
Min. voltage: 1V ac/dc Max. voltage: 60V
Min. current: 5 mA ac/dc Max. current: 300 mA
Min. power: 5 mW (5 mVA) Max. power: 7 W (7 VA)

High Current Rating:
If higher loads must be switched through one or more of the contacts, the minimum and maximum values of
the contact(s) changes to:
Min. voltage: 15V ac/dc
Min. current: 30 mA ac/dc
Min. power: 5 W (5 VA)

Max. voltage: 250V ac/dc
Max. current: 6 A (ES-FA-9AA) and 7A (ES-FA-11AA)
Max. power: 200 W (1,500 VA)

Mechanical life: 50,000,000 operations
Electrical life: ES-FA-9AA: 150,000 operations (typical, @ 200 W (1,500 VA) switched power, resistive load)
ES-FA-11AA: 130,000 operations (typical, @ 200 W (1,750 VA) switched power, resistive load)

Note: Transient suppression is recommended when switching inductive loads. Install suppressors across
load. Never install suppressors across output contacts.

Output Response Time

25 milliseconds typical

PICO-GUARD
CONTROLLERS

E-STOP/GUARD
MONITORING

SAFETY MAT
MONITORING

MUTING
MODULES

Input Requirements

Input switch must have one or two normally closed contacts capable of switching 40 to 100 mA @ 13 to 27V ac/dc.
Reset switch must have one normally open contact capable of switching 20 to 30 mA @ 13 to 27V ac/dc.

Minimum OFF-State
Recovery Time

250 milliseconds

Status Indicators

3 green LED indicators:
Power ON
K1 energized
K2 energized

Construction

Polycarbonate housing

Environmental Rating

Rated NEMA 1; IEC P40, Terminals IP20

Mounts to standard 35 mm DIN rail track. Safety Module must be installed inside an enclosure rated NEMA 3
(IEC 1P54), or better.

Vibration Resistance

10 to 55Hz @ 0.35 mm displacement per IEC 68-2-6

Operating Conditions

Temperature: 0° to +50° C Relative humidity: 90% @ +50° C (non-condensing)

Certifications

For a list of certifications see page 237.

Wiring Diagrams

1-Channel: WD048 (p. 275) 2-Channel: WD049 (p. 276)
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ES-..A-5A Safety Module Specifications

Supply Voltage and Current

ES-UA-5A: 115V ac (A1-A2), 12-24V dc, = 15%, 10% max. ripple (B1-B2)
ES-VA-5A: 230V ac (A1-A2), 12-24V dc, + 15%, 10% max. ripple (B1-B2)
Power consumption: approx. 7 VA/4 W

Supply Protection Circuitry

Protected against transient voltages and reverse polarity

Output Configuration

Outputs (K1 & K2): four redundant (total of eight) safety relay (forced-guided) contacts — AgNi, 5 ym gold-
plated, plus 1 normally closed auxiliary monitor output - AgNi, 5 pm gold-plated.

Low Current Rating:

Caution: The 5 pm gold-plated contacts allow the switching of low current/low voltage.

To preserve the gold plating on the contacts, the following max. values should not be exceeded at any time:
Min. voltage: 1V ac/dc Max. voltage: 60V
Min. current: 5 mA ac/dc Max. current: 300 mA
Min. power: 5 mW (5 mVA) Max. power: 7 W (7 VA)

High Current Rating:
If higher loads must be switched through one or more of the contacts, the minimum and maximum values of
the contact(s) changes to:
Min. voltage: 15V ac/dc
Min. current: 30 mA ac/dc
Min. power: 5 W (5 VA)

Max. voltage: 250V ac/dc
Max. current: 6 A
Max. power: 200 W (1,500 VA)

Mechanical life: 50,000,000 operations
Electrical life: 150,000 operations (typical, @ 1,500 VA switched power, resistive load)
150,000 operations (typical, @ 200 W switched power, resistive load)

Note: Transient suppression is recommended when switching inductive loads. Install suppressors across
load. Never install suppressors across output contacts.
Solid-State Monitor Qutputs:
- Two non-safety solid-state dc outputs
- Output at Y32 monitors state of outputs — conducts (output high) when both K1 and K2 are energized
- Output at Y35 conducts (output high) when internal power supply is OK
- Output circuits require application of +12-24V dc +15% at terminal Y31; dc common at Y30
- Maximum switching current: 100 mA at 12-24V dc
- Both outputs are protected against short circuits

Output Response Time

25 milliseconds typical

Input Requirements

Input switch must have normally closed contacts each capable of switching 20 to 50 mA @ 12 to 30V dc;
and must be open >10 milliseconds for a valid stop command.
Reset switch must have one normally open contact capable of switching 20 to 50 mA @ 12 to 30V ac/dc.

ON-Time Delay

80 milliseconds; time from the E-stop contacts to close (Auto Reset) or the reset button to open (Manual
Reset) and the safety outputs to close.

Status Indicators

3 green LED indicators: 1 Red LED indicator:

Power ON Fault (internal power supply, ground fault,
K1 energized short across the input channels or other
K2 energized internal failures)

Construction

Polycarbonate housing

Environmental Rating

Rated NEMA 1; IEC IP20

Mounting

Mounts to standard 35 mm DIN rail track. Safety Module must be installed inside an enclosure rated NEMA 3
(IEC 1P54), or better.

Vibration Resistance

10 to 55Hz @ 0.35 mm displacement per IEC 68-2-6

Operating Conditions

Temperature: 0° to +50° C Relative humidity: 90% @ +50° C (non-condensing)

Certifications

For a list of certifications see page 237.

Wiring Diagrams

1-Channel: WD050 (p. 277) 2-Channel: WD051 (p. 278)
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ES-TN-1H.. Safety Module Specifications

Supply Voltage and Current

24V dc, £20%
Power consumption: approx. 5 W

Supply Protection Circuitry

Protected against transient voltages and reverse polarity

Output Configuration

Outputs K1& K2: Two redundant (total of four) safety relay (forced-guided) contacts — AgNi, gold flashed
one auxiliary normally closed contact — AgNi, gold flashed
Outputs K3 &K4: Two redundant (total of four) delayed relay (forced-guided) contacts — AgNi, gold flashed
one auxiliary normally closed contact — AgNi, gold flashed
Contact ratings (all normally open and normally closed output contacts):

Max. voltage: 250V ac or 250V dc

Max. current: 4 A ac or dc

Min. current: 30 mA @ 24V dc

Max. power: 1000 VA, 100 W

Mechanical life: 50,000,000 operations

Electrical life: 100,000 at full resistive load

NOTE: Transient suppression is recommended when switching inductive loads. Install suppressors across
load. Never install suppressors across output contacts.

Output Response Time

K1 &K2: 50 milliseconds typical

K3 &K4 (ES-TN-1H1): 0.25 second

K3 &K4 (ES-TN-1H2): 0.5 second

K3 &K4 (ES-TN-1H3): 1.0 second

K3 &K4 (ES-TN-1H4): 2.0 seconds

K3 & K4 (ES-TN-1H5): 0, 0.5, 1, 2, 4, 6, 8, 10, 15, 20 seconds
K3 & K4 (ES-TN-1H6): 0, 5, 10, 20, 30, 50, 70, 100, 150, 200 seconds
K3 &K4 (ES-TN-1H7): 4.0 seconds

K3 &K4 (ES-TN-1H8): 6.0 seconds

K3 &K4 (ES-TN-1H9): 8.0 seconds

K3 &K4 (ES-TN-1H10): 10.0 seconds

K3 &K4 (ES-TN-1H11): 15.0 seconds

K3 &K4 (ES-TN-1H12): 20.0 seconds

Delayed Output Timing Tolerance: Set time +100 milliseconds or 2%, whichever is greater

Input Requirements

Input switch must have a normally closed contact capable of switching 20 mA @ 24V dc.
Reset switch must have one normally open contact capable of switching 20 mA @ 24V dc.
NOTE: Inputs must be voltage-free, dry contacts.

ON-Time Delay

> 100 milliseconds; time from the E-stop contacts to close (Auto Reset) or the Reset button to open (Manual
Reset) and the safety outputs to close.

Status Indicators

6 green LED indicators: 1 red LED indicator:
Power Monitor Fault
E-Stop Out (K1 &K2 ON/OFF)
Reset Timed-Out (K3 & K4 ON/OFF)

Construction

Polycarbonate housing

Environmental Rating

Rated NEMA 1; IEC 1P40, Terminals IP20, max. terminal torque 0.8 Nm

Mounting

Mounts to standard 35 mm DIN rail track. Safety Module must be installed inside an enclosure rated NEMA 3
(IEC IP54), or better.

Vibration Resistance

10 to 55Hz @ 0.35 mm displacement per IEC 68-2-6

Operating Conditions

Temperature: 0° to +50° C Relative humidity: 90% @ +50° C (non-condensing)

Certifications

For a list of certifications see page 237.

Wiring Diagrams

2-Channel: WD052 (p. 279)
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IEC-, EN 60204-1 Stop Category 0, depending on
wiring up to cat. 4 (EM 954-1)

Connecting and Operating Instructions

About thess Connecting and Operating Instructions

Thess aparating nstructons contaln Informaton reganding prapsr equipment use.
Itk nciuded In the scops of delivary. Sataty precautions and wamings ars deskg-
nated by e symbaol " . Semens AG is not IBHS for damage rsuling mom im-
proper uss of Its equipment. Famillarity with thess Instructions corstiutes part of
thes kniewteds raguirad far proper uss.

System Overview and Range of Applications
= Supplywoltage on (LED green)

= Relay K1 activated

= Relay K2 activated

= -~

1- ar Z-chennel Emamgancy-Stop wiring

Grosa creult rscogniflon

Maritaring of extermal contactors (EDM) In the push-bution circult
Maritarsd stert buticn

ALtematis of manual start

2rekees cioulls, 1 normal chsed contact as sigral dcult

LED displays for Power, K1 and k2

Cpsrating vollags 24 W AGDC

Housing width 22 5 mm

R R N B N

Range of Applications

sirgle-channel Emargancy-Stop wiing, ace, EN 9541 1o Cat. 2

+ g‘nu—gg}a?nel EmeAgancy-Shap s&iching with cross clicull racegnition (ko Cat. 4,

. S&g.legualdrcﬂ.lmr far safaty it bariers, TYFs 4, Wit relay of semi-conducks
otpu

*

2. Safety Precautions fh,

E“pmper of In@ppropriats Lss can raal.ltlndangar to the life ard imbs of the ma-

e operaton of I damags to property

The rskeant requiations a1 valkd for e uss of ZRETAT-4BE Emerganay-Skp
ralays, ‘I'hac:aegugd Emargency-Stop unction must be desrminsd under con-
sklaration of the Tisk sweluation of the mazhinery. The rssponsible lecal suthor-
tiss ars avallable to enswer questins rekated ko sakly lssues,
SRGTEAT-4BEF Is sulted anly for unconitroled shut- dawn {IEC&20d-1 Siop Ca-
begery 0.
+ The mechanical ard alecirical installation ks to ba paricimead by rained spacia-
Izk.
Tha witaga SUpphY 1o the SyStem Mist be switchad off Detors and during Instalia-
Bon.

*

*

*

*

*

Contact machaniame with pn:-slumgulclad contacts must be Implemanked for he
contact multiplication of the relsess cirouits.

2. Functizn
Single-Channel Emer, sncg Stop Wiring with Manual Start
[Connection diagram

A the supply voltags s sppled kA1 and AZ, and IFths Emangency-Stop bution
I not pressad, the relys K1 and K2 pok up and lock when ihe start bution ks
presssd. The rekese dicuts 12-14 and 23-24 ciess and the signal elrcult 21-32
opsra. When the Emergsncy-Stop buthon Is pressed, Ki and K2 go dead and drop
ot The rakess drouls open, Ihealgnal clrciit chosss, \'ﬂmshge-charnel Emei-
gency-Stop wirlng, Category 2 In accordancs with EM 954-1 ks atained. Earth
it In the pushrbutton clrcut are detected.

Two-Channel Emergency-Stop Wiring with Manual Start

[Connection diagram Fig. 4)

Wth two-channed Emargancy-Stop wiing, o Category 4 In accordance with EN
w54-1 I attalned . Cross diculs betaasn the push-button contacts and sarth fauls
In the push-butlon dreult ae detectad.

Safety Sequential Circuits for Type 4 Optoslectrenic Protective
Devices (for example light curtains/ light grids 3RGTA42)

It 13 possible to connect safety Ightbaners, Typs 4, with alther rslsy autputs (Gon-
nection disgram Fi. 6 manual 1ssef, FE. 9 aUiomat: resst) o falsars ssmicon-
dustor cutputs and Integrated cross circult monltaring (Cornection diagram Fig. 7
mearal st Fig. 10 sutomatic rssst), When calculating the sakty distence, the
RGTEAT-4BE'S 1egression delay of 20 e must akes be aken Into consideration,
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Simultaneity menitoring

For the acivation of the funcion, the rstsignal must bs supplisd t aiming 512-
525 and the sacond 1o 522, The meaximum parmizsibie ime displacamant i
50 me. [T the switching ot of tha skgnals takes placs Inreversed order, smultansity
monitcring wil bs deaclivalsd. Simultansity monltoing ks only active with connec-
tion for eutomatic start,

Crass Cireuit Momnitering

In cass of & cioss clreult in the Inpuls 512 and S22 of a grourded short creultin
e INpUt $12, the cuUIput relays K1 ard K2 ars switched off by Mesns of an elac-
ronk: use. The 3RGTEAT-ABE can rseums opsration approe 25 afer the causs
of the problem has besn elmiratad.

Start Butten Menitoring During Manual Start

|===, for example, Fig. 3. Fig. 4, Fig. 6, Fig. T)

I ordar b datact StEtc smars of the Hocking of the Stert buton, he Button Lrcion
I manliored fof slonal charges, The rakess ocours whan e butkon 1S let go (10
signal changs). This UNCHan i deactivesa during sutamatic st (298, o sxam-
e, Fig. 8, 10).

External Comtactor Monitoring (EDM) During Manual Start
|=== Fig. 8)

S0 that the function of the sxemal rslays can be monltorsd, the normaly-clossd
contacts of MEss MS1ays are CoNnSCE I the St circult S28-594 10 s les,

External Contactor Monitoring (EDM) During Autematic Start

j=== Fig. 11)

So that the unclon of the axtemal rslays can be monltonsd, the nermaly-clossd
Gontacts of hese rslays are conrsctsd batwaen S12-S85 In selles.

d. Electrical Installation

Installation Requirements Ay

s Tha general sakty precautions In Chapler 2 must bs obssrved,

. End\:\nsureraﬂnga hcdzing 1P 46 termiralks IP 20 — must be built inta an P 54

u=ing!

Tha p-DwerauEply'and thie conmections 12; 14; 23; 24; 21; 32 must hevs a sale

galvanic lsolalion from mains voltags.

+ Finger-sakin accordance with CIN WEE 0106, Saction 100

+ Inordsr bfra.nanl thie cutput contacts fram welding togsther, an extermal Tuss
of max. 5 A quick-acion of 2.15 A dalay-action must be Inbarposed.

= Maxiroum strippsd kength of the connesting cables: & mm

*
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