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Signal Description

STP The STP input causes the module to stop the motion in progress. You can select the desired
operation of STP within the Position Control wizard.

RPS The RPS (Reference Point Switch) input establishes the reference point or home position for
absolute move operations.

ZP The ZP (Zero Pulse) input helps establish the reference point or home position. Typically, the
motor driver/amplifier pulses ZP once per motor revolution.

LMT+ LMT+ and LMT- inputs establish the maximum limits for motion travel. The Position Control

LMT- wizard allows you to configure the operation of LMT+ and LMT- inputs.

PO PO and P1 are open drain transistor pulse outputs that control the movement and direction of

P1 movement of the motor. PO+, PO- and P1+, P1- are differential pulse outputs that provide the

PO+, PO- identical functions of PO and P1, respectively, while providing superior signal quality. The

P1+, P1- open drain outputs and the differential outputs are all active simultaneously. Based upon the
interface requirements of motor driver/amplifier, you choose which set of pulse outputs to
use.

DIS DIS is an open drain transistor output used to disable or enable the motor driver/amplifier.

CLR CLR is an open drain transistor output used to clear the servo pulse count register.

2102 015 I3 DIS (s 5 b5 ciopen il o Il Mg 4 b o 65 520 515 94 P15 PO
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2 DO3-  Digital output external /O) 32 DI6  Digital input
18 T_REF :‘Efg forque
3 DO3+  Digital output _ 33 DIs- Digital input
19 GND A.nalng input
signal ground
4 DO2-  Digital output 4 DI3- Digital input
20  V_REF ﬁﬁ“ﬁjpm -
5  DO2:+ Digital output 35 puLLHl "Uise applied
21 oA Encoder power
A pulse output iah-
6  DO1- Digital output 36 HPULSE 9n-speed
- - Encoder position pulse (-)
I pulse output
7 DO+ Digital output 7 /SIGN  Position sign (-)
23 OB CE“?[cﬁer /B pulse
- p High-speed
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Power ,
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Encoder Z pulse
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signal ground Encoder 7 pulse
VDD{24
14 com gmmi . K penve 44 OCZ  Line-driver
30 Dis- Digital input E
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terminal block module, ASD-BM-50A

EMI Filter

Using an EMI filker with
correctinstallation can
waliminale much inlerference
Itis recommendod to use
Delta EMIfilter to havaths
best interfarence alimination
performarce.

CN1 /O Connector

For /0 Connaciion
Connecled to Host Controfler

CN2 Cannector

For Encoder connection

Regenerative Resistor

The returned regencrativepower generated when

braking may rosultin damage. To avoid that, we
racommand the users should use the reganarativa rasistor
Whan using an extarnal resistor, connect it to Pand C.,
and ensure an open circullbetween P and D. When using
en internal resistor, ensure the circuit is closed between

P and D, and the circult s epen between Pand C.

CN3 Connector

1.Fcr RS485/RS422/RS-232
Modb: 5 2

2 Fer communication control upon
Servo Software, ASDA-Sofl

SIS Il wlidy p a5 Jg5le ¢S5 Law g 1) 2153 015 oo eIl pl 53 55 15 5 by, S

oz 4w (Control Unit) J =8 a>15 5, , OND0AId & ) o s s Loty ol wies  slo sy 31 5 5 )5

Sl
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CN1 - Input/ Output
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multiplication counts only the rising edge of A-phase.

Ref. 2 Illlllll

multiplication counts rising and falling edges of A-phase.

Ref. 2 Illlllll

multiplication counts rising and falling edges of A- and B-phases.
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Max. output current 3A
Voltage 50V
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On-board Q00 | Q01 | Q02 | Q0.3 | Q04 | Q05 | Q06 | Q07 | Q1.0 | Qid
CPU 1211 100 100 100 100 - - - - - -
(DC/DC/DC) kHz kHz kHz kHz

CPU 1212 100 100 100 100 20 kHz | 20 kHz - - - -
(DC/DC/DC) kHz kHz kHz kHz

CPU 1214(F) 100 100 100 100 20kHz | 20kHz | 20kHz | 20kHz | 20 kHz | 20 kHz
(DC/DC/DC) kHz kHz kHz kHz

CPU 1215(F) 100 100 100 100 20kHz | 20kHz | 20kHz | 20kHz | 20 kHz | 20 kHz
(DC/DC/DC) kHz kHz kHz kHz

CPU 1217 1MHz | 1MHz | 1 MHz | 1 MHz 100 100 100 100 100 100 kHz
(DC/DC/DC) kHz kHz kHz kHz kHz

Signal board ax0 | ax1 | &x2 | ax.3 - - - - - -

Signal board DI2/DQ2 | 20 kHz | 20 kHz o - - - - - - -
x DC24V 20kHz

Signal board DI2/DQ2 200 200 - - - - - - - -

x DC24V 200kHz kHz kHz

Signal board DQ4 x 200 200 200 200 - - - - - -
DC24V 200kHz kHz kHz kHz kHz

Signal board DI2/DQ2 200 200 - - - - - - - -
x DC5V 200kHz kHz kHz

Signal board DQ4 x 200 200 200 200 - - - - - -
DC5V 200kHz kHz kHz kHz kHz
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e "PTO (pulse A and direction B)"

® "PTO (clock up A and clock down B)" (as of V4)
e "PTO (A/B phase-shifted)" (as of V4)

® "PTO (A/B phase-shifted - quadruple)" (as of V4)

:PTO (Pulse A and Direction B)
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PROFINET I

PROFINET or PROFIBUS
with PROFsafe PCIFG

|
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SINAMICS S$110 / S120 drive system

Line-side components
Line reactors
Line filters

Active Interface r
Modules

Power supply
For suitable 24 V devices see catalog KT 10.1

L

SINAMICS S110/ S12 !5

Line Modules
DC link components
Braking Module

Braking resistors

Basic Line Modules
Smart Line . I
Modules :
Active Line
Modules

Capacitor Module

Control Supply Module

i ll|

Control Units SIMOTION Control Units Motor Modules
CU310 (S120) D425 2 Single Motor
CU320 (5120) 3:355 ’;o“;'e”M :
ul otor
CU305 (S110) RIS Modules
Sensor Modules Power Modules o Load-side components
SMC10/SMC20 Motor reactors
SMC30 Sinusoidal filter
SME20/SME25 ,
AC motors Connection methods

Synchronous motors
1FT6 motors

1FK7 motors

1FS6 motors

1FW3 torque motors
Gearbox

Geared motors

Linear motors
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SINAMICS S110 Leo! gz

(o, u>15) Power Module <
(J xS~ 1) Control Unit <

Table 1-1 General technical data

Electrical data

Line supply voltage:
Blocksize format units T-ph. 200 V to 240V AC +10 %
3-ph. 380 V10480V AC +10 %

Rated pulse frequency:

Blocksize format units 4 kHz

Line frequency 47 Hz to 63 Hz

Output voltage:

Blocksize format units 0V to rated line supply voltage at 3-ph. 380 V up to 480 V AC units,
0V to 0.78 of the line supply voltage for 1-ph. 200 V to 240 V AC units.

Electronics power supply 24V DC -15/+20 %™, safety extra-low voltage DVC A (PELV)

Short-circuit current rating SCCR in accordance o 1.1 KW — 447 KW: 65 kA
with UL508C (up to 600 V) « 448 KW —671 kW: 84 KA

e 672 KW -1193 kW: 170 kA
e >71194 kW: 200 kA

Radio interference suppression Category C3 (option)
acc. to EN 61800-3 Category C2 (option)
for systems implemented in conformance with the documentation
Overvoltage category 1l acc. to EN 60664-1
Degree of pollution 2 acc. to 60664-1

O 38 Ol ugexd 9 0% JLas!

Three-phase

— L1
tg Optional Optional Power Module
Contactor line reactor line filter Blocksize Motor
Fuse

:
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i 3 ] | = '
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I 4 I [y |
e | e
I ' | '
— e ok —d N I
Fuses [[] [ [[] I
Line contactor \ \‘-. \\.\ N\,\ \\x
e reacor [ {EI_' 3
optiona
333 8
Line filter -f f
int./ext. s 3
(optional)
LT LZL3 L N
Power Power
Module Module
Uz v2wz2 Uz vawz2
1] il
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PM340 us1g

Power Module frame size FSC, with and without Power Module frame size FSD, with and without integrated line
integrated line filter filter

Table 3-1 Overview, Power Modules PM340 (selection)

Power Module (230 V) frame size FSA, with and without | Power Module frame size FSB, with and without integrated line
integrated line filter filter

Power Module (400 V) frame size FSA, without
integrated line filter

Power Module frame size FSE, with and without Power Module frame size FSF, with and without integrated line
integrated line filter filter
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Power Module
Interface (PM-IF)

Connection to the option module
Braking signal

DC link
connection DCP/DCN __
Line supply connestefr———

Braking resistor R1/R2 == ]

Motor connection

PM340 FSA s JS il

Protective conductor connection for

line supply cable

Protective conductor connection fDr I

motor cable -

Frame size FSA: 1.1 Nm

Frame size FSB: 1.5 Nm
Frame size FSC: 2.25 Nm

R
@
=]

Frame sizes FSD/FSE:
M6 - 6 Nm

Frame sizes FSD to FSF
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3.1.3.2 Line supply connection

Table 3-2  Terminal block, line supply connection 1-ph. 200V - 240V AC

Terminal Signal name Technical specifications
1 L Line phase L
@ @ 2 N Line phase N
{ | 1l !
L N
Ut wvi
L1][L2
Max. conductor cross-section: 2.5 mm?®

Table 3-3  Terminal block, line supply connection 3-ph. 380 V - 480 V AC

Terminal Signal name Technical specifications
1 Ui External conductor L1
2 VL2 External conductor L2
— — — 3 W1/L3 External conductor L3
et | | E i
NN 4 PE PE connection
OO ‘
\l_ll W W2 | W3 || PE “]I
ol o
AEL e o F e D pdd -l il g 56 5 b Jls 5
3.1.33 Motor connection

Table 3- 4 Terminal block, motor connection 200V -240V 1 AC and 380 V- 480V 3 AC

Terminal Technical specifications
@ PE connection

U2 Motor phase U
2“—\% A"—\\/—J\L‘ V2

Motor phase V
w2 Motor phase W
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3.1.34 Braking resistor and DC link connection

Table 3-5 Terminal block, braking resistor, and DC link connection

Terminal Technical specifications
DCN DC link negative
DCP/R1 DC link positive and positive connection for braking resistor

[ it i R2 Negative connection for the braking resistor
SO

XN || DCPRI | R2
ai

YL 3 Sl
1-ph. 20010 240V AC £ 230V AC
L N PE % 125V DC
R R Power
1
! ] Module
| _— i PM340
' T ! Blocksize
PM-IF interface 1o -
Control Unit CU305 e
| E—
I
)’""""I

24VDC '

power — Safe Brake { M \ 1) Oy for PRAS40 WIS intsyasad lins St

- — Relay | 3= y ) Thes Erakineg re isior Conree fion mus ke shisided. | & b ng resisior
sup ply \ /r" i Ening s ad, i ML b prodecied by @ Tre contadon

for brake
CTRL
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J 55" w19 4 Thermoswitch flast

&:aﬁj\.aﬂ‘)f‘.J}A.;J-\G;Adff-’.}-‘)J%D(‘Su63‘9)})‘&9‘)&\;‘#}5}@:%&‘}:@&\’a‘JJ
JD)‘OMJBBJ:.'G(N.G\;L@.?-‘%&Qthiﬁmégijcbﬁda)-@bl)a\i;wa:;&rﬁbﬂj,ﬁy}

b}&@

J\ O O O
@ UL NL2 L3
Control Unit
DCP/R1 Q——lm
Themostatic switch
OFF2 o5 _/T1
(Dl) 24V Power Module %g ‘
@ £ T2
. R2
R2 th
3,5 eslisl ) SIS S 51015 g0 92505 48 ol ol
125V DC
PE L1 L2 L3 230V AC ax.
l./ L \.J_)
‘ e ‘ —‘ R —— Contactor
? ? .i_r)
@] (L Jﬁ -LL
& L1 N2 L3
DCPR1 O_—|R1
e [T
Power Module g 5
£y
o L= T2
R2 r:j_éRz Thermostatic switch
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e CU305 PN (PROFINET)
e (CU305 DP (PROFIBUS)

CU305 J g5~ w19

il 5 I3 51 S by e J xS sl

e CU305 CAN
Olesin
Table 6- 1 Number of interface for CU305 PN/CU305 DP/CU305 CAN
Type CU305 PN CU305 DP CU305 CAN
Digital inputs/outputs " 4 4 4
Digital inputs, electrically isolated 5 5 5
Failsafe digital inputs (F-DI)2 3 3 3
Analog input 1 1 1
Failsafe digital output (F-DQ) % 1 1 1
DRIVE-CLiQ interface 1 1 1
PROFINET interface 2 -- --
PROFIBUS interface -- 1 --
CAN interface -- -- 1
Serial interface (RS232) 1 1 1
Power Module Interface (PM-IF) 1 1 1
Encoder interface (HTL/TTL/SSI) 1 1 1
Motor temperature sensor input 1 1 1
24V electronics power supply 1 1 1
Test sockets 2 2 2
Interface for BOP 1 1 1
Terminal CU305 PN CU305 DP CU305 CAN
Specific interfaces
X150 P1 /X150 P2 PROFINET - -
X126 - PROFIBUS CAN
Identical interfaces
X100 DRIVE-CLIQ
X124 Electronics power supply
X130 Failsafe digital inputs
X131 Failsafe digital inputs/outputs
X132 Digital inputs/outputs, analog input
X133 Digital inputs, motor temperature sensor input
X23 Encoder interface (HTL/TTL/SSI)
x22 Serial interface (RS232)
X520/ X521/ X522 Test sockets
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X150 P1/ P2

PROFINET

X100

DRIVE-CLIQ interface

]
Encoder interface
(HTLUTTLUSSI

Shield connection
with M3 screw

X124

Electronics power supply

X130

Fallzafe digital inputs

X131

Fallsafe digital inputs/outputs

X132

Digital inputsfoutputs
Analog input

X133

Digital inputs/
temperatune sersor input

X2z

Serial interface
Starter/IOP

Test sockets
(TO, T1, M)
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B .
\ Protective conductor

connaction M4

Diagnostic LEDs:
RDY

COM

OUT=5V

MOoD

PROFINET LEDs
LNK1
ACTA
LNK2
ACT2

Type plate

Cover for
Basic Operator Panel

Memaory card
slot
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X126

PROFIBUS
X100
DRIVE-CLiQ interface

X23
Encoder interface
(HTL/TTLSSI)

Shield connection

Power Module Interface (PM-IF)

" Protective conductor

CU305 DP s ¢l

with M3 screw connection M4
X124
Electronics power supply
Diagnostic LEDs:
X130 ROY
Failsafe digital inputs OUT>5V
MOD
X131
Failsafe digital inputsi/outputs 2]
3|
X132 '.'
Digital inputs/outputs -
Analog input
X133 Type plate
Digital inputs/
temperature sensor input
Connection for
X22 Basic Operator Panel
Serial interface
Starter/IOP PROFIBUS
address switches
Test sockets - / T 1V e /
(T0, T1, M) C—A‘..¢ '4/_!/- : m{nory card
@‘cMMwL:SJﬁ &.ﬁ:)bw))‘ w:a}'g;.g}Dlp SWltCh &.CU U'.’-‘ S 2
Table 6- 5 PROFIBUS/USS address switch
Technical specifications Switch Significance
S1 20=1
52 21=2
f— 20 20 22 2 20 2 2¢
Significance:
9 1 2 4 8 16 32 64 S3 22=4
ON |s4 23=8
OFF S5 24=16
S1 S2 S3 S84 S5 S6 57 S6 25 =139
Example: 2+4+8+16 =30 S7 26 =64
PROFIBUS/USS address = 30

53| Page



SIEMENS

fhg;&uuf\‘y-for&'{e Ob i) iU okige— 3 o sl ST g

535S dlast ol y ol (slas )8 51 SS als s J ST doly Je aw 8 6,y » X100 b5l oS 4

Al (o CU aoly 4 55550 5 (35 p 0 4

6.3.4.1 X100 DRIVE-CLiQ interface

Table 6- 8 DRIVE-CLIQ interface

Pin Signal name Technical specifications
1 TXP Transmit data +
5 2 TXN Transmit data -
8 3 RXP Receive data +
1 A 4 Reserved, do not use
5 Reserved, do not use
6 RXN Receive data -
7 Reserved, do not use
8 Reserved, do not use
A +(24 V) Power supply
B GND (0 V) Electronics ground
Connector type: RJ45 socket; blanking plate for DRIVE-CLIQ interface included in the scope of delivery;
blanking plate (50 pieces) Order number: 6SL3066-4CA00-0AAQ
The maximum DRIVE-CLiQ cable length is 100 m.

L1
L2
L3
Q1 |
e
DRIVE-CLIQ
PROFIBUS or CANopen
X126 STO X100
Control
Unit
305
Hx124
Do
et e line contactor Power Module 340
1 X22
line filter I
® 4
fine filter null modem cabel
line reactor
SMI-motor
1FKT or 1PH7

O PCIPG

E‘;
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Table 6-9 Terminal block X124

Terminal Function Technical specifications
+ Electronics power supply Voltage: 24 VDC (20.4 V- 28.8 V)
BJ + Electronics power supply Current consumption: max. 0.8 A (incl. 0.35A for HTL
=+ . encoders, without DRIVE-CLIQ and digital outputs)
M Electronic ground
T M Electronic ground Max. current via jumper in connector: 20 A
==
Max. connectable cross-section: 2.5 mm?
Type: Screw-type terminal (see Appendix A)

Additional
external 1O supply

24v |1

m I M CU305 PN
T CU305 DP
- CU305 CAN

il 5l ol 4l a4 oss e 0olizel DO11 6 DO8 sla s = 5148 Slej %

PM Jsile 0 i pals &y g o3 Sl 03Y S5 58 o sl PM U3k 5ICU Jg3le aydis e 55 8
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6.343 X130 failsafe digital inputs

Table 6- 10 Terminal block X130

Terminal Designation Technical specifications
1 DI 16 Input characteristics in accordance with IEC61131-2,
2 DI 17+ Type
®[ 1P 3 DI 17- Typical current consumption: 6 mA at 24 VV DC
@[ 2p Electrical isolation: The reference potential is terminal
3 4 DI 18
oz p M1
O4p 5 Dl 19+ Permissible level (incl. ripple)
@[ 5D 6 DI 19- High level: 15V to 30V
Low level: -3V 10 +5 V
Q6P
@[ 7B 7 24 V1 Additional external power supply for connecting DI 16/DI
@[8 = 18 to ground M1.
See also "Example of circuits for the F-DI/F-DO..." in the
chapter titled "Example connections”.
8 M1 Reference potential for the failsafe digital inputs/outputs
X131 Jise 5
6.344 X131 failsafe digital inputs/outputs

Table 6- 11  Terminal block X131

Terminal

Designation "

Technical specifications

DI 20

M| =

DI 21+

(48]

DI 21-

b

DI 22

Input characteristics in accordance with IEC61131-2,
Type 1

Typical current consumption: 6 mA at 24 vV DC
Electrical isolation: The reference potential is terminal
M1

Permissible level (incl. ripple)

High level: 15V to 30V

Low level: -3Vto+5V

DO 16+

[V YV VY]

1
o~ Ot £ W kM =

DO 16-

Maximum load current: 500 mA

Max. leakage current: 0.5 mA
Short-circuit protected

load types: resistive, capacitive, inductive
Switching frequency:

For inductive load: Max. 0.5 Hz
Maximum lamp load: 2 W

DO 16+: Current sourcing
DO 16-: Sink output

241

Additional external power supply for DO 16+, terminal
X131/5.

See also "Example of circuits for the F-DI/F-DO..." in the
chapter titled "Example connections”.

M1

Reference potential for the failsafe digital inputs/
outputs
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6.34.5 X132 Digital inputs/outputs, analog input

Table 6- 12  Terminal block X132

Terminal Designation ') Technical specifications

1 DI/DO 8 As input:
DIDO 9 input characteristics in accordance with [EC 61131-2,

2

Type 1
3 oDIoo 10 yp
4

All digital inputs are floating. The reference potential is M.
DIDO 11 Typical current consumption: 7 mA at 24 V DC

Level (incl. npple)

High level: 15V to 30V

Low level: -3V to +5V

DI 8,9, 10, and 11 are "rapid inputs" 2
Signal propagation times:

For"0" = "1™ 4 ps

For "1" - "0": approx. 4 ps

As output:

Maximum load current: 100 mA

Max. leakage current: 0.5 mA
Short-circuit protected, automatic restart after short-circuit

[
0~ ot B R =
YRR YY"

Load types: Resistive, capacitive, inductive

Switching frequency:
For inductive load: Max. 0.5 Hz
Maximum lamp load: 2 W

M Reference potential for the digital inputs/outputs and the
M analog input

Al + Differential input voltage: -10 to +10 V, maximum resolvable
Al - range: -11 to +11V
Commeon mode range: -15 Vo +15 'V

Resolution 13 bits

0|~ [T N

X133 Jbw 5
6.3.46 X133 digital inputs, motor temperature sensor input

Table 6-13 Terminal block X133

Terminal Designation 1! Technical specifications
1 DI O Input characteristics in accordance with IEC61131-2,
2 DI 1 Type 1
3 DI 2 Typical current consumption: 6 mA at 24 V DC
@E 1B Electrical isolation: The reference potential is terminal
odzp| |4 DI'3 M2.
@E 3B Permissible level (incl. ripple)
@E 45 High level: 15V to 30 V
@E 55 Low level: -3V to +5V
@E 6> 5 M2 Reference potential M2
QU 7p 6 M2
@E 8> + Temp Motor temperature measurement KTY84-1C130 (KTY+)
Temperature sensor connection KTY84-1C130/ PTC
8 M (- Temp) Ground for KTY or PTC
Max. connectable cross-section: 1.5 mm?
Type: Spring-loaded terminal 1 (see Appendix A)
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6.34.7 X23 HTL/TTL/SSI encoder interface

Table 6- 14 Encoder connection X23

Pin Signal name Technical specifications
1 + Temp KTY or PTC input
2 SSI_CLK SSI clock, positive
AN 3 SSI_XCLK SSI clock, negative
@ 4 P_Encoderb VvV / 24V Encoder power supply
/E? 5 P_Encoder 5 /24 V Encoder power supply
g 8 6 P_Sense Sense input encoder power supply
g o 7 M Ground for encoder power supply
o o) 8 M (- Temp) Ground for KTY or PTC
g g 9 M_Sense Ground sense input
\‘\?_/ 10 RP R track positive
11 RN R track negative
\ @ / 12 BN B track negative
13 BP B track positive
14 AN_SSI_XDAT A track negative / SSI data negative
15 AP_SSI_DAT A track positive / SSI data positive
Type: 15-pin sub D connector

X23 oyl s 4 Caliseo (Sl 50455 Lt o9

Connection example 1: HTL encoder, bipolar, with reference signal

i T x
M K1‘I’I ", ';I =; 15 Track A
K1 :. 114 Track A*
K2* | : : 13 Track B
K2 : 12 Track B*
K3 | 10
K3 ! E Reference signal R
= 'ﬂlb : / , 1; Reference signal R*
7 = p Encoder power supply 24 V
i :: Encoder power supply 24 V
i
t Ground for encoder power supply
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Connection example 2: HTL encoder, unipolar, with reference signal

I
L xes
K1 | 15
I ! " Track A
i — Track A*
K2 13 Track B
K3 12
Ub : = Track B*
2C [M 10 Reference signal R
% Reference signal R*
- Encoder power supply 24 V
Ground for encoder power supply

Pulse/Direction &l

s 5,8 531, SINAMICS 4155 ¢ PLC e o il s b 55 baw g 01y 0 X23 Ll Law g

5505 J 25~ o3l PoOSItiONINg

(Direction)cgs J =8 &l p 55 b &S 5 (PUISE) i 4o J 287 (6l L &S 2

Pulse/direction interface: Pulse

O
e}

O
QO

o
e}

O
Q

O
0

0
o
o o)
O
1

Q)

Pin Signal name Technical data
106 Not relevant -
o 7 M Ground
@ 8to 12 Not relevant -
15 13 BP B track positive
Pulse/direction interface: Direction

14 Not relevant -
15 AP_DAT A track positive

Type: 15-pin SUB D connector

55 o plil STARTER 1531 ¢ 5 55 Pulse/Direction (sl p5¥ olekes
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K1

Pulse/Direction & yge 4 Jlail o« 51 Jbo

pp FLFLFLFL_F1FLFLA
NF—l—

K2

T X23
: 15 Count signal (pulse sequence)
, 13 Directional signal

7 Ground

Table 6- 18  Setpoint value specification: Sensor signal with TTL level

g0 o3lizl 33 TTL (gla s SS1 51 0l 5 o Pulse/Direction <t s

Pin Signal name Technical data
™ 1to 6 Not relevant -

@ 7 M Ground
15 g 8to 11 Mot relevant -
8 O 12 Setpoint value specification, sensor B track negative
o] g 13 signal B track positive
g O 14 Setpoint value specification, sensor A track negative
g g 15 signal A track positive

@]

1

Q)

Type: 15-pin SUB D connector

K2

e

K2 | XOOOOOCOOC T 12

T X23

13

Encoder track: A track positive
negative

Encoder track: B track positive
negative

Ground

Figure 6-7  Connection of TTL encoders to interface X23 for setpoint value specification via A track

and B track
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6.3.4.9 X22 serial interface (RS232)

Table 6- 19  Serial interface (RS232)

Pin Si;_;nal name Technical data
1 Reserved, do not use
2 RxD Recesive data
3 TxD Transmit data
4 Reserved, do not use
5 Ground Ground reference
5 Reserved, do not use
6 Reserved, do not use
7 Reserved, do not use
8 Reserved, do not use
9 Reserved, do not use

Type: 9-pin SUB D connector

la 2el5b 0,53 g abable ,l87 1l o ann abable L8 1 8 15 S e CU305 (o,

D9y J S oy 555 e oslinl b i JWasl 50,503 s Firmware <o w7 s CU e o Jlist ol
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Additional
extemnal 10 supply

24y |1

(. +24V
m 1Y CU305 PN
N M CU305 DP
. CU305 CAN

3 Qo7 | [ e DI21- | L 3
4 _2|pi18 DI 22 [ pio2 1C 4
i T {
5 AIDi19+ v D016, L 5

- DI 19 DO 16
& olote TR T | e St
- |
7024 24 V1 jye T
3_>>' M1 M1 Ne 8
Iy :
1
|
X132 | ‘x133

1. 'oios 2) D4|'D =T Dio I_Sc_"

A
2 ./lowog ? }@ +24V DI 1 m- DI 1 r-)c 2
| 2
3_3? DIDO 10 2 DI 2 P pi2 (0.3
4_}§: DIDO 11 2) D13 Di3 1L 4
1
b
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Additional Additional
External 10 power supply External 1O power supply
24V 24V
24v1‘ ‘ M1 24v2‘ ‘ M2
24 V1 X124 24 V1
| B [
+ 13 -
2o
M3 Emmm—
L \
S19| S18) S17) S16 X440 xis1|  S20) s21] S22
(1. .DI 16 DI20 T T
2,2DI 17 DI21 b2
Ha.4 e
M1 112511 pizz [ M
5.2D119 DO 1605
M1HE2 568 -
24&1__%3.5‘ .-: -Si__24MV11 | ’ IH16
H— 41 -
+
I 24 V2
|
sg| s9) s10) S ‘
1 X132 X133 SDW 51 52 S3
) |z pwnos DIO0 T 1]
2.9DIDO 9 DI1 5.2
3.5DI/DO 10 DI2 5.3
4_5DI/DO 11 DI3 T4
H8,  H9 H10[ H11 Doy 5
Al | e .
R ® ® Ok
T T =& M2
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Additional
External 10 supply

24V | 1

; +24\V
ﬁi’i’éi M CU305 PN
oG v CU305 DP
CU305 CAN

X132 |

1, oios 2 ORI 1 oo
2 ;}

(‘_
2
2,/ |oiDOg 2 +24V Dl1 D|1|—<CL
3. A'pipo 102 DI 2 D2, 0.3
+ Voo BRI o
_)(’ D”DO‘HEJ D|3 C D|3
5
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Additional Additional
External IO power supply External 10 power supply
24V 24V
241 ‘ ‘ M1 242 ‘ ‘ M2

24 |V1

1) Currentsm&i

. [1]
X124 = e
Sink output + A MTer r/ (
e MI 1
I A — N
M1 /J_f}.. eefiees
X130 X131 fl fl (
el sy
2%“ 24 V'l—-%*é-‘ F-DI O F-DI 2 -5%
%E'- DI 22 33
Current sourcin M F’T| F-DI1 E-DO D| '%:E
2) - i e ) Eovd |
ICurrent sourcin 24 V1 78 8 24 V1
M1—{=6 e M
|
M1
1 24 V2
] ] ' ]
581 591 S10 511}
. y X Do X1 SOW Sq s7)  s3
i 3 .
3 4 EDI!DOQ DI E
j 3,3DI/DO 10 DIz £ 3
i 4. iDIDO 11 DI3 T 4
H8  H9| H10[ H11 - Y
Somedd L |
. 7.1 LT |
QQ Sa S| m2
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RDY Ready
COM Option Board
ouT>5v Encoder current supply > 5V (TTL/HTL)
MOD Operating mode (reserved)
L8 0k s WLED icaass
LED Color Status Description/cause Remedy
RDY - OFF Electronic power supply is missing or outside Check the power
(READY) permissible tolerance range. supply
Green Continuous The unit is ready for operation. -
Cyclic DRIVE-CLIQ communication is in
progress.
0.5 Hz flashing | Commissioning/reset -
light
2 Hz flashing Writing to the memory card. -
light
Red Flashing General errors Check parameter
2Hz assignment/configurati
on.
Red/green | Flashing The control unit is ready for operation, but there | Install the missing
0.5Hz are no software licenses. licenses.
Flashing Updating the firmware of the DRIVE-CLIQ -
Orange 0.5Hz components.
Flashing DRIVE-CLiQ component firmware update Switch on the
2Hz completed. Waiting for POWER ON of the component.
corresponding components.
Green/ Flashing Detection of the component via LED is activated |-
orange 2 Hz (p0124[0]).
or Note:
Red/orange Both options depend on the LED status when
module recognition is activated via p0124[0] = 1.
LED Color Status Description/cause Remedy
CcCoM - OFF Cyclic communication is not (yet) running. -
CU305 DP Note:
CU305 PN The PROFIdrive is ready for communication
when the Control Unit is ready for operation
(see LED: RDY).
Green Continuous Cyclic communication is taking place. -
Flashing Full cyclic communication is not yet taking -
0.5 Hz place. !
Red Flashing The PROFIBUS master is sending a faulty Modify the
0.5 Hz parameter assignment or the configuration is configuration between
incorrect. master/controller and
control unit.
Flashing Cyclic bus communication has been interrupted | Rectify the fault in bus
2Hz or could not be established communication.
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4als|
COM - OFF Electronics power supply is missing or outside -
CU305 CAN permissible tolerance range.
Communication Board defective or not inserted.
Green Continuous OPERATIONAL -
Flashing PREOPERATIONAL -
25Hz No PDO communication possible.
Single flash STOPPED -
Only NMT communication possible.
Red Continuous BUS OFF Check the baud rate
and cabling.
Single flash ERROR PASSIVE MODE Check the baud rate
The error counter for "error passive" has reached | and cabling.
the value 127.
Double flash Error Control Event Check the connection
a Guard Event has occurred. to CANopen master.
MOD - OFF Operating state (reserved) -
OUT>5V - OFF - -
Orange Continuous The voltage of the electronics power supply for -
the measuring system is 24 V. 1)

PM &5, »,CU Jsib s

Snap-mounting the CU305 onto the Power Module PM340
(frame size FSA)

Power Module PM340 (frame size FSA) with CU305

67| Page



SIEMENS

Iug,eu\m‘lyforufg Ol e w3 kiga— b s gl S| ki

CU a3 05 STas

Removing the CU305 from the Power Module PM340 (frame size FSA)

oslizal Lo CJB 5 b eyl palis sdalin 5 a5 bl S AS &K Sl 0l o CU w1y 63, 5
(BOP20).5 4os

Interface description

Figure 7-1 Basic Operator Panel BOP20

68| Page



SIEMENS

Iug,eu\m‘lyfo.»u{g Ol e w3 kiga— b s gl S| ki

BOP .

1. BOP20 and Control Unit CU305 2. Press the latching cams of the cover together
simultaneously.
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1.2 Component list
Products
Table 1-1
Components Qty MLFB / Order number Note
1. PM1207 Power supply 1 6EP1332-1SH71
2. S7-1200 CPU1214C 1 BES7214-1AE30-0XB0O DC
3. Basic panel KTP1500 (color, PN) 1 B6AV6647-0AG11-3AX0 optional
4. SINAMICS Power Module PM340 1 6SL3210-1SB12-3AA0 230V
5. SINAMICS Control Unit CU305 DP 1 6SL3040-0JA00-0AA0 Pulse/direction variant
from firmware v4.3
6. Synchronous servo motor 1FK7 1 1FK7032-5AF21-1UAO DRIVE-CLIQ
7 SINAMICS S$110 MMC incl. firmware Optional, if CU305
v4.3 and licensing 1 6SL3054-4EDOO-0AAQ already existed with old
firmware
S Ol e
Components Qty Order number Note
Power cable 1 BFX5002-5CG01-1ABO
. Signal line DRIVE-CLIQ 1 B6FX5002-2DC00-1ABO
10. Commutation inductor 1 6SE6400-3CCO00-4AB3 Optional
11. 230 V connection with fusing 1 L,N
12. Limit switch 2 Specialist dealer Mechanically operated
13. Reference point switch 1 Specialist dealer Inductive
14. Emergency stop circuit-breaker 1 Specialist dealer Make contact
15. 15 pin sub-D plug with cable m Specialist dealer Connection of
pulse/direction signals to
encoder interface of
CU305 DP
16. 330 ohm resistor 2W 1 Specialist dealer Load resistor
17. Serial null modem cable to 1 Specialist dealer RS232 (pin 2 and 3
commission the Sinamics S110 rotated)
3L d90 Sl ey
Programming package
Table 1-3
Component Qty MLFB / Order number Note
18. | STEP 7 Basic V10.5 1 BES7822-0AA00-0YAD

19.

STARTER startup tool on DVD

6SL3072-0AA00-0AGO

As of version 4.1.5 for
firmware v4.3
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2.1 Wiring diagram

S$7-1200 PM1270 + CPU1214C
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Figure 2-1
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T Table 2-1
Pin Signal name Technical details
/@‘\ 1-6 | not relevant -
7 M Ground
@ 8 not relevant -
o
P f¢] 12
o? 13 | BP B track positive
o? Pulse/direction interface: direction
Q g 14 | not relevant -
oo 15 | AP_DAT A track positive
\‘3) Pulse/direction interface: pulse
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Figure 2-11
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v & Technoiogicafobjects v Extended Inshactions
I Add new object » R
v §6 Axis_Servo [DB2) » [ ] String + Char
& Configuration » __|Program control

e » "] Communications
¥ Commissioning —

: ; » ] Interrupts
i Y| Diagnostics » CJPID
« | Motion Control
Motion Control

3 MC_Power
3 MC_Reset
& MC_Home
3 MC_Halt
3 MC_MoveAbsolute
3 MC_MoveRelative
2 MC_MoveVelocity
2 MC_Movelog

» [ Pulse
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No Program block Function
1. MC_Power Enabling/disabling of the axis
2. MC_Reset Acknowledgement of all pending errors
3. MC_MoveJdog Jog mode
4. MC_MoveVelocity Moving of axis at specified velocity and
direction
5. MC_Home Homing the axis
MC_Halt Ca!ncelling all movements, stopping of
axis
7. MC_MoveAbsolute Absolute positioning of axis
MC_MoveRelative Relative positioning of axis

(MC_Power) yao (53w Jid s /(53w S

Table 10- 55 MC_Power instruction

LAD / FBD SCL Description
“ML_Power_DB" "MC_Power_ DB" ( The MC_Power motion control instruction enables
MC_Power @] Axis:= multi fb in , or disables an axis. Before you can enable or disa-
il Enable:= bool in_, ble the axis, ensure the following conditions:
] ij;‘ 3:::;95 : StopMode:=_int in , * The technology object has been configured
~ Status=> bool t
— - Bu: Ei b;oioo;:.u - correct.
Stoptode Error — y=2_ - —! * There is no pending enable-inhibiting error.
Error=> bool cut ,
— - - The execution of MC_Power cannot be aborted by
ErrorID=> word out , . . . .
- E In- - - - a motion control task. Disabling the axis (input
_ rrorin parameter Enable = FALSE) aborts all motion con-
fo=> word out ) trol tasks for the associated technology object.
Parameter and type Data type Description
Axis IN TO_Axis_1 Axis technology object
Enable IN Bool * FALSE (default): All active tasks are aborted according to the pa-
rameterized "StopMode" and the axis is stopped.
* TRUE: Motion Control attempts to enable the axis.
StopMode IN Int * 0: Emergency stop: If a request to disable the axis is pending, the

axis brakes at the configured emergency deceleration. The axis is
disabled after reaching standstill.

* 1: Immediate stop: If a request to disable the axis is pending, this
axis is disabled without deceleration. Pulse output is stopped imme-
diately.

* 2: Emergency stop with jerk control: If a request to disable the axis is
pending, the axis brakes at the configured emergency stop decelera-
tion. If the jerk control is activated, the configured jerk is taken into

account. The axis is disabled after reaching standstill.
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Parameter and type Data type Description

Status ouT Bool Status of axis enable:

¢ FALSE: The axis is disabled:

— The axis does not execute motion control tasks and does not ac-
cept any new tasks (exception: MC_Reset task).

— The axis is not homed.

— Upon disabling, the status does not change to FALSE until the
axis reaches a standstill.

* TRUE: The axis is enabled:

— The axis is ready to execute motion control tasks.

— Upon axis enabling, the status does not change to TRUE until
the signal "Drive ready” is pending. If the "Drive ready" drive in-

terface was not configured in the axis configuration, the status
changes to TRUE immediately.

Busy QuT Bool FALSE: MC_Power is not active.
TRUE: MC _Power is active.
Error ouT Bool FALSE: No error

TRUE: An error has occurred in motion control instruction "MC_Power"
or in the associated technology object. The cause of the error can be
found in parameters "ErrorlD" and "Errorinfo”.

ErrorlD ouT Word Error ID for parameter "Error™
Errorinfo ouT Word Error info 1D for parameter "Error|D"

ges dab e b Jleb 1) o (gl Sy s5ee Ol 55 o MC-POWER 256 Lo 5

s ois o Technology Object ;s os sin S AXIS 25 5 358 o Jlasl MC_Power oL,
Db h ey 3153 5 e

Sl otd (5 S Olaj L eciiy Ol 55 sy Sy s LT & el 0T KL, StopMode (55,5
Deh a8 g ST Heb 4 bl osd (5 se e s 21, 555 s EMErgency Stop

6’-}?_).) .)ng.a& L;UAUa:— 5}5@&%9 GS}L'StatUS ‘59-‘9?)‘ QJ}{)KQQ)LATQL‘!)J)}{"}J}}.&
LWEMOrID i sud 558 o0 ol EITOMID 5 5 )3 dbgs o gl o lulis 5 s osls 0Lz ETTOT

.s;oMLb)‘jé\rjd)\}T‘_;MbJ:Qb:?a
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"Axis_TECO" — Axis

%0OB100.0Bx6.6
"Control_DB"Set_
Enable_QOrive — Enable

0 - StopMode

%0B1

"MC_Power_DBE"

C_Po
-
EMO
%0B100.0DBx38.5
"Contral_DB".
get Power_

Status 4 Status
%DBE100.DEX7 1
"Control_DE".

Error 4 MC_Error
%DE100.DBwW 2
"Control_DE".

ErrorlD — get_Error_ID

(MC_Reset) ks vl

cEXECUte 6’).))4{°"U_9JYL.’4’.‘5&.JL"'GH-%'-’}*’.“:““"‘i)|J°“°>‘J'C)L§U’-"'o‘}:g5°5jlid‘b}:

Figure 2-16
*%0DB4
“"MC_Reset_DB"
MC_Reset
EN END
%0OB2 Done —4 ..
“Axis_TECO" — AXis Error - ...
%0DB100.0BX6.5
“"Control_DB" Fb_
Reset_Ermor — Execute =
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MC_Power
Axis_1 - Axis Status |- Status_1
Ena 1 -{Enable Busy - Busy 1
1 - StopMode Error = Error_1
ErroriD |-
Errorinfo =
MC_Reset
Axis_1 —Axis Done |- Done_2
Exe_2 - Execute Busy |- Busy_2
Error |-
ErrorlD |-
Errorinfo |-

S ySlos
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r AV N
— MC_Power 4
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Era_1 g 4 | - >t
1 - - _——— - —_——— - — —— =
Status_1 ¢ 5 I I I L t
1L - - = - — - -
Busy_ 1 g I :’v I I | t
T B i e o o e o T iy i G e iy e [ o ) S—— ) T G (i G s i s G &
L Error_1 @ £ I I >t
— MC_Reset Bl it s o it ot i i it g G i o S i e e i i g ] ] e i
Exe 2 g £ I I >t
Tt e s el e al b ey b ra s e Flalesar mo i o 2 sl a2
Done_2 g % [ I >t
Bl it e oy s o s s e S s i et S i e BTy i o o e 7 s
N Busy 2 g ;\: I] t
— Drive Interface 1 L o o _
Drive Enabled 0 | 15 l | I > t
1k - 3 e s g e o s m
Drive Ready g % [ I I I >t
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(MC_MoveJOG) jog v — gwd &S >

3355 b g S K ol e jiws ;3 MC_MOVEJOG <SL < JOg e 53 oS > bt 4

Ao b Iy oG esE s JogBackward . JogForward 5,5 5 45 oo Velocity

aslsl 0355 Cuw y JogBackward L JogForward «5 Sl b Jig plssd o Mg S sty L

"MC_Movelog_
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%062
"Axis_TECO"
%DB100.0BX6.3
"Control_DB"Po_
Jog_fwd =
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“Control_DEB"Fo_
Jog_rev =
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"Control_DB",
Velocity

MC_Movelog

EN

Axis
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ENO

InVelacity = ...
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“Control_DB".
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Error 4 ..
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Axis_1 =] Axis InVelocity |~ InVel_1 Jog_F I | 15 > t
Jog_F =]JogForward Busy |~ Busy_1 | T R R | Py R oy BRI o R S ) B e
Jog_B - JogBackward CommandAborted |- Jog B g @ I I t
50.0 = Velocity Error |- » % =
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Errorinfo |~ 1k ~ _
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500 = = —pr— - == = - -
Velocity R
Axis_1 4 ¢ U > t
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@ The axis is moved in the positive direction in jog made via "Jog_F". When the target velocity 50.0 is reached, this is
signaled via "InVelo_1". The axis brakes to a standstill again after Jog_F is reset.
@ The axis is moved in the negative direction in jeg mode via "Jog_B". When the target velocity 50.0 is reached, this

is signaled via "InVelo_1". The axis brakes to a standstill again after Jog_B is reset.

(MC_Velocity) ool cpmsi g 3 cad g b — wsd &5 >

G oS o il o> ;3 MC_MOVIVEIOCIY S b o poumd i 51 e b &S gliie 4y
2 oy I oS el s EXECYLE (63555 55 Cuts 4 Lawg 5 VeIOCIY (655,5 Luws s ,m

5 o) I MC_Halt 8 b &8 Sloj b cils dal g J 287 dly LJb s 5
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Figure 2-18
%0EBS
"MC_
Movey elocity_
De”
MC_Movelelocity E‘
EN END
%0EB2 In¥elocity - ..
AasIRCe = %0B100.0BX7
%DB100.0BX9.1 stontrall.IH;
“Contral_DE". Busy w4 Velocity_busy
exe_Velocity = Execute Error i ...
%0EB100.0BD14
"Control_DB"
Yelocity - Velocity
%DB100.DBW10
“"Control_DB".
Yelocity_Dir - Direction
false - Current =
) }gl—s.ﬁ
A AL
A N N
MC_MoveVelocity rMovel 4| e e R o, o e s g s o 1 et e ey
Axis_1 - Axis InVelocity |- InvVel_1 Exe 1 g I I ” >t
Exe_1 4 Execute Busy |- Busy_1 1
50.0 4 Velocity CommandAborted |- Abort_1 T 1 - -7 | I ____________
1 - Direction Error |- Busy1 0 5 >t
T
0 < Current ErrorlD |- rl
Errorinfo |- InVel_1 ¢ £ >t
M Bl htadale b [ 1 4 = ar . .
| Abort 1 g £5 >t
MC_Movevelocity rMove2 | —.
Axis_1 —| Axis InVelocity = InVel_2 Exe_2 g I_I g I I >t
Exe_2 —Execute Busy |- Busy_2 Wi —t el el —
15.0 4 Velocity CommandAborted |- Busy_2 B I I P I I .t
1 - Direction Error |- = g
0 {Current ErrorlD |- 1
Errorinfo |- Invel 2 g
50.0
Velocity 15.0
Axis_1 0.0

An active MC_MoveVelocity task signals via "InVel_1" that its target velocity has been reached. It is then aborted
by another MC_MoveVelocity task. The abort is signaled via "Abort_1". When the new target velocity 15.0 is
reached, this is signaled via "InVel_2". The axis then continues moving at the new constant velocity.

An active MC_MoveVelocity task is aborted by another MC_MoveVelocity task prior to reaching its target velacity.
The abort is signaled via "Abort_1". When the new target velocity 15.0 is reached, this is signaled via "InVel 2".
The axis then continues moving at the new constant velocity.
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Parameter and type Data type Description

Axis IN TO_Axis_1 Axis technology object

Execute IN Bool Start of the task with a positive edge (Default value: False)
Velocity IN Real Velocity specification for axis motion (Default value: 10.0)

Limit values: Start/stop velocity = [Velocity| £ maximum velocity

(Velocity = 0.0 is allowed)

Direction IN Int Direction specification:

* 0: Direction of rotation corresponds to the sign of the value in
parameter "Velocity" (Default value)

* 1: Positive direction of rotation (The sign of the value in param-
eter "Velocity" is ignored.)

* 2: Negative direction of rotation (The sign of the value in pa-
rameter "Velocity" is ignored.)

Current IN Bool Maintain current velocity:

* FALSE: "Maintain current velocity" is deactivated. The values
of parameters "Velocity" and "Direction" are used. (Default val-
ue)

* TRUE: "Maintain current velocity" is activated. The values in
parameters "Velocity" and "Direction” are not taken into ac-
count.

When the axis resumes motion at the current velocity, the "In-
Velocity" parameter returns the value TRUE.

Parameter and type Data type Description
InVelocity ouT Bool TRUE:

¢ |f "Current” = FALSE: The velocity specified in parameter "Ve-
locity" was reached.

e |f"Current” = TRUE: The axis travels at the current velocity at
the start time.

Busy ouT Bool TRUE = The task is being executed.

CommandAborted ouT Bool TRUE = During execution the task was aborted by another task.

Error ouT Bool TRUE = An error has occurred during execution of the task. The
cause of the error can be found in parameters "ErrorID" and "Error-
Info™.

ErrorlD ouT Word Error ID for parameter "Error" (Default value: 0000)

Errorinfo QouT Word Error info 1D for parameter "ErrorlD" (Default value: 0000)
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Figure 2-19
Limit switch Reference point switch Limit switch
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%DB5
"MC_Home_DB"
MC_Home [5]
EM END
%0OB2 Done 4 ...
“Axis_TECO" —{ Axis R
%DOB100.0BX8.6 “Control_DB".
“Control_DE". Busy = Home_busy
exe_Home = Execute Etror 4 .
0.0 - Position
Mode it
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Figure 2-23
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(MC_Halt) jqom0 843
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%0DE9
"MC_Halt_DE"
MC_Halt @
EN END
%DB2 Done 4 .
“Axis_TECO" | Axis Error = ..
%OBE100.0BX9.2
"Control_DB".
exe_Halt = Execute =
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Parameter and type Data type Description

Axis IN TO_Axis_1 Axis technelogy object

Execute IN Bool Start of the task with a positive edge

Done QouT Beol TRUE = Zero velocity reached

Busy ouT Bool TRUE = The task is being executed.

CommandAbcerted QouT Beol TRUE = During execution the task was aborted by another
task.

Error ouT Bool TRUE = An error has occurred during execution of the task.
The cause of the error can be found in parameters "ErrorID"
and "Errorinfo”.

ErrorlD ouT Word Error ID for parameter "Error"

Errorinfo ouT Word Error info ID for parameter "ErrorlD"

Jjglaﬁ
. A A
MC_MoveVelocity —Velocity A/ NF N
Axis_1 - Axis InVelocity |~ InVel_1 1 | s ) [N O =
Exe_1 -] Execute Busy |- Busy_1 Exel p IIIIJ L1 >t
50.0 Vr‘a.lnci‘ly CommandAhorted |~ Abort_1 Invel 1 (1) I_I = I 1 | ¢
1 - Direction Error |- "7 o
0 — Current ErrorlD |- e — s e S - o
Errorinfo |- Busy1 o ”J I | > t
1 i —/

L_Abort_1 o £ > L

~MC_ Halt

MC_Halt % I [N s I I ) ORI WA B N
Axis_1 - Axis Done |- Done_2 Exe 2 g I l £5— | 1 >t
Exe_2 | Execute Busy |- Busy 2 A R i i S S e G g S e R
CommandAborted |- Abort_2 Done_2 I I:” » t
Error - o e SR e T | TG e S e, S | e S
ErroriD |- Busy 2 | I 14 [ I > t
Errorinfo |— 7 =
| Abort_2 g £ I l >t
e R . it i e Al o
Velocity

Axis_1 0.0 > t

®0

"Abort_2".

The axis is braked by an MC_Halt task until it comes to a standstill. The axis standstill is signaled via "Done_2".
While an MC_Halt task is braking the axis, this task is aborted by another motion task. The abort is signaled via

S OB o AT o)l gen 15 ged o 20 Lo JOD &5 (65161 ol L Ol 5 oo 1y Jlad 3 Sl L JOD o ¢ pimman

| Jl&a ol ‘5)‘.&." ob

355 Jws JOO e F1 el &8 o Jb 53 0d pand Sh Sl oo €K 5 il Jb s e 1l
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%OB6
"MC_
MoveAbsolute_
og”
MC_MoveAhsolu
EM END
%0B2 Done ..
“Axis_TECO" — Axis SOB100.0BXT 4
%DB100.0BXS.7 "Control_DB".
“Control_DB". Busy = Absolute_busy
exe_Absolute = Execute Error = ...
%0B100.0BD18
“Control_DB".
Abs_Posiion -{ Position
%DB100.0BD14
“Control_DB".
Velocity - Velocity 4

o Cmbsn oy olis 6l 03V (gl Sl sl 355 (6510 ol EXECULE (35,5 oo ad oSS L oS 5k S
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Parameter and type Data type Description

Axis IN TO_Axis_1 Axis technology object

Execute IN Bool Start of the task with a positive edge (Default value: False)
Position IN Real Absolute target position (Default value: 0.0)

Limit values: -1.0e'2 < Position < 1.0e1?

Velocity IN Real Velocity of axis (Default value: 10.0)

This velocity is not always reached because of the configured accel-
eration and deceleration and the target position to be approached.

Limit values: Start/stop velocity = Velocity = maximum velocity

Done ouT Bool TRUE = Absolute target position reached

Busy ouT Bool TRUE = The task is being executed.

CommandAborted ouT Bool TRUE = During execution the task was aborted by another task.

Error ouT Bool TRUE = An error has occurred during execution of the task. The
cause of the error can be found in parameters "ErrorlD" and "Errorin-
fo'".

ErrorlD ouT Word Error ID for parameter "Error” (Default value: 0000)

Errorinfo ouT Word Error info 1D for parameter "ErrorID" (Default value: 0000)
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MC_MoveAbsolute - Move 1
Axis_1 = Axis Done |- Done_1 Exe 1
Exe_1 - Execute Busy |- Busy_1 1
1000.0 - Position CommandAborted |- Abort_1
Done_1 g
50.0 = Velocity Error |-
ErroriD |- 1
Errorinfo |- Busy 1 o
1
_Abort_1 0
MC_MoveAbsolute — Move 2 1
Axis_1 -|Axis Done [~Done_2 Exe 2 |
Exe_2 —|Execute Busy |-Busy_2 1
1500.0 Posmf)n CommandAborted Done 2 ¢
30.0 < Velocity Error |-

ErrorlD |- 1
Errorinfo | Busy_2 0
50.0
30.0

Velocity
Axis_1 0.0
1500.0
1000.0

Position
Axis_1 0.0

@ An axis is moved to absolute position 1000.0 with a MC_MoveAbsolute task. When the axis reaches the target

position, this is signaled via "Done_1". When "Done_1" = TRUE, another MC_MoveAbsolute task, with target posi-
tion 1500.0, is started. Because of the response times (e.g., cycle time of user program, etc.), the axis comes to a
standstill briefly (see zoomed-in detail). When the axis reaches the new target position, this is signaled via
"Done_2".

@ An active MC_MoveAbsolute task is aborted by another MC_MoveAbsolute task. The abort is signaled via
"Abort_1". The axis is then moved at the new velocity to the new target position 1500.0. When the new target posi-
tion is reached, this is signaled via "Done_2".
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Figure 2-26
%0B7
"MC_
MoveRelative_
0"
MC_MoveRelative
EN END
%0B2 Done 4 ...
"Axis_TECO" - Axis %0B100.0BX7 3
%OB100.0BX9.0 “Control_DE".
"Control_DB". Busy 4 Relative_busy
exe_Relatiy < Execute Error b
%0B100.0B0O22
“Control_DB"Rel_
Distance | Distance
%0DB100.06D14
"Control_DB".
Yelocity - Yelocity -
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Parameter and type Data type Description

Axis IN TO_Axis_1 Axis technology object

Execute IN Beol Start of the task with a positive edge (Default value: False)
Distance IN Real Travel distance for the positioning operation (Default value: 0.0)

Limit values: -1.0e'2 < Distance < 1.0e'2

Velocity IN Real Velocity of axis (Default value: 10.0)

This velocity is not always reached on account of the configured
acceleration and deceleration and the distance to be traveled.

Limit values: Start/stop velocity £ Velocity £ maximum velocity

Done ouT Bool TRUE = Target position reached

Busy ouT Bool TRUE = The task is being executed.

CommandAborted ouT Bool TRUE = During execution the task was aborted by another task.

Error ouT Bool TRUE = An error has occurred during execution of the task. The
cause of the error can be found in parameters "ErrorID" and "Error-
Info".

ErrorlD ouT Word Error ID for parameter "Error" (Default value: 0000)

Errorinfo ouT Word Error info ID for parameter "ErrorlD" (Default value: 0000)
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MC_MoveRelative —Move 1
Axis_1 | Axis Done |- Done_1 Exe 1 g
Exe_1 - Execute Busy |~ Busy_1 1
1000.0 | Distance CommandAborted |- Abort_1 By

50.0 o Velocity Error |- -To
ErrorlD |- 1
Errorinfo |- Done_1 g
1
| Abort_1 0

MC_MoveRelative —Move 2
Axis_1 —JAxis Done |- Done_2 Exe_2 0
Exe_2 -|Execute Busy |- Busy 2 1

500.0 4Distance CommandAborted |- Busy 2

30.0 A Velocity Error - V2SO
ErrorlD |- 1
Errorinfo = Done_2 g
50.0
30.0

Velocity
Axis_1 0.0
1500.0
1000.0

Position
Axis_1 0.0

The axis is moved by an MC_MoveRelative task by the distance ("Distance") 1000.0. When the axis reaches the
target position, this is signaled via "Done_1". When "Done_1" = TRUE, another MC_MoveRelative task, with travel
distance 500.0, is started. Because of the response times (for example, cycle time of user program), the axis
comes to a standstill briefly (see zoomed-in detail). When the axis reaches the new target position, this is signaled
via "Done 2".

An active MC_MoveRelative task is aborted by another MC_MoveRelative task. The abort is signaled via
"Abort_1". The axis is then moved at the new velocity by the new distance ("Distance") 500.0. When the new target
position is reached, this is signaled via "Done_2".
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No Instruction Comment/picture
1. Open the STARTER program
2. Connect the PC with the RS232 interface of the A connection with the PC is also possible via
Sinamics 5110 using the serial null modem the profibus interface. A respective Profibus
cable adapter for the PC is necessary.
3. Create a new project
4, Insert a new single drive unit with the following [inert single drveunit =
characteristics: enesl Diva Uk Bus ficdess |
. SlNAMICS 8_1 _1 0 [ evics lamip Igmmm 3
« CU305DP Deice, [Esmics s110 |
+ Version4.3 —— |
e Online access PPI (or Profibus) e FALS GADAUACD Do
Ra
Lrlre aocese Ipp| LI
Addiers I, j
St =
Gaesl | Heo
5. Double click “Configure drive unit” P
Do) | = o e ) e | el b e A e e | ) )
Xl | 3] | ]|
arf.;'mm ks i it E i::":.‘ R -
n.mnmlt.wmlmlwvmd:vm Unts | Fukrrsoatihe - ariag] Qheta
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No Instruction

Comment/picture

6. Select an object name
Click Next.

Configuration - 5110_CU305_DP - Dvive propertics

Carfigie the dive chisct Drive:
Diive abiect Mlame: Ciive ]
General | Drve ntject o |

Diive abiest ipe: Servn

Lo
Yersien

LComiment:

7. Specify the control structure
*  Speed control with encoder

Click Next.

Configurabion - 5110_CU305_DP - Conkral shackurs

FoiDiive piogenies Drivec Diva_1.005 0

[ Summay

I Biasic pesilianer
I™ Entendad signalz/manitoiing
[ Free function blackz

Cosadbocpoarered——————————
Seint 1M cactrel
— — 1
-

| Carbid melhad:
[[21] 5peed contral [wih ercader i~

Aclual med vabie pieparebon |

L2

+ Bach Hest & Lancal Help
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Select a power unit:

e 6SL3210-1SB12-3Axx, 0.37kW, 2.5A,
AC/AC

Click Next.

Configuration - 5110_CU305_DP - Power_unit

Drive: Drive. 1, DDS 0

Conligura the pokar saction comparant

Componary iame: [Pﬂwﬂ_m*

Conrection vakege: | 200- 240 1-phase AT =
Cooing method: [Irtema ar cookng =]

Tie: [ar =l

Powet unie selection
Oreee o, | Ratedpowe: | Faed cun. | Execution |
ESLTI0IGET I Qbee  O92kW 114 ACAC

3] |SEmolsEle 01kw 116 ACIAC

G5LID1015E Dahe D37k 35A ACIAT

B 32101581 2-21 e 37 W FE4 AL
BSLA10-15E Ae  O.75kw  A2A BLIAC
ESLIOIGEIA0R:  DT5KW 424 ACIAC

‘ | 3

< Back I Heat = I Cance! Help

No

Instruction

Comment/picture

Select a motor:
s  Motor with DRIVE-CLIQ interface

Click Next.

Configuration - 5110_CU305_DP - Mokor

[FiCivz progerizs Dirves: Diriva_1. 005 0.MDE 0
[W]Carii strctue
)P uril Carfiguie the mator;

Metar pame: [Metar

"“F Rezd oal moler azan
St il " Select slandaid mobar flom e
" Entel molor dala

4 Bach Hest Laneczl Help
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10. Select:

. No motor holding brake

Configuration - 5110_CU305_DP -Mator holding brake 2

=i ties Driver Drive_ 1, DDS 0
. Holing brake carfiguratiar:
H &0 )
Click Next.

I Epterded Srabe corrid

T Buakecodinl cdsle boe:

[[0] Brabee crkecl vk dincnoslizs evelahan 54|

<ok [ Het> | Come Heip

11. Encoder 1 is selected by default (motor encoder)

Click Next.

Configuration - S110_CU305_DP - Encoder

[0 progeniss
W] Cartml shiuciuee

Dinvec Diva_1.00S5 0.MDS 0

“which encoder da you wark 1o Lee?
Auicr hoding biake P Ereaderl

2la echiarg | Encoder] |

[Summay
Encoder mvalustion: |Molo|
Encoder name: |uq|u.
A *
| | —I Encoder Codenumber |
[ldenlity =ncader bositeal 0|
i
ooty
Sy |
Dalals
<Bach [ Heotr Cocsl | bep |
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No Instruction Comment/picture

12. | Select the pulse/direction interface as setpoint orfiguration - 5110_CLI3DS._DP - Process daka exchange (drive)

source.
Select the control type:
* Position control

Configure the pulse/direction interface:
* Encoder channel: 2

Drivec Drive_ 1, ODS 0

Salact tha setoaink souica:

Puizeddiection interlaze 'I

Select the conli bype:

1 Spaed cariiol

Cariigare the puse /dieclion nielace:

Encader charnel A |
*  Encoder evaluation: CU305 DP Encadersihsgion:  [CURBOF 3]
»  Pulses per revolution: 2000 im—) SR
. . . e . Signdl shape: Pubesdraction, nosilive [ogic -
*  Signal shape: Pulse/direction, positive logic
Click Next, afterwards click Finish.
gk [ Hets | Comee Help
13. Connect with the target system E
14. Load your project in the target system and select @
“Copy from RAM to ROM* -
AP s dgbi1d § S7-1200 (s,
No Instruction Note/picture
Extract the file from Table 4-1 no. 1 *.zip
2: Open the extracted project with STEP7 Basic *.ap10
v10.5
3. Select the device “CEx7_PLC” in project
navigation and open the device configuration . - —
o
4. Check the device configuration and if necessary | « additional module
adjust it to your hardware e IP address
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No Instruction Note/picture

5 Check whether the “PTO1” pulse generator is
enabled.

1300 Smapure.

e  For this purpose click CPU (1) and then
properties (2).

e Then select "Pulse generator" (PTO/PWM) e ———

(3). : R o e

|75 Commnation [ g te kmv-w.‘
e  Check the settings for PTO1/PWM1 (4-5) e @
O EI—

Vamarand s enat

6. Check whether the clock memory byte 2 is
active

e  For this purpose click CPU (1) and then
properties (2).

e Then select ,System and clock memory*
(3).

e Enable the clock memory byte and set as
location MB2 (4)

T Load the hardware into the CPU

e Select CPU and click the “Download to
device” icon or

¢ Right mouse on CPU and select “Download
to device” > “Hardware configuration”

e After loading set CPU to “RUN” LSS

ey . e S we
Suspuppe  Smap EAbess Aabere by s e
Wy —
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No Instruction Note/picture
1. Select the “Axis_Servo” technological object in <
the project navigation and double click Gerite X
“Configuration” =
lf-u:_n_,«[m-m!
p‘u'_u.m Ab sohate [F811
p.u:_w.m.;(mm:
W Moverelatve [F81104
Hoaguiss
2. Click “Basic parameters” > “General”

¢ Defining the name of the axis: Axis_Servo

e Select pulse interface according to device
configuration: Servo

e Select length unit: mm
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3. “‘Extended parameters” - Drive signals

Used to enable/block the servo drive and is

managed by “MC_Power”

+  Selecting the enable output according to
wiring diagram: Q0.4 Servo_ON

e«  Selecting of ready input according to wiring
diagram: 11.0 Servo_Ready
If servo drive does not provide "Ready"

signal, the value TRUE is to be entered
here

Srephi Prasgatie et gansy
noda Serem 08 s

e

wl T Artrab baree

No Instruction Note/picture

4. “Extended parameters” = Mechanics
Specifying the limits of the motor and converting
pulses into a length unit

*  Pulses per motor revolution: 2000

*  Path per motor revolution: This is where
you enter the distance which, e.g. a slide
covers on a spindle per motor revolution
(e.g. 10 mm)

* Inverting direction: Exchanges “forward”
with “reverse”

5. “‘Extended parameters” = Position monitoring

Defining hardware and software limit switches,
their position and switching behavior

+ Enable both, hardware and software limit
switches.

B omtoer e e

¢+ Define the hardware limit switches . B

Primeuremh el

according to the wiring diagram and specify | comarreps
whether they are designed as make or { I

o

break contacts. (e.g.: 10.2 and 10.1, Upper !
level - break contact) -

* Define the position of the software limit
switches according to the mechanical limits
of your axis (e.g. -5000 mm to 5000 mm) If the axis has been homed it will be moved

within the limits of the software limit switches.

When reaching the software limit switches the

axis is decelerated until standstill.

If the axis is not homed, the hardware limit

switches will bring the axis to a standstill with

emergency stop deceleration when it moves
past the limits.
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6. “Extended parameters” - Dynamic general

Setting the velocity limits, acceleration,
deceleration (see chapter 2.3)

Enter the maximum velocity in
pulses/seconds: 100,000 pps

Enter a permissible start/stop velocity
(pulses/second): 1000 pps

Enter the acceleration and deceleration in
mm/s?, alternatively you can also enter the
startup and ramp-down time in seconds:
Examples: 2 s 2 247.5 mm/s?
Automatic conversion to mm/s®.

g

a1 A gan 481 G chetr 8 gk AL T Emhet
. e g okt
et Pkt e St ehaten
_____ (g
L 100008 P
e
AT et
e Patiels
5 m—h
B by
Besthieuniguny
ﬁ s v

stop

7. “Extended parameters” - Dynamic emergency

Enter an emergency stop deceleration or
ramp-down time to stop the axis when
going past the hardware limit switches or to
stop the axis when disabling through
"MC_Power"

(e.g.: 0.01 s > 49500 mm/s?)

Moesopp
s hrtes
g i bmirbghrd
.
of sy
B e
o Pusels
iy
B birreperey
]
40 meit

No

Instruction

8. “‘Extended parameters” - Homing

Define the reference point switch according
to wiring diagram (10.0 RPS)

Permit the change of direction at the
hardware limit switch (see chapter 2.11 -
case 3)

Determine the approach direction: positive
Specify the right side as detection point of
the reference point switch

Define the approach speed (fast velocity for

reference point switch search):
200 mm/s

Define the entry speed (slow velocity for
the falling edge of the reference point):
10 mm/s

Define the reference point shift: 0 mm

The reference point coordinate (position to
be assumed when homing successful) is
configured on the “MC_Home” block

CE_s7 180 » ChaF_RC »

Techuslogiabjebte + Adis_Ser

Rateseropusmitochales
Linke [reguame) fear

Atubrp sttt
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No Instruction Note/picture

1. Load the fully parameterized project into the :'E

controller.

e Select program blocks and click the
“Download to device” icon or

* Right mouse on CEx7_PLC and select
“Download to device” > “Software”

o After loading set CPU to “RUN"

Technology Object tawgi yeom0 (b e 9 (S 3101 ol

jg;ﬂsc)lp\pachUJMjbﬁb;)ﬂu:l:l,..oq.:lglsu\g\js@4&@6.&@0\3{@5&\

- the CPU will automatically be online

e Then click “Enable” to activate the servo
drive

A4S ob e
No Instruction Note/picture
s Doubleclick “Technological object” > = apbimspaii v
“Axis_Servo” > “Commissioning” Cole 5
z
%
:
E
N
e
2. e  Click “Manual’ PRSP

Topen ruwans
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3. You are now in Jog mode The axis accelerates at the acceleration
e Specify a velocity as well as indicated and will move at the specified
acceleration/deceleration velocity as long as the button remains

pressed. Afterwards the axis is brought to a

*  Click"Jog backwards™ or *Jog forward standstill at the specified deceleration.

4. Go to “Homing” mode The axis will move as long in the defined
e Specify a home position as well as direction until the reference point switch or the
acceleration/deceleration hardware limit switch is detected.

When the negative edge of the reference point
switch is detected, the axis is stopped and the
specified position of the reference point will be
taken on in the current position.

e Start homing

5. Go to “Positioning” mode

e  Specify a velocity as well as
acceleration/deceleration

* Move the axis “Relative” by specifying a

“Path” (+/-)
e Move the axis “Absolute” by specifying a The axis moves from the current position to
“Target” (+/-) the specified path

Please note: the axis can only be moved The axis moves to the position specified.

absolute when it has been homed.

No Instruction Note/picture

6. Error St

If an error is pending, you can reset it by
clicking “Acknowledge”.

G Fadnening g Ammaibersh & hwgebe | @ Ipemen

For example, you can simulate an error by "‘:‘M ?:.,m e
actuating a hardware limit switch. g e B boerion recicbidble
The respective last error message is displayed e ....:..
in the bottom line Tetwss oc00 s e oo L
Geschwmdigiet ©o0 mems Ceschmandughen ¢ iy

Beschleumgung!
Yetpenwg 334

At belws w00

Letzer fehier |

Cherer HmEndschaitar snde susgelost Endschaiter warde snqelaren

b
No Instruction Note/picture
1. Doubleclick “Technological objects” - T ———
“Axis_Servo” = “Diagnosics”. Gerten P

=

=

=
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When the CPU is online, you can see all
currently pending status and error messages.
Software errors can be acknowledged via
“MC_RESET" once they are fixed.

A list of possible software errors can be found in
STEP7 Basic online help.

Te Loy e e D age evehe
T okt meque ErSage ekt
T Endachater potser Endlage ermnchl

[ Sar—— -
W cetviedis ste capeea bedag
P10 ol 0 e Bares sttt

3. Alarm drive RDY-LED on the CU305 flashes red. An error
After an error, which the servo drive detects, a | code is generated. It can be displayed using a
restart is necessary. BOP or with the STARTER software (See

S110 manual for more detailed explanations)
The servo drive is disabled and an alarm
message bit is set

4. Remove the disruption.

e Reset the alarm

 Reactivate the servo drive

» Refence the axis again
No Instruction Note/picture
5. Some serious errors can only be removed by a

“Power Off Reset”.

Switch off the servo drive and then switch it
back on again after a short while.

1SS

S sy s byl el OT 55 oS 53l e ST sl eSS s ¢ Technology Object Axis
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09 14:13:41 Automation & Drives
‘#w»y, Configuration Example x7 S
..+, Positionieren eines Servoantriebes mit $7-1200 und Motion Control

[ Deutsch I English |

Anfrieb bereit Bereit Start/Stop Geschw. [mm/s] 5,00
Antrieb eingeschalten eingeschaltet Max. Geschw. [mm/s] 500,00
Referenzieren referenziert Pulse pro Umdrehung [pulse] 2000
Antrieb in Alarm OK Weg pro Umdrehung [mm] 10,00
Anrieb in Position [ . Beschleunigung [mm/s?] 247,50
R p Not-Aus oK Verzogerung [mm/s2] 247,50
aktuelle Geschw. [mm/s]
wrws Entfernung [+/- mm] +50,00
: Geschwindigkeit [mm/s] 500,00
-
aktuelle Position [mm]
rev Limit fwvd Lirnit
HIASW RPS SWHW
l I Ziel Position [+/- mm] +0,00
Geschwindigkeit [mm /5] 500,00
-5000 2000 O 2000 5000
+1231,58
[mm/s] Geschwindigkeit [mm/s] 500,00
SI E M E N S 500,00 | Start riickwarts I Halt [ startvorwares ]
folen b LI

Akb_Oveisifar@yahoo.com >
N.zanjirian@gmail.com >
0936 113 5347: ules ol »
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