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C181

1
........................................................................... \
24vDCtothe | CU320-2 {gimiation for DIO ... DI21 1= Simulation on ; pO799 (4000.00 us)
— next device | : p0795.0...21 :
! : 10721.0...21 |<— T :
= X124 : : y :
+ [m 90 (—t 24V : oo :
— +I® 1, i Simulation sliEgnaIs \——| r0722.0...21 10723.0..21) }
MI® gy ' p0796.0..21 [ > ;
Me® ——Il M e eecmmmeceeeeeeeeeceeeepmeeeeeeeeeeeeeeeseeeeeeeeseeememae :
I

6 digital inputs, electrically isolated

10722.0 o 70723.0

[07223 ) 1 p—{07233)

072216 o T0723.16
072217 o 072317

[2120]

4 digital inputs/outputs, bidirectional

p0728.8

| \ /0_ 07228 ) 1 p—{r07238
DIIDO 10 <1> ; 50738
pIDo 11 <1> & P4 or
—— i [2130]
p0728.11
fo_ 07221 D 1 o—{r072511
pO74T
ot—, i—g
1 2131]

=
-

=
N

I M 0 1072212 o 70723.12
DI/DO 14 <1> ] T4
01— . .
[2132]

I [N LS
' R 220 Kl EK)
<1> For SERVO and VECTOR (except for G130/G150), the following applies: | 0745 072215 1 072315
Can be used as fast measuring probe inputs (refer to [4735], [4740]). | OT_‘—‘p—g
| [2133]

<2> Jumper open, electrical isolation for DI 0 ... DI 7, DI 16, DI 17, DI 20, DI 21.I

1131 DI/DO 15 <1> |
12t M >
4,

6 digital inputs, electrically isolated
11 Dl4 R 107224 o 107234
:g 72 1 DI5 en aen
EEGEHEL > 07227 ) 1 107237
4, DI7
_g 75 1 DI20 i 70722.20 o 70723.20
5 | DI 21 ¢
STl
) —t M r0722.21 0 r0723.21 2121
— 'Z_*D|/Do12 <1> i
— —+ < > 0728.12 4 digital inputs/outputs, bidirectional
LS 110 DI/DO 13 <1> p -
—
—
—
<
7

1 | 2 | 3 4 | 5 6 7 | 8
DO: CU_G, CU_MV, CU_S fp_2119_51_eng.vsd | Function diagram 2119
CU320-2 input/output terminals - Overview 12.03.13 Vv04.08.00 | SINAMICS
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PROFIBUS
PROFINET

U

PROFIdrive
receive telegram

Header

Drive object 1

Drive object 2

Drive object n

Drive object m

Trailer

<1> The number of PZD receive words depends on the drive object type.

<1> <4>

=

PZD receive word 1

<6> <7>

<6> <7>

PZD receive word 2

r2060[0]

DWORD

r205000] >
205011] >

PZD receive word 3

PZD receive word 4

PZD receive word 5

PZD receive word 6

PZD receive word 29

r2060[1] DWORD
P>
r2060[2] DWORD
P2 >
r2060[3] DWORD _
o>
r2060[4] DWORD
208>
r2060[5] DWORD

PZD receive word 30

r2060[28]

DWORD

r205028] >

PZD receive word 31

r2060[29]

DWORD

2050[29] >

PZD receive word 32

r2060[30]

i - e

DWORD

2050030] >

? <3>

205031 >

Reference quantities for further interconnection

<2> The connector-binector converter only converts the lower 16 bits irrespective of the input variable.
<3> The following representation applies for words: 4000 hex = 100 % for double words 4000 0000 hex = 100 %.

The reference variables p200x apply for the ongoing interconnection (100 % -> p200x).

The following applies for temperature values: 100 °C -> 100 % = 4000 hex or 4000 0000 hex; 0 °C -> 0 %.
<4> In order to maintain the PROFIdrive profile, receive word 1 must be used as control word (STW1) (due to bit 10 "control requested”).
<5> Using the connector-binector converters, the bits can be extracted from two of the PZD receive words 5 to 32 and used as binectors.
<6> Every PZD word can be assigned a word or a double word. Only one of the 2 interconnection parameters r2050 or r2060 can have a value = 0 for a PZD word.
<7> When interconnecting a connector output multiple times all the connector inputs must have either Integer or FloatingPoint data type.

<3> —
=3

p200x

r2090.0

r2091.0

r2091.15

[r2092.0 )

.

1200215 )

r2093.0

&

209315 )

CPROFIdrive sampling time)

<5>

p2099[1]

2 connector-binector converter

p2098[0].0

©

—__r2094.0

r2095.15

1 | 2 4 | 5 6 7 | 8
DO: ENC, SERVO, TM41, VECTOR fp_2468_54_eng.vsd | Function diagram 2468
PROFIdrive - IF1 receive telegram, free interconnection via BICO (p0922 = 999) 27.06.13 V04.08.00 | S120/S150/G130/G150
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r2063[0...30]

IF1 Diag send word 1...32

CPROFIdrive sampling time)

<2>[p2051[0] r2053[0...31]
<> <> EEE S <>
p2061[0] PZD send word 1 <a>
DWORD @] / p2051[1]
- \ (0)
p20611] PZD send word 2
DWORD p2051[2]
) 0
PZD send word 3
pworp @061 p20513]
) @)
PZD send word 4
pwoRrp (8206131 p2051[4]
)
o PZD d d5
v send wort
pworp R2061H p2051[5]
) @)
oworp (22001051 ] p2051[0] P2D send word 6 PROFIdrive send
(0) Q) telegram
PZD send word 7
DWORD p2061[6] @] p2051[7] Header
© Drive object 1
206117 PZD send word 8 )
[p2051[8] | o obi
DWORD (0) < p2051(8] 0 Drive object 2
. 7 PZD send word 9 .
/ ® .
L]
[ ] .
L]
2061[27 * > { Drive object n
[p2061127] |
pworp 20611271 7 [p205128]
o< ) .
_ PZD send word 29 .
DWORD p2061[28] © p2051[29]
(0) Drive object m
PZD send word 30
[p2061[29] | -
DWORD p2061[29] p2051[30] Trailer
©) 0
PZD send word 31
DWORD p2061[30] o p2051[31] @
O~
f * PZD send word 32 PROFIBUS
3> ¢ PROFINET
Reference quantities for
further interconnection
<1> The number of PZD send words depends on the drive object type. p200x
<2> A PZD send word can either be supplied via connector input p2051[x] (WORD) or via p2061[x] (DWORD).
The two corresponding connector inputs cannot be interconnected.
<3> Physical word and double word values are inserted in the telegram as referenced variables. p200x apply as reference variables (telegram
contents = 4000 hex or 4000 0000 hex in the case of double words, if the input variable has the value p200x).
The following applies for temperature values: 100° C -> 100 % = 4000 hex or 4000 0000 hex; 0° C -> 0 %.
<4> To comply with the PROFIdrive profile, send word 1 must be used as status word 1 (ZSW1), not as DWORD.
1 | 2 | 3 | 4 | 6 7 | 8
DO: ENC, SERVO, TM41, VECTOR fp_2470_54_eng.vsd | Function diagram 2470
PROFIdrive - IF1 send telegram, free interconnection via BICO (p0922 = 999) 27.06.13 V04.08.00 | S120/S150/G130/G150
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1. OFF2 (electrical)
<6> |p0844[C]
<3> (1

0845[C]

Ii

(1
2. OFF2 (electrical)
1. OFF3 (fast stop)
<6> |p0848[C]
<3> (1)

<4> [p1152
(r0899.15)

Setpoint 2 enable
[2711.8]

<1> STW1.10 must be set to ensure that the
drive object accepts the process data

PZD).

<2> Only for telegram 220.

<3> When the master control is retrieved,
predefined by STARTER or AOP30.

<4> Only applies if the function module
"extended brake control" (r0108.14 = 1)

is active.

<5> For drive object ENC only bit 10.
<6> PROFIdrive interconnection:

For PROFIdrive standard telegrams, the upper inputs are connected with PROFIdrive-STW1 [2415] and [2416]. Only relevant for CDSO0.

PROFIdrive bit

2000.00 ps

<5>

Control word sequence control

STW seq ctrl

r0898

r0898.0 To the sequencer [2610]

r0898.1 To the sequencer [2610]

r0898.2 To sequencer [2610]

r0898.3 To sequencer [2610]

To setpoint channel [3060.6] [3070.7] [3080.5]
r0898.4 ) T4 servo control [5020.1] (only S120/S150)

r0898.5 To setpoint channel [3060.1] [3070.1]

To setpoint channel [3060.1] [3070.1] [3080.4]
r0898.6 ) 14 servo control [5020.1] (only S120/S150)

To brake control [2701.5]
r0898.7 To expanded brake control [2707.1]

To jog [3030.6]
r0898.8 To ramp-function generator tracking [3080.3]

To jog [3030.6]
r0898.9 To ramp-function generator tracking [3080.4]

To brake control [2701.4]

r0898.12 To expanded brake control [2707.1]

To torque setpoint [6060.4]

To brake control [2701.4]
r0898.14 ) 1 expanded brake control [2707.1]

p0840[C] —
© A-on <3>
0 = OFF1
| 1 = Operating condition, no coast stop (no OFF2)
d 0=0OFF2
N 1 = Operating condition, no quick stop (no OFF3)
___________ 0=0FF3
1 [p0852[C]
' & (1) 1 = Enable operation <3>
[
r2817.0 :-' p1140[C]
! (1) 1 = Enable ramp-function generator <3>
)
________ <2> 1 [pT141[C]
1) 1 = Unfreeze ramp-function generator <3>
» 6 1 = Enable speed setpoint
[p0855[C]
) O)F—» 7 1= Command, open brake <3>
p1055 [C]
(0) 8 1=Jog1 <3>
p1056 [C]
(0) 9 1=Jog 2 <3>
p0854[C]
(1) 10 1 = Control by PLC <1> <3> <5>
1 Reserved
p0856[C]
(1) 12 1 = Speed controller enable
13 Reserved
p0858[C]
(0) 14 1 = Command, close brake <3>
15 Reserved

1 | 2 | 3 | 4 5 6 7 | 8
DO: ENC, SERVO, VECTOR fp_2501_54_eng.vsd | Function diagram 2501
Internal control/status words - Control word, sequence control 24.11.11 V04.08.00 | S120/S150/G130/G150
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PROFIdrive bit

ZSW sequence ctrl

2000.00 ps

<6>
Status word sequence control r0899
From the sequencer [2610] —» 1 = Ready for switching on r0899.0
From the sequencer [2610] —| 1 = Ready for operation (DC link loaded, pulses inhibited) r0899.1 R .
1 [p281000] !
From the sequencer [2610] — 1 = Operation enabled (drive follows n_set) Hr0899.2 ) +o- -3 (0)H !
1 1
2. OFF2 018 o & Hzmo !
p0845[C] From the sequencer [2610] —» 3 | 1 =Jog active r0899.3 ) ! o) (0)H [2428] !
. | 1
1
L s E
1
2(;';;3; From the sequencer [2610] —» 1 = No coast down active (OFF2 inactive) r0899.4 :__E__________________________<_2?_'
[p0849[C] |
pO849[C] ) [2701.1], [2711.1]!
] ]
INF operation From the sequencer [2610] —| 1 = No quick stop active (OFF3 inactive) r0899.5 !
1
p0864 H
From the sequencer [2610] — 1 = Switching on inhibited active 10899.6 !
[2701.1], [2711.1]1
OFF1 H
—_— & > 1 = Drive ready 10899.7 ,
1
OFF2 >1 H
OFF3 - From the sequencer [2610] —| 1 = Controller enable r0899.8 E
1
- 1
1
A Bit 9 = 1 --> Ready to exchange process data —p| 1 = Control requested <1> <6> r0899.9 !
Enable H
internal H
missing 10 Reserved :
or !
fault with '
N . From the sequencer [2610.4] —» 11 1 = Pulses enabled r0899.11 '
this reaction h
1
1
From the basic brake control (r0108.14 = 0) [2701.8] 1 = Open the holding brake (only for booksize units when the brake is _— '
From the expanded brake control/standstil detection (r0108.14 = 1) [2711.8] — ™| 2 | connected to the power unit) r0899.12 E
1
From the basic brake control (r0108.14 = 0) [2701.8] _ " _— !
From the expanded brake control/standstil detection (r0108.14 = 1) [2711.8] — > 13 | 1= Command, close holding brake <4> r0899.13 E
1
1
From the expanded brake control/standstill detection (r0108.14 = 1) [2711.8] —»{ 14 1 = Pulse enable from the brake control <3> r0899.14 H
1
1
1
From the expanded brake control/standstill detection (r0108.14 = 1) [2711.8] —» 15 | 1 = Setpoint enable from the brake control <3> r0899.15 —
<1> The drive object is ready to accept data. [4015.1]
<2> Only for Telegram 220.
<3> These signals are only relevant if the "extended brake control" function module is active (r0108.14 = 1).
<4> If "Safe Brake Control" (SBC) is activated and selected, the brake is no longer controlled via this signal. <6> For DO ENC only bit 9
<5> Only with message frame 220 and activated function module "Extended brake control" (r0108.14 = 1), otherwise hard wiring set to 1. or only bit 9.
1 | 2 | 3 4 5 6 7 | 8
DO: ENC, SERVO, VECTOR fp_2503_54_eng.vsd | Function diagram 2503
Internal control/status words - Status word, sequence control 24.11.11 V04.08.00 | S120/S150/G130/G150
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BT R IE
( po115[3] )
Jog 1
|_
H\ 10898.8

l——O h

; 1024 Jog 2
=T I

H r0898.9
—o' Main setp scal h 4

: > p1070 0 00

[3010] Fixed speed setpoints Suppl setpoint 01
o )
> % soptotorios | (o) ) | egeemn
raise Suppl setp scal == + / - 114 > —
Jog setpoint 1 | > _p1079] o 10 _.
p1058 0s 4
r1050 11 P
Jog setpoint2| I ° nes
lower p1059 | S

[3020] Motorized

[3030] Main/supplementary setpoint, setpoint
scaling, jogging

[3040] Direction limitation
and direction reversal

[3050] Skip (suppression) bandwidth

and speed limiting

r1119 }

potentiometer
HE H
’ -
' 1\1 5| PSC.STW RFG selectloni RFG n_set at outp p0115[1] E
p 1115
T |:| > [5060.1] P i r1150 E
| I ) 1
i > n_set_4 T ! '
Z:EE DSC T_SYMM= Balancing » [5030.1] >l _SeL > 0::\; ! n_ctrl setp sum !
! 1170 !
' = 70 | [1590.1] '
! [3060] Basic ramp-function t : f1700-1] :
l NSOLL_B Spline-Interpolation n_pre_control generatorp Pl !
1430} » » [5020.1] L
| DSCKPC Dynamic
p
] — v setpoint limit ZSW_ 1199 n_act
| X,y X Kp V2axAx ¢ from DSC
4 y | + n_set from
S | ool o . y [5020.1] Ly n_set.5 Ramp-function
p1190H T n ‘?_ " [5030.1] generator < M_limit
: + —| tracking »
>t >
“V2ax Ax
| ¥
| Interpolator DSC position [3070] Expanded
/ controller ramp-function generator - -
* Deadti | t [3080] Ramp-function generator selection,
from eadlime elemen status word, tracking
PROFldrive [ <« X act Simulate ramp-function generator
-~ — <1>
[3090] Dynamic Servo Control (DSC) linear and DSC spline (r0108.6 = 1)
<1> Only for SERVO.
1 | 2 | 3 | 4 | 5 6 7 | 8
DO: SERVO, VECTOR, VECTOR3P, VECTORGL, VECTORM2C, VECTORMV, VECTORSL | fp_3001_51_eng.vsd | Function diagram 3001
Setpoint channel - Overview 16.10.13 Vv04.08.00 | SINAMICS
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[6050] Kp_n-/Tn_n adaptation

Kp adaptation
p1460 p1470 1> p14

1 1

n adaptation

62 pl472

117

@0115[1] (Motor ModulesD

For Kp

(p0115[2] (Motor Modules))

adaptation

p0341 p0342
p1496
r1515
» X {r1518
p1416 p1300
T (r1407.1)
1501
n_ctrl setp sum n_set after filter n_ctrl n_set I Kp E
r0062 > | Symmetrizing H —>O-> > g X M_set
(3001.8] _ A_ o| p1508 P~ 0079 »
' n_set |_comp p1503 ° 1 [6700.1]
r1439 4
» | Reference model A N n p1541 X |«
Droop input p1400.3 4
p1488 - !
A A
[6060] Torque setpoint
[6030] Speed setpoint filter | [6031] Acceleration model A
I_outp max
0640 =
> i Integrator control pT
M-max upper/mot M_max upper eff
<> p1520 p1522 r1538 >
p1442 p1452 Generating the
n_act encoder 1 M-max lower/gen torque limits M_max lower eff
r0061[0] p1521 p1523 r1539 >
[6040] Speed controller
p1300 I I
p1300 (r1407.1)
(r1407.1) T p1530 p1531
I_ <1> : [6630] Torque limit
@ \ n_act smooth \_ n_pre-control [6700.1] [6640] Current-power limit
{r0063 o
n_model ) p1400 p1401 r0056 r1408
[6700.1] <1>
" . [6490] Closed-loop speed control configuration
[4715] Speed actual value and pole position sensing motor encoder ASM/SM (encoder 1) [6491] Closed-loop flux control conﬁgu?ation
<> Only f | 4 trol [2526] Status word closed-loop control
nly for sensoriess vector control. [2530] Status word closed-loop current control
1 | | 3 | 4 5 6 7 | 8
DO: VECTOR fp_6020_54_eng.vsd | Function diagram 6020
Vector control - Speed control and generation of the torque limits, overview 11.04.14 V04.08.00 | S120/S150/G130/G150
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Cp01 15[1] (Motor Modules))

FlyRest op_mode

Vdc_ctr config U/f

Speed actual value
calculation

Slip comp scal

Uf Res_damp gain

p1200 p1280 p1335 p1338
[6320] 4715] 4 [6310] [6310]
n_ctrl setp sum
A 4 A 4
RFG setpt at inp - [6030.1] + f_outp
[3050.8] [F1119 Ramp-function > »O 10066 >
generator + +
Current limit [6310]
p0640 [3060] 4 I_max_ctrl f_outp
Curr lim scal src r1343 ; N
outp smoot
p0B41[C] v f < kmo ms _’| rﬁozf
[6640.1] < Mot PolePairNo act
A r0313
| max reduction »| I_max_ctrl Kp and Transformat_angle
[8016.8] — I_max_ctrl Tn n r0094 >
l p1340 ... p1341 I_max_ctrl U_outp Modulat depth max Sym act angle
67304 I_max Motor Module MIN r1344 p1803[D] p1358
ferendl + U/f mod d
- I_max_U_ctrl Kp and mo _ma>;§r;1 lIJDC .
| act abs val _outp max I_max_U_ctrl Tn | P 0] 180°—o Angular difference
unsmoothed p1345 ... p1346 0°——0<f/>_
[6714.8] [r0068[0] y -
<1> Uf angle setpoint
I_phase act value [xy X .
X N Calculation of
phase U | rvy 1_ph act val filt Op/cHp ctrl_mode UFf soft start maximum
[6732.5] [r0069[0] —{r1369[0] > p1300 01350 modulation depth U_limit
> p1331[D] (1000.00) [Veff]
»t I_start (Ua) perm
p1310 A
Interpolator  set v
|_start accel » [6730.1]
1311
r0056 P U_output
1 |_start start q r0072
p1312 U/f Eco fac act v __ o
» A Eco mode r1348 U_outp smooth
— 1 L Cmo ms 10025
[2526] [6301] <1>
<1> Only for p1300 = 19 and p1302.1 = 1.
<2> Only for p1300 = 19.
1 | 2 3 4 5 6 7 | 8
DO: VECTOR fp_6300_54_eng.vsd | Function diagram 6300
Vector control - U/f control, overview 08.11.13 V04.08.00 | S120/S150/G130/G150
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