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Basic standards

Group standards

Product standards

PRt

EN 954-1: Category B, 1 -4

1SO 13849-1: Performance Level (PL) a - e

IEC 62061: Safety Integrity Level (SIL) 1 -3

EN954-1 -F 2009 I, tH IEC62061 AR, HLAfHH 1IEC62061 ik,

TRV
a >10-5t0<10-4 No specific safety requirements
b >3x10°to<10° 1
c >10°t0<3x10° 1

| d >107 to < 10° 2 |
e >10°to <10 3

ZoVPAl, I B HUARLE B X .

PFH &5

Sinumerik 7§ ) PFH {EdERE DL R P hE 24K :
» PFH values for SIMATIC (Internet)
PFH values SIMATIC
» PFH value document for SINUMERIK 840D sl (Intranet)
PFH values SINUMERIK 840D sl
» PFH value document for SINAMICS
PFH value document SINAMICS

BERG AR
HH 3 0 A s
> fE5iEK (Acquire)
fRidas, HER...
> HEf55 (Evaluate)
RS, ZH AW ERATRIE.
> PUTHLK (React)
AT

1-1


http://support.automation.siemens.com/WW/view/de/27832836
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=de&siteid=csius&aktprim=0&extranet=standard&viewreg=WW&objid=28369234&treeLang=de
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=de&siteid=csius&aktprim=0&extranet=standard&viewreg=WW&objid=28369234&treeLang=de

LAk fE
1.5 BERZERSES Sinumerik Z2 R X H)
151 RGN ZERA

Safety system Automation

Acquire Evaluate

Controller

Conventional bus

React
RS [ ]

B External components (Relays, contactors,...)
B Two-channel wiring

R
> JSTHE SiERHIT (Acquire)
> ST AV iEAR T (Evaluate)
> MOZHIHATHL (React)

1.5.2 Sinumerik Z&H£R RS
Safety technology integrated into the automation

Acquire Evaluate 1 — Fail-safe controller

\ / Fail-safe bus
P

Safety Integrated

.

B Control, drive and I/O modules with 2-channel processing
B Fieldbus with fail-safe protocol PROFIsafe

R
> MSIHE SiEREIT (Acquire)
> PHANHLM RS HATHIM A 2 8 1. (Evaluate+ React)

1-2



1.6  Sinumerik RZET Z2INE

Sinuumerik % 4= R D REE I IE

A_ TUVRheinland

Nr./No. 968/EZ 293.00/08

ZERTIFIKAT
CERTIFICATE

Prfgegenstand  Sinumerik Safety Integrated
Producttested  machine control

Zertifikatsinhaber Siemens AG
Licence holder  Ingustry Sector, DT MC
Frauenauracher Strafie 80
91056 Erlangen
ermany
Herstel

Manufacturer  See licence holder

Typbezeichnung  SINUMERIK 840D sV
Type designation  SINUMERIK 840DE s1 with,

Intended
SINAMICS §120 e

Verwendungs-  Machine control for safety functions
aweck standstiltorque off, stop 1, stops AE,
brake control, operating stop, reduced
speed, software cams, software limit
switches, “n<nx’, acceleration monttor,
IO (PROFlsafe-Master), programm-
able logic, brake test

Prufgrundiagen IEC 61508, Part 1 - 719982000 IEC 61800-3.2004
for 150 IEC 60204-1:2006
the basis of testing 1SO 13849-2:2003 NFPA 79:2007
IEC 61800 UL 19982004
IEC 61800-5-2:2007
Prafungsergebnis The system s suitable for safety related applications up to SIL 2
Test results according to IEC 61508, Category 3 and Performance Level 'd in
accordance with 1SO 13849-1 The test functionalty Safe Brake
Test (SBT) achieves Cat. 2 according to 1SO 13849-1
Besondere Bedingungen The information provided i the “Function Manual" must be
Specilic requirements. considered.

Der Prufbericht-Nr.: 968/EZ 293.00/08 vom 17.09.2008 ist Bestand-
teil dieses Zertifikates.

Der Inhaber eines fur den Prifgegenstand gultigen Genehmigungs-
Ausweises ist berechtigt, die mt dem Prufgegenstand Uberein-
stimmenden Erzeugnisse mit dem abgebildeten Profzeichen zu ver-
sehen.

Functonat Safety
Type Approved

£.Fs

The test report:no: 968/E2 293 00/08 dated 2008-09-17 is an
integral part of this certficate

The holder of a valid licence certficate for the product tested is
authorized to affx the test mark shown opposite to products, which
are identical with the product tested.

y

2008-09-17 s

Datum/Date Firmenstempel/Company Seal Dipl.-Ing. Heinz Gall

Certificate

certificate T"VVRhsinlaE‘:d

Certificate no.

C""—{““" US 72090078 01
42 i

License Holder: Manufacturing Plant:
Siemens AG, I DT MC Siemens AG, I DT MC
Frauenauracher Str. 80 Frauenauracher Str. 80

91056 Erlangen 91056 Erlangen
Germany Germany

US 72000078 02 |

License Holder:
Siemens AG, I DT MC
Frauenauracher Str. 80

Manufacturing Plant:
Siemens AG, I DT MC
Frauenauracher Str. 80

91056 Erlangen 91056 Erlangen
Germany Germany

Test report vo.: USA-MHA 30881956 001 Client Reference: Dictmar Wanner

Tested to: UL 508:1999 R7.05
UL 508C R7.03
UL 1998:1998 RS5.04

NFPA 79:2007 ER 1
IEC 61508-1:1998
see also additional pagels]

Test report no.:  USA-MHA 30881955 001 Client Reference: Distmar Wanner
Tested to: IEC 61508-2:2000

IEC 61508-3:1998

IEC 61508-4:1998

see also previous pagels]

Certified Product: Sinumerik Safety Integrated Machine Control  License Fee - U

Listing Category: Industrial Control Equipment
for Safety-Related Functions and E-Stop (per NFPA 79) :

Model Designation: SINUMERIK 840D sl,
SINUMERIK 840DE sl with SINAMICS $120

Certified Product: Sinumerik Safety Integrated Machine Control  License Fee - Unils

contd.
Additional Test Standards: see above

Special Remarks: To be installed according to the

Rated Voltage: DC 600V licensee's installation instructions.
Rated Current: 3.3a - 210.0A
Protection Class: I
Output Ratings:  AC 0-480V, 3-200.0A
contd.

Appendix: 1, 1-9
Licensed Test mark: Signature Date of Issue Licensed Test mark: Signature Date of Tssue

(day/molyr) (day/molyr)

29/01/2009 29/01/2009

Tog. M. G
QA Certification Officer
i T 12 Corvmuce Roa, Newi, C 0667, T ) 126058 200 25400

A bRt
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I F RS Z TR
2 WINFRALZEIIRE
P FZeERIIEE 5 2 K3, —RBETWMIN RS, —~HET NC 24,
2.1 ETF Sinamics S120 Iz 2L E R I

Switch-off Drive CDC
signal path

2.1.1 KB EAETHERLH AL

1) AMB 10 K5 A iEhl2 RS TIRt@d AR L gk as (TMALSE) SEI SRR SE Il .
2) AT E T LB IK S5 H %8 (Drive control) F1EKEHEL G (Motor Module control) XU 4% il
(Dirve CDC) 28
2.1.2 Sinamic S120 WXBhER K Z & ThEE
> REARZ TR
STO (Safe torque off) —>%¢ 4= J15E
SBC (Safe Brake Control) —>%z4xfill &35l
SS1 (Safe Stop 1) —>OFF3 PLidif= %, FLR} 5N STO
> PRZAeTIRE (R ATIRE LX)
SS2 (Safe Stop2)
SOS (Safe Operating Stop)
SLS (Safe-Limited Speed)
SSM (Safe Speed Monitor)
SAM (Safe Acceleration Monitor)
SBR (Safe Brake Ramp)
SDI (Safe Direction)
Sinumerik AR A Sinamic BR3N R4 RS REREAR R 24 ThRE



I F ARG ZETHE
2.2  EHTF Sinumeirk RZERLERIIRE

SPL-CDC
Comm. CDC

||' Crosswise datd
|| comparison

[ Crosswise datd

221 RERETNREAMK
D 22N Fit 10
HIT Profisafe %24 10 #EHLSZH
2) w2 (SPL CDC)
i NC 5 PLC skl 48 iR M XS TE F .
3) waBER% (Axis CDC)
NC Hods 5 W8 AP AR, PRIESE 2 4.
4) AT HITHLIZER] (Drive CDC)
NC il (F2P4R4) HRAhERTT SIS de42 ] GERd PLC il Bl 155D JRE) TS Bl
I TE R AR .
2.2.2 Sinumerik RALRM ZETRE
STOPA, B, C, D, E, F
SBC (Safe Brake Control)
SBR (Safe acceleration monitoring) 425 & 455k
SH (Safe standstill > HUE kT EiGE, WromH
SBH (Safe operating stop) JXahEk IEARA T hid, WBhAb T AR
SG (Safely reduced speed include override) IR A5 T A3 B2 PR o
N<nx
SE (Safe velocity limit switches) 47 F2BR i
SN (Safety software cams safety cam track)
SBM: Safe brake management include SBC. SBT (cyclic brake test)

2.3 840Ds| ZATINREIEI. WIAKM
2.3.1 840Ds| RYThAELETR

VVVVVVYVYVVYVY

e V1R

Sl-Basic (including 1 axis/spindle, up to 4 SPL 1/Os) 6FC5800-0AM63-0YBO
SI-Comfort (including 1 axis/spindle, up to 64 SPL 1/0s) 6FC5800-0AM64-0YBO
Sl-axis/spindle (in addition for each axis /spindle) 6FC5800-0AC70-0YBO
Sl axis/spindle package (in addition, 15 axes/spindles) 6FC5800-0AC60-0YBO
SlI-High Feature Cincluding 1 axis/spindle to 192 SPL 1/0) 6FC5800-0AS68-0YBO

i
FRABE VLR GRS X IR 22 &7 o8, IR BEAHN SI ThRE.
SI-Basic 5 K3 #F 500 (G, Sl-Comfort 5k 5000 NG

2-2



VUl l¥ RE L4
SI-Axis HRHE LA EC B 550 E AT IE R
2.3.2 PLCifR# M
STEP7 5.5 %% F-Configuration-Pack {1 %246, H T Profisafe fH {1 245
F-Configuration-Pack 2z 3% 0, N k-

http://support.automation.siemens.com/WW!/llisapi.dll?func=cslib.csinfo&lang=en&objid=15208817 &caller=vi
ew

‘Overview of the latest version of the F-Configuration tool:

F-Configuration Tool System Requirements Upgrade with
Version

W5 5+SP9 Update 1 Step 7: V5.2 = 5P3 and higher W5 5+5P8 Update 1
Description
For Windows Vista Business and
Ultimate 32-Bit
Step 7 V5.4 = 5P3 and higher

For Windows 7 Professional g

Step 7 V5.5 and higher

F-Config_W555SP3U1 zip

Enables use of the full HART [ 43897 KB )
2.4 Sinumerik Z2TNREG IR 5B R &R LR IRE
Sinumerik 2244 R BE 44 K EN 61800-5-2 #rifET)fE 4 Fk

£ i R i
Safe standstill (STOP A) SH Safe Torque Off STO
STOP B - Safe Stop 1 SS1
STOP C - Safe Stop 2 SS2
STOP D - Safe Stop 2 SS2
STOP E - Safe Stop 2 SS2
Safe acceleration monitoring SBR - -
Safe Operating Stop SBH Safe Operating Stop SOS
Safely reduced speed SG Safely-limited speed SLS

Safety reduce speed —specific - - -
setpoint limiting

Safe software limit switch SE Safely-limited position SLS
Safe Brake Management SBM - -
Safe Brake Control SBC Safe Brake Control SBC
Safe Brake Test SBT - -
Safe software cam, safe cam track SN Safe cams SCA
n<ny - Safe Speed Monitor SSM
Safety-related 1/0 SEG/SGA | - -
F-DI/F-DO
Safe Porgrammable Logic SPL - -

Safe software relay - - -

25 ZEVIRSHFFM
SINAMICS S120 Safety Integrated Function Manual 01/2011 (6SL3097-4AR00-0BP2)

SINUMERIK 840D sl /SINAMICS S120 SINUMRIK Safety Integrated Function Manual 03/13 (6FC5397-
4BP40-4BA0)



http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=en&objid=15208817&caller=view
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=en&objid=15208817&caller=view
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3 840Ds| REE T ETIEE

3.1

3.1.1

3.1.2

3.2

3.3

3.4
34.1

WRAETHRRE

2% MD36901 $MA_SAFE_FUNCTION_ENABLE % & #ill () % 4= Th fE .
36981:3MA_SAFE_FUNCTION_ENABLE = 51H 36901:5MA_SAFE_FUNCTION_ENRABLE = 8H

[VIRit B: Safe velocity and operational stop CIRit b: B FERIETT=ELL

CIBit 1: Safe limit switches CIBit 1: 22 BR{TFF X

[ 1Bit 2: reserved [1Bit 2: THEg

[CIBit 3: Actual value synchronization 2-encoder system LIBit 3: 28w eE Zeh SEFFERE

[“IBit 4: External ESR activation CIBit 4: SMERESRiEGS

[IBit 5: Safe velocity offset (IBit 5: BFEE

[]Bit B: External stop requirements (1Bt 6: SpERI=HE 3k

[ 1Bit 7: GCam synchronization [1Bit 7 (Y4EEE

[IBit 8: Safe cams, pair 1, cam + [1Bit 8: 2 r4e, AFT1, e+

[1Bit 9: Safe cams, pair 1, cam - C1Bit 9: 224, M1, MEe-

[ 1Bit 18: Safe cams, pair 2, cam + Clgit 10: 03, Fed2, Mig+

[IBit 11: Safe cams, pair 2, cam - L1Bit 11: 222 Nae, meRg2, [it-

[ Bit 12: Safe cams, pair 3, cam + CIBit 12: 22 M4E, Adds, Mg+

[ 1Bit 13: Safe cams, pair 3, cam - [Bit 13: &2M4e, Feds, Mat-

[IBit 14: Safe cams, pair 4, cam + CIBit 14: L2 3¢, pedfd, Mg+

[1Bit 15: Safe cams, pair 4, cam - [1Bit 15: 2 3t, Fd4, yae-

[1Bit 16: Synchronization "n < nx", hysteresis and fittering [1Bit 16: F]25°n < nx”", HISFLER

B BATIE

> Bit0: SBH/SG B
> Bit6: #M#iE4{% STOPs (STOP A/C/D) &

BHZETRE

> Bitl: AR xR
> Bit3: FECEF _IERGLERALE R
> Bitd: 4Mif5 STOP E i
> Bits: A M
> Bit7: Z4&R%E
> Bit8-15: 4 fPuEIE
MRIENIR BBk, EHFE MLk,
TR A
AR ER R A,
ZH X ERIME
MD 10050 $MN_SYSCLOCK_TIME R B 0.002 (ms)
AR E
MD 10090 $MN_SAFETY_SYSCLOCK_TIME_RATIO (5 RGRHELD) 6
MD 10091 $MN_INFO_SAFETY CYCLE_TIME SEhr AN (B 0.012 (ms)

MD10061 SE PR 540 for B 45 1] J& 3

MD10091 S HULE B/, W EEBI/NT<25ms. B A, Bim 2 S Ihiem
Wi LI, 39 NCU i far .

SH RE

SH (safe standstill) < PAIBRSN IR (RS, RIS IKEN STO (Safe Torque Off) Zhfg. i STOP
AB ZAThREMR . ZIhREEE G, R T B BIRES, A2,

ZH X BAE
MD36960 $MA_SAFE_STANDSTILL_VELO_TOL | # il % 2= 0 mm/min

MD36960 2%, SHIRA T IIEHERZ . LT SG 2 2 RERA T, L.

SBH (ZAHIEE) TRk

fRig~

SBH (Safe operating stop) , Z2AFHRVERE . HIORET, WA ERE .

FH Bz 15 5 Bl & 5k b #1545 STOP C/DIE fifh %

WEENUR LTI, WKL T SBHARE . Fhab T2 & Mf B SRS, H/EE T E K

BEAN GRS IX I
R
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> BT PRIRIRES, fldh TR,
> UL SBHAE W (BHKERELED .
> ML EEE SBH A ZVEH, fik M3 STOP A/B.
3.4.2 fRMMFESH

3.4.3
iy

2)

K

SBH A 1% 4x15 5 OUTSI/OUTSIP B #1512 STOP C/D/E filh o AN fish & A 58 T 42 445 5 ik
Ko
SBH Z#lE NS
NC £ {55
NC—>Drive (OUTSD) :
2 B WHE
0: FhiHZAbT SBHISG 775K
MD36970 80000000: HuiH SBH/SG J7 =X
a8 54 . Y7~y =N 7t
$MA_SAFE_SVSS_DISABLE INPUT SBH/SG i£#E | 0401XXXX: ‘/%,}E}Z%&sA_qum F il
=0: ¥i% SBH/SG 75\
=1: B4 SBH/SG J7 =k
0: HhasZesbT SBH 7
MD36971 80000000: #iif SG 775\
a8 54 . Y7~y N =N o
$MA_SAFE_SS_DISABLE_INPUT 1%+ SBH 0401XXXX: %}E}Zi&sg\_oum kil
=0: %F¥ SBH 7=
=1: G SG Uik
Drive—>NC (INSD) :
2 B i ]
0401xxxx: IRAHIH ZE RG AL ESA_INSI
MD36980 SBH/SG K3 =0: SBH/SG L%
$MA_SAFE_SVSS_STATUS_OUTPUT w e A S
=1: SBH &k SG J5 s\
: RSB RS E
MD36981 . 0401xxi((>)(: ;j;l: iﬁﬁj .'jjjzﬁ RGAFESA_INSI
$MA_SAFE_SS_STATUS_OUTPUT o —V I
=1: SGHI
PLC Ul {55
PLC—>Drive (OUTSIP) :
DB 31... Signals from/to the drive
Byte Bit 7 Bit6 Bit5 Bit 4 | Bit 3 Bit2 Bit 1 Bit0
DEE 22 BG selection Y SBH | SBRSG |
ledgem., Deselec- | Deselec-
Bit1 Bit0 communic. tion tion
failure
Drive—>PLC C(INSIP) :
DBE 108 Axis Commu- [ Fault "Pulses | Commu- SBH/SG
safely ref- nication |data can- nication active
erenced failure not | transfer celled” | failure
acknowl. status
DBB 109 | SN4- SN4+ SN3- SN3+ SN2- SN2+ SN1- SN1+
Cam signals of the plus and minus cams
Cam position
DBE 110 n <y 5G active SBH ac-
tive
Bit1 | Bito
P HNE T U
SGE SGA
SBH/SG SBH dese- | SBH Meaning
deselec- lection active
tion
=1 X 0 SEH and SG are deselected
=0 =0 1 SEH is selected
=0 = 0 SG is selected (see Chapter 6.5, "Safely reduced
speed (SG), 1
MNaote:
x == Any signal state
" The active SG stage is displayed using SGA "SGA active bit 0" and "SG active bit 17,
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3.4.4 NEESHUAE

(D)

2)

3.5
3.5.1

B e
ZH X HRIME
MD36930 $MA_SAFE_STANDSTILL_TOL SBH A B s R %= 1mm
MD36951 $MA_SAFE_VELO_SWITCH_DELAY SBH/SG R A FE 4 ) 0.1s
o B WA 1

-

S
Standstill lmerance&: = '¢= . (ctsal value)
1 ] ¥

A E AR B, b NEE STOP A/B.
SBH RIS 7 -

8GN f=——=—==——m, g ——————————————————

vact N Braking is initiatad

_ X A
YSGnis acive’ /NS 1 /1 /L,

/ ' _Delay time, speed changeover

B\N\KECIEI0NNY

'\ Braking timg -
"_o—.. ¥

E Timer is a{:ti\ire
SBH AR, HHREBCE M A 1L G T R AZEEEND , Mk A STOP
A/B.

fi % STOP A/B Wi %7 5[]

1.5 W AH (1.5*MD10091) < FIRMLIA] < 2%22 4= Wi fs i 1+ 107 B 4541 B 3 (1*MD10061)
HUR AR SEBR A HLAREC B, ARRZE TR, 8% MD36951 2 #(i% B 1H .

il HURTE SIS, RIFIT, YIHeiE SBHAR A I i v s 50 3 el 11 75 2 (I (1)
BEREENR

4% B SBH 45 %5 2 MD36930, ik f =AML,

241% (Safe Stops A-F) Ljjkg

fEisr

POk 2 4 i 1k (Safe Stop) , AT A IR AS .
NN R ARSI A . AR 2 At el LAt PR 2 e DO REAR T PEREIRE . AMER IR 42 A
gafFeiE, TiE, BUEkAES, BHZEEIRE.
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Stop Category acc. to EN60204 Part 1

SH

(pulse cancellation)

‘2 fF LIRS

> Stop C/Stop D/Stop E )5, IkahktT SBHARZS,

> Stop AJE, T SHIRE (HHERE , AFEAL.

D REER

AE, AR, AR

STOPs i e JRI | CIRAS | IREWRR
A | Bkl RE Sz RI2E IXzh H HiE 4 SBR/ISG | SH | &% b
WE S E# (OFF3=0) . #Hi%EN
B B 1] P Tho BRIA 31158 78 3 i i [ IR%f OFF3 i3 SBR/SG | SH | &% I
H3h¥E N STOP A,
WE S ZE® (OFF3=0) . . .
C TemO . BT SBH. X% OFF3 i 2 SG/SE | SBH | Reset
Y 2 BRI N % (path B
D | praking) . Td=0Ff, 3% SBH. WAL | SGISE | SBH | Reset
FERHEAIEGR (ESR Thig OREh S G R ) BhLE 22
B | Tezont, #T SBH. R, ESR B)hE SG/SE | SBH | Reset
F:

S ERRA ) STOP, ZAMREAE 5 IR, XEh AR E B FAIRAE . A BRI ) STOP A/B % 4x{5

HEg &g L HHEER.

2)  TAEFREEIRESER
ZefERY AR EN 60204-1 41
STOP A Category 0
STOP B/F Category 1
STOP C/D/E Category 2

Category 2 ) % 4754, WOBIEIEH] . XHERAEH R LR
3  wEEMEI R

% LAFRY
EAR e STOP A
OOOOO STOPB
ZAEINR
STOPC
STOPD
. STOPE
AR 5 2% STOPF
4)  BCE AR AT iR RN AR
LA fil R ) 2 A
SBH STOP B (KA E)
SG STOP A/B/C/DIE
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SE STOP C/D/E
SN ANl R P 15
SBR STOP A (ANHJ#EE)
3.5.2 AMERIE AR
S N LN
MD 36964 SMA_SAFE_IPO_STOP_GROUP | #3322 42 J& 75 B i 3 1 Fp HoAth 22 4>l 0
= 0: JHE AR TS AN L 2 e S
=1: SREH NS5 S A i At 22 4
3.5.3 4 STOPs B#lEOES
1 NCENES
NC—>Drive (OUTSD) :
4 N i B
0: HIRZA&ALLT STOP A J7 3k
MD 36977[0] 80000000: HyyH STOP A J5 3\
$MA SAFE EXT STOP INPUT STOP A/B 0401xxxx: FRALHESA OUTSI il
- - - - =1. %%l STOP A/B
=0: ¥ STOP A/B
0: HhIHZ& LT STOP C 72k
80000000: Hyi# STOP C 7=k
MD 36977[1 o X
SMA S AF[E]EXT STOP INPUT STOPC 0401xxxx: FRHZESA_OUTSI il
- - = - =1:. %% STOPC
=0: % STOP C
0: HIHZ& AT STOP D 73k
80000000: HyyH STOP D J5 3\
MD 36977[2 o X
SMA S AF[E]EXT STOP INPUT STOPD 0401xxxx: FR4HZESA_OUTSI 54l
- - = - =1:. %% STOPD
=0: i#i% STOP D
0: HIRZ&ALLT STOPE J7k
80000000: HYiH STOP E J5k
MD 36977[3 o X
SMA S AF[E]EXT STOP INPUT STOPE 0401xxxx: FR4HZESA_OUTSI 54l
- - - - =1. %%l STOPE
=0: % STOPE
Drive—>NC (INSD) :
ZH P i B
MD 36990[0] 0401xxxx: IRAHIHZE RG AL ESA_INSI
$MA_SAFE_ACT STop ouTpur | STOPA/B =1: STOP A/B L
=0: STOP A/B &
MD 36990[1] 0401xxxx: IRAHIH ZE RG AL ESA_INSI
$MA_SAFE_ACT _STOP_OUTPUT STOPC =1: STOPC %*5(
=0: STOP C#uF
MD 36990[2] 0401xxxx: IRAHIH ZE RG AL ESA_INSI
$MA_SAFE_ACT _STOP_OUTPUT STOPD =1: STOPD %”k
=0: STOP D%
MD 36990[3] 0401xxxx: IRAHIHZE RG AL ESA_INSI
$MA_SAFE_ACT _STOP_OUTPUT STOPE =1: STOPE %*5(
=0: STOP E %
2) PLCM#EOfES
PLC—>Drive (OUTSIP) :
DB 31... Signals from/to the drive
Byte Bit7 |Bitﬁ |Bit5 |Bit4 |Bit3 |Bit2 |Bi11 |Bit0
SGE (signals to the drive)
DEB 32 Deselect | Deselect | Deselect | Deselect
axt. ext. axt. ext.
STOP_E | STOP_D | STOP_C | STOP_A

Drive—>PLC (INSIP) :

3-5
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DBB 111 | STOP_E | STOP_D [STOP_C | STOP_A/ ' ' [ |
active active Active B
Active
3.5.4 hEeSHUA%E
1) STOP A/B &3k

MRS
2 B BIMA
MD36960 $MA_SAFE_STANDSTILL_VELO TOL | #ibsEa 2 0 mm/min
MD36956: SMA_SAFE_PULSE_DISABLE_DELAY | 2 I ik y{ii f ZE B i i) 0.1s
I 1
rpm a) Shutdown time is reached before the

pulse cancellation delay time expires
b) Shutdown time is reached after the
pulse cancellation delay time expires

i

i
| Shutdown speedy \
pulse cancellation \ \-

STOPB STOPA t
Delay time, pulse
cancellation

o SEES L

Mact

b | SSTORSIN HI0EA L

24 IR )32k B 1 R 0 2 B RERT I (A 238, H )i STOP B #1)#: 22 STOP A.
FERERI A, REBEEREERZEEN, kNS STOPBIA, RAEERSEE HER.
PR ER
IRZN7E MD36956 FIH B Py, 2l 38 52 B4 1) MD36960 #2213 Bl 19 o

2) STOPC &%

MRS
2 B BROIAME
MD 36952 $MA SAFE_STOP_SWITCH_TIME_C | fili)k STOP C [f]%EH} i} [ 0.1s

A & STOP C i), 3Kzl OFF3 il 5.
MY ER R BIARS, HBK STOPC, AbF SBHHM 7. Al B L SBH R CHIAZ, N
E shfih % STOP B/A.
HBR:
Reset &, JHBR#E,
3) STOP D 2

MRS
2 B BRIME
MD 36953 $MA SAFE_STOP_SWITCH TIME_ D | filik STOP D (1) ZE R B[] 0.1s

AhiEfih &z STOP D I, BRANIFIE#NIUE CRI IR S50 151k,
A (a)BARS, Habfilik STOP D, 4bF SBHHMM#E 7. FHiiARiFEL, WHsMbA STOP B/A.
Bk
Reset W25, JHBRIRZ,
4) STOPE &%

b e
ZH X HRIME
MD 36954 $MA SAFE_STOP_SWITCH TIME_E | fili%k STOP E [ %iE i} Hisf [7] 0.1s
WiE T O E ESRIfE. H ALK ESVA STOPSI =4 fil )X $AC_ESR_TRIGGER=1, £ ESR )
k.

IR BARE, B2l STOPE, 4bT SBHH M . #hiRIFIE, W EZhfh’ STOP B/A.
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3.5.5 AMEE AR AT
MD36953 i ] 115 ;
> HZH

3.5.6

MD 32000 MAX_AX_VELO = 10000mm/min

MD 32300 MAX_AX_ACCEL = 1m/s?

MD 32431 MAX_AX_JERK = 1000000m/s’

i

MD 36953 = ((MD 32000/MD 32300) / (1000*60) + (MD 32300/MD 32431)?) + 20%
MD 36953 SAFE_STOP_SWITCH_TIME_D =0.2s

> e

MD 32000 MAX_AX_VELO = 100rpm
MD 32300 MAX_AX_ACCEL = 10rev/s?

MD 32431 MAX_AX_JERK = 2777777m/s’

i

MD 36953 = ((MD 32000/MD 32300) / (60) + (MD 32300/MD32431)?) + 20%
MD 36953 SAFE_STOP_SWITCH_TIME_D =0.2s

>

4k

MD 32000 MAX_AX_VELO = 1000rpm
MD 32300 MAX_AX_ACCEL = 30m/s?

MD 35130 GEAR_STEP_MAX_VELO_LIMIT = 1000rpm
MD 35200 GEAR_STEP_SPEEDCTRL_ACCEL = 30m/s’

MD 35135 GEAR_STEP_PC_MAX_VELO_LIMIT = 1000rpm
MD 35210 GEAR_STEP_POSCTRL_ACCEL = 30m/s?

MD 35135 GEAR_STEP_PC_MAX_VELO_LIMIT = 1000rpm
MD 35212 SPEEDCTRL_ACCEL2 = 30m/s?

i

MD 36953 = ((MD 32000/MD 32300) / (60)) + 20%

5

MD 36953 = ((MD 35130/MD 35200) / (60)) + 20%

5

MD 36953 = ((MD 35135/MD 35210) / (60)) + 20%

5

MD 36953 = ((MD 35135/MD 35212) / (60)) + 20%

MD 36953 = 0.667s

HEZh . MD36953 = 0.2s, F#li: MD36935 = 0.667s
STOP C MD36952 [)%Z 4= 2 [a]/NT- STOP D B [f]

AhEpE STOPS THELMPR

SGE "deselectext. STOPE" _ _ _ _ _ _ _ __ ___ J‘z\;r‘_'l

SGASTOPE is active™ - - == - - === - -~~~ M

SGE "deselect ext. STOPD" _ _ _ _ _ _ _ _ _ _ __ Jhwﬂ

SGA"STOP Dig active” == ===-=======-- — b

SGE "deselectext. STOPC™ - - - - - - oo - - - - ]‘_\.WZI

SGA'STOPCisactve” ~~ "~~~ " °°7°°7°°°7 T

SGE "deselect ext. STOPA" = - = « = = = = = = =« = = - = }:.W!I

SGA"STOPA/B is active” - ---------=======- s

W2 A sk, RgiE FHaES: b 8/, WU AIE RN EE S T Sk, R e
7£ PLC H i B AN AZIMARIZ 4, M k4 Ailfeh % NC A1 PLC ) STOP E/D/CIA, [RIFFAI S 545 5
B

AR A5 DS R R A 7
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Test Name X1-Axis test of external stops | Success \ Yes
Axis / Spindle | AX1:X1
Test Initiated By I Activate the teststop

Results

SGE Drive Stop E
SGA Drive Stop E
SGENCKStop E
SGANCKStop E
SGEDriveStopD ™~ L[
SGA Drive Stop D T 1 [ T 1
SGE NCK Stop D
SGANCK Stop D 1 I [l
SGE Drive Stop C
SGADrive Stop C T 1 1 1
SGE NCKStop C
SGANCKStop C T 1 1
SGE Drive Stop A
SGA Drive Stop A 1 1
SGE NCKStop A
SGANCKStop A 1 1
'

| ' | ' | ' 1 ' ' '
73 74 75 76 77 78 79

3.6 SBR (Z&MEENE) ThEk
3.6.1 faifr

SBR (Safe acceleration monitoring) &AM FEM 5. 4% STOP B/C IRFA T I ARk

> IR EETER SRS T IR, R E?
> STOP B/C HZIE0E SBR IRk .
> SBRftK G, HBK N STOP A/B.
3.6.2 hEESHAE
D MRS

5 aX LA
MD36948 $SMA SAFE_STOP_VELO TOL AR 02 300mm/min
MD36946 SMA SAFE_VELO X 20mm/min

I & -

ni Stopping limit value
Speed m'erage ................ GG uerseerr A STOP BIC initiated
nac

2) SBRAZEIH

> HEAR

Actual speed SBR = acceleration * acceleration duration
> HZME

SBR tolerance [mm/min] = a [m/s?] * UT [s] * 1000 [mm/m] * 60 [s/min]
> e

SBR tolerance [rev/min] = a [rev/s’]* UT [s] * 60 [s/min]
> IS

MD 32300: MAX_AX_ACCEL

MD 35200: GEAR_STEP_SPEEDCTRL_ACCEL

MD 35210: GEAR_STEP_POSCTRL_ACCEL

MD 35410: SPIND_OSCILL_ACCEL

TE:

a: JEE, ZENdE S % MD32300

UT: Z4iifEifal, 24 MD10091
> MD36948 (111 B fH = THE(E*20%

4% STOP C, STOP BN, Ailife 5A KEKIFIHE? JaBh MR, tRIEHIZ] .
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.G Start of the
n4 Limit value i\, slopresponse
axcoedad
Actual stop )
fimit value Fault
Nagt | a
N
i : 1 [ -
¥ T ] T o HE
"—12—* not to scale i
ta |
1y _4..,._ tg
: % ;
tz
IS 1] i B
tl ArE A Z%MD10061
t2 ZA WA 230MD10091
t3 FIIE 50 ZE{E 11T I []
t4 RN EEE R A M, IR < 1.5 + 1oAY
t5 fil AR RINT [R] M, 2* IR < 2 5% IR + 1A
t6 ZAREYIIER R . 2ms < 3y + 8ms
t7 A5 SH AR [A]

37 SG (‘REHEE) IRk
3.7.1 ThEefEif

SG (safety reduce speed) , M7 Jd B2 75 b Y SG 3o BE R 14

> A R A
> R B 2 Rl R

> EE XSG BRI, i A a5

3.7.2 SG#EHEORES
1 NCMEOES
NC—>Drive (OUTSID) :

28

3

BE

MD36970
$MA_SAFE_SVSS_DISABLE_INPUT

0: FhahZ&4bT SBH/SG J5 =\
80000000: HU¥ SBH/SG 773\

SBH/ SG 3¢ | 0401xxxx: FZiASESA OUTSI %

=0: 0% SBH/SG J5 =
=1: HUY SBH/SG J5 =

0: HhapZAabT SBH 7l
80000000: % SG Ji =\

MD36971 i s N
$MA._SAFE SS DISABLE INPUT SBH i #% 0401XXXX: %}E}JZa%_OUTSl s il
=0: %F¥ SBH 7=
=1: %# SG Jxk
0401xxxx: FRALHESA OUTSI 1l
MD36972[0] SG i
$MA_SAFE_VELO_SELECT_INPUT | SG Bit0 Bit0 | Bit1l SG R4 f
0 0 SG1
MD36972[1] 0 1 SG2
$MA_SAFE_VELO_SELECT_INPUT | SG Bitl 1 0 SG3
1 1 SG4
Drive—>NC (INSD) :
| 2% [ & ] W
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2)

3.7.3

MD36980 0401xxxx: IRAHIH ZE RG AL ESA_INSI
$MA_SAFE_SVSS_STATUS OUTPUT SBH/SG =0: SBH/SG C#iE N
=1: SBH & SG 7 XAk
MD36981 0401xxxx: IRAHIH 2 KRG AL ESA_INSI
$MA_SAFE_SS STATUS ouTpuT | SBH =0: SBH A%
=1: SGHM
MD36972[0] SG Bit0 0401xxxx: IRAHIH 2 RGLFESA_INSI
$MA_SAFE_VELO SELECT INPUT Bitl | BitO SG A5fir
0 0 SG1
MD36972[1] SG Bitl 0 1 SG2
$MA_SAFE_VELO_SELECT_INPUT 1 0 SG3
1 1 SG4
PLC fll3% {5 %
PLC—>Drive (OUTSIP) :
DB 31... Signals from/to the drive
Byte Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
DBE 22 8G selection ACKNOW SBH | SBhsG
ledgem., Deselec- | Deselec-
Bit 1 Bit0 communic. tion tion
failure
Drive—>PLC (INSIP) :
DBEB 108 Axis Commu- | Fault "Pulses |[Commu- | SBH/SG
safely ref- nication |data can- nication | active
erenced failure not | transfer celled” | failure
acknowl, status
DBB 109 |SN4- SNa+ SN3- SN3+ SNZ- SN2+ SNi-  TomrTT
Cam signals of the plus and minus cams
Cam position
DBE 110 n<ny 55 active SBH ac-
tive
Bit1 | Bito I
{55 B
SGE
SBH/SG SBH Meaning
deselection deselection
=1 X SBH and SG are deselected
=0 =0 SBH is selected
(see Chapter 6.2, "Safe operating stop (SBH)"
=0 =3 SG is selected
Note: x -> Any signal state
SGE
SG selection SG selection | Meaning
Bit 1 Bit0
=0 =0 Speed limit value for SG1 active
=0 =1 Speed limit value active for SG2 1)
=1 =0 Speed limit value for SG3 active
=1 =1 Speed limit value active for SG4 1}
MNote:
1) The SG limit values SG2 and SG4 can be finely graduated using the SG override (see
Chapter 6.5.4, "Override for safely reduced speed”.
The active SG stage is displayed using SGA "SGA active bit 0" and "SGA active bit 17,
TIRES AR
MRS
ZH 7 X BRAE
MD36951 $MA_SAFE_VELO_SWITCH_DELAY SBH/SG R A4 # S i 01s
MD36931[0] SMA_SAFE_VELO LIMIT SG1 2000mm/min
MD36931[1] SMA SAFE VELO LIMIT SG2 2000mm/min
MD36931[2] SMA_SAFE VELO LIMIT SG3 2000mm/min
MD36931[3] SMA_SAFE VELO LIMIT SG4 2000mm/min
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PRI, fidk s R
5: HEX
MD36961 $MA_SAFE_VELO_STOP_MODE 0: Stop A 5
1. Stop B
2: StopC
3: Stop D
0: Stop A
MD36963[0...3] L. Stop B
$MA_SAFE_VELO STOP_REACTION @ olop
2: StopC 2
[0]...[3]4 17 [ 5 X SGL...SG4 1% 4 e )y 2% j 2:095
op
MD36933 $MA_SFAE_DES VELO LIMIT AU PR 1 R AL 0
i 1
VJL
331 [ Braking 16 siarted
V2 ............
t Ll
SGE
worse1 KLLLLLTTY.
SGEs +
for SG2 /A
Delay time, speed changeover
K‘v»/ / pd
setjs actve/ X/ ////INNERZ S acva\\
Eraklngtimf I
Timer is active

MD36951 Z# %4 [F] SBH —#f. 7EWE RIS B N AR IE R 8 I FEVERT, fil &k SG {Z=ah{E .

3.7.4 fih g4 i NEA ]

.G} Start of the stop
n4 Limit  walue N response
excesdad
SG b
Faualt] i
Nagy |
i 4
fid |: | ' £ .
.0 ! LI T 1
-l nat to scale i
f3 i
i ts
tz

I} ] i Bl

tl ArE S 24310061

2 Za R 24310091

t3 B35 0 22 2 BRI ]

t4 MR o ey () SR 1R < 1o5* IR + 1A

t5 fl R AT A RIS ] MR, xR ER ] < 2 5% IR + 1A
GANFHIIRAI [H]

t6 STOP A: 7. 2ms < 3*fyEJE B + 8ms
STOP B/C:  MuAd. 2*fu=fEH] < 2%y i 1
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STOP D/E:

SR 24k A

< 2%+ 2% A Y

t7

A= T SHORA ]

3.8

SBH/SG /eSTOPs fitt R L5 2%

A1) STOP C/D/E filtk 11 SBHARZS, A4t T- OUTSI/OUTSIP fili & #) SBH/SG IRZ .
WN7E SGIRZA T ik 4hEfs STOP D, RIAMHIEHAT SEEE G B 3h#k N\ SBHIRZS, BLRTEPfE
OUTSI/OUTSIP &% SG IR,

3.9

3.9.1 IheEfEif

N<n, & B M T RE

(B IH AL F SBH IR o

IR ETNRERIERS, BIIREROE . MR ERMEE R BN T e E. FEMN TR T %

ST,
3.9.2 n<n, =48
(D)

Drive—>NC

nfEs

NC 4% 1155

(INSD) :

28

/é\

X

HiH

MD36985

$MA_SAFE_VELO_X_STATUS_OUTPUT

N<n,
(E85

0401xxxx: IREHIHERGTE
$A_INSI
=1: PR T % E
=0: P E s T woEl

2)

PLC ¥z 0155

Drive—>PLC (INSIP) :

DB 31... | Sign

als from/to the drive

Byte Bit7

|Bilﬁ Bit5

Bit 4

| Bit 3

Bit2

Bit 1 Bit0

DBB 110

n<ny

3.9.3 EESHUAE

Bit1 |

SG active

Bit 0

SBH ac-
tive

ZH

S NN ER

MD36945 $MA_SAFE_VELO_X_FILTER_TIME

Os

MD36946 $MA_SAFE_VELO_X

FEWE

20mm/min

MD36947 $SMA_SAFE_VELO_X_HYSTERESIS

10mm/min

EEESE

A

ny+posTol

L |
L]

-ny-posTol

Tolerance range

E—

Actual speed for crosswise data

comparison
SGA "n<ny” =1

SGA "n<ny”

FH% E 2 MD36946. 4% B MD36901 Bit16=1 i, X InzErt. JEREEIIRE.

3.9.4 FHNEFE)

R AH RIS E] = 1945 (1*MD10071) + 2% E B (2*MD10091)
3.10 SE (ZERAL) Thes

3.10.1Th B4

SE (safe software limit switch) Z4fRAIFFE. H T BRI X5,
R HHECE SEL A1 SE2 — X PRAI O, g I E s ik —.

R

> ZERRAES UBIE R
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> 5 X FNIE PRI fish 4 1 22 4 e 25 70
> M)

B 2 A
> SE IhfgfA % (MD36901 Bit1=1 )

840Dsl RS LM% 4= ThRE

> MREZHE A (B OEM il % 25 1D

> WOE SE

3.10.2SE #HlBEOES
1 NC#ZrES
NC—>Drive (OUTSD) :
2 B WHE
0: SE1 /7=
80000000: SE2 J5i{
MD36973 SE i $% s L 2
$MA_SAFE_POS_SELECT INPUT 0401xxxx: FRGAZHSA_OUTSI il
=0: SE1
=1: SE2
2) PLCEIIES
PLC—>Drive (OUTSIP) :
DB 31... Signals from/to the drive
Byte Bit 7 Bit6 Bit5 Bit4 Bits Bit 2 [Bit T [Bit0
DBB 23 | Teststop Close SE Gear ratio selection
Selection brake Selection Bit 2 | Bit 1 | Bit 0
3.10.3TWRESHIAE
MRS
2 X BIME
2: StopC
MD36962 $SMA SAFE_POS_STOP_MODE 3: Stop D 2
4: Stop E
MD36934[0] $SMA_SAFE_POS_LIMIT_PLUS SE1 IE [ fRA 100000mm
MD36934[1] $SMA_SAFE_POS_LIMIT_PLUS SE2 IE [ fRA 100000mm
MD36935[0] $SMA_SAFE_POS_LIMIT_MINUS SE1 7 [ BRA. ~100000mm
MD36935[1] $SMA_SAFE_POS_LIMIT_MINUS SE2 f [ R A7 -100000mm
2 RS
MD36944 $MA_SAFE_REFP_POS_TOL ?ZEE e A 2 0.01 mm
PR B R 221

MD36962 5& X Y4fih &k Z A RALN, e 2 fEsh1E.
3.10.4f R FRALHR B R 71

2 Fh 7
D BUHZARIEMIA, PUKIREENER X, Hilg e s,
2) YRR E T ) SE.
3.10.55hZ 4 FHIA
AR %, WA OEM fHilis ] R fl R 2 A
201797 ER IR Z 2T R AN

a1/15/13 281797 Rxis MX SERUO_3.3:3 (3):
12:01:28.886 PM S| Motion CU: Axis not safely referenced. 1.
== 27080 |Axis MX is not safely referenced

(D)

2) ZEFRHA

User
enahle

Mg, BEAT, WS LT EIN.
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™ | a¢ fixis MX SERUO_3.33 (3): b %
81 Motion CU: A o

fixis MX SERUO_3.3:3 (3: B %
=221 |REF.POINT| s not safely referenced. Sl Motion CU: Axis not safely refer

™ |
IMI IREF.POINT] eferenced. 1.
SIEMENS | SIEMENS |

% Channel_1 Reset

7 Channel_1 Reset

User acknowledge

Position [mm] Feed/override

& MX 0.000 0.800 mm/aw
MY 0.000 0,000 mm/aw

Position Sl position  Agreement
0.000 0.000 O

M2 0.000 0,800 mm/aw
MA 0.000° 0.000 law
MB 0.000° 0.000 /aw
SP1 359.999° ﬂ.marggg

F=0.000  51=0

User
enakle

3) HAZEHJERFEES LB S A B, Mk STOP A/B .

> RGN, RGHIBUEZEFT A, RSN 22T S
> AHE GRS A T A O w aF AR, q;%éﬁi%!é%%ﬁﬁ%ﬂ\%ﬁﬂﬁﬁégﬁo

fxis MX SERUOT.3:3 (3):
é- 201711 + §1 Motion CU: Defect in a monitoring channel. 1083.

Date 4 Delete Number Text
Axis MX SERUD_3.3:3 (3):
01/15/13 s < R IR
12:15:14.948 PM 201711 sla;"liuhnn CU: Defect in a monitoring channel.
01/15/13 . .
12:15:13.479 PM m 27024 Axis MX stop A triggerad

paels v [ | 27028 s MK ston B tiggered

01/15/13 Axis MX error in a monitaring channel, code
A1 47 P 27991 1653 ualues: NCK . drive 10005
01/15/13 201797 Axis MX SERUO_3.3:3 (3):
12:14:45.876 PM "5l Mation CU: Axis not safely referenced. 1.
S 27000  Axis MX is not safely referenced
Hide
Sl alarms

Rlarm

iy Alarm
log

" [

= sages

3.11 SN (Z&EH)
3.11.1ThREMIA
SN (Safety software cams safety cam track) 4 firbl, fEANHhA] e X 4 A,
B A
> SN IffEA %% (MD36901 Bit8~15=1 )
> e AN (P8 OEM il 2 5% )
311.2SN #E#HIEOES
1 NCUEOfEYS
NC—>Drive (OUTSID) :

TV NPLY

variah.

ZH S BE

MD36988[0..3 ‘ \ .
$MA SAF[E C]AM PLUS OUTPUT | FEHRIEFIBRAL | 0401xxxx: RZNHiH £ RGALESA_INSI
MD36989[0.3]

FEHAABRAL | 0401xxxx: ARESHH E ARG ESA_INSI

$MA_SAFE_CAM_MINUS_OUTPUT

2) PLCEOES

Drive—>PLC (INSIP) :
DB 31... Signals from/to the drive

Byte Bit7 b6 |Bi5 Bit4 Bit3 Bit2 Bil 1 Bit 0
DBB 109 [SN4-  |SN&+  |SNa-  |SN8+  |SN2-  |SN2+  |SNi-  |SNi+
Cam signals of the plus and minus cams

Cam position

3.11.3TNRESHUAE
IR BHL

R L NG
MD 36936[0..3] $SMA_SAFE_CAM_POS_PLUS 71 10mm

MD 36937[0..3] $SMA_SAFE_CAM_POS_MINUS 7 1] ~10mm
MD 36940 $MA_SAFE_CAM_TOL 0.1mm
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BB
A
Cam-SGA AX1:MX DP3.SLAVE3:SERVO_3.3:3 (3)

Signal K Drive Unit
Position > Cam SN1+ Na| No| |

JOG

Position > Cam SN1- Yes Yes
Position > Cam SN2+ No No
Position > Cam SN2- Yes VYes
Position > Cam SN3+ No No
Position > Cam SN3- Yes Yes
Position > Cam SN4+ | ‘No No
Position > Cam SN4- Yes| Yes
Cam Synchronization/Hysteresis Yes Yes

|Safe actual position

01/15/13%
130 PM

Axis
selection

<«
Back

. ———
2 Bus Axis = ] — System | == Drive
EA T I o Sefe g e S

NC £ 115 S5
3.12 YwhSEs RIS 5 DUEIE Wi
3.12.1ThEE A

NC Foxzh#4] 28 (CU control unit) SZHLSwAL S84 S 1 X0 i 3.

AL .

P
| DRIVE-CLIQ
L1 cbl :
|
|
v’k o8 B B
/ Encoder Gearunit _Machine table

—H><] Back
[ Zezpezidiziziiin

¥ Pl #lash

Sensor Module cabinet mounted (not used

for encoders with DRIVE-CLIQ interface)

L
LI

INE:

Channel_1 R[S ERTETE IS

DB31.08B169 | B

840Dsl RS LM% 4= ThRE

01/15/13%
130PM

Operand
N +
Insert
variable
Display
comments

Value -
10101610

Variahle Format

S ILEILN jEgNC/PLC
V] variab.

PLC:I1{52 (DB3x.DBB109)

SRS AT SRS B0 A 4515 5 10 T B

Sensor Module cabinet mounted
(not used for encoders with
DRIVE-CLIQ interface)

BRI R R S CRIAIR RS0 NCFI CU [ 4% [F — AN widas (NGB ER) 55,
W Imiasas ARG (M) NC %5 2 it asi)fE 5, CU MBI ILEES .

3122 OMES

D fEsh

BCE NC M CU i L5 b, PRUEXCEE g S B . Ar B i — itk

(EUERZ =R

> R RG (RS, Pk feshtt.)

> MRS (RSO

2) SRS ERRTY

L4 I)RE R SCRF 1Vpp A1 EnDat 15 5 [ 4mig % .

3) NCELES

NC—>Drive (OUTSD) :

28

Y ]

MD36974[0..2] $MA_SAFE_GEAR_SELECT_INPUT

feahlbigde | Aridedr 8 4lLzhtt

4) PLCEZEDOES

PLC—>Drive (OUTSIP) :

DB 31... Signals from/to the drive

Byte Bit7 Bits Bit5 Bit 4

Bit3

Bit2 |Bit1 |Bit0

SE
Selection

DBB 23 | Teststop Close
Selection brake

3.12.3TRESHUAE
1D XS H

Gear ratio selection

Btz | Bit1 | Bito

ZH

Y NN

MD36949 $MA_SAFE_SLIP_VELO_TOL

9 19w as 55 2 Aot B 2

6 mm/min

3-15




840Dsl RS E M % 4= ThRE
2)  WE¥EIEIE NC. IXshZmidssic & S50

NC 24 ChhSEpriic B 1415 43)

W24 GRS )

MD36902 $MA_SAFE_IS_ROT_AX
Bt

1: Jigkth

0: HZHh

p9502 SI Motion axis type (CU)

MD36905 $MA_SAFE_MODULO_RANGE
Jie e AL Vs
=0 (ERMED

LAY

MD36906 $MA_SAFE_CTRLOUT_MODULE_NR

MD36912 $MA_SAFE_ENC_INPUT_NR
Al mA 2% 5
=1 (BRAME) (B —Hwmiges)

MD36914 $MA_SAFE_SINGLE_ENC
IR T E LA E SR NE S ED D)

1. 140gmfgas R

0: 2 M gwhdas (AP

p9514 SI motion absolute encoder linear measuring
steps (CU)

MD36916 $MA_SAFE_ENC_IS_LINEAR
L i)

1. HZ OO

0: Jeft C(IEDYEH

p9516 Sl motion, motor encoder configuation
Bit0: =1 Linear FL£k%h (EZrHL

=0 Rotary el (g4 i)
Bitl: =1 skfrfii &SI

=0 fR4FJE A

MD36917 $MA_SAFE_ENC_GRID_POINT_DIST

p9517 Sl Motion linear scale grid division (CU)

=2048 (ZRIMED

FLA MR =10000 CERIAMED  C(A7: nm)
MD36918 SMA SAFE_ENC_RESOL . .
e L 5840 W p9518 Sl Motion encoder pulses per revolution (CU)

=2048 (ERIMED

MD36919 $MA_SAFE_END_PULSE_SHIFT
Moy R

=11 (H#D)

p9519 Sl motion fine resolution G1_XIST1 (CU)
=11 CERIMED  CRF4505r 35 21=2048)

MD36920 $MA_SAFE_ENC_GEAR_PITCH
22 A TR R
=10 (ERINED

p9520 SI Motion spindle pitch (control unit)
=10 (BRIMED  CHERER)

{2 He 4
=1 (B

MD36921 $SMA_SAFE_ENC_GEAR_DENOM][O0..7]

p9521[0..7] SI Motion gearbox encoder/load
denominator (CU)

=1 (BRNMED

LBty
=1 CBRMED

MD36922 $SMA_SAFE_ENC_GEAR_NUMERA][0..7]

p9522[0..7] SI Motion gearbox encoder/load
numerator (CU)

=1 (BRAMED

BN K EEHER TS SIAHEPE DU, SEEREAPE DL, FZRYE SRl B iR

3.12.48
1) NC. Iz (CU) [EINf Wi —gmhd e
> MD36914 $MA_SAFE_SINGLE_ENC =1

> ORE NC ) G it 55 25 B 1 L AR L R 9K 30 0 M 4 i i 2 2 S

o
E=:

HAL L 90 i 85 3 I I [ ) 75 12 B X 3 22 4 p9516 Bit1=1.

2) NC W% 2 migss, CU M5 1 mises
> WHES 2 miggs e TR

MD36901 $MA_SAFE_FUNCTION_ENABLE Bit3=1 i 55 — & R G sehrir & 7 .

> BOE 2 iSRS B
MD36914 $MA_SAFE_SINGLE_ENC =0
> FEIBCE NC 5 14t 4 25

> T EWSMN (CU) bt iiizZH.

CU M5 1 4t R RS, DAL ERGELL
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ST R, T A SI 2225 S YA [F RS .
> WHE LmIGEE. 2 g My =
MD36949 $MA_SAFE_SLIP_VELO TOL

3.13 SBC (Z4&#k)

(D)

2)

K

4)

5

6)

SBC (Safe Brake Control) 4= fil#xil. 2R IFINEEHIKE R G H &L, 3B RS HL:
IRPESE
p9602 = 1

N -
it ‘_> ® §ﬁ|_> s
p9802 = 1

B 3H
e ¢ SR
T 2 A b ) R I X T g
MD 37000: $MA_FIXED_STOP_MODE Bit1=1

YV VVYVY

37880:5MA_FIXED_STOP_MODE = BH
CIBit 8: TiE8
CIBit1: “Z2-#Hzhalid™ e
[&] 7€ 5 T EE IR 2
MD 37030 $MA_FIXED_STOP_THRESHOLD = 2mm (ERiAfHE)
R IR 20096 H
MD 11411 ENABLE_ALARM_MASK Bit5=1
RIS 5 =0
MD 36968 $SMA SAFE_BRAKETEST CONTROL Bit0 =1
Bit0:
=1: Bz e
=0: IKZNZH p1532 WE MEHEMEE (FEH)
Bit1:
=0: ZwAEshdr, MARHLIAE S S brrEE K.
=1: H PLC WERfEldE, &7iARMEAE K,
Hill s
MD 36966 SMA SAFE_BRAKETEST _TORQUE
5
MD 36966 = (r1509/ p2003) * 100) *1.3
iR
p2003 = 2.81NM
MD36966 = ((0.25/2.81)*100)*1.3 = 23%

SEBRAMRA4E r80 = p2003*MD36966 = 0.64NM < HiHLHR [T #1546
W

p2003 2% 145 (Peference torque)

r1509 FHAE BRHI 2 BT A2 5 (Force setpoint before froce limiting) SE7 241047 B A%

IR B 0.25NM .

FEALAH I L -
Motor Type Brake Holding Torque (Nm)

1FK701_ 0.4
1FK702_ 1

1FK703_ 1.9
1FK704_ 4

1FK706_ 13
1FK708_ 22
1FK7100 23
1FK7101\FK71031\1FK7105 43

il 2 R E K o VFRS Bl B
MD 36967 $MA_SAFE_BRAKETEST_POS_TOL
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3.14

SBH/SG & R #

3.14.1ThEE M4

SBH 4 B Ia¥, SG A ss, SBH/SG Ui Ay A histhee, AR HEENRE| T
MD36933 Z:#{i% SBH/SG T 13 i R &1 Thie

3.14.23%

3.15

3.16

K L VNG
0%
MD 36933 $MA_SAFE_DES_VELO_LIMIT[0..3] SERERR M S | =0: To IR
>0: P L B ]

TR R 1A R

SBH i R il =

SG I#E Rl = SG #4473 F*MD36933
W4 155 DB3x.DBX34.0... 1 1) 43 i B i) 22 %
DBX34.1 DBX34.0 MD35933 & 5|5

0 0 0

0 1 1
1 0 2
1 1 3
SBH/SG StopA/B/C/D 15 -k} ] %

FRYESZBRAGHLAR, T+ ik SBH/SG %4} [6] F1 StopA/B/C/D f15= 1k ]

1

FITFIESL T, HREA R d BRI SG2 £ SBH L #e i 17] . IR F LA SG2 f KPR iz sl i £ 5¢ 4215
1B ZE R (]

Trace ':F'liih:EEET E’]EE% i E . SBH J%JU%LHTHTIE?

JANES e
RG] o peetg

JEIFEREREE S (NC/PLC) Session1

T8 g
1inefxis/actSpeedRel[ul, 2] Actual value of rotary speed
Axis2.E_SBH Active SBH

efixis/actSpeedRellul, 2]
peed

S

o %
ih 2%

% 1/
=i

IHEENEENNEENEREE

ET

= TCF‘/IF‘

G @J SBH 4;%&2’3 1s, iﬂaE’J%JzJJHTlEﬂé’J 0.2, Fﬁuﬁi& MD36951
$MA_SAFE_VELO_SWITCH_DELAY & EH KT 0.2s, &Nk SBH T A7 B I s
StopA/B.
AV I -

> iR K U VRIS EE A StopC/D 2| SBH B[]

> HhECOR SRV B EE A StopB | SH B[]

> SG F| SBH i 3 ]
AR

D ANURHIR LA T2 ATIRERE T, RARIENURIGZ AT SBH 5 SGR#A . BIHLIRSIG £ Ab T 07
BIRREEEE B ERE T
2) SBH &Y SG A] 5 4Mii{s STOP A/C/DIE ThREE N .
B 1: FHhFsh3k 1Y) peab
> OE RSN STOP A ThRg, 25 1E F:Hi{figE.
> WS4 SG ThAg, JashEEE MIEThRe, REI MR .. YT AP s 5,
fih &z STOP A/B, izl Btk N fhs.
1l 2: Hzh#JIny, F4hibT STOP A + SGIRE.
3) HhEE STOP A/B I, HURFIATT I, b TIE2 k4.
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4) HRAEAN NSRRI X, PURRLATET SBH B SG R

5) &=l EDRE. STOP C (GER) —> STOP A.
ZATREMA

GAREE, ZeEDREIUE AR, FiREE —F. @il
1 RGEER G 22 215 DhRe R

2) E SBT (Z4#Ishia)

3) EHIRIAMB L A AE S R

4) MR, BN 2 AR

840Dsl RS LM% 4= ThRE
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4
4.1

4.2

ZARMAR SR
ERMESHN

ZAEESS 57 e RENNES
W7 E S YWANEIEES, W45 54 NC Al PLC [FINfA14E

(ERAIEY

Rerf SE B Sl T,

g N ES

> “E” RORAMTRIEIAN . FiE S, B PLC HAFRCE AR NC SHK & .
> <1 RN Hi A, B NC S0 PLC Ymfesiil.

Switch-off
signal paths

Hic &

7E Sinumerik RGAE KT, %5 ThRE SRS Iy 2
£ Wi 10 155 %/ S5
VA S PN R Profisafe #ji N2 245
Safety-Related sensors e A 1 INSE CEfIBHRE
N e Tl =R e a e
Safety-related actuators il OUTSE me"%afeji{{ﬂﬂ‘fﬁ%éﬂ?iﬁ
LATTHL HEBAL. TIRE L., CImHZHKE
NCK control MM NC # il fh 22 A T g OUTSI WEERE
PLC (CU) control MM | PLC ¥l 4= TR OUTSIP PLC Zife
MM Status to NC 2z 2 D) HEIRE to NC INSI HEHNE
MM Status to PLC 22 A TBRIRAS to PLC INSIP PLC #if%
USRI 10—>NC NC A JLliE PLC IO S PLCSIIN pp—
P TE i\ 1I0—>PLC PLC i \ ¥Liliji& PLC 1015 5 PLCSIINP
NC—>$U; PLCHith | NC fthi #1ili& 10 {5 %5 PLCSIOUT | NC 4w fa4fith
PLC—>#ij#iH PLC fnth | PLNC i} #.EIE 10 {5 %5 PLCSIOUTP | PLC % %% PLC 10
VE:

INSE: Profisafe 2 4% AR HR B & SIS 5 (1) 008 E 1

OUTSE: Hi Profisafe 2z 4= % A EL H & SE 0UEE Hi .

OUTSI (NC ) .

INSI (NC{l> . INSIP (PLCfJ”J)

OUTSIP (PLC i)

Ll

¢ SEPLIRAN A XU TE % i o
S IR B X E A5 B R A o

PLCSIIN. PLCSIINP SZ3 i PLC {5 S8 AEI SIES (f1: MRES. M&ES..) BNC. PLC
A H A
PLCSIOUT. PLCSIOUT sZHL SI 5 =%t B HUlIE 10 55 (Wl: 245...) BINC. PLC X #%df .
REBIER AR B]
2 B BIMA
MD 10050 $MN_SYSCLOCK_TIME E \,}T:HT-’EEF 0.002 ms
AR E
MD 10090 $MN_SAFETY_SYSCLOCK_TIME_RATIO 6
SMN_SAFETY.. TIVE_ L 2GS
MD 10091 $MN_INFO_SAFETY CYCLE_TIME Sehr A R 0.012 ms
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g N E S A

R 50 f K AR A8 X ke B ) (]
MD 10092 $MN_INFO_CROSSCHECK_CYCLE_TIME | 524> Wit JE HAFN 2 4l 8 (BT s)
BHX. (R

G 520 Re e 8ds (BiEHSE. WEhddE. 22 E9....) XK E.
/NS UK BRI TE] = 2 x PLC cycle time (maximum cycle) + 1 x IPO cycle time

4.3 Profisafe &L E

4.3.1 Profisafe #4424
5342\ Profisafe 10 £74 1EC 61784 brifk, SCHUREMFA 10 B4 A 2] o

PN device ET 2005

PROFINET-10

Ethernet

PROFIBUS DP DP slave ET 2008

< Machine control panel

HMI

SINUMERIK 840D sl

S

{85} ET200S ) Profisafe SR RUBIL AN . it {55 -
3 2

THE W)

6ES7138-4CA01-0AA0 | PM-E DC 24V power module for electronic modules, with diagn.
6ES7138-4FA03-0AB0 Electronic module, 4/8F-DI, DC 24V, PROFIsafe (1 pc.)
6ES7138-4FB03-0AB0 Electronic module, 4F-DO, DC 24V/2A, PROFIsafe (1 pc.)
6ES7151-1BA01-0AB0 IM 151 high-feature for conn. of ET200S to PROFIBUS DP
6ES7193-4CD20-0AA0 | Terminal module for AUX1 supply; screw connection
6ES7193-4CF40-0AA0 | Terminal module for electron.mod.30mm; screw term.; AUX1
ET200S 20 i high-feature f42 A&,
4.3.2 NGB DE SR
LANMEZDRITA 1 103805 2+1 drifk, RUFTA RSN f S S5 L AUEXGEIER), JEHCE 5
E RIS 5 .
1) Profisafe i NRHRAN RS 5 &R

Profisafe 2 4% N4 A5, EUE R AT IThRE, BT AR 7 B A SUEIE 15 5 R AT
Profisafe I H 4477 X (FF & %2 2 hrif AK/SIL/Category 6/3/3 Z52) -

HNTFRRAY HUE
PM-E
4/8 F-DI
L+ M vl DI0 DH D2 Di3 Va2 DI4 DI5 _DI& DIT

L+ M Sensor contacts are mechanically coupled
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g AN E S A

PM-E

4/8 F-DI

L+ M Vsl Do Dn D2 D3 Ws2 Dl4 oI5 DG oir

FIEIE, RO R

50

=
ol
&
&
—t

52
83
L+ M
PM-E
4/8 F-DI
L+ M Vsl pDIo* bt DI2° DI3* Ve2 D4 DI DI§ DI7
I
vy et b N =
7
PYSEEREIIE | SV E SIS
50 I
o 5
P 8 HL YR S 1
52 AT
S;\
L+ M * The left channels on the F medule provide the useful signals.
PM-E
4/8 F-DI
L+ A Vel DiD* DI* DI2* DI3* W2 D4 D5 Dig DI7

FIEIE ., ARSERORUT R
P I FL 5 3

52
83 \

L+ M * The left channels on the F module provide the useful signals.

Profisafe fij th BRSNS 5 4%

Profisafe ¢ 4% 4 LI, BA BT 6e.

Profisafe Bz 7730 (5 &% 2 hrifE AK4/SIL2/Category3 54K -
T A i B s s =

IM1561-1 _DoO DI
High Feature B4

onoress  IblblbL Ll

PM-EF BT 200S PROFisafe

with
PROFlsafe

Pressure
sensor

When OK, only the valve is
switched. The pump remains
powered-up.

Shutdown, 24 V load
channel 1 circuit, l ‘Bdg

valve

In the case of a fault, the l I I
feedback signal from the Shutdown,: 1 400 V. load elegtet
pressure sensor is not channel 2 circuit, motor \\‘

received, the pump motor is
additionally switched.

I AL s R

Feedback signal
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IM151-1
High Feature

ET 200S PROFisafe

Electronics output - M .

PROFIBUS
with
PROFlsafe

i

2.4 V load J ' I Indirectly position
circuit, i A Y manitoring of the load
indirect using positively-driven
400 V

contacts

Feédhacksignﬂi “‘

>

Electronics output - P

4.3.3 10 i PLC BEAHAS

PLC {4 ic &
1. &E DP SRR [A)2D 1 2ms.
PSP AT L2, H G ELRITE 2 AR 2R SRR R B NS (R R

[ Hw Config - [SINUMERIK (Configuration) -- Safety_Doc]

Eﬂ] Station Edit Insert PLC Wiew Options wWindow Help

D8 § & 0w dosn [0 %2 we

PROFIBUIS[1} DP master system [1) | = =L 5|

—' | Suchen dt ﬂ‘,

2 B PLc3172DF
X196 | weor |Brofle  [Standard 7]
X126 |
# ¥ FROFIELS DP
Opt 22 PROFIBUS-P2,
Il 4 NCK 8400 of FPROFIBUS Integrated: DF master system [3] & !ﬂ'ﬁ! PROFIMET 10
W= P 2400 o i [ SIMATIC 300
e HM 8480 s G SINAMIL SIMATIC 400
£ 1: SIMATIC PC Bazed Caontre |
m || B sIMATIC PC Station
] | %
:I:I PROFIBUS[1}: DP master system (1]
PROFIBUS address ] Module | Order number ] Firm. ] D ] 6 |
SINUMERIK MCP___ [6FC5203-0Axxx-1AAx 318
e | >
PROFIBUSDP slavesfor &
SIMATIC 57, M7, and C7 =
[distributed rack)

Press F1 ko get Help,
Xy DP S 2k, 0 < Activate constant bus cycle time””
¥ & Contant DP Cycle = 2ms, 5 £%iZ%{ MD10061 $MN_POSCTRL_CYCLE_TIME —%{.

Constant Bus Cycle Time 1 Cables ]

¥ Activate constant bus cycle time

Optimize DP cycle (and Ti. Toif necessan: Recalculate

Nurber of PGs/0Ps/TDs etc. on PROFIBLS -

Configured: ]_E Tatal m

Tirne base:

Constant DP Cycle: J 2:31 s | 0,000 g Details ...

[permitted times [me]: 0193 ... 1330.000 )

— Slave Synchranization -
I~ Times Tiand To same for all slaves

[otherwize: make setting in slave properties]

Cancel Help
2. ET200S 10 fBfgiff 40 &
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4\

D=8 B 5 6@

. HW Config - [SINUMERIK [Configuration) -- Safety_Doc]
Eﬂ] Station Edit Insert PLC Wiew Options wWindow Help

T =1t

PROFIEUS[2): DP master system [2]

i

2 |

Opt PROFIEUS (1T
Il 4 NCK 8400 of FROFIBLIS Integrated: DF master system [3]
s [ - f

e HM 8480 s @ siNan] |8 B SINUME

L mMC MCF

|

£

A |-

] (E 151 HE

| Order Mumnb:

=

BES7 138-4CA01 -QAAD

| | Address _‘_Q Address

F #8FDID
|14 4FDODC24v/2A

[BEST 138-4FADG-0ABD
]

EES7 138-4FBOZ2-04R0

[[§ 4FDODC24v28

[EES7 138 4FED2.04BD

Press F1 ko get Help,

Diagiost. . 1 C_]

e

g AN E S A

e
| Suchen it g .

| Profile Standard =i
[ ¥ PROFIBUS DP [

B2 PROFIBUS PR

[+ 38 PROFINET |0

SIMATIC 300

SIMATIC 400

SIMATIC PC Bazed Caontre |
-8 SIMATIC PC Station

IES] | =

| [PROFIBUSDP slaves for £<“
SIMATIC 57, M7, and C7 2
[distributed rack)

SR 10 Hiubik DIl ZERE A 10 W bk X382 Ah.
(NCU720.2 >256kb NCU730.2>512kb NCU7x0.3<1024kb )
BEE BRI i (FERTHR B e

Properties - 4/8 F-DI DC24V - (R-152)

Gieneral | Addresses  Parameters 1

Parameter
4] Parameters
25 F-parameters
- E] F_source_address
|-[Z] F_dest_address
\~[Z] DIP switch setting (9...0)
L[Z] F monitoring time (ms)
[=H=5) Module parameter
-Z] Input delay
\~[Z] short-circuit test
|- [Z] Behavior after channel Faults

5 |

Chanrel 1, 5
(L] Channel 2, &
1 Channel 3, 7

| Malue

2002,

CPU 317F-3 PN/DP

V-

200

0011001000

150

3i{ms)

cyclic

Passivate the entire module

Cancel Help

BERAEALL I RE Ak E—

BLEAYUE SER AT

Properties - 4/8 F-DI DC24V - (R-152)

Gieneral | Addresses  Parameters 1

Parameter
|-[Z] F_dest_address
\~[Z] DIP switch setting (9...0)
L[Z] F monitoring time (ms)
[=H=5) Module parameter
-Z] Input delay
\~[Z] short-circuit test
~[£] Behavior after channel Faults
124 Channel 0, 4
& activated
|-[Z] Sensor supply
|~[Z] Evaluation of the sensors
\~[Z] Type of sensor interconn, .
\-[Z] Behavior at discrepancy
|- [Z] Discrepancy time (ms)
L[#] Reintegration after discre...
+H{Z] Channel 1, 5
(L] Channel 2, &
1 Channel 3, 7

| Malue B

200

0011001000

150

3i{ms)

cyclic

Passivate the entire module

1002

evaluation

2 channel equivalent

Supply last valid value

10

Test 0-Signal not necessary

v

Cancel Help

BB

Activated




4.4

g N E S A

Sensor supply

Internal o= s Fhv Y LR
External T IR Hevg IS L YR

Evaluation of the sensor

1loo2 evaluation

2-channel (5

lool evaluation

1- channel {5

) ] 2 channel equivalent B T B A
Type of sensor interconnertion - - —
w 2 channel non-equivalent I+
. . Supply last valid value
Behavior at discrepanc -

Vi Iscrepancy 0-Supply value S =0
Discrepancy time (ms) 10 e A7 1]
Reintegration after discrepanc Test 0-Signal not necessary

9 pancy Test 0-Signal necessary iR BT 2

Behavior at discrepancy (0-Supply value) : XUGHIE {55 4 ISR 18], H ShiE 4k 0 fiN .
Reintegration after discrepancy (Test 0-Signal necessary) : XUHIE(E 5 A4 0 & M5k,

5. WEAIMB RIS

Properties - 4 F-D0 DE24VIZA - (R-154)

Gieneral | Addresses  Parameters }

Pararneter
- 3 Parameters
—H=3 F-parameters
[£] F_source_address
[£] F_dest_address
[Z] DIP switch setting (9...0)
[£] F manitaring time {ms)
=23 Module parameter

-3 DO channel 0
[£] Activated
[£] Read-back time
[£] Diagnostics: wire break
B
+_ 7 DO channel 2
+_ 7 DO channel 3

Walug

2002; PLCS17-2DP

195

oo11000110

150

[£] Behavior after channel Faults

[ o< ] _Canoel | Hep |
ZH WHEE B
Activated W
Read-back time 1ms o I JiE e
Diagnostics: wire break Yes W 2 A
RARRET B R A
AR e E # - (Profisafe clock cycle) #7x NC 5 PLC Profisafe £4f 58T J& 1, @it PLC (1)
OB40 H W ST
4 JFK, 3SR 12ms<Profisafe clock time<25ms. W40k T DP Sk (&5 i[85 15 1] .
SH B BIMA
MD 10070 $MN_IPO_SYSCLOCK_TIME_RATIO A A E 1
MD 10071 $MN_IPO_CYCLE_TIME SERRAEANE B (R0 BApr (s)
MD 10098 $MN_PROFISAFE_IPO_TIME_RATIO | Profisafe /& 1 1
MD 10099 $MN_INFO_PROFISAFE_CYCLE_TIME | 5:f% Profisafe il (Hi®) BAL (s)

24 MD10071 7R SE B+, H25%0 MD10070 % & .
2% MD10098 Profisafe #5i6k i # & 41 5 3 #h A AR LU . BRIAESA 1, B Profisafe J& -5 4«1 & 1 1

o T TAER OB40 HIHPK 4 in PLC CPU fidH, 140 PLC F45 R JIR 18], BT DA TS B AR 48 2 b i 14
fic® . PLC 27 %R % Profisafe J& 1.
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0| Module Tnformation - PLC317-2DP

Fath:  [NewMagPLCVOIDBASINUMERIKAPLEI172  Operating mode of the CPU: < AUN
Status: OK Mot a force job
Time System | Pefomance Data | Communication | Stacks |
General | Diagnostic Buffer | Hemary Sean Cycle Time
- I £ » inms
o & 13 150
14
Scan Cycle Time Assigned ag Parameter Scan Cycle Times Measured
Mirirmum 5can Cycle Time: 0 ms Shortest: 5 ms
Scan Cycle Manitoring Time 150 ms Current/Last 13 ms
Longest 14 ms
Cloze ‘ (" lipdate ™ Print. ‘ Help

g AN E S A

PLC {4 & &), STEP7 fE4L, XU fifi{c & i) PLC317., fE Scan Cycle Time H' /< %4 PLC 43

I
45

Profisafe Z&MERSH K E

¥ B S E0G 2 S EEE 1155 5 NC 48 & INSE. OUTSE F1 PLC #1455 INSEP. OUTSEP i%#%.

4.5.1 FE34 Profisafe Fukihk
HHRBH:

ZH

Y

NN

MD10385 $MN_PROFISAFE_MASTER_ADDRESS

Profisafe Z= bk

OH

FEuiibbi A M : a00bbbb
a: =5PLC Il 10
bbbb: Porfisafe F=ubtihl, /i,

Properties - 4/8 F-DI DC24V - (R-152)

Gieneral | Addresses  Parameters 1

Parameter
1=l £ Parameters
[=H=A] F-parameters
- E] F_source_address
|-[Z] F_dest_address
\~[Z] DIP switch setting (9...0)
{£] F monitaring time {ms)
== Madule parameter
-Z] Input delay
\~[Z] short-circuit test
|- [Z] Behavior after channel Faults
EHE
FHZ3 Channel 1, 5
FHZ3 Channel 2, &
[#H Channel 3, 7

| Walue

2002: LPU 317F-3 PH/DP

200

0011001000

150

\

3i{ms)

cyclic

Passivate the entire module

//

Cancel Help

45.2 ¥HE Profisafe #t NC &%

Profisafe [t 10 BR8240 Bl 45 NC 2435 E:$A_INSE/$A_OUTSE Al PLC #1115 5 INSEP/OUTSEP
MR SC R (2v2 A 1vD)

SINUMERIK 840D sl

ET 2008 F-DI module

AN

[ |Channel

=54 _INSE/INSEP[n]

B Channel 1

¥

$A_INSE/INSER[n+1]

Channel 3

¥
4
1

$A_INSE/INSEP[N+2]

5A_INSE/INSEP[n+3]

Channel 3
| Channel 4~
—|Channel 5—

Channel §

Channel 7]

i L L IR AR G AR

— Configuration: Channal x,y = 2v2

Profisafe = k. 2002
MD10385=50007D2H

ET 2005 F-DI module SINUMERIK 840D sl
[~ — ~[Channel A _INSE/INSEP[n]
= IL — —Ghannel 1 $A_INSE/INSEP[n+1]
: f Channel 2 AND $A_INSE/INSEP[n+2]
| -
] Channel 3 AND $A_INSE/INSEP[n+3]
: B Channel 4 SA_INSE/INSEP[n+4]
L ~— — —|Channel 5 $A_INSE/INSEP[n+5]
Channel 6
Ghannel 71— Configuration, channel x,y = 2v2
— — — — Configuration, channel x,y = 1v1




g N E S A

45.3

ET 2005 F-DO module| SINUMERIK 8400 sl
Channel 0 [ {34_OUTSE[n] AND OUTSEP[n])
Channal 1 [ (34 OUTSE[ne1] AND OUTSER[n+1])
Channel 2 [# (8A_OUTSE[n+2]  AND OUTSEP|n2])
Channel 3 [ (SA_OUTSE[n+3]  AND OUTSER[n+3])

Profisafe i A\ /% AR 2 50015 B -

SH X BIMA
MD10386[0...15] $MN_PROFISAFE_IN_ADDRESS Profisafe 10 fii AU il | OH
MD13300[0...15] SMN_PROFISAFE_IN_FILTER FFFFFFFFH
LRSI E (SA_INSD
MD10388[0...15] $MN_PROFISAFE_IN_ASSIGN ML X B, 0
MD13308[0...15] $MN_PROFISAFE_IN_NAME i N 42 R
MD10387[0...15] $MN_PROFISAFE_OUT_ADDRESS | Profisafe 10 % H #i Hebdif: Hiik | OH
MD13301[0...15] SMN_PROFISAFE_OUT FILTER FFFFFFFFH
ARG ($A_OUTSD
MD10389][0...15] $MN_PROFISAFE_OUT_ASSIGN A X B 0
MD13309][0...15] $MN_PROFISAFE_OUT_NAME fi R 42 R
1
Profisafe % N AR Bt -«
- FEHfRHbE: 200 = C8H  (FEAREHRITH)
NC 74 & X 4k :
$A_INSE[1]...$A_INSE[4]
MRS HRE
-- MD10386 $MN_PROFISAFE_IN_ADDRESS [0] =05 00 00C8
-- MD13300 $MN_PROFISAFE_IN_FILTER [0] = FFFF FFFF
-- MD10388 $MN_PROFISAFE_IN_ASSIGN [0] =004 001
-- MD 13308 $MN_PROFISAFE_IN_NAME [0] =PS_IN_5

AL 10 17 4 AN SO R NC 25 $A_INSE[L]...$A_INSE[4]4 M N AR & .
INSE/OUTSE 4% Sk
H A5 SPLINAE (S0 4.65 %) .

A L
124 S|

@ &2 L> SPL

HEF.?U_INT 27095 4 I RSt kst i
RAEERRY SPL
=
NCK: 6006 1118
$ANSER)  [¥] es01 Y[ B [Y o et
ST N A B A I T A R 9900 ug9
. [_eo. | pLe: 2000 0000
NCK: 6006 0006
SANCIE) M ec.ot Il B M) pp 8000 0060
s e T " 2900 0000
| SAOUTSIE) (SIS 8 M o 0000 0060
&8
ERHRRIAITE _ 0
X LS AR UIMEIPE =
GRS ERREAEE 15
SPLE| S 7110 0110 0000 1111
SPLEgEl =
SPLIEMEZSEE =
SPLERFE L {4 SAFE SPFE SR ) =
NCKIKZSFIPLCARES NCK #0 PLC Eﬁ%ﬁiﬁr

REER

F-DIfDO

NCK s & AR5 55 INSE AR5 Mo

NS T AP H L 27254 #%,  profisafe BLHAT IS 10 @l Rl AEE X NS 52000 5%
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3000 4 Emergency stop

Date 4 Delete Number Text
81/10/13

s ‘ 3000 ‘Emergency stop

1_23,13/91 glsqum m 008 PLC sign-of-life monitoring
081/18/13 PROFIsafe: communication fault F master
1:29:39.657 PM m 271253 component PLC, error 2
081/10/13 Stop/cancel event, error analysis via STEP?
12030613pM | | 810008 Lo ey

B1/18/13 )
1:29:39.689 PM 428221 D

1:23:13/91_%193‘,[,1 21254 PROFisafe:F module 208, error n ohannel N ;|

ic alarm from di

ics address 300 =

] Mes- = Rlarm |[5;NC/PLC
I sages | '= log uariab.

4.6 HEIUEERLES (NSI/OUTSIINSIP/OUTSIP)

WEBH 224215520 N NC Il ( RGAZES$A_INSI[N)/$A_OUTSI[n]) INSI/OUTSI fil PLC (DB18 ) i

g AN E S A

INSIP/OUTSIP. NC )% 415 5l il i S50 B SL P, PLC MK %415 5l PLC 4afeseil,

4.6.1 OUTSI/OUTSIPEZE

RGCFF ) OUTSI % 5 filfE 55K (SHA 55 35 (840Dsl R ML EIHEBR M) D -

ZH aX WHEE
MD36970 $MA SAFE_SVSS DISABLE_INPUT SBH/SG OH
MD36971 $MA SAFE_SS DISABLE_INPUT SBH OH
MD36972[0] $MA_SAFE_VELO SELECT_INPUT SG Bit0 OH
MD36972[1] $MA_SAFE_VELO SELECT_INPUT SG Bitl OH
MD36973 $MA SAFE_POS SELECT_INPUT SE OH
MD36974[0] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36974[1] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36974[2] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36974[3] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36977[0] $MA_SAFE_EXT_STOP_INPUT STOP A/B OH
MD36977[1] $MA_SAFE_EXT_STOP_INPUT STOPC OH
MD36977[2] $MA_SAFE_EXT_STOP_INPUT STOPD OH
MD36977[3] $MA_SAFE_EXT_STOP_INPUT STOPE OH
MD36978[0] $MA_SAFE_OVR_INPUT SG Ovr Bit0 OH
MD36978[1] $MA_SAFE_OVR_INPUT SG Ovr Bitl OH
MD36978[2] $MA_SAFE_OVR_INPUT SG Ovr Bit2 OH
MD36978[3] $MA_SAFE_OVR_INPUT SG Ovr Bit3 OH
¥ BRI abbcecddee (87 16 )
a 0: 1IE%
8: (G 5iUx, WEN1
bb 04: FHARGEE
o 01: XtRINHESA_OUTSI AR & [X 15
02: XfMAMFSA INSE 45 5 [X 15,
dd 01: 1l 32 A&
02: o 32 A&
ee A (7Nt

OUTSI %y v LA [RI B #2481 22 A 22 4
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. NCK-SGE/
NCK-SPL Multiple SGA e Monitoring
ouTsI distribution Pt comparators
Output 1
Output 2 SGE ... Yes/no —> for axis 1
Output x |
SGE ... Yes/no —_ for axis 2

SGE ... Yes/no —> for axis 3

Qutput n

NC (OUTSI) 5 PLC (OUTSIP) 45 52, FrbA NC Z2 55k E 5w EE, WA/t PLC
# OUTSIP (5 55 AN RH {55, {£iF NC. PLC 5.
B 1: #h 4hE{E STOPE % 1 (AN#H STOP E TRE
NC 24
MD36977[3] = 800000000H
PLC Jmft:
SET
= DB3x.DBX32.5
] 2. A4 FI$A_OUTSI[1]4z il il 4B %= STOP A
NC &%
MD36977[0] = 04010101H
PLC Jmfi:
A DB18.DBX62.0
= DB3x.DBX32.5

/I3 11 STOP E

/IPLC OUTSIP[1]

4.6.2 INSI/INSIP BCE
T S EC B INSI. PLC ZmFEsEH INSIP 5 INSI [F)25 .

ZH S B
MD36980 $MA_SAFE_SVSS_STATUS_OUTPUT SBH/SG OH
MD36981 $MA_SAFE_SS_STATUS_OUTPUT SBH OH
MD36982[0] $MA_SAFE_VELO_STATUS_OUTPUT | SG Bit0 OH
MD36982[1] $MA_SAFE_VELO_STATUS_OUTPUT | SG Bitl OH
MD36985 $MA_SAFE_VELO_X_STATUS_OUTPUT n<nx OH
MD36987 $MA_SAFE_REFP_STATUS_OUTPUT Safely Ref OH
MD36988[0] $MA_SAFE_CAM_PLUS_OUTPUT SN1+ OH
MD36988[1] $MA_SAFE_CAM_PLUS_ OUTPUT SN2+ OH
MD36988[2] $MA_SAFE_CAM_PLUS_OUTPUT SN3+ OH
MD36988[3] $MA_SAFE_CAM_PLUS_OUTPUT SN4+ OH
MD36989[0] $MA_SAFE_CAM_MINUS_OUTPUT SN1- OH
MD36989[1] $MA_SAFE_CAM_MINUS_OUTPUT SN2- OH
MD36989[2] $MA_SAFE_CAM_MINUS_OUTPUT SN3- OH
MD36989[3] $MA_SAFE_CAM_MINUS_OUTPUT SN4- OH
MD36990[0] $MA_SAFE_ACT_STOP_OUTPUT STOP A/B OH
MD36990[1] $MA_SAFE_ACT_STOP_OUTPUT STOPC OH
MD36990[2] $MA_SAFE_ACT_STOP_OUTPUT STOP D OH
MD36990[3] $MA_SAFE_ACT_STOP_OUTPUT STOP E OH
Y BT 451

INSI AJ BAFI N 32 2 AN ) S 55 5, IRBHE 5 21l “ 57 KR
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4.7

4.7.1

4.7.2

4.8

4.9

49.1

4.9.2

g AN E S A

NCK-SPL Multiple fataing gg:' S Monitoring

INSI assignment ; comparators
interface

Input 1 4 ﬁ
Input 2 Yes/no SGA.. for axis 1

Input x

& +——/ Yes/no SGA.. ﬁ for axis 2
M Yes/no SGA.. 4‘2-[ for axis 3

Input n | ”

B 1. @A ESA INSI[AEE NG EHIRE

NC 244
MD36985 = 04010101H

PLC Jmf&:
A DB3x.DBX110.5 1T N<n 55
= DB18.DBX54.0 /IINSIP[1]

BB 22455 (PLCSIIN/PLCSIINP/PLCSIOUT/PLCSIOUTP)
fEZeEHEHET, HFE-LREERN PLCE S, W SUFREES. IMBEMINAE 5%
PLCSIIN/PLCINSIP 55
¥ PLC W15 58I NB %2 485 . 7E NC [F2B i HI$A_PLCSIIN 5 %5
fil: ¥ 13.7 15 55 ANF SHE 5 XK
PLC f&:
Al3.7
= DB18.DBX132.0 /IPLCSHN[1] bz 1
NC ] B #2f# FH$SA_PLCSHIN[]{5 5. 24 13.7=11f, NCZAF&ES$A_PLCSIIN[1]=1.
PLCSIOUT/PLCSIOUTP 55
Ha NC R A 4534 21 Bl 1Y) PLC B2 X3k, ] A4 NC {5 5 IR& L 1% % PLC SI X k.
fil: % MARKERSI[1]15 5% Hi 3] PLC Q5.5
NC 4if%:
IDS=10 DO PLCSIOUT[1] = MARKERSI[1]
PLC #f&:
A DB18.DBX128.0 /IPLCSIOUT [1]3th k42 10
= Q5.5
L FEZE (MARKERSI/MAKERSIP)
BT Rz E, REEM 64 M E.
NC {li$A_MARKERSI[1...64] , PLC Il DB18.DBX110.0...DBX114.7, 3t 64/,
AR E4KHEEE (TIMERSI/TXX)
NC LAt 16 AN AT 22 AR 1) 22 A B ) 4k H 35
WiZtE S
$A_TIMERSI[n]=0 &/iliEE I E 5.
$A_TIMERSI[n]=-1 i+ 2%/ 1k
NC EALAGEIB BRI 25 (118
ey e
2s HAE I i A G A2

NC ] 2 :
DEFINE SI_Timerl AS $A_TIMERSI[1]

IDS=10 WHENEVER MI_Door_Open_Req == 0DO SI_Timerl =-1 MI_STOPD_Sp_OpenDoorReq = 0

IDS=20 EVERY MI_Door_Open_Req==1 DO SI_Timerl =0

IDS=30 EVERY (SI_Timerl >=2) DO SI_Timer1 =0 SI_Timerl = -1 MI_STOPD_Sp_OpenDoorReq = 1

LR

{5 MI_Door_Open_Req 7% Ja2h SI_Timerl 11025, MI_STOPD_Sp_OpenDoorReq ZEH 2s %

.



g N E S A

PLC fllgifs (ELHAERI R4k as) -
A MI_Door_Open_Req

L S5T#2S
SO T 20
A T 20

= #MI_STOPD_Sp_OpenDoorReq
410 LR HEE (SIRELAY/FB10)
ARG 16 N2 A ThRERI AR 22 4= JERF 4k e 3% . NC Ul i} SIRELAY $54-, PLC fll{# /] FB10 J#¢
B WEMERE, SR ayshl, FEHT s F el
4.10.1INC ZAJERT 4828 (SIRELAY)
1) ARERT 2k e B4 AR

AND e
™1 AND =
cmp
>=

Time measurement -

13 rising to falling edge
AND a

B2 o i *— Timer2 A2

= E_AND —I_’—

Y
=
A
=
M

Ql: MW, ALYk s
Q2: Pk N ity

TML: T ]

El: 245 1 URHEFERD
E2: 245 2 (RHEFAZD
E3: 25 3 (RHEFAZD

VVVVYVY

=
=

(2)
AO: SFH S, ZRIA0
Al: ZER T1HAE]JS A 0
A2: ZER T2 WA J5 4 0
A3: ZER T3 A]J5 4 0
(3)  WaE
> T1..T3: JEWFMF(a], HALF (s)
2)  LAEwF
HIRIEIT, B EI-E3 & N1, AO~A3HIH N0, HZE QL btk (RE) Hidi ol 1.
E1~-E3MERME5 N 0N, AO0SLEIFH 0, A1~A3 $2 15 e i [A] ZE i 4y H 0.
3)  NC ZER 4k H 28 gm 2
4 FJHE A TN 4K H A G
(1) CHERF K FE 884 A i SIRELIN
SIRELIN (No., tmpint, <<Q1” , “<Q2” , ““E1” , ““E2” )
> No: JERf4kH 28T 5
> tmplint: BECRE, BWEASREUE, AR SRS EHIUT
> QL..E2: XS ERT 2k H #5340
(2) 7 SCHER 4k F 284 H siw SIRELOUT
SIRELOUT (No., tmplnt, <<A0” , ““Al” , “<A2”, ““A3” )
> No: JERf4kH 285
> tmplint: BECRE, BWEEAREVE, AR SRS EHPUT
> QL..E2: XS SERT 2k o #5340 HH ity o

YV V VY
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(3)  WHEER 4K g [A] SIRELTIME
SIRELTIME (No., tmpint, TM1, timel, time2, time3)
> No: ZENf4kHLE TS
> tmpint: BEHCRE, BSUESIREE, FIWTE 4L &S BT
> TML: WA 2 [a]
> timel...time3: XS4y HY ZE B W s (]
(4)  IEBT 4% 2RI AT
tmpSi = SIRELAY (No)
> No: fENf4kHLE 75
> tmpSi: GEN 4k HLBHISATIR BPIRAS, KA IR [RE R W gk ri A8 2 18T
[A# H DO 541217 SIRELAY, FTLA tmpSi & MARKER 4% &

I
RIS
Return value Meaning
status

1 The input guantity of the safety relay is either not parameterized or
not correctly parameterized.
Remedy: Call SIRELIN with the comrect parameterization

2 The output quantities of the safety relay are either not parameterized
or not correctly parameterzed.
Remedy: Call SIRELOUT with the correct parameterization

3 The input and output quantities of the safety relay are either not para-
meterized or not correctly parameterized.
Remedy: Call SIRELIN and SIRELOUT with the correct parameteri-
zation

4 The timers of the safety relay are either not parameterized or not cor-
rectly parameterized.
Remedy: Call SIRELTIME with the correct parameterization

5 The input quantities and timers of the safety relay are either not para-
meterized or not correctly parameterized.
Remedy: Call SIRELIN and SIRELTIME with the correct parameteri-
zation

Return value Meaning
status

6 The output quantities of the safety relay are either not parameterized
or not comectly parameterized.
Remedy: Call SIRELOUT and SIRELTIME with the correct paramete-
rization

7 The initialization of the safety relay was either not carried out or not
correctly carried out.
Remedy: Call SIRELIN, SIRELOUT and SIRELTIME with the correct
parameterization

(5) SIRELAY Az
Frf SIRELAY { F 1250740 B A 2@ SUMTE 1) 22 270 5 . B UEH MARKERSI A2 &,
4)  JER 4k AR SR AR HS 1
; ==========g§| Re|ay
; Define Sl relay variable
DEF INT R_IN, R_OUT, R_TIMER
DEFINE R_ST AS $AC_MARKER[1]
; SPL: EMG and EMG_ACK
IDS=80 DO M_E1=IE_POWERON AND IE_EMG1
IDS=81 DO M_E2=IE_POWERON AND IE_EMG2
IDS=82 DO M_Q1=IE_POWERON AND IE_EMG_ACK
;Setting SIRelay
SIRELIN(L,R_IN,"M_Q1","M_Q2""M_E1","M_E2")
SIRELOUT(1,R_OUT,"M_AQ0","M_A1""M_A2","M_A3")
SIRELTIME(1,R_TIMER,0.3,3,5,8)

;Run SIRelay

IDS=83 DO R_ST=SIRELAY (1)

R1=R_ST I F R4k 282 T I8 AT
4.10.2PLC ZAJERT 4k 3% (FB10)

FB10 3
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Formal parameters of Sl relay function

Signal Type Type Remark

In1 | BOOL Input 1

In2 I BOOL Input 2

In3 1 BOOL Input 3

Ackn1 | BOOL Acknowledge input 1

Ackn2 1 BOOL Acknowledge input 2
TimeValuel |1 TIME Time value 1 for OFF delay
TimeValue2 |1 TIME Time value 2 for OFF delay
TimeValued |1 TIME Time value 3 for OFF delay
OutD (0] BOOL Output, instantaneous (no delay)
Out1 (0] BOOL Output, delayed by TimeValue1
Out2 (0] BOOL Output, delayed by TimeValue2
Out3 (0] BOOL Output, delayed by TimeValue3
FirstRun l{e] BOOL Activation of basic setting

ZH UL S WL SIRELAY Ui, %45 5 IhRE—— X,
FirstRun: b FE#TEEALIKI o

il

CALL "SI_Relais", DB300
Inl :="SPL".SPL_DATA.M_E1
In2 :="SPL".SPL_DATA.M_E2
In3 =
Quitl :="SPL".SPL_DATA.M_Q1
Quit2 :="SPL".SPL_DATA.M_Q?2
TimeValuel  :=T#3S
TimeValue2  :=T#5S
TimeValue3  :=T#8S
Out0 :="SPL".SPL_DATA.M_A0
Outl :="SPL".SPL_DATA.M_A1l
Out2 :="SPL".SPL_DATA.M_A2
Out3 :="SPL".SPL_DATA.M_A3
FirstRun :="NC".E_FirstOB1 //IDB10.DBX104.6

T

MR FB10 B G AT, FirstRun ETHERIMG1.

4.10.3 Z L FERT 4 AR MAEER
NC f¥] SIRELAY #1 PLC ] FB10 i% & S5 5 52 4 —5 .
4.11 NC. PLC Z&fzSHhhtxflBK

NCK % 4=7% &

PLC Z#4& {55 PLC {5 DB18 HHiyHuht  iHH

DBX38.0...DBX45.7
DBX46.0...DBX53.7

$A_INSE[L...64]
$A_OUTSE[L...64]

INSEP[1...64]
OUTSEP[1...64]

AN N ERE)
A B A5 5

$A_INSI[L...64]
$A_OUTSI[L...64]

INSIP[1...64]
OUTSIP[1...64]

DBX54.0...DBX61.7
DBX62.0...DBX69.7

Drive {5 5->NC
NC->Drive {5

DBX110.0...DBX114.7
FB10

$A_MARKERSI[1...64]
$A_TIMERSI[L...16]

MARKERSIP[1...64] r R 4k FLER

I [71 4k FL 2
$A_PLCSIOUT[L...32] | PLCSIOUTPI1...32] DBX128.0..DBX13L.7 | |

$A_PLCSIIN[L...32]

PLCSIINP[L...32]

DBX132.0...DBX135.7
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51

5.2

SPL w2

SPL % f&

SPL (Safety Programming Logic) %4xi@#4mfs. La4EHl—itsr, NC. PLC A[FI CPU 78 AR Ff

IR, A 2 bR e R

SPL NC-PLC & X% (SPL CDC)
A TREE SR A TR IE s B e . SEN A XA 2 B R ia H 45 5

I F Tours T
| > =TI
NC SPL
< =<t
Profisafe OUTSE | INSI IDr|ve
BEOR | . o Control
INSEP I OUTSIP I
| = || ——>
I PLC SPL I
| —— <d——
| ouTsep | | INSIP | ]
| | | |
I MARKERSI l
|
N I PLCSIIN I I PLASIINP I
NC 5% | > | — PLC IO
| | =————— | | = |
I PLCSIOUT I I PLQSIOUTP I
| | | |
| |
!_ NC & & 1 !_ DB18 #: 1 1
27090 Error in Data Crosscheck NCK-PLC $A ...
DB18 “SPL” NCK
A_INSEP[x] $A_INSE[x]
A_OUTSEP[x] Sl System $A_OUTSE(x]
— | A MARKERSIPL ) o [ 5A MARKERSI [« ——
FC91 A_INSIP[x] i $A_INSI[x] SAFE.SPF
A_OUTSIP[x] I $A_OUTSI[x]
| <
A_PLCSIIN[4] »| $A_PLCSIIN[x]
H A_PLCSIOUT(] ¢ : $A_PLCSIOUT] H
|
PLC ! NCK
|

NC-SPL i it [F] 25 45 4 52 o
PLC-SPL it PLC Zmf2scHl .

NC-SPL

NC SPL ff FHE &SRB A 9FE. R4 EHE BT,
5.2.1 NC-SPL g%

>
>

€ X INSE/OUTSE/INSI/OUTSI 25242 455,
VB R R IDS (T = .

2% MD 28251 $MC_MM_NUM_SAFE_SYNC_ELEMENTS.
FAFEDRLEDET 440K, Wit R ESAC_SAFE_SYNA_MEM #if) R4 L H 17T

=

Sl-Basic 1 1l iz K2 FF 500 N0 EK o
SI-Comfort i% T iz K 52 #F 5000 T .
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SPL % &

> FRAETEPR H 3% T @5 SAFE.SPF FHET .
> W HEZ¥ MD20108 $MC_PROG_EVENT_MASK, Bit5=1, %% [ Hi [ 3hi#HH SAFE.SPF.

20188:3MC_PROG_EUENT_MASK = BH

[IBit @: Start of part program
[IBit 1: End of part program
[]Bit 2: OP RESET

[IBit 3: Booting

[IBit 4: reserved

[IBit 5: Safety PowerOn

> WHEZH MD11602 $SMN_ASUP_START_MASK Bit1=1

11682:5MN_ASUP_START_MASK = BH

(1Bt B: ASUB self-starting

[IBit 1: Start permissible with non-referenced axes
[IBit 2: Start also permissible with read-in disabled
[ IBit 3: JOG in ASUB possible

5.2.2 NC-SPL %if&
B F AR L gt .
ik

; ==========SP|__ SBH/SG
|DS 60 DO Ol_SBH_SG=0

; ==========SPL_Door closed_SG1
IDS=61 WHENEVER IE_DOOR_CLOSE==1 DO Ol_SG=1 Ol_SG_Bit0=0 Ol_SG_Bit1=0
YT Ty
> EMHAT, HEEH DO 4, w4 1DS=60.
> H%MEHAT, I WHENEVER. WHEN. FROM. EVERY 2:4/:454-, 1 F-44] IDS=61.
5.2.3 FEZRASPITRM

[f5 5 4 % ¥ WHENEVER, FROM, WHEN, EVERY Z:4/, BFEWT:

WHENEVER 5%

FROM

WHEN

evere [ [ ] [ ] [ ]

5.2.4 SAFE.SPF iE¥EMNR
1 BHEE.
MD10095 $MN_SFAE_MODE_MASK Bit2=1

16895:5MN_SAFE_MODE_MASK = 4H

C1Bit 0: TS ERLGIE=$A_INSIHT ({Rpl)
[1Bit 1: ¥&tR{¥ PROFIsafeMERE ({%sI)
[IBit 2: HAANME =3 HYSAFE.SPFAAIETT
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2)
K
4)
5.3

53.1

5.3.2 PLC-SPL fRFfEFH~E

54

SPL % f&

MD20108 $MC_PROG_EVENT_MASK Bit5=0 H{J¥ SAFE.SPF f&/7 b oL 3hiz 1T .
7F MDA 7728 T AT SAFE.SPF FHE5, NS 71822 1a) i .
FEYEMRR A 98, MD10095 Bit2=0, MD20108 Bit5=1.

PLC-SPL

PLC SPL ¥ FHil FH #Y PLC Zsf£484, {H PLC SPL 4wf2iZ% 042015 NC SPL M 4mfE @ 54—, &N

ARG XTI IR o

PLC-SPL &3l

Z % b PLC H W NC-SPL /3547 1k 4 DB18.DBX137.5, 4 NC-SPL iZ1T % K &I 5 5 PLC-SPL

PLC F2 7 HIIB1T »

DB18 1 5 ¥ SPL ARZS

PLC Hili:

RE5R

]

DB18.DBX136.0

SPL_STATUS[1]

NCK--SPL interfaces parameterized

DB18.DBX136.1

SPL_STATUS[2]

NCK--SPL program file exists

DB18.DBX136.2

SPL_STATUS[3]

NCK waits for the PLC to boot

DB18.DBX136.3

SPL_STATUS[4]

NCK and PLC in cyclic operation

DB18.DBX136.4

SPL_STATUSI[5]

Call FB4 processing for SPL

DB18.DBX136.5

SPL_STATUSI[6]

Exit FB4 processing for SPL

DB18.DBX136.6

SPL_STATUS[7]

Call FC9 processing for SPL

DB18.DBX136.7

SPL_STATUSI[8]

Exit FC9 processing for SPL

DB18.DBX137.0

SPL_STATUS[9]

SPL start implemented using PROG_EVENT mechanism

DB18.DBX137.1

SPL_STATUS[10]

Crosswise data comparison started, NCK

DB18.DBX137.2

SPL_STATUS[11]

Crosswise data comparison started, PLC

DB18.DBX137.3

SPL_STATUS[12]

NCK--SPL checksum checking active

DB18.DBX137.4

SPL_STATUS[13]

All SPL protective mechanisms active

DB18.DBX137.5

SPL_STATUS[14]

End of SPL program reached

DB18.DBX137.6

SPL_STATUS[15]

SPL start via Safety--PowerOn

DB18.DBX137.7

SPL_STATUS[16]

Not connected

PLC-SPL $h47 %1
DB18.DBX137.5

>

PLCSIINP (PLC I/O—>DB18)
INSIP (3#—>DB18)

|PLC-SPL #ifi8 4 (R SIfES) |

PLCSIOUTP (DB18—>PLC I/O)
OUTSIP (DB18—>#l)

i«
1/ 1DS=60_SPL: OUTSIP_SBH/SG process

SET

R "SPL".SPL_DATA.Ol SBH_SG DB18.DBX62.7 OUTSIP_08
// 1DS=61_SPL: OUTSIP_Door closed_SG1

A "SPL".SPL_DATA.IE_DOOR_CLOSE DB18.DBX38.0 INSEP_01

S "SPL".SPL_DATA.OIl_SG DB18.DBX63.0 OUTSIP_09

R "SPL".SPL_DATA.OI SG_Bit0 DB18.DBX63.1 OUTSIP_10

R "SPL".SPL_DATA.OI_SG_Bit01 DB18.DBX63.2 OUTSIP_11
NC-SPL. PLC-SPL Rf&iZB#BiES IR

PLC LAD Zif% PLC STL NC 5 & 4 fE
YiE
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5.5

SPL % &

“EIN1"  TRINZ” “200T4” Al1.0
#IN1 #INZ #0OTT4
All.1 IDS=10 DO OUT4 = IN1 AND IN2
| | | | —{ — - 04.0
“2TRL” “HOUT4”
#IN1 #OUTH O ”. 0
| | T | b
o o 011.1 IDS=20 DO OUT4 = IN1 OR IN2
2#TR2
#INZ = Q4.0
[ ]
“2INH1T i
#IN1 #01T4 ON 11.0
| A Y | -
d L 0 11.1 |1IDS=30 DO OUT4 = NOT IN1 OR IN2
e = 4.0
#INZ
| |
& A 11.0
S—
S All.1
L — st} NOT IDS=40 DO OUT4 = NOT CIN1 AND IN2)
“RIR2” = = Q4.0
#INZ — A
HOR
“2IN1” ; ; X 11.0
#INL — ’ggur;‘q X 11.1 IDS=50 DO OUT4 = IN1 XOR IN2
“2TNZ” - =04.0
#INZ —
#0TT4
#O;;‘i A #IN1 | 1DS=80 EVERY (IN1==1 AND IN2==0) DO OUT4=1
2TR1 S #0UT4 | IDS=81 WHENEVEY IN2 == 1 DO OUT4 = 0
#IN1 —f= A #IN2 %,
p— R #0UT4 | 1DS=82 DO OUT4 = CIN1 OR OUT4) AND NOT IN2
H#INZ =i \
200T4
#OUTH
= A #IN1 IDS=80 EVERY (IN2==1 AND IN1==0) DO OUT4=1
2THL R #0UT4 | 1DS=81 WHENEVEY IN1==1 DO OUT4=1
#IN1 —R A #IN2 114
P— S #0UT4 | 1DS=82 DO OUT4 = IN1 OR (OUT4 AND NOT IN2)
H#INZ =5 Q-
SPL R

5.5.1 NC-SPL &G4

B 1k 2 42 A B4R 4 (1) 1DS 54 3L R D4 4 S

HRZHL
ZH 7 X NN
MD11500[0] $MN_PREVENT_SYNACT_LOCK PR3 1D G5 0
MD11500[1] $MN_PREVENT_SYNACT_LOCK {47 ID 455 0

# SPL C RS E Ry, WS R 27095 <“NCK-SPL Ry 3% s ”
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PRLLLR A 2| ek spuiieisiE

B 4 MR RES XA
07181 ;nl ‘m&a }Ncmmﬁ@m~
sy SESSETONE, SESARN LS

=id g T E = 73

SR E G, SAFE.spf T RE/FAEREFF T 46 H 30 AR5 .

File Edit Wiew Insert Format Help

bl S A % B

sDefine =
DEFINE IE DOOR_CLOSE AS §4 INSE[1]
DEFINE IE MODE A% $4 INSE[Z]
DEFINE IE ENABLE KEY A5 §4 INSE[3]
DEFINE IE _EMG1 A% §4 TINSE[4]
DEFINE IE EMGZ A% §L INSE[S]
DEFINE IE POWERON A5 $A INSE[6]
DEFINE IE ENG ACK A% $4 INSE[7]
;Define CE

DEFINE QE Low Speed A% $4 OUTZE[1]

5.5.2 PLC-SPL &3

PLC ' & DB18.DBX36.0 =1, #/r ARG w4 ThaeiAkcE.
FCEO0 @ Title:

Comment:

: zetup finished

Comment:
L “SPL”. COMM_TO DE18. DEX119. 5 - Communication Timeout
BEC
SET
3 “SFL”. SPL_READT DE1S. DEXS6. 0 —— gzetup finished

SPL % f&

PWIRTEHE G, AR SAFE.Spf 2 17 (14T A7 52 cSefsk fuk % U e I 41 % 27093 Checksum error NCK--

SPL, %1, %2, %3” .
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6 ZEIREIR

LA RN

ARMEE R KRG X LR EESE b 8 /N AN 22 4 T e Y T FEE

WA 3 35Br, MIKIR :
> A
> ks R
> AT

6.1 ‘ZA&RMEMRE SBT (Safe Brake Test)
B H T 22 3R R4 2 B LAEIE R, WAesIshER,
18 [ 5 A5 Sh REIIRAR 9] 2R S B Ag

6.1.1 MR%MF

> ARk, Al R R

> HETE . A SRR IR

> A5 100%
6.1.2 WA

SR W 2 FE ML SE PR r80 42 751k F1| MD36966 1% & 1H -

FB11 ZhRgH 1 A :
1) FB1ll &%

CALL # FB11
Start
Quit
Bclosed
AXis
TimerNo
TV_BTactiv
TV_Bclose
TV_FeedCommand
TV_FXSreached
TV_FXShold
CloseBrake
MoveAxis
Done
Error
State

:=#FB11_Start
:=#ack
:=#BrakeState
:=#AxisNo
=#TimerNo
:=S5T#200MS
:=S5T#1S
:=S5T#1S
:=S5T#1S
:=S5T#2S
:=#CloseBrake
:=#MoveAxis
:=#FB11 Done
:=#FB11 Error
:=#FB11_State

//Brake test module

//Start brake test

/IAcknowledge error with reset key
//Feedback signal brake not open DBX92.5
/IAXis number of axis to be tested, Z axis
/ITimer number

//Monitoring time value: Brake test active DBX71.0
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LA T REM
2) FB11 &4 7

Start (1) —
ClosedBrake (O) ;"I TV_BTactiv CGHEA= (], 2547 SBT Jy L) [
BClosed (1) | TV_Bclose CHfiffal, SERpHRE) DL
MoveAxis (O) === =-==-- »| TV_FeedCommand (F5#li3 jv?\aﬂa
Done (0) TV_Bclose (HSFEITIA], SR IAMGT)
: !
r80 i TV_FXshold CH IR 5
CHMLSEBRAAE) TTTTTTTTTTT T g
MD36966 e > TV_FXSreached CHititial, o4l Mt Hie )

(i) pP—tf-mmm e m e - -

3) PLC %f%

Clm D [T '

p1532

<

v

1§ FH FB8O MR ThRE B .

CALL "BreakTest", DB80
SBT_Start:=17.7
quit :=I13.7
condition:=TRUE
AxisNo =3
TimerNo :=T22
4)  FB11 45105
State Significance
0 No error
1 Start conditions not fulfilled, e.g. the axis is not in closed-loop control / brake closed / axis
inhibited
2 No NC checkback in "Brake test active" signal on selection of brake test
3 No "Brake applied" checkback by input signal Bclosed
4 No travel command output (e.g., axis motion has not been started)
5 Fixed end stop will not be reached — axis RESET was initiated.
6 Traversing inhibit/Approach too slow — fixed stop cannot be reached. TV FXSreached
monitoring timeout
7 Brake is not holding at all (the end position is reached)/approach speed is too high
8 Brake opens during the holding time
9 Error when deselecting the brake test
10 Internal error
11 "PLC-controlled axis" signal not enabled in the user program

6.1.3 JiRER

el ) SR 15 22 N S B AL R KA o
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bo 1172613 %
A\\ saae

Undo Scroll Down X - time
axis

¥ - value
axis

) Svstem |y Drive
iz, | system

62  HRMPAEALIINA
6.2.1 MRES

LA RN

WA E S
DB 31... | Signals from/to the drive
[Byte Bit7 Bit6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
DBE 22 SG selection Acknow- SBH SBH/SG
ledgem., Deselec- | Deselec-
Bit 1 Bit0 communic. tion tion
failure
DBB 23 Test stop Close SE Gear ratio selection
Selection brake Selection Bit 2 Bit 1 ‘ Bit 0
MR BHE 5 -
DB 31... | Signals from/to the drive
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DBE 108 Axis Commu- | Fault "Fulses | Commu- SBH/SG
safaly raf- nication |data can- nication active
aranced failure not | transfar celled" | failura
acknowl. status
DU ] -
2 B BIMAE
MD36957 $MA_SAFE_PULSE_DIS CHECK_TIME | ik el it i [a] 0.2s
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Z ARG
6.2.2 MR E

< _WkEEz >

y

b Pk A5 e 2
DB3x.DBX93.7=1

Y

| DB3x.DBX23.7 = 1

Hl s 15 52

DB3x.DBX108.2=1

Y
| DB3x.DBX23.7=0 |

C_ g )
Vs

A AR KR
6.3  AMEREIINA
6.3.1 MRAES

M NS5
DB 31... | Signals from/to the drive
[Byte Bit7 Bit6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
DBB 32 Deselect | Deselect | Deselect | Deselect
ext. ext. ext. ext.
STOP_E | STOP_D | STOP_C | STOP_A
Ml s 5
DB 31... | Signals from/to the drive
Byte Bit 3 Bit 2 Bit 1 Bit0
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6.3.2 MHAHE

< SHEERED >

LA RN

b ok e 1 e 2

'

DB3x.DBX93.7=1

Y

it PLCSHN 115 A\ PLC #5415
5, AUl NC il #2 1 STOP DIC/IA
$A_OUTSI[x] =0 ; STOPD
$A_OUTSI[x] =0 ; STOPC
$A_OUTSI[x] =0 ; STOP A

\
MR PLC #2111 STOP D/C/IA
DB3x.DBX32.4=0
DB3x.DBX32.3=0
DB3x.DBX32.2 =0

R S B 52

DB3x.DBX111.6=1
DB3x.DBX111.5=1
DB3x.DBX111.4=1

DB3x.DBX32.4 =1
DB3x.DBX32.3=1
DB3X.DB)?32.2 =1

VF:
FEAS 2 A HAR VIR o
6.3.3 Wik PLC 2/

L S 55 52
DB3x.DBX111.6=1
DB3x.DBX111.5=1
DB3x.DBX111.4=1

$A OUTSI[x]=1 ;: STOPD
$A OUTSI[x]=1 ;: STOPC
$A OUTSI[x]=1 ;: STOPA

C mgdE )

PLC Zhfiesk FC79 HI MM % A e e i) S5 ThRE Mk

1) STOP E Bhfigil)iak
1B 3 AN 2% 8 ) PLC F2 %o
> Btk STOP E iljis
/IStopE Wl S
1 S #Test_StopE

11721 StopE iR S
S #NC_TST_StopD
> H8)n STOP E Wik
/IStopE Wl S
S #Test_StopE

11720 StopE IR S
/IS #NC_TST StopD

2) FC79 %wfs

[AR2,P#1.2]

[AR2,P#0.2]

[AR2,P#1.2]

[AR2,P#0.2]

¥ FC79 % IR E S\ B PLC %48 e s F (FC510) .

CALL FC 79
start =174
reset =137
num_axis =1
test axis 1 :=
test_axis 2 :=
test_axis 3 :=
test_axis 4 =
test_axis 5 :=
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A RN

test axis 6 :=0
test_axis 7 :=0
test_axis 8 :=0
NC_TST_StopE :=M500.0
NC_TST_StopD :=M400.2
NC_TST_StopC :=M400.1
NC_TST_StopA :=M400.0
PLC_TST_StopE:=M500.1
PLC_TST_StopD:=M400.5
PLC_TST_StopC:=M400.4
PLC_TST_StopA:=M400.3
Done =Q7.7
AxisInStops :=Q7.6
AXNumError :=Q7.5
aux_dword :=MD410

CALL FC 510
NC_TST_STOPA :=M400.0
NC_TST_STOPC :=M400.1
NC_TST_STOPD :=M400.2
PLC_TST_STOPA:=M400.3
PLC_TST_STOPC:=M400.4
PLC_TST_STOPD:=M400.5
EMG_Ack =137

ref :=MW600
NS S
SinuCom NC it 3 Ml iR 45 2 «
Test Name X1-Axis test of external stops | Success \ Yes
Axis / Spindle | AX1:X1
Test Initiated By | Activate the teststop
Results

SGE Drive Stop E
SGA Drive Stop E

SGE NCK Stop E

SGA NCK Stop E
SGEDriveStopD ~— | ||
SGADrveStopD [ | 11

SGE NCK Stop D

SGANCKStopD [ | T 11
SGE Drive StopC ™| L T
SGA Drive Stop C T T 1 T 1

SGE NCK Stop C

SGANCK Stop C T 1 1 1
SGE Drive Stop A
SGA Drive Stop A 1 [ | 1
SGE NCK Stop A

SGA NCK Stop A 1 1

! | ) I 1 | k | ! I 1 | ' ]
73 74 75 76 77 78 78
(seconds)

SGE: &N ET
SGA: Fiktfs s
MBI RR 55, ot PLC. NC, HEF—Jfilk, 5 RIKshIMHIEsfE. &N IRRTE 2 B4
NXKH A BA N FERR, WA S il B A ORI
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Z AR
7 ZEDIERER
7.1 ARKE

W R ST
I

Profisafe 10 FEL-AC &
|
EN ESHAR
|
Wz 2 ThEe R, SPL R  lE&—
|
LA T REM
\
T 2
7.2 ZEINEEIHER
FR A BETHER B UK Z A R X3, S REILRLE M R R L EThRE .

1
T " TR TR
X e s ST

e XIYIZ STOP D (JEH} 2s) —>STOP A

EMG Il SP EI} 2s—>STOP C (JEH} 25) —>STOP A
1 FT A il STOP C (ZEH} 2s) —>STOP A

NN - XIY/Z |SG1 (10m/min)

RES LE# LA SP SGL (3000rpm)

FEITER | — — STOP D (X/Y/Z) (4ER}f 2s) —>STOP D (SP)
— SP SG3 (2rpm) STOP A

17 Enable Key = off | X/Y/Z |SBH
Enable Key=on | X/Y/Z |SG3 (2m/min)

IR

D 2fF

> [k, 3E4A%Hh STOP D, #ERf 2s, 4l STOP D, ZERF 2s, i %h STOP A,
> [1FFEF, B STOPC, IERT 2s, P& #H STOP A,

2) 11k
> IEHE TAER, Fraihih T SGLIRE (Al ElERE) .
3) FITEk

> BT, BB NERREN.
> P dtdh i STOP D (I E#MSEHIZh) , ZER 3s Z5 &l zh ek, £ STOPD.
> EHETAE#WERRE, WEIrE Y.
4) |1FF
> 1HF, BRI IESRIRSAL, EALTF1E RIS 8] ZE ) 4k 2%
> [P, T4 STOP A/SG3, At H it 4 M EIRAS .
> TffiRE, FrE A H SBH, AT 4 BBPERA.
> flife, Pra ik hh SG3, Ab T A IR A .

7.3 RGIEBE

Sl axis/spindle, add. 1 axis/spindle 5 8
BFCH800-BACTO-0YBO



2RI

7.4
7.4.1

(D)

'SI-Basic' included 1 axis and 4 SPL [0 0 0
6FC5860-6AME3-0YB0
'SI-Comfort' including 1 axis and 64 SPL I/0 0

BFC5860-BAMG4-0YBO
M63 IETAL 2 4 SPL 1/O SN 1 AN 24 ThEen .
M64 JEIF A2 64 4~ SPL 1/O fSF1 1 AN 224 TR .
C70 kT 5E X RGN % 45 I B U
MRNEHIZ LT R E
HFESRRFE
HRGSmE, RSk, FTHH NCH PLCZHERE .
NJ51E NC. PLC (%4 5 4mfE, @i i N e g XE 555,

SE SCFF SR :

> INSE: IE_JF3k7FFF i

» OUTSE: OE_JF k7 FF i

> INSI: HN_JFSk 5 8

» OUTSI: Ol_JF3k e

» PLCSIIN: IP_JF 3k

> PLCSIOUT: OP_JF3k ¥ FFH

> MARKERSI: M_F 3k 75 5
1E PLC A2 A1 NC SAFE.SPF 1 I AH R 455 4w F o
PLC AR ELAF 558 X

i Toolbox 4t ) UDT18 £ #5357 % & PLC B EITF S .
(5 Toolhox 840D <|_400i sl W04 _05_16_00 :' db1z0. anl

2 &) saod =] db1 21 awl
= () 040513 [ Fcas.
= 3 B3P _PROG [ Fae.
\j H ob&40d, awl
:g maching.zip test_stnpjarall.awl

E2] :;Q meplinit.zip udtlS.awI
® ) MEAS_HH_v1_0.2ip
5] Q MEAS_M&H_MIK1.ZIP
=] @ minibhg. zip
&3] —;_Q safety.zip
[+ :3 tm_examples.zip
:ﬂ Toolbax_Sinamics_¥21.zip
£ PLCINF

& I3 PLC_BP
[ PLCALARM v

BT 52 DB18 FI%E 24 UDT18, PLC i H UDT18 3 i U5 s o

&% Symbol Editor - [S7 Program(3) (Symbole) -- 1B_Safety_Class\SINUMERIK\CPU ... [ |[E]X]
x

Symbol Table Edit  Insert  Wiew Options ‘Window  Help e
ZL & R [ Symbols =% | 2
atatul Symbal Addres ‘| Data typ | Comment ]

5 PI DE 16 |DE 16 [Datainterface PI-Serwvices
I 5 SPL dataarea
Interface MIC-5ignals

8 Chanl DE 21 |UDT 21 |Interface for Channel 1
] X DE 31|UDT 31 |Interface axis 1 3
Press F1 ko get Help, | A
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DEsH & sBE

E LAD/STLIFBD - [UDT18 -- 1B_Safety_Class\SINLUMERIKACPL 317F-3 PN/DP]
{3 File Edit Insert PLC Debug Yiew Options MWindow Help

IE=] TE |

-8 x

Hame Type

Imitial

Comment

0.0 STRUCT

+0.0| |Parameterization_pa ARRAY [1. . 18]

*2.0 INT

+iF. 0| |SPL_READY FOOL

FALSE

setup finished

+36. 1| |STOP_MODE EOOL

FALSE

0= Stop D, 1=Stop E

L#16#0

[FaLse |1

|FaLsE

| wszp_os v

<
Press F1 to get Help,

D offline

>
Abs <5.2  Insert

2) NCAEERTEN

N10 PROC SAFE ;SBLOF DISPLOF

:Automatic creat IDS Number
N20 DEF INT IDSNR =20
N30 DEFINE

; ========== Define INSE as |IE

i\l40 DEFINE IE_EMG
N50 DEFINE IE_Door
N60 DEFINE IE_Enable_Key

NEXT_IDS AS IDSNR = IDSNR+1

AS
AS
AS

N70 DEFINE IE_DoorOpenReq AS

3) NC. PLC %4 @Exf

$A_INSE[1]
$A_INSE[2]
$A_INSE[3]
$A_INSE[4]

2RI

NC %% (SAFE.SPF)

PLC 4w s

;=== Group 1 SBH/SG===

// Group 1 SBH/SG

N1180 IDS=IDSNR DO OI_SG_1 = IE_Door OR ( NOT IE_Door AND

A "SPL".IE_Door

IE_Enable_Key) ; FeedAxis @]
N1190 NEXT_IDS AN "SPL".IE_Door
A "SPL".IE_Enable_Key
= "SPL".OIl SG 1
; === Group 2 SBH/SG=== /I Group 2 SBH/SG
N1200 IDS=IDSNRDO OI_SG 2=1 ;SP SET
N1210 NEXT IDS = "SPL".OIl SG 2
; ===SG1..SG4=== // SG1..SG4
N1220 IDS=IDSNR DO Ol_SG_Bit0_1 = IE_Door Ol_SG_Bit0_2 = A "SPL".IE_Door
IE_Door = "SPL".OI_SG_Bit0_1
NEXT _IDS = "SPL".Ol _SG Bit0 2

LU NC. PLC 22 435 2 5 5 52 4 [F] .
7.4.2 BMRUZENEFEMANRGETE
Wit 2 e M R G &

INSE\OUTSE

PLC NC
IE_ EMG INSEP_01 $A_INSE[1]
IE_Door INSEP_02 $A_INSE[2]
IE_Enable_Key INSEP_03 $A_INSE[3]
IE_DoorOpenReq INSEP_04 $A_INSE[4]
INSI\OUTSI

PLC NC
Ol_StopA 1 OUTSIP 01 $A OUTSI[1]
Ol_StopC 1 OUTSIP 02 $A _OUTSI[2]
Ol_StopD 1 OUTSIP 03 $A_OUTSI[3]
Ol_StopE_1 OUTSIP 04 $A_OUTSI[4]
Ol SBH SG 1 OUTSIP 05 $A_OUTSI[5]
Ol SG 1 OUTSIP 06 $A_OUTSI[6]
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2RI

7.5

7.5.1

7.5.2
iy
2)
3

7.5.3

7.5.4

7.5.5

7.6

Ol_SG_Bit0_1 OUTSIP_07 $A_OUTSI[7]
0l_SG_Bitl 1 OUTSIP_08 $A_OUTSI[8]
Ol SE 1 OUTSIP_09 $A_OUTSI[9]
MARKERS

BRI AR B S ASBIFF TR .
ZEBSSYIRE
WG 22 v R B A2 2 Thee (S 3 B LR IRe ) -
JA3h SPL
RGENEGE, SPLAKZ). M SPLESHIKE, fH3) SPL.
Profisafe & BHREE
PLC T# {4 Hc & Profisafe 2 4=tk
Profisafe f5k NC %k &
KA 255 TAERT IR
BoEwZ 2T (SBH/SGHIMERE.....)
N36901 $MA_SAFE_FUNCTION_ENABLE[x]=f43
Bl ZEIRNEZEES
IR BRFS, WEMSE.
1| .
1Nﬂf.’>.697l $MA_SAFE_SS_DISABLE_INPUT[X]=4010106
N36972 $MA_SAFE_VELO_SELECT_INPUTJ0,X]=4010107
N36973 $MA_SAFE_POS_SELECT_INPUT[X]=4010109
N36977 $MA_SAFE_EXT_STOP_INPUT[0,X]=4010101
N36977 $MA_SAFE_EXT_STOP_INPUT[1,X]=4010102

N36977 SMA_SAFE_EXT_STOP_INPUT[2,X]=4010103
N36977 SMA_SAFE_EXT_STOP_INPUT[3,X]=80000000

REZLUEHEXSH

TADNRER M R EE. TR

1

N36930 $SMA_SAFE_STANDSTILL_TOL[AX1]=4
N36931 $MA_SAFE_VELO_LIMIT[0,AX1]=500
N36931 $MA_SAFE_VELO_LIMIT[1,AX1]=1000
N36931 $MA_SAFE_VELO_LIMIT[3,AX1]=4000
N36933 $MA_SAFE_DES_VELO_LIMIT[0,AX1]=90
N36933 $MA_SAFE_DES_VELO_LIMIT[L,AX1]=90
N36933 $MA_SAFE_DES_VELO_LIMIT[2,AX1]=90
N36933 $MA_SAFE_DES_VELO_LIMIT[3,AX1]=90
N36934 $MA_SAFE_POS_LIMIT_PLUS[0,AX1]=400
N36934 $MA_SAFE_POS_LIMIT_PLUS[1,AX1]=410
N36935 $MA_SAFE_POS_LIMIT_MINUS[0,AX1]=-400
N36935 $MA_SAFE_POS_LIMIT_MINUS[1,AX1]=-410
N36936 $SMA_SAFE_CAM_POS_PLUS[0,AX1]=100
N36936 SMA_SAFE_CAM_POS_PLUS[1,AX1]=200
N36937 $MA_SAFE_CAM_POS_MINUS[0,AX1]=-100
N36937 $MA_SAFE_CAM_POS_MINUS[1,AX1]=-200
N36953 $MA_SAFE_STOP_SWITCH_TIME_D[AX1]=0.4

SPL Z4& B HEmE
Rk NC. PLC 4@ 380, W H R B XA IR,
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7.6.1 PLC 4B EHmE
TR

&5 4% NC SAFE.SPF $4T 52 ik
DB18.DBX137.5 = 1? N

2RI

PLCSIIN {5 (Hj@iE PLC #4155

A #NC_TST_STOPA

= "SPL".IP_TST_STOPA

A H#EMG_Ack

= "SPL".IP_EMG_Ack

|
INSIP (#h:1—>INSIP)

(FHHBH P E TSA_INSIES, M) PLC FR AN AR,

1. N36985 $MA_SAFE_VELO_X_STATUS_OUTPUT[x]=H4010101, : )
A "X"E_n_nx
A "Y"E_n_nx
A "Z"E_n_nx
= "SPL".Il_Low Speed //INSIP_01, C.fF5&HE X
|
AR 22 A VPl R 2R

G il 5 1] 2 4 04, ﬁﬁﬁ’%‘ﬁﬁé CHAE S LA SIHES .

INSIP (OUTSIP—>§EET§E1)
(FHHSH P E 7T$SA OUTSIES, NI PLC A Al R AL FE
1. N36985 $MA_SAFE_VELO_X_STATUS_OUTPUT[AX1]=H4010101, M.

A "SPL".OI_StopA_1
"X".A_extStopA
"Y".A_extStopA
"Z".A_extStopA
"B".A_extStopA

/IOUTSIP_01, CfF5&HE X

)

k

@

D

7.6.2 NC Z4&ZHEmE

7.6.3

7.7

7E SAFE.SPF 1 #2 /7 H g il NC ] 1) 2 4= 112 % .
M NC. PLC Z&#HZHE 8
ffi 245528 Thas, il 4iBiE— 8k

$A_INSEP)  [v[ 6881 [v[ B |V

Evd

| $A_OUTSER) || 0801 [v[ B |V

= . |
~saNe®) v met V[ B |v
NCK:

| SA_ouTsIP) [V es.e1  v| B I pLC:

&=
LR ERIETRT
LERIRRE

LR REREHE

SPLE | SIS

SPL 27

SPL 1212225 ¥E
SPLYEFEST{4SAFE SPF E4%;
INCKRZSFIPLCARZES

a
NCK:
PLC:
NCK:
PLC:

0000 1110
0080 1110
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000

RHIATPE
LSRG AZME 1s | neer_ng
0110 0110 0000 1111 —

NC ZEHIERLK

HERBIS 22K NC Hdls, 75 B g A a5 . AP 3R T

7.7.1 BEEEIXBIH SI ThRE
IR OB W E 2 JE, T B B SN S TR,



2RI

N .
wﬁm_> SPNE
EX 3
SRR R
7.7.2 8] S| e
REEM e SRR EETE, wsE b ERE.

\
sl wx |y (@], | S8 |

FEE"]T%H!Z&&%IJ | SR

S HdE 5 NCK 247,

.y
7.7.3 WA SI $IE. SR
REUE e AR B HUE, B2 IPAE.
[ “ &SI Eds” LIR—F, ZJ5 NCEfi.
7.8 REThREMEE. LW

ety s oot i, Lo | [

RotE
7.8.1 B REIRS

SBH: Z4f & N1

AX1:Mx DP3.5LAVE3:5ERU0_3.3:3 (3)

\Different NCK/drive positions
\Monitoring "Safe operational sto

Signal _ Nk R
i et e \ 207744 297.744/mm |
=/mm

‘ SG: AT Iz .
SV level: 247 SG

|Active SU override factor

Naone

E_’ N | Safe actual velocity limit 2000.000 = mm/min
\Current velocity difference 0.008 - mm/min
Lﬁfg’ﬁéﬁig [ﬁﬁﬁi‘lj |Maximum velocity difference 0000 = mm/min
Hctive safe software limit switch not assignahle| not assignable |
|Active gear ration (stage) 1 1
ey 2N |nl::tiUE stuE None None
SE: ﬁéﬁﬁ{i urrently requested external stop one| Nrng
|Stop F code value - B
\Pulses enabled N Yes Yes
Eé] RS R 1R Trlock through STOP in other axis Nao -

(shts kiR

@ Safety Trace

7.8.2 ®iEO nggé%%’m‘
BRI IR 22

System
utiliz.

B1/14/13%
5:93 P

5GE / 5GR

5l

s Drive
system




2RI

12.82.99%

ﬁq NCK {315.0

NG -

DB3x.DBW32 iﬁ)ﬂnqﬂﬂzs}]{im 16
ZRHHES
ZREHIES NCK {i115.0 0690 6906 6000 0101

E R S SIREA1515.0
ERHHIES NCKLLa,1 16
25 S SIEE
2=

0000 6000 0A6H BRO1

ORI EE.
DB3x.DBW108
DB3x.DBW110

7.8.3 wAafE2nm

= NC: Bﬂﬁﬁﬂﬂ
INSE/OUTSE..... sANSER) V] oot ] B |vl|py SR

N ﬁ NCK: 0000 0000
SA_OUTSE(F) _ [v] Botr=T PLC: 0060 0006
NCK: 2000 0000

INSIP) [~ es.e1 [¥[ B

A5 TE NC A0 i - £ i :ti gggg gggg
PLC ks | sAousIF)  [MENGEMINNS] B M| oo 0000 6000

==l

1|=|"5
SR REIIKT
RS HE .30
y.yl;tﬁxﬁ?*]%
SPL3 | SRS

SPL ?&DE. 2EHL
SPLARFE SL{ASAFE SPFE ek
NCKCHRZSRIPLCIKSS

F-DI/DO

fh4$F-00

o TCPP[re 3 P

7.8.4 ?édﬁﬁeﬁ%
TR E Ui A E SRS



2RI

SN: 4 B4Rk

=5

AX1:MX DP3.5LAVE3:SERU0_3.3:3 (3)

81/15/13%
1:38 P

Axis +

PARY 2

Position > Cam 5N1-
Position > Cam SN2+
Position > Cam SN2- Yes Yes Axis
Position > Cam SN3+ No No
Position > Cam SN3- Yes Yes

M B AA ks Position > Cam SN4+ No No

2 A AL bR e o o /7

Cam Sunchronization/Hysteresis Yes Yes
afe actual position -3.360 :

brikE e i

-  System | == Drive
54 Trace utiliz. systam

Safety




g7 ol Rl ki et
8 ZEIRBARE
f# 1 SiniCom NC # A 2E ks 4 7%

Company name

SINUMERIK
Safety Integrated ®

Acceptance Certificate, S| Functions
[Modification Certificate]

Machine 2013 0121

Type mill
Serial No. |123

SINUMERIK

Safety Integrated ®

Safe to say,
more than just a control

Acceptance Cerificate, 21 functions Fage 10732 130121_Cenfcate rit
140013







9
9.1

9.2

9.3

i

Sinumerik Z&IREL TR 5B ZEREZ RN RE

i

Sinumerik 45 I HE A4 FR EN 61800-5-2 #rifET) e 44k
2K 45 Gk ]
Safe standstill (STOP A) SH Safe Torque Off STO
STOP B - Safe Stop 1 SS1
STOP C - Safe Stop 2 SS2
STOP D - Safe Stop 2 SS2
STOP E - Safe Stop 2 SS2
Safe acceleration monitoring SBR - -
Safe Operating Stop SBH Safe Operating Stop SOS
Safely reduced speed SG Safely-limited speed SLS
Safety reduce speed —specific - - -
setpoint limiting
Safe software limit switch SE Safely-limited position SLS
Safe Brake Management SBM - -
Safe Brake Control SBC Safe Brake Control SBC
Safe Brake Test SBT - -
Safe software cam, safe cam track SN Safe cams SCA
n<n, - Safe Speed Monitor SSM
Safety-related 1/0 SEG/SGA | - -
F-DI/F-DO
Safe Porgrammable Logic SPL - -
Safe software relay - - -
W SIBMAEORGES
DB 31... | Signals from/to the drive
Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
DBB 22 SG selection Acknow- SBH | SBHSG |
ledgem., [ Deselec- | Deselec-
Bit 1 Bit 0 communic. tion tion
failure
DBB 23 Test stop Close SE Gear ratio selection
Selection brake Selection Bit 2 Bit 1 Bit 0
SGE (signals to the drive)
DBB 32 Deselect | Deselect | Deselect | Deselect
ext. ext. ext. ext.
STOP_E | STOP D | STOP_C | STOP_A
DBB 33 SG correction select/override
Bit3 | Bit2 | Bit1 | Bito | | ]
B SIHHEOES
DB 31... | Signals from/to the drive
Byte Bit7 | Bit6 | Bit 5 | Bit 4 Bit 3 | Bit2 | Bit 1 | Bit0

9-1



i

DEB 108 Axis Commu- | Fault "Pulses | Commu- SBH/SG
safely ref- nication data can- nication active
arenced failure not | transfer celled" | failure
acknowl. status
DBEE 109 | SN4- Shd+ SMN3- SMN3+ | SN2~ SN2+ ShN1- SN+
Cam signals of the plus and minus cams
Cam position
DEE 110 n<ng 56 active SBH ac-
tive
Bit 1 Bit 0
IDEB 111 | STOF_E | STOFP_D |STOP_C | STOFP_A/
active active Active B
Active
DEE 112 Cam range for cam track 1
DBE 113 Cam range for cam track 2
DBB 114 Cam range for cam track 3
IFEEREE Cam range for cam track 4
DBE 116
DBE 117 Cam Cam Cam Cam
track 4 frack 3 track 2 track 1
Cam frack 1
DBE118 [CamB [Cam7y [Cam& [Cam5 [Cam4 [Cam3 [Cam2 [Cam1
Cam frack 1
DBEB 118 |[Cam15 |Cam14 [Cam13 |Cam12 |Cam11 |Cam10 |Cam$§
Cam track 2
DBE120 [CamB [Cam? [Cam& [Camb5 [Camd4 [Cam3 [Cam2 [Cam1
Cam track 2
DBB 121 |Cam 15 [Cami14 [Cami13 |Cami12 |[Cam11 |Cami10 |Cam$®
Cam track 3
DBB122 [Cam8 |Cam7 [Cam6 [Cam5 |[Cam4 [Cam3 [Cam2 |Cam|
Cam track 3
DEB 123 [cam15 |cam14 |::am13 [Garmz [Eamﬂ Icamm |cam9
Cam track 4
DBB124 |[Cam8 [Cam7 [Cam6 [Cam5 |[Cam4 [Cam3 |[Cam2 |Cam1
Cam track 4
DBB 125 FCamTS ICamM |Cam13 |Cam12 |Cam11 |Cam1D |Cam9
Mote:
DB 31 /32 /33 ... contains the interface signals for axis/spindle 1/2/3 ..
9.4 DBI18EOfES
DB 18 Signals for safety SPL
DBB36 STOP_M |[SPL_REA
ODE DY
DBB37
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DB 18 Signals for safety SPL
Data block Interface PLC ---> NCK
Byte Bit 7 Bit 6 |Bit4 |Bi13 |Bit2 |Bit1 |B'rt0
Data area of SPL inputs/outputs
SPL_DATA.INSEP[1 ...32]
DBD 38 | ‘ | | ‘
SPL_DATA.INSEP[33 ...64]
DBD 42 | ] | | [
SPL_DATA.OUTSEP[1 ...32]
DBD 46 | ] | | ‘
SPL_DATA.OUTSEP[33 ...64]
DBD 50 | | | | |
SPL_DATA.INSIP[1 ...32]
DB 18 Signals for safety SPL
DBD 54 | | | | ‘
SPL_DATA.INSIP[33 ...64]
DBD 58 | | | | ‘
SPL_DATA.OUTSIP[1 ...32]
DBD 62 | | | | |
SPL_DATA.OUTSIP[33 ...64]
DBD 66 | | | | ‘
SPL_DATA.MARKERSIP[1 ...32]
DBD 70 | | | | ‘
SPL_DATA.MARKERSIP[33 ...64]
DBD 74 | ] | | |
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DB 18 Signals for safety SPL
Data block Interface PLC ---> NCK
Byte Bit 7 Bit 6 | Bit5 |Bit 4 | Bit3 |Bit 2 |Bit 1 |ito
Data area of single -channel inputs/outputs
PLCSIOUT[1 ...8]
DBB128 | | | | |
PLCSIOUT(S ...16]
DBB129 | | | | ‘
PLCSIOUT[17 ..24]
DBB130 | | | | ‘
PLCSIOUT(25 ...32)
DBB131 | | | I ‘
PLCSIIN[ ...8]
DBB132 | | | | |
PLCSIINS ...16]
DBB133 | | | I ‘
PLCSIIN[17 ...24]
DBB134 1 l l [ {
PLCSIIN[25 ...32]
DBB135 | | | | |
SPL status[1 ...16]
DBW136 | | | | |

SPL status signals for DB18.DBW136

DE18.DBX136.0 SPL_STATUS[1] MCK-SPL interfaces parameterized
DE18.DBEX136.1 SPL_STATUS[2] MNCK-SPL program file exists
DE18.DBX136.2 SPL_STATUS[3] NCK waits for the PLG to boot
DE18.DBX136.3 SPL_STATUS[4] MCK and PLC in cyclic operation
DE18.DBX136.4 SPL_STATUSIS] Call FB4 processing for SPL
DBE18.DBX136.5 SPL_STATUS[E] Exit FB4 processing for SPL
DBE18.DBX136.6 SPL_STATUS[T] Call FC% processing for SPL
DB18.DBX136.7 |SPL_STATUS(8] |Exit FCS processing for SPL
DE18.DBX137.0 |SPL_STATUS[S] |SPL startimplemented using PROG_EVENT

mechanism

DE18.0BX137.1

SPL_STATUS[10]

Crosswise data comparison started, NCK

DB18.0BX137.2 SPL_STATUS[11] | Crosswise data comparison started, PLC
DB18.0BX137.3 SPL_STATUS[12] | NCK-SPL checksum checking active
DB18.DBX137.4 SPL_STATUS[13] | All SPL protective mechanisms active
DB18.0BX137.5 SPL_STATUS[14] | End of SPL program reached
DE18.DBX137.6 SPL_STATUS[15] | SPL start via Safety-PowerOn
DBE18.DBX137.7 SPL_STATUS[16] | Mot assigned

9.5 BIRATNEE INSI/OUTSI Sk B

ZH GBS $A_OUTSI WEE
MD36970 $MA_SAFE_SVSS_DISABLE_INPUT SBH/SG
MD36971 $MA_SAFE_SS_DISABLE_INPUT SBH
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MD36972[0] $MA_SAFE_VELO_SELECT_INPUT SG Bit0
MD36972[1] $MA_SAFE_VELO_SELECT_INPUT SG Bitl
MD36973 $MA_SAFE_POS_SELECT_INPUT SE
MD36974[0] $MA_SAFE_GEAR_SELECT_INPUT gearbox
MD36974[1] $MA_SAFE_GEAR_SELECT_INPUT gearbox
MD36974[2] $MA_SAFE_GEAR_SELECT_INPUT gearbox
MD36974[3] $MA_SAFE_GEAR_SELECT_INPUT gearbox
MD36977[0] $MA_SAFE_EXT_STOP_INPUT STOP A/B
MD36977[1] $MA_SAFE_EXT_STOP_INPUT STOP C
MD36977[2] $MA_SAFE_EXT_STOP_INPUT STOP D
MD36977[3] $MA_SAFE_EXT_STOP_INPUT STOP E
MD36978[0] $MA_SAFE_OVR_INPUT SG Ovr Bit0
MD36978[1] $MA_SAFE_OVR_INPUT SG Ovr Bitl
MD36978[2] $MA_SAFE_OVR_INPUT SG Ovr Bit2
MD36978[3] $MA_SAFE_OVR_INPUT SG Ovr Bit3
28 £ $A_INSI B
MD36980 $MA_SAFE_SVSS_STATUS_OUTPUT SBH/SG
MD36981 $MA_SAFE_SS STATUS_OUTPUT SBH
MD36982[0] $MA_SAFE_VELO STATUS OUTPUT | SG Bit0
MD36982[1] $MA_SAFE_VELO _STATUS OUTPUT | SGBitl
MD36985 $MA_SAFE_VELO_X_STATUS OUTPUT | n<nx
MD36987 $MA_SAFE_REFP_STATUS OUTPUT Safely Ref
MD36988[0] $MA_SAFE_CAM_PLUS OUTPUT SN1+
MD36988[1] $MA_SAFE_CAM_PLUS OUTPUT SN2+
MD36988[2] $MA_SAFE_CAM_PLUS OUTPUT SN3+
MD36988[3] $MA_SAFE_CAM_PLUS OUTPUT SN4+
MD36989[0] $MA_SAFE_CAM_MINUS OUTPUT SN1-
MD36989[1] $MA_SAFE_CAM_MINUS OUTPUT SN2-
MD36989[2] $MA_SAFE_CAM_MINUS OUTPUT SN3-
MD36989[3] $MA_SAFE_CAM_MINUS_OUTPUT SN4-
MD36990[0] $MA_SAFE_ACT_STOP_OUTPUT STOP A/B
MD36990[1] $MA_SAFE_ACT_STOP_OUTPUT STOP C
MD36990[2] $MA_SAFE_ACT_STOP_OUTPUT STOP D
MD36990[3] $MA_SAFE_ACT_STOP_OUTPUT STOP E
9.6 HE
9.6.1 Alarm 27040 axis sp waiting for module
fxis SRN waiting for motor module. = ng

27040 4

Date 4 Delete Number Text

Safety Integrated SGE/SGR
Safe input signals

AX6:5P1 DP3.SLAVE15:5ERV0_3.15:2 (2) [E=meen

‘ 27040

10?;4;%’;59?1‘ Bxis SP1 waiting for motor module. \
81/15/13
10:38:41.949 AM

27095 |NCK SPL protection not activated

6 option(s) is/are activated without setting the
license key

Sort
8080

Hide
5l alarms

NC/PLC
variah.

T~ Mes—
l sages | =

Safe output signals

Safe output signals NCK hit15..0
Safe output signals drive hit15..0
Safe output signals NCK bit31..16
Safe output signals drive hit31..16
Safe cam signals NCK hit31..8
Safe cam signals drive bit31..0

Safe input signals NCK bit15..0
Safe input signals drive bit15..8
Safe input signals NCK bit31..16
Safe input signals drive hit31..16

Safety

@

Trace

0060 0000 0000 0100
0080 0000 6000 0006 | SGE / SGA
0000 0008 0011 1100
0000 0000 0011 1100

|

‘
8800 0990 0008 8000
0000 0008 0000 gopa| | TR
8800 0860 0000 0008
8800 0360 0088 8008 §) gom~
0800 0030 0003 800 0300 0080 0008 8000 | | runication
080 0038 0008 860 0360 0080 0098 8900 |

SPL

Cam-5GA

i3 Drive
iliz. system

9-5



i

Setup CHAN1 | JOG Ref
. Channel reset

MPFO
Progiam aborted

PIUTTN Axis SP1 waiting for motor module.

51 Encoder Matching
Standard Machine Data

Item D Vale Unit 1l|
20110 8 CTALOUT MODULE NE 7

30120 14_CTRLOUT_NR 1

30200 t4_NUM_ENCS 1 =

20220 j4_ENC_MODLILE_NF: 7

30220 14_ENC_MODUILE_NF: 7

30Z30[0 t4_ENC_INPUT_NF: 1

2023001 t4_ENC_INPUT_NF: 2

20240[0 &_ENC_T'P! 1 v

51 Machine Data

Item D 3l Uit 1 -

36302 1A_SAFE_I5_ROT_AX. | 5l Drive

36305 14_SAFE_MODULD_RANGE 000000 — | Parameters

26306 4_SAFE_CTRLOUT MODULE_NAR S

6312 1A_SAFE_ENC_INPUT_NR

36314 14_SAFE_SINGLE_ENC

ESE tA_SAFE_ENC_IS_LINEAR

%917 A_SAFE_ENC_GRID_POINT_DIST 010000 mm
fA_SAFE_ENC_RESOL 2048

MD36906 = MD30110
9.6.2 Alarm 27010 Axis SP1 tolerance for safe standstill exceeded

PYUPTRA | | fs SP1 stop 1 triggered

Date 4 Delete Number  Text

o8 o (1) | 27624 |axis SP1 stop Atriggered

01/15/13 / .
11:24:19.734 AM m 27023 Axis SP1 stop B triggered

01/15/13
11:24:19.734 AM m

27010 |Axis SP1 tolerance for safe standstill exceeded

Hide
5l alarms

list l sages |'= F“Iaurgm I.:(a:il:tc HE diag. Uersiun
MD36960 $MA_SAFE_STANDSTILL_VELO_TOL | # i/ % | O mm/min_ |
HIfEALT STOP AR T (SH) , HaiFEEERZ . M2, MRz, ki

Ht

WL
FHfEH STOP A ThRERS, ¥ EIE U HEEA %=
9.6.3 Alarm 27095 NCK SPL protection not activated

Delete

27

6 option(s) isfare activated without setting the
che license key

Mes- Alarm |5, ING/PLC!
l sages log uariah.

M F- M in SPL fRY

9.6.4 Alarm 27132, 201680, 27004
X1HAR S, B0E Y1 Z1 (222 This. Y1 R Z1 B M X1 —3, NX10H4a4T, HEW TR
A,

I
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Number
25202

Cleared
01/02/94
5:51:50.517 AM
01/02/94
5:51:50.517 AM
01/02/94
5:51:47.422 AM
01/82/94 01/02/94
5:51:04.997 AM | 5:51:05.851 AM

01/02/94
46.428 AM

Raised ¥

25202

25202

408551

55 8080

‘ 94
5:52:46.428 AM

- 'm;a checksum grwpmﬂrsafa

Text

Axis 21 waiting for drive
Axis Y1 waiting for drive
Axis X1 waiting for drive

Fault on MPI/DP bus

4 option(s) is/are activated without setting
the license key

Confirmation and.

01/02/94
5:52:46.428 AM
01/02/94
5:52:46.428 (M
01/02/94
5:52:46.428 AM
01/02/94

27660

2132

27000

Axis 21 is not safely referenced

Axis Y1 checksum group error safe monitors.
Confirmation and acceptance test required!

Rxis Y1 is not safely referenced

_1[192.168.215.1

m/uz/gﬂg
684 01

Based_ v
5:51:49.169 AM
01/02/94
5:51:49.189 AM
01/02/94
5:51:49.167 AM
01/02/94
5:51:49.167 AM
01/02/94
5:51:49.165 AM

01/02/94
5:51:49.165 AM
01/02/94
5:51:48.416 AM

Number
27162

SHlaarad
5:52:46.426 AM
01/02/94
5:52:46.426 AM
01/62/94
5:52:46.426 AM
81/02/94
5:52:46.426 AM
01/02/94
5:52:46.426 AM
01/02/94
5:52:46.426 AM
01/02/94
5:52:4.426 AM

27101
27162
27101
27102

27181

201680

|Axis Y1 difference in function safe
\operational stop, NCK: OK drive: OFF

Axis 21 difference in function safe velocity 1
INCK: OFF drive: OK

\Axis 21 difference in function safe
\operational stop, NCK: OK drive: OFF

Axis X1 difference in function safe uelm:ltu 1,
NCK: OFF drive: 0K

\Axis X1 difference in function safe
\operational stop, NCK: OK drive: OFF

Axis Z1 SERUO_3.3:5 (5):

51 Mation CU: Checksum error safety
imanitaring functions. 6.

01/02/94
5:51:48.392 AM
01/02/94
5:51:48.320 AM

01/02/94
5:52:46.426 AM
01/02/94
5:52:46.426 AM

201680

201797

Alarm
log

Alarm log

Raised ¥ Cleared
ST 40092 HI T BUZAUALY HI T
01/02/94 01/02/94
5:51:48.320 AM | 5:52:46.426 AM
1/02/94 01/02/94
5:51:48.206 AM | 5:52:46.426 AM
01/02/94 01/02/94
5:51:48.264 AM | 5:52:46.427 AM
01/02/94
5:52:46.427 AM
01/02/94
55246427 AM
91/02/94
5:52:46.428 AM

Number

201797
201797
201797

01/02/94
5:51:48.263 AM 3ot
01/02/94

5:51:48.261 AM 27004

01/02/94 s
5:51:48.259 AM 27004

Text

monitoring functions. 8.

Ixis 21 SERVO_3.3:5 (5):

5| Mation CLU: Axis not safely referenced. 1.
|Ais Y1 SERUO_3.3:4 (4):

S| Mation CU: Axis not safely referenced. 1.

Axis X1 SERU0_3.3:3 (3):

1Sl Motion CU: Axis nat safely referenced. 1.

\Axis Y1, difference safe input 55, NCK SPL
01.01 Ell 08 = 0, drive DBX22.1 —1

IAxis 21 difference safe input S5, NCK SPL
101.01 Bit 08 = 8, drive DBX22.1 = 1

fference safe input 55, NCK SPL

E? 1 Bit 08 = 0, drive DBX22.1 = 1

01/02/94
551:47.425 AM
01/02/94
5:51:47.425 AM
01/02/94
425 AM

01/02/94
5:51:47.737 AM
01/02/94
5:51:47.737 AM
01/02/94
737 AM

27040

27040

27040

5:

\Axis 1 waiting for motor module.

Axis Y1 waiting for motor module.

|Axis X1 waiting for motor module.

g
27004 it &
TH BRI E D IR
Safety
Safety  ->
Copy Sl data
NCK Reset

VVVVVY

NCK Reset

9.6.5 Alarm 27013

Activate drive startup
Deactivate drive startup

Confirm Sl data

Rlarms

PRPERA | | 0 21 stop A viggered

Date 4 Delete Number Text
ot 0 [ 27024 s 21 stop Atriggered
7;22;13/rja_§424pr1 ‘ m ‘ 27013 S:Ii:sgﬂgsdafe monitoring for acceleration
oSt [ 27024 Bis X1 stop A triggered
7:2?:13/80,3434PM m 27013 s:li:se)e(;esdafz monitoring for acceleration

Axis Y1 SERVO_3.3:4 (4):

1Sl Motion CU: Checksum error safety
monitoring functions. 8.

|Ais 21 SERUO_3.3:5 (5):

S| Motion CUI: Axis not safely referenced. 1.




i

27013 RAxis %1 Safe monitoring for acceleration exceeded
Parameters: %1 = Axis number
Definitions: After the initiation of STOP B or C, the velocity exceeded the tolerance value entered in MD
$MA_SAFE_STOP_UELO_TOL.
Reaction: - Mode group not ready
- Ghannel not ready
- MG 5tart disable in this channel.
- Interface signals are set.
- Alarm display
- NG Stop on alarm. e
- Channel not ready

Remedy: Check MD $MA_SAFE_STOP_UELO_TOL. Check the braking behavior of the affected drive.
Program Switch control OFF - ON.
Gontinuation:

N36948 SMA_SAFE_STOP_VELO_TOL[AX1]=800

9.6.6 Alarm 27010

bAliPERAN | | nxis 21 stop A tiggered

Date 4 Delete Number Text
gaast [ 27024 s 21 stop A riggered
st 0 [ 224 s X1 stop A triggered
arialaé o [ 27024 s Y1 ston A triggered
7: 43:1{60.354% [I] | 2723 nxis 21 stop B triggeret &
g ‘ i ‘ 27010 Axis 21 tolerance for safe standstill exceeded =
St [ 27028 s X1 ston B triggered
7:431{3%?4':” m 27018 Axis X1 tolerance for safe standstill exceeded 5| alarms
ety [ 27028 s Y1 ston B triggered
7;43;1‘1/50_§é34pm m 27018  Axis Y1 tolerance for safe standstill exceeded

[<T

[V
27818 Axis %1 tolerance for safe standstill exceeded
Parameters: %1 = Axis number
Definitions: The axis has moved too far away from the setpoint position. & is further away than allowed in MD

$MA_SAFE_STANDSTILL_TOL.
The alarm can be reprogrammed in the MO $MN_ALARM_REACTION_CHAN_NOREADY
(channel not ready).
Reaction: - Mode group not ready
- Channel not ready
- NG Start disable in this channel.
- Interface signals are set.
- fAlarm display
- NG Stop on alarm.
- Channel not ready

N36930 SMA_SAFE_STANDSTILL_TOL[AX1]=5

9.6.7 Alarm 201041
NX10 f#] RDY £14] ==
&

PP LARA 7] s SP1 drive fault

Date 4 Delete Number Text
o /e 25201 fxis 5P drive fault

8:22:46.530 PM
Rxis 21 SERV0_3.35 (5):
201797 Sl Mation CU: Axis not safely referenced. 1.

01/02/94
8:22:13.779 PM

01/02/94 op1797 Pxis Y1 SERUO_3.2:4 (4):
8:22:13.731 PM S Motion CU: Axis not safely referenced. 1.
01/82/94 opi7g7 Pxis X1 SERUO_3.3:3 (3):
8:22:13.707 PM 51 Motion CU: Rxis not safely referenced. 1.
01/02/94 ‘ oppyy Pxis SP1 SERUO_3.15:2 (2): |
8:22:12.961 PM Parameter save necessary 0.
01/02/94 DP003.5laued15: CU_NX_3.15:1 (1):

8:22:12.511 PM R Parameter save necessary 8.

= 27000 Axis 21 is not safely referenced
== 27000 RAxis Y1 is not safely referenced
27000  Axis X1 is not safely referenced

Hide
5l alarms

Alarm
list

TH BRI E D IR
» Safety -> Activate drive startup
» Safety -> Deactivate drive startup

» Copy Sl data
9-8



» NCK Reset
» Confirm SI data
» NCK Reset

9.6.8 Alarm 27003
EARE NX10 |,

14:27:4.646 PM
o124ie 201787

01/24/12

01/24/12
14:27.3.951 PM
01/24/12
14:26:42.206 PM

-— 8080
[

license key

Date 4 Delete Number | Text
081/24/12 Axis Y1, difference safe input SS, NCK SPL 81.81
14:27:4.646 PM 27604 i og = o, drive DBX22.1 = 1
01/24/12 27004 \Axis X1, difference safe input 55, NCK SPL 81.61

|Bit 88 = 8, drive DBX22.1 = 1

Axis X1 SERU0_3.3:3 (3):

14:27.4.626 PM Sl Motion CU: Axis not safely referenced. 1.
Block Axis SP1: Brake ramp longer than Stop D

14274342 PM 22001 e, Reason: 1.

27040 Axis SP1 waiting for motor module.
27697 |SPL start not executed
|4 option(s) isfare activated without setting the

Axis SP1 parameterization of MD
IR l@mn_|s_ﬁm_nxm1inua|iu

%

Hide
5l alarms

iRy Alarm
list

e

27800 |Axis 21 is not safely referenced
27800 |Axis Y1 is not safely referenced
27000 Axis X1 is not safely referenced

N36902 $MA_SAFE_IS_ROT_AX[AX4]=1

(=4

N36906 $MA_SAFE_CTRLOUT_MODULE NR[AX4] 7

'\ R[F%'Im i)l 7| fxis 21 error in a monitoring channel, code 52, values: NGK ~17852, drive 5688

i L UL H A RAxis +
Selection Axis MD ($MA...)
36138 $MA_POS_LIMIT_PLUS2 100000008 ° of |~
36618 $MR_RX_EMERGENCY_STOP_TIME 085s cf Axis -
36628 $MA_SERUO_DISABLE_DELAY_TIME 81s of
37600 $MA_FIXED_STOP_MODE oH po
37030 §MA_FIXED_STOP_THRESHOLD 2° of Sf';';fa
37508 $MA_ESR_REACTION 3} cf
37518 SMA_AX_ESR_DELAY_TIMET [ Bl E s
37511 $MA_AX_ESR_DELAY_TIME2 0s ef [X] gl data
ESR time for interpolatory deceleration of single axis
SI Axis MD ($MA...) Selection
36901 $MA_SAFE_FUNCTION_ENABLE 41& po MD
36902 $MA_SAFE_IS_ROT_AX [} po =
36903 $MR_SAFE_CAM_ENABLE OH po Search
36905 $MA_SAFE_MODULO_RANGE 8° po
36906 $MA_SAFE_CTRLOUT_MODULE_NR 4 po
36907 $MA_SAFE_DRIVE_PS_ADDRESS 307H po
36912 $MA_SAFE_ENC_INPUT_NR 1 po
36914 $MR_SAFE_SINGLE_ENC 1 po v

Sl drive assignment

A

View Axes S:tlt?:;s General MD BN D Drive MD I.(I::i:‘tll:[ll

9.6.9 Alarm 201711

Alarms
Date & Delete Number Text

01/24/12
14:54:44 576 PM

‘ 201711

fAxis 5P1 SERU0_3.15:2 (2):

SI Mntlnn cL: Defect ina mnnltnrlng l::ha el 39 .

33: Time, velocity changeowver (p3551, p9351).
35: Delay time, pulse supp. (p9556, p9356).
J6: Checking time, pulse supp {p9557, p9357).

37 Tran

052, p9352).

38: Trans. time STOP O to 505 {p9%53, p9353
48: Stop response for 5L5.

42: Shutdown speed, pulse supp. {p9568, p936a),

Date 4 Delete Number Text
B1/24/12 201711 Axis SP1 SERVO_3.15:2 (2):

14:54:44.575 PM
01/24/12
14 54:44.524 PM ‘ ‘ 21001

Sl Motion CU: Defect in a monitoring

Axis SP1 error in @ monitoring
values: NCK 833, drive 167

channel, code SB

i



i

- 34 Delay cross—check MD36958 $MA_SAFE_MODE_SWITCH _TIME.

- 35 Delay pulse disable Stop B MD26956 $MA_SAFE_PULSE_DISABLE DELAY.

- 36 Delay pulse disable test stop MD36957 $MA_SAFE_PULSE_DIS_CHECK_TIME
- 37 Delay

- 39 Delay Stop E > SBH MII:

&4 9553=5000ms

p9558 S| Motion S5GE changeover tolerance time (Co... 560.06 ms
p9551 Sl Motion 5L5S (5G) changeover delay time (Co... 160.88 ms
p3552 S| Motion transition time STOP C to S0S (SBH)... 160.066 ms
p9553 Sl Motion transition time STOP D to S05 (SBH)... 5060.88 ms
p9554 SI Mofion transition fime STOP E to 505 (SBH)... 160.98/ms

» Active drive startup

» Deactive drive startup

» Copy Sl data

» NCK reset

» Confirm Sl data

» NCK reset

9.6.10Alarm 27004

ﬁ\ ‘HEI!%_INT 27884 Jr Azis 71, difference safe input SP, N[?é SPL 81.81 Bit 11 = 1, drive DBX23.4=8

270064 Axis %1, drﬁerence safe input %2, NCK %3, drive %4
Parameters: % =1 0
%3 = Imerrace dentifier MCK input
%4 = Interface identifier drive input
Definitions: A difference has been found on the specified safe input. The state of the specified input signal
differed in the two monitoring channels HCK and drive during the duration set in
$MA_SAFE_MODE_SWITCH_TIME.

Monitoring in question {%2):

55/5U = Difference in SGE "Deselection of safe operating stop/Safe velocity"”
85 = I]rfference in SEE "Safe uperatlng stup"
SU = I fferen L ;

SUUUH = Ditference election 5b correction™
A N%2 =SP, SP: “ZZ4[RAL NC, PLC &EA—EL.
VS F

1 & IPO JE ) 6ms, Profisafe 1/0 J& ] 12ms TR .

2) Copy, Confirm i, Fu&E/AE LIRS 22T, TR

3) kAl SE M NI E S, NC&E 1M PLC ARabH.
9.6.11Alarm 22001

206000 +

DPeR3. e 5 nea: sm,a.‘%%z) A Line_Module_2:
T : Fores b i e .

wES E
DPBO3 MZHI3EE003: SLM_3.3:2 (2) 2B

B#A
94.08.24

i B

206006 Line_Module_2:

T BRSNS EER

94.08.24 201797 55])(1 SERUO0_3.3:4 (4):
19:25:21.206 Sl iZEf CU : §H]5E§QEI§5§,§,. 1.

94.08.24 2 A1 : FizhE kStop DA =
msjms‘ ‘ 22001 f?im HENRHEb Ston DEENS, /BR ‘

i 8081 ERENn) SRR A EERGHY

94.08.24 A1 : Stop D
St oo TEREEHRY | BRSO I

— 27000 t;m x1 DrEEsES




i

% E MD11415 [ Bit13=1

DPOB3. L4 B 883 SLM_3.3:2(2) A4+ Line_Module_2:
BREIT : e TR SR,

. 21752
17214, 17215, 17216

9-11



SIEOSHRE WK

i

9.7

MD35970 $MA SAFE SVSS DISABLE INPUT
MD36ST1 $MA_SAFE S5 DISABLE TNPUT

omn MD3ISST20] $MA SAFE VELO SELECT INPUT

1010 ROFNEE—NR MD3edT1] 3MA_SAFE VELO SELECT INPUT
MD3GSTT[0] $MA_SAFE EXT STOP INPUT
MD3SOTT[1] $MA_SAFE EXT STOP INPUT
NC  3PL MD36STT[2] $MA_SAFE EXT STOP INPUT

ma1sAs BA]

m MD369TT[3] $MA_SAFE_EXT STOP INPUT
5 MD10386[0...15] SMN_PROFISAFE_IN_ADDRESS ourst | ......
& MD10388[0...15]$MN_ PROFISAFE IN ASSIGN $A_OUTSI e |
MD13308[0...15]$MN_PROFISAFE IN MAME INSE
m ey $4_INSE MD36985 $MA SAFE_VELO X _STATUS OUTPUT
! MD36%87 $MA SAFE REFP STATUS OUTPUT
MDI10387[0...15]$MN PROFISAFE OUT ADDHESS MD36%N[0] $MA_SAFE_ACT STOP OUTPUT
MD10389(0...15] SMN_PROFISAFE OUT_ASSIN MD36990(1] $MA_SAFE ACT _STOP OUTPUT
MD13309(0...15] $MN_PROFISAFE_OUT _NAME OUTSE MD36%990[2] $MA_SAFE ACT_STOP OUTPUT
m $A_OUTSE R MD36%3] $MA_SAFE_ACT STOP OUTPUT
I -
m H._&..uu._nzm_” |l ¢¢¢¢¢¢
s ... 0 PLCSIOUT
PLCSIOUT
m NC {55 e 34 PLCSIIN
_m £A_PLCSTIN <ai
$4_MARKERSI
[MARKERS] }
15}
DEI1RDEXT O
(MARKERSIP) | o1 cormve || DB18 DEX 1320 <1 0QM... :
DE18DEX132.0 Jul HLCIO
PRCSIOUTP
= DEIRDEXIZR0
[HNSEP
| DB IEDBEXIE0
OUTSEP
DE1LR DEXd46.0
OUTSIP DBELS DBEX46.0--DRix DEX ..
L e S T DEIS DEX6&20 i d
INSE €= INSEP INSIP DB 18 DBEXI8 = DE3Ix DEX...
OUTSE €= OUTSEP DBISDBX34.0 | -
OUTSl €= OUTSIP e
INSI = INSIP e S
MARKERS] $MARKERSIP
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9.8 mIEEH|

MR 7.2 [2E BG4 22 A I AR RE Y o

i

M ATAR Y SAFE %€ AT 5 3 PLC A5 3.

PLC J5AtHY

NC SAFE.SPF FF&)%

FUNCTION FC 510: VOID

TITLE =

{ S7_language :='9(1) English (United
States) 05.09.2013 15:16:14'}
VERSION : 0.1

VAR_INPUT
NC_TST _STOPA : BOOL ;
NC_TST _STOPC : BOOL ;
NC_TST STOPD : BOOL ;
PLC _TST _STOPA : BOOL ;
PLC _TST STOPC : BOOL ;
PLC _TST _STOPD : BOOL ;
EMG_Ack : BOOL ;

END_ VAR

VAR_OUTPUT
ref : WORD ;

END_ VAR

VAR _TEMP
aux : ARRAY [0..15] OF BOOL ;

END_ VAR

BEGIN

NETWORK
TITLE =¥J4h1k

/lSafe F2 7 {4
CLR ;
= "SPL".SPL_READY;

1135 ey AR A UR 4k
L #ref;
T LW O0;

11%5:4% Safe.spf $hAT 45

llaux[1]: FB10 L HIah 1L i
A DB18.DBX 137.5;
FP  #aux[O];
= #aux[1];

AN DB18.DBX 137.5;
JC ENDO;

NETWORK
TITLE =#.J8 {55 PLC signal-> PLCSIIN
IANEBIEINAAE 5, HSP A AL
#NC_TST _STOPA,;
"SPL".IP_TST_STOPA,;
#NC_TST_STOPC;
"SPL".IP_TST_STOPC;
#NC_TST_STOPD;
"SPL".IP_TST_STOPD;
#EMG_Ack;
"SPL".IP_EMG_Ack;

T STES SETES T

>

I 7.3

; SAFE_CHECKSUM = 00068afcH

;840D sl Intergrated function test program
:Data 2013-2-21

,dg

N10 PROC SAFE ;SBLOF DISPLOF
:Automatic creat IDS Number

N20 DEF INT IDSNR =20

N30 DEFINE ~ NEXT_IDS AS IDSNR =
; ========== Define INSE as |IE
N40 DEFINE IE_EMG AS $A_INSE[1]

N50 DEFINE IE_Door AS $A_INSE[2]

N60 DEFINE IE_Enable_Key AS $A_INSE[3]
N70 DEFINE IE_DoorOpenReq AS $A _INSE[4]
; ========== Define OUTSE as OE
N80 DEFINE OE_Door_Relay AS $A_OUTSE[1]
; ========== Define INSI as Il
N90 DEFINE Il_Low_Speed AS $A INSI[1]
N100 DEFINE Il_StopA B AS $A_INSI[2]
N110 DEFINE Il_StopC AS $A_INSI[3]
N120 DEFINE Il_StopD AS $A_INSI[4]

; ========== Define OUTSI as Ol
; ========== Define Feed axis Ol
N130 DEFINE Ol_STOPA_1 AS $A OUTSI[1]
N140 DEFINE Ol_STOPC_1 AS $A OUTSI[2]
N150 DEFINE Ol_STOPD_1 AS $A OUTSI|[3]
N160 DEFINE Ol_STOPE_1 AS $A_OUTSI[4]
N170 DEFINE Ol_SBH_SG_1 AS $A_OUTSI[5]
N180 DEFINE OI_SG_1 AS $A_OUTSI[6]
N190 DEFINE Ol_SG_Bit0_1 AS $A_OUTSI[7]
N200 DEFINE Ol_SG_Bitl_1 AS $A_OUTSI[8]
DEFINE OI_SE_1 AS $A_OUTSI[9]

; ========== Define Spinde Ol
N210 DEFINE Ol_STOPA_2 AS $A_OUTSI[12]

N220 DEFINE Ol_STOPC_2 AS $A_OUTSI[13]

N230 DEFINE OI_STOPD_2 AS $A_OUTSI[14]

N240 DEFINE OI_STOPE_2 AS $A_OUTSI[15]

N250 DEFINE Ol_SBH_SG_2 AS $A_OUTSI[16]

N260 DEFINE Ol_SG_2 AS $A_OUTSI[17]

N270 DEFINE Ol_SG_Bit0_2 AS $A_OUTSI[18]
;DEFINE Ol_SG_Bitl_2 AS $A_OUTSI[19]
C—o——————=—= Defme MARKERSI as M| ===========
N280 DEFINE MI_Q1_1 AS $A_MARKERSI[1]

N290 DEFINE MI_Q2_1 AS $A_MARKERSI[2]

N300 DEFINE MI_E1_1 AS $A_MARKERSI[3]

N310 DEFINE MI_E2_1 AS $A_MARKERSI[4]

N320 DEFINE MI_E3 1 AS $A_MARKERSI[5]

N330 DEFINE MI_AO0_1 AS $A_MARKERSI[6]

N340 DEFINE MI_A1 1 AS $A_MARKERSI[7]

N350 DEFINE MI_A2_1 AS $A_MARKERSI[8]

N360 DEFINE MI_A3 1 AS $A_MARKERSI[9]

N370 DEFINE MI_DoorOpen_S1 AS $A_MARKERSI[49]
N380 DEFINE MI_DoorOpen_S2 AS $A_MARKERSI[50]

IDSNR+1

N390 DEFINE MI_StopA_NC_1 AS $A_MARKERSI[33]
N400 DEFINE MI_StopA_NO_1 AS $A_MARKERSI[34]
N410 DEFINE MI_StopC_NC_1 AS $A_MARKERSI[35]
N420 DEFINE MI_StopC_NO_1 AS $A_MARKERSI[36]
N430 DEFINE MI_StopD_NC_1 AS $A_MARKERSI[37]
N440 DEFINE MI_StopD_NO_1 AS $A_ MARKERSI[38]
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= "SPL".IP_SE;

N450 DEFINE MI_StopA_NC_2 AS $A_MARKERSI[41]
N460 DEFINE MI_StopA_NO_2 AS $A_MARKERSI[42]
N470 DEFINE MI_StopC_NC_2 AS $A_MARKERSI[43]
N480 DEFINE MI_StopC_NO_2 AS $A_MARKERSI[44]
N490 DEFINE MI_StopD_NC_2 AS $A_MARKERSI[45]
N500 DEFINE MI_StopD_NO_2 AS $A_MARKERSI[46]
; ==========Define PLCSIIN as IP
N510 DEFINE IP_TST_STOPA AS $A_PLCSIIN[1]
N520 DEFINE IP_TST_STOPC AS $A_PLCSIIN[2]
N530 DEFINE IP_TST_STOPD AS $A_PLCSIIN[3]
N540 DEFINE IP_Door_Open_Req AS $A_PLCSIIN[4]
N550 DEFINE IP_EMG_Ack AS $A_PLCSIIN[5]
DEFINE IP_SE AS $A_PLCSIIN][6]

; ==========Define PLCSIOUT as OP
N560 DEFINE OP_EMG AS $A_PLCSIOUTI1]
; ==========Define SI Timer
N570 DEFINE SI_Timerl AS $A TIMERSI[1]

NETWORK
TITLE =SPL - {545 il
A "SPL"IE_EMG;
= "SPL".MI_E1 1;
SET ;
S "SPL".MI_E2_1;
A "SPL".IP_EMG_Ack;

r==========§]| Re|ay return parameter ———=—==——==—===
Defme Sl relay variable

N580 DEF INT R_IN, R_OUT, R_TIMER

N590 DEFINE R_ST AS $AC_MARKER[1]

N600 DEF REAL TST_Time, Delay_T1, Delay T2, Delay T3

; ========== Setting S| Timer delay times =========

N610 TST_Time =0.3

= "SPL".MI_QL_1; N620 Delay T1=3
CALL "SI_Relais", DB 300 ( N630 Delay T2 =5
In1 :="SPL".MI_E1 1, | N640 Delay T3 =8
In2 ="SPL".MI_E2 1, ; ========== S| Relay
In3 = TRUE, N650 SIRELIN(1,R_IN,"MI_Q1_1","MI_Q2_1""MI_E1_1""MI_E2_1")
Quitl '="SPL".MI_Q1 1, | N660
Quit2 :="SPL".MI_Q2_1, | SIRELOUT(1,R_OUT,"MI_A0_1""MI_A1_1","MI_A2_1","MI_A3_1")
TimeValuel = T#3S, N670
TimeValue2 = T#5S, SIRELTIME(L,R_TIMER,TST_Time,Delay_T1,Delay T2,Delay_T3)
TimeValue3 := T#8S, ; ========== EMG and EMG_ACK
Out0 :="SPL".MI_A0 1, IP TST STOP A/C/D function test
Outl :="SPL".MI_A1 1, | N680 IDS=IDSNRDO MI_E1 1=I1E EMGMI_E2 1=1MI_Q1 1=
Out2 ="SPL".MI_A2 1, IP_EMG_Ack
Out3 :="SPL".MI_A3_1, | N690 NEXT_IDS
FirstRun := #aux[1]); N700 IDS=IDSNR DO R_ST = SIRELAY(1)
N710 NEXT_IDS
:R1=R_ST
NETWORK + =========== Feed AXis eSTOPS ===========

TITLE =SPL #hBfs (5 —2H)
/IStopA-1 & 1]

A "SPL".MI_A2 1;

= "SPL".MI_StopA_NC_1;
/IStopA-1 I

A #PLC_TST_STOPA;

= "SPL".MI_StopA_NO _1;
//StopC-1 # 4]

SET ;

= "SPL".MI_StopC_NC _1;
/IStopC-1 & FF

A #PLC_TST_STOPC,

= "SPL".MI_StopC_NO_1;
//StopD-1 & 141

SET ;

A "SPL".MI_AOQ_1;

= "SPL".MI_StopD_NC_1;
/IStopD-1 # Ff

A #PLC_TST_STOPD;

O "SPL".MI_DoorOpen_S1;

N720 IDS=IDSNR DO MI_StopA NC_1=MI_A2_1

N730 NEXT_IDS

N740 IDS=IDSNR DO MI_StopA_NO_1=IP_TST_STOPA
N750 NEXT_IDS

N760 IDS=IDSNR DO MI_StopC_NC _1=1

N770 NEXT_IDS

N780 IDS=IDSNR DO MI_StopC_NO_1=1IP_TST_STOPC
N790 NEXT_IDS

N800 IDS=IDSNR DO MI_StopD_NC_1=MI_A0_1

N810 NEXT_IDS

N820 IDS=IDSNR DO MI_StopD_NO 1 =IP_TST_STOPD OR
MI_DoorOpen_S1

N830 NEXT_IDS
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= "SPL".MI_StopD_NO_1;

NETWORK
TITLE =SPL #hBfs (5 —2H)
/IStopA-2 & 1]

A "SPL".MI_A2 1;

A "SPL".IE_Door,

= "SPL".MI_StopA_NC_2;
/IStopA-2 & FF

A #PLC_TST_STOPA;

= "SPL".MI_StopA_NO_2;
//StopC-2 # 4]

SET ;

= "SPL".MI_StopC_NC_2;
/IStopC-2 & FF

A #PLC_TST_STOPC,

= "SPL".MI_StopC_NO_2;
//StopD-2 & 4]

SET ;

A "SPL".MI_Al 1;

= "SPL".MI_StopD_NC_2;
/IStopD-2 I

A #PLC_TST_STOPD;

O "SPL".MI_DoorOpen_S2;

= "SPL".MI_StopD_NO_2;

; =========== Spindle eSTOPs
N840 IDS=IDSNR DO MI_StopA_NC_2 = MI_A2_1 AND IE_Door
N850 NEXT_IDS

N860 IDS=IDSNR DO MI_StopA_NO_2 =IP_TST_STOPA

N870 NEXT_IDS

N880 IDS=IDSNR DO MI_StopC_NC 2=1

N890 NEXT_IDS

N900 IDS=IDSNR DO MI_StopC_NO_2 =IP_TST_STOPC

N910 NEXT_IDS

N920 IDS=IDSNR DO MI_StopD_NC _2=MI_Al1 1

N930 NEXT_IDS

N940 IDS=IDSNR DO MI_StopD_NO 2 =IP_TST_STOPD OR
MI_DoorOpen_S2

N950 NEXT_IDS

NETWORK
TITLE =MI -> OUTSI(¥}51%)
A "SPL".MI_StopA_NC_1;

AN "SPL".MI_StopA_NO_1;

= "SPL".OI_StopA_1;
A "SPL".MI_StopC_NC_1;

AN "SPL".MI_StopC_NO_1:

"SPL".0l_StopC_1;
"SPL".MI_StopD_NC_1;

2

"SPL".0l_StopD_1;
"SPL".MI_StopE_NC_1;

2

"SPL".0l_StopE_1;
"SPL".MI_StopA_NC_2;

NS> > >>I
Z

"SPL".Ol_StopA_2;
A "SPL".MI_StopC_NC_2;

AN "SPL".MI_StopC_NO_2:

= "SPL".Ol_StopC_2;
A "SPL".MI_StopD_NC_2;

AN "SPL".MI_StopD_NO_2;

= "SPL".OI_StopD_2;
A "SPL".MI_StopE_NC_2;

AN "SPL".MI_StopE_NO_2;

= "SPL".OI_StopE_2;

"SPL".MI_StopD_NO_1:;

"SPL".MI_StopE_NO_1;

"SPL".MI_StopA_NO_2;

;=========MI -> OUTSI (eStops)

N960 IDS=IDSNR DO OI_StopA_1 = MI_StopA_NC_1 AND (NOT
MI_StopA_NO_1)

N970 NEXT_IDS

N980 IDS=IDSNR DO OI_StopC_1 = MI_StopC_NC_1 AND (NOT
MI_StopC_NO_1)

N990 NEXT_IDS

N1000 IDS=IDSNR DO OIl_StopD_1 = MI_StopD_NC_1 AND (NOT
MI_StopD_NO_1)

N1010 NEXT_IDS

N1020 IDS=IDSNR DO OI_StopA_2 = MI_StopA_NC_2 AND (NOT
MI_StopA_NO_2)

N1030 NEXT_IDS

N1040 IDS=IDSNR DO OI_StopC_2 = MI_StopC_NC_2 AND (NOT
MI_StopC_NO_2)

N1050 NEXT_IDS

N1060 IDS=IDSNR DO OIl_StopD_2 = MI_StopD_NC_2 AND (NOT
MI_StopD_NO_2)

N1070 NEXT_IDS

NETWORK

TITLE =JF[ T3 3K
A "SPL".IE_DoorOpenReq;
FP #aux[2];
S "SPL".MI_DoorOpen_S1;

A "SPL".MI_DoorOpen_S1,

L S5T#2S;

SD T 20

A T 20

S "SPL".MI_DoorOpen_S2;
AN "SPL".IE_Door;

r ========== Set Open Door Request ottt
N1080 IDS=IDSNR EVERY (IE_DoorOpenReq == 1) AND IE_Door DO
MI_DoorOpen_S1=1

N1090 NEXT_IDS

N1100 IDS=IDSNR WHENEVER MI_DoorOpen_S1 ==0 DO

SI Timerl=-1

N1110 NEXT_IDS

N1120 IDS=IDSNR EVERY MI_DoorOpen_S1==1DO SI_Timerl =0
N1130 NEXT_IDS

N1140 IDS=IDSNR EVERY (SI_Timerl >=2) DO SI_Timerl =0
SI_Timerl =-1 MI_DoorOpen_S2 =1
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R "SPL".MI_DoorOpen_S1; N1150 NEXT_IDS
R "SPL".MI_DoorOpen_S2; N1160 IDS=IDSNR WHENEVER IE_Door == 0 DO MI_DoorOpen_S1
A "SPL".Il_Low_Speed; =0 MI_DoorOpen_S2 =0
A "SPL".MI_DoorOpen_S1; N1170 NEXT_IDS
A "SPL".MI_DoorOpen_S2; N1060 IDS=IDSNR DO OE_Door_Relay = Il_Low_Speed AND
= "SPL".OE_Door_Relay; MI_DoorOpen_S1 AND MI_DoorOpen_S2
N1070 NEXT_IDS
NETWORK ; ========== Group 1

TITLE =SBH\SG\SG1..4
/4 1 SBH/SG i
A "SPL".IE_Door;
o ;
AN "SPL".IE_Door;
A "SPL".IE_Enable_Key;
= "SPL".OI_SG 1;
1145 2 SBH/SG % #%
SET ;
= "SPL".Ol_SG 2;
/ISG1..2
A "SPL".IE_Door;
= "SPL".Ol_SG_Bit0 1;
= "SPL".Ol_SG_Bit0 2;

SBH/SG
N1180 IDS=IDSNR DO OI_SG_1 = IE_Door OR ( NOT IE_Door AND
IE_Enable_Key) ; FeedAxis

N1190 NEXT_IDS

SBH/SG
N1200 IDS=IDSNR DO Ol SG_2=1 : SP
N1210 NEXT_IDS

; ==========5(G1..5G4
N1220 IDS=IDSNR DO Ol_SG_Bit0_1 = IE_Door Ol_SG_Bit0_2 =
IE_Door

NEXT_IDS

NETWORK ; SE

TITLE =SE IDS=IDSNR DO OI_SE_1 = IP_SE
A "SPL".IP_SE;
= "SPL".OI_SE_1;

NETWORK N1230 MSG("NC-SPL Finished")

TITLE =OUTSI->#f32 1
AN CGE—4D
“SPL".0Ol_StopA_1;
“X".A_extStopA;
"Y".A_extStopA;
“Z".A_extStopA;
“B".A_extStopA:;
"SPL".0Ol_StopC_1;
“X".A_extStopC;
"Y".A_extStopC:;
“Z".A_extStopC:;
"B".A_extStopC;
"SPL".0Ol_StopD_1;
“X".A_extStopD;
"Y".A_extStopD;
"Z".A_extStopD;
"B".A_extStopD;

|1 1 s S T I s~ 1 O 1 A 1 B 1 I

2]

ET ;
"X".A_extStopE;
"Y".A_extStopE;
"Z".A_extStopE;
"B".A_extStopE;
NS (B8 2D
A "SPL".OI_StopA_2;
= "Sp".A_extStopA,
A "SPL".OI_StopC_2;
= "Sp".A_extStopC;
A "SPL".OIl_StopD_2;
= "Sp".A_extStopD;
SET ;
= "Sp".A_extStopE;
IISBHISG/SGL..4 (55—41)
CLR ;
"X".A_SG_SBH,;
"Y".A_SG_SBH,;

tﬂ'” i n

N1240 M30
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"Z".A_SG_SBH;

"B".A_SG_SBH;

"SPL".0l_SG_1;

"X".A_SBH;

"Y".A_SBH;

"Z".A_SBH;

"B".A_SBH;

"SPL".0l_SG_Bit0_1;

"X".A_SGselect0;

"Y".A_SGselect0;

"Z".A_SGselect0;

"B".A_SGselect0;

LR ;
"X".A_SGselectl,;
"Y".A_SGselectl,;
"Z".A_SGselectl,;
"B".A_SGselectl;

//ISBH/SG/SG1..4 (35 —48)
CLR ;
= "Sp".A_SG_SBH;
A "SPL".0Ol_SG_2;
= "Sp".A_SBH;

A "SPL".Ol_SG_Bit0_2;

= "Sp".A_SGselect0;

CLR ;

= "Sp".A_SGselectl;
/ISE (35—4H)

A "SPL".Ol_SE_1;

L 1 T 1 1 s~ 1 O I I s~ | A 1|

= "X"A_SE;
= "B".A_SE;
NETWORK
TITLE =§4Z 11 -> INSI
A "X"E_n.nx;
A "Y"E.nnx
A "Z"E_n_nx;
A "Sp".E_n_nx;
A "B"E_n nx;
= "SPL".Il_Low_Speed;
NETWORK
TITLE =ENDO
ENDO: NOP O0;
L LW O
T  #ref;

END_FUNCTION
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