SD700-PROFInet Application Training

1. Preface
SD700-NA Servo. Siemens PLC. GSDML Document. Botu Software.

The panel displays supported messages:
Example of application of message 111
Example of application of message 3

2. Panel Display
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when servo is ON - Position control: Light on when the
pulse clear signal is input




3. Messages Supported

Messages Maximum number of PZDs (one PZD per word)
Standard message 1 2 2

Standard message 3 5 9

Siemens Message 102 6 10

Siemens Message 105 10 10

Siemens Message 111 12 12

Siemens Message 750 ( Auxiliary message ) 3 !

4. 111 Example of message application operation
Install the Botu software, open the Botu software
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4.1 Create a new project
Open the software, click "Create New Project"”, enter the project name and select the project
path. Then click "Create".
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Click on "Configure Device"
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Click on "Add Device™ and select the PLC model you are using.
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4.2 Device Configuration
Click on "Devices and Networks"
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Installing GSDML files
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Find the SD700NA on the right side of the "Hardware content”, double click or drag it into the

"Network View”



est3 1R ¥ 2108283 =18 210828 —_mX

20 _IE(T’ R FENH) . . . Totally Integrated Automation
e MG ER §EEng JEzas MR e ||| [ora=2%- | @ PORTAL
=}g3r 210828 2 iy AH PR
|FmibmE & maE  [lesEnsE a2l [2E1
R ITE Y a— A = S [ [mmEE | [ =1l
VEE ~ B® z
T TN - — ]
PLC_1 SD700NA | | ' SDmUNA o) itieE EEEKW’* E
CPU 1511-1 PN SD700NA © SFELIEHEL ||, [WrCES =
PLC_1 = D My » [ dmeinsEnas i
1 » [mFzeArt |
" » [t B
- » [l 4375 1o L
» L s e, =3
v (W miEsE =
~ [ HEmiELE ®
» [ EeLl ARG E ||
L “
<[] [3] [100% 0 o # (< > i
- » [ INOVANCE | |
Rl [uEs oo » (18 SIEMENS AG =
=
» [m Acs10
~ [ spvo0

oA E"" ~ [ SD700NA
BEFETHTEL - SRFEES. &M RERE TR - =
» Ll Encoders
» [ Gateway
v [mife
» (@ Sensors
» [ PROFIBUS DF

<|

Click on "Unallocated" as follows
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Double click on "PROFIdrive Module™ in the right menu directory and add the 111 message to it.
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Click "Update Accessible Devices"

scanned servo.
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Assigning IP addresses and device names
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in "Online Access" and click "Online Diagnostics" on the
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4.3 Adding EPOS blocks
Double click on "Main[OB1]"
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Select "Library" "Drive_Lib_S7_1200_1500" in the right menu, and select "SINA_POS".
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If the library is not complete, then you can download and install StartDrive software, the
download link is
https://support.industry.siemens.com/cs/us/en/view/68034568

Drag "SINA_POS" into "Main[OB1]", and drag it in as shown below.
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Dock the variables for each interface as follows
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The hardware representation is added as follows, adding "Standard_Telegram_111"
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4.4 Compile and download
After adding, compile and download.
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The following compilation and download is recommended here:
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Click on "Download"
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4.5 Trial run
After the program is downloaded, click on "Enable/Disable Monitoring".
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ModePos input 2 for absolute position operation. Click Enable, enter target position and target
speed, Trigger rising edge "ExecuteMode" to run the motor.
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Detailed introduction can be viewed S7-1500 or S7-1200 with SD700 profinet to achieve AC3

(111 message) use case

5. Example of application operation of message No. 3
5.1 Configuration devices
First configure the device correctly
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Add message 3
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Assigning IP addresses and device names
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Switch to the "Topology View" interface and connect the PLC and the device according to the
physical wiring. The interface on the left side of the device corresponds to the upper port of the

physical device.
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5.2 Isochronous synchronization function setting
Find the isochronous sync as shown below and check the box.
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5.3 Adding process objects
Click "Process Object" - "New Object", add "TO_PositioningAxis"
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Add message 3 to the "Hardware Interface” as shown in the following figure:
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If an absolute encoder is used, set the following in the "Data exchange with encoder™ section.
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If an incremental encoder is used, set it according to the following diagram.
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At "Extended Parameters", you can set the screw distance to 60mm/rot.
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At dynamic limits, set maximum speed and maximum acceleration.
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Do not check the "Enable follow error monitoring" box.
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5.4 Pointing trial run
Add the program block as shown below
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i Errarld
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Enable servo online and enter the jogging speed. Point-action operation
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abls FALSE ‘o
*MC_POVER_ 1000
StartMode Error [— D" Error “MCL MOVEIOG_
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0 —|StopMode “MC_POVER_ S )
Errorld DB Errarld -1.0 = Acceleration
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= 1 =T e 1

5.5 Encoder setting method
Absolute value equation
Regardless of the encoder, G1_XIST1 transmits only incremental values.



Absolute encoders are recommended to choose cyclic absolute encoders, the PLC calculates
the multi-turn value itself.
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Incremental
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Data setup rules

23-bit single-turn, 16-bit multi-turn

Can be written as:

35210828 » PLC 1[CPU 15111 PN] » TF#% + PositioningAxis_1 [DB1]

e SRR ||
= [Ea 5 . =
ExsH (] BiEER HOEBE
- WO ]
IEENEE (]
g ) R (183 [-] ) it
SIEE R TR ]
SRR ] O RS R (e
- 5
il %ﬁf‘ g [ EshtT oS EsRE (TS
I b 1 s
e o) ez G - el
=g g: e, (5536 \ B A
~ {irEbRH ' #: 2048
fEBRH Cl il |
EsERN] -]
{BERRIE ]
ML (] Gx XISTI S |7 fiz
:Eg%m g G XIST2 EfEs: |5 fiz
b (]
(I {111} n




SEfIH - SEEIHE (16{ISE +23(iH8E) SIEMENS
luaa\uily{erla‘('.
- | DReE | snam |
HEED) 4
L | | %
(TET) LLELL S
MBI §33 =1y ewes
| ma  Jewmmax ousmnaunen
CeusnERIANETA T
) e e | = I
[31)- 979 BEM Gx MK /———-"‘: :‘;‘
o792 655% SESH (1612) ] B
o793 7 G1_XIST1 74zss> \74 s — & 5
979(4] 5 G1_XIST2 5{ufisy - conneng |8 o
9795] 2048 1HIBE ‘ "
[l 0 oB
G1_XIST1

T A T e e S A R R T S S TR R ARSI R SR
.........P PPPPPPPPPPPGPPEP P.......

G1_XIST2
N e A TR e e MR AT AT I T R TR R SRS R SR
...........P PPPPPPPPPPPGPPEP P.....

17-bit single-turn, 16-bit multi-turn. It can be written as:
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General setting principles:

Single-turn pulse = Increment per turn *2Gx.XIST1; 2 Number of multi-tum positions — Number of turns

*9Gx_XIST2

6. 102+750 Perform torque limiting
First configure the device correctly, add messages 102 and 750
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Set the "Base Torque" to 300% of the rated torque in the process object. And check the Torque
Data
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Adopt "MC_TORQUELIMITING" function block
This is inseparable from the configuration, first look at the process object inside the relevant

configuration situation.
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When load side is selected, the unit is N
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Electronic gear ratio 1:1, screw pitch 60mm/rot. can also be set to other values.
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The base torque is 300% of the actual motor rated torque

The conversion relationship for this limit is as follows
F=M*2*1*(1)/S)*( molecule / Denominator) The numerator and denominator are the numerator
and denominator of the electronic gear ratio, such as the value set in the configuration of the above

figure,

F= Power

M= Torque

S= Screw pitch

n= Screw axis efficiency

Can launch  M=F*S* Denominator /(2*x*1000* molecule) , Unit Nm, Where 1000mm is

converted to 1m,
Example:

Torque reduction by MOMRED, default 0x4000 corresponds to 300% reduction of rated torque ,



Torque reduction is achieved with the block "MC_TORQUELIMITING" (PnA37 needs to be set to

0). The value of "Limit" in "MC_TORQUELIMITING" corresponds to the torque limit value.

First enable the motor for point operation :

HF diF —0— {77 5 2

WDB2 )
“MC_POWER_DE" *MC_MOVEJOG_
L
MC_POWER
@)% MC_MOVEIOG
A
EM ENO EN ENOD
e 'T:nucEMOVEJDG
"MC_POVER 081 ) - -
eositionia Status — DB Status “Positioningfiz bl 08" invelociy
Pomtlonlngy\miT LE . 17— s Busy
i} [« dAbort
Axis TRUE TRE ‘omman ort
“MC_POWER_ “MC_MOVEIOG_
"I, PO\ATIREL;E Busy|— DE" Busy D" JogForward — jogForward i)
- - 1640000
DE".Enable —|Enable R FALSE “MC_MOVEIOG_
H “NC POVER “MC_MOVEJOG_ Errarld — DB" Errarld
| = DB*
| —|startMode Error (== DE".Errar JogBackward - jogBackward
0 100.0
0 1620000 *MC_MOVEJOG_
U —|5topMode MC_POVIER_ D" Velocity — velocity
Errorld — DE".Errorld -

=

Then the torque is limited to 2N*100%. Enable the "MC_TORQUELIMITING" block :

-
MC_TORQUELIMITING
|=[%]
EN ENO
FALSE
YDB1 “MC_
*PositioningAxis_ TORQUEL
17— Anis InClamping ~=1DB".InCla
TRUE TRUE
“MC_ “MC_
TORQUELIMITING. TORQUEL
DE".Enable — Enable InLimitation — DB".InLirr
20 RUE |
“MC_ “MC_ =
TORQUELIMITING. TORQUE
DB" Limit — | imit Bu;y—|DB'-BU»}'
0
i rase
TorRguEL ™|
[>] [100% -] 9 —

The torque command is observed through the oscilloscope and the torque is limited to 2.98%
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Why is the purpose of limiting achieved? By substituting the data of the configuration into the
formula, the torque limiting value can be calculated
M = 2*60/(2*1*1000) = 0.019Nm

Percentage = 0.019/0.64 = 2.98% (The rated torque of the motor carried is 0.64Nm)

Torque limiting using MC_TORQUERANGE (function of 750 messages)

The servo is still enabled, and the forward operation is activated, and the forward torque is
limited to 0.0254Nm (2% of the rated torque), as follows

DE"
MC_TORQUERANGE

%
EM ENO
Busy
YR 1 Error
“PositicningAxis_ Errorld
1" Axis
TRUE
"MC_
TORQUERAMNGE_
DB".Enable — Enable

UpperLimit

-1000000000000.0

"MC_

TORQUERANGE_
DB" LowerLimit —|| qwerlimit

Observe the torque command and torque feedback waveforms as follows :
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25,30 27.30 28.30
19.30

o 29,30
b

It can be seen that the torque is limited to about 2.0%.

Negative torque limit of -0.0254Nm when running in negative jogging

DE"
MC_TORQUERANGE
&
EN ENO
Busy
DB 1 Error
“PositioningAxis_ Errorid
1" Axis
TORQUERANGE_
DBE".Enable Enable

1000000000.0

"MC_

TORQUERANGE_
DE".UpperLimit — UpperLimit

TORQUE! E —

DB".LowerLimit — | qwerLimit

v nnar —_—

The waveform of the oscilloscope is shown below, and you can see that the torque is limited
to about -2%.
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7. 102+750 for closed-loop torque control

Based on the above, add the data block "MC-PostServo", as shown in the following figure :



2 I 0 A ™ W I | I < L L ==
i
.—‘ 25 -
Lﬁﬁ- ‘ MC-Postservo |
i
& Program cycle [ ﬂ
by RS :E. @ ser
Startup . =
- s : 2
m I’LC:;I [CPU 15111 PN] B 4 Time delay interrupt s = E
)| 'le‘iﬂ?ﬁ_j gintn 4 Cyclic interrupt Fih
ry Tf»ﬁ%ﬂl’fﬁﬁ = 3 Hardware interrupt Bzh
- f*}.ﬁf& . 4 Time errar interrupt
| ‘f,,,.j][ﬁéji}a | 4 Dizgnostic error interrupt i
& Main [081] # 4 Pull or plug of modules ik - i
plug of modules B g
2B MCnterpolator [0B92] FB 8 Rack or station failure = i R 4RO
- » MCServe OB J5#iaz FlERsA30E MC-
& MC;END[DBQWI [F#hR 4 Frogramming error PostServo [DBDBSIn
r: o R 3 10 access error
= = e
Jﬂéa_ﬁf;ﬁ & Time of day
ATIEY S
3 MC-PreServo
+ P& Positioningsxis_1 [DB1] " e
TS vC & synchrono
Vi it L o o
ﬂ g s Upda;e
» D shictire
P o & Profile
2 IS
B "
#igkr
__| HERER..
& > |[HEEe
TR O e | me |

Write the program in the data block as follows :

| ] 5D700 102+7504§370712 A~ —
B s E 2 Ak - —o— {7 = S
o R
~ [ PLC_1 [CPU 15111 PN] - ERR1:
OV #sas fe2ed
LA =3
v o R
B s “FositioningAxis_
e i
AddressOut”.
4 MCFostServe [0B95] | -| STV
28 MCServo [OB91] UMO.0 ClosedLoopTarqu
» g FhR TTag_1” eContral
- [ =0 { | { }—
[ 5iEig
= & PositioningAxis_1 [DB1]
vl ERFER2:
Compile and download the program, go to online, and lead Tag_1.
FE
%00 .6
"Positioningfxis_
1_Actor_
Interface_
AddressQut”.
STWI.
0.0 ClosedLoopTorqu
. Tag1t =control
] | [ !
1 T T

Call only MC_POWER.,MC_TORQUEADDITIVE and MC_TORQUERANGE, After enable

MC_TORQUEADDITIVE Given torque

0.0254 ( 0.0254/1.27=2% ) .

( Motor rated torque



1.27Nm )

The waveform observes the torque command and torque feedback, as shown below. You can
see that the torque command reaches 1.89%, which is close to 2%.

LB FR-ER-EX ER N PR ER B

] [+] FaY
T & 24

] ] ]
84, 88 85, 86 89,88

The additional torque becomes 0.05Nm, as follows. Torque command ( 0.05/1.27 =3.9% )

WB6
“MC_

TORQUEADDIMVE _
DE"
MC_TORQUEADDITIVE
&%
EN ENOD
Busy’
unB1 Error

*PositicningAxis_ Errorid
1~ Axis
TRUE
“MC_
TORQUEADDITIVE_

DE".Enable Enable

TORQUEAD I !a_

DB* Value —yz|ue

As you can see from the waveform, the torque command reaches 3.66%, which is close to 3.9%
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8. 105+DSC function

In DSC mode, the servo receives the position deviation, position gain and velocity feedforward
from the PLC. Under the DSC function, the servo's original position gain, position deviation and
feedforward are invalid, and three variables need to be set on the Bottu software.

After selecting the DSC function for 105 messages, you need to set PnA38 to 1; If the DSC
function is not selected, the PnA38 needs to be set to 0. The following is the block diagram of the
loop for DSC control.

b e
fu & iEH

EshER

EEREE _I_ gt

TR

First select 105 messages for configuration :

R

T SE R BT CTCE E v B=
4 -~ sp7oonA 0 0 Standard, MRP PN [T
» Interface 0 0 X1 SD700MNA ] iHiE 25
* PROFIdrive Module_1 0 1 PROFIdrive Module _. s
Parameter Access Point 0 11 Parameter Access .. P sean i
| Standard Telegram 105 | 0 12 0..19 0..19 Standard Telegra... | _ ’ __j Hugﬁﬁjg
Supplementary Telegram.. 0 13 20...21 20..25 Supplementary Te... ~| A ks

0 2

Then select Enable DSC in the process object
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Set servo PnA38 to 1

Adjust the expected pre-control percentage, speed loop substitution time, gain factor, etc.

(choose according to the actual working conditions) :
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Call MC_POWER;MC_HOME;MC_MOVEABSOLUTE Module
HF HiF —— — -t
%EB2 %83
“MC_POVER_DE" *MC_RESET_DE"
MC_POVER MC_RESET E|
=% &%
EN END EN ENO[———
FALSE FALSE
081 "MC_POWER_ %DB1 “MC_RESET
*PositioningAxis_ Status |--DE" Status “PasitioningAsis_ Done -—1DB".Dane
" —{mis Busy) " s Busy
CommandAbart
FALSE FALSE FALSE =
“MC_POWER_ “MC_POWER_ “MC_RESET_
DE".Enable ——{Enable Errori==1DB" Error DB".Execute -==| Execute Error
Errorld
il 1620000 FALSE
StartMode “MC_POWER_ false Restart
0 Errorld f— DB" Errorld
0 —{StopMode
<] Il ] [100% [*] %o
S S
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HF ik =~ {7} = 2

WDB6
“MC_
“DB5 MOVEABSOLUTE_
“MC_HOME_DB" DE"
MC_HOME MC_MOVEABSOLUTE
EN ENO EM ENO—
ReferenceMarkP Done
asition -
UDE1 %DB1 usy
“PositioningAxis_ FALSE *PositioningAds_ CommandAb:::
17" s MC_HOME_ 17— poie
Done ==DE".Done T —
. FALSE Busy TRUE Errorid
ME—HOME— CommandAbort TMC_
DB Execute -~ Frecute ed MOVEABSOLUTE
00 Error DE".Execute — Execute
0.0 Position
Errorid AT
1] "MC_
0 —{Mode MOVEABSOLUTE_
DB".Position —| pacition
<l I [>T [100% [~
Enable :
HDB2 ¥DB3
“MC_FOWER_DE" “MC_RESET_DE"
MC_POWER MC_RESET
@
EN EM ENO|—
TRUE FALSE
DB “MC_POVER_ %81 “MC_RESET
"PositioningAxis_ Status [— DB .5tatus *PositioningAsis_ Done —-1DE".Done
17— s Busy{— 17— s Busy
CommandAbort,
FALSE FALSE ed
“MC_POWER_ “MC_RESET_
e Error -1 DB Error DB" Execute —-|Execute Error
Errorid
1 1620000 FALSE
| —{StartMode *MC_POVER_ false — Restart
0 Errorid = DB Errorld
0 —{stophode

Perform zero return: Remember to cancel the zero return function after it is completed

WDB6
“MC_
HDBS MOVEABSOLUTE_
"MC_HOME_DE" DE"
MC_HOME MC_MOVEABSOLUTE
(%] =%
EN END EN END
ReferenceMarkP Dane
osition o
%DB1 %DB1 usy
“PositioningAxis_ TRUE *PositioningAxis_ CommandAbort
1" : *MC_HOME _ I ) =
Axis - Axis
Done — DB".Done E
Busy( b ] TRUE Errorid
CommandAbort "MC_
Execute ed MOVEABSOLUTE_
0.0 Error DE".Execute — Eyecute
0.0 —|Position Errorld
rrer 12000.0
] MC_
0 —{Mode MOVEABSOLUTE
DEB" Position — pg=ition

[>] [100%

Given target position and speed, trigger operation :




HF Al == — 1

%DB6 ~
“MC_
%DBS MOVEABSOLUTE_
*MC_HOME_DE" DE”
MC_HOME MC_MOVEABSOLUTE
= &%
EN ENO EN ENO
ReferenceMarkP Done
osition I
%DB1 %DB1 1 b“‘lf
"PositioningAxis_ f*"‘-LSE "PositioningAxis_ LEmmEri 0:
17— pode |'\-1lC_HO|'\-1E_ 1" — pods E
Done —-1 D8 .Done Error
., BHLEE Busy — TRUE Errorid
MC_HOME_ CommandAbort TMC_
DB" Execute - = Execute ed MOVERES OLUTE_
00 Errorf—i - [B".Execute — Execute
0.0 Position
Errorld R
9 “MC_ =
. Mode MOVEAESOHEETE= B
DB*.Position — pocition
1000.0
MOVEABSOLUTE_
DB" Velocity — yialnrite ~
< I >11100% | —F—

Observing the waveform, you can see that the operation condition is good.
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If you need to improve the response, you can increase the percentage of "Pre-control”, set the
"Substitution time of speed control loop" and "Gain factor" parameters of the response. As shown

below :
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