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1. Start and Main Window

After launching SFU-Terminal, a connected frequency converter will be detected automatically.
In this case the Firmware Version is displayed besides the Go-window.

After initiating Go, the main window of SFU-Terminal will be displayed and the parameters of the frequency converter were read out.
The main window of SFU-Terminal is the center to access all functions.

Start Window Main Window
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2. Spindle Setup with Spindle Characteristic Files:

Due to the key function in today's applications, very high demands are placed on the spindles used and their running performance. So, especially high speed
applications, require very sensitive balanced control concerning heat generation and speed control.

Due to these requirements, the inverter has a very important role to play. A large number of parameters are required for sensitive and powerful spindle control.
Basing on these parameters, it is possible to adjust the spindle either as cool as possible or very precisely in speed and everything in between.

These data are essential and stored in spindle parameter files also called spindle characteristics with the extension *.skl.

It contains a table with 15 setpoints which can be distributed freely over the whole speed range. At every setpoint several parameters can be defined. By this
it is possible, to make a very free adjustment over the whole range of speed

e This table contains data such as spindle voltage and currents, speed settings and acceleration ramps, and many more
o A setup of the limits of Min and Max speed

e A setup for AC asynchronous or BLDC synchronous spindle can be made

e ltis possible to setup the use of temperature sensor in type and threshold value.

e Itis possible to setup a speed sensor support, with or without and the number of pulses per rotation



Spindle Characteristic Files

Typical spindle characteristic for an AC

[5peed RPM 1000 2000 4000 5000 6000 7000 @000 10000 15000 (20000 30000 40000 50000 (60000

[accel + RPM (OO0 2000 9000 10000 11000 (12000 12000 (12000 (12000 12000 12000 12000 12000 12000 12000 1

|Acce\ = RPM (12000 12000 12000 12000 12000 12000 12000 12000 (12000 12000 12000 12000 12000 12000 12000 asynChronous Splnd Ie
Speed loss atzero |[RPM [0 1} 1} 500 B30 Fa0 740 750 B70 930|950 100 1250 1360 1500

Speed loss at full lna RPM__ [0 E00 1000 1000 (1000 1000 1000 1000 2000 (2000 2500 3000 3000 (3000 3000
Waoltage zero load |V 45 30 45 5.0 50 B0 ES o 8.0 00 130 (220 300 400 (500
Woltage full load |V 45 ED 180 2000 220 240 250 270 290 340 (330 8OO B3O VW0 820
Delta Phi Full dPhi (1220 1210 1220 1200 1200 1200 1180 1180 (1160 1130 1070 §70 930 860 830
Current display 0% [4 110 130 040 040 040 040 040 040 040 040 050 0BO 070 (080 110
Current display 10034 600 500 G500 500 (500 (500 500 500 (500 (500 500 500 500 (500 500
Current averload  [& 600 BOD GO0 BOD (600 GO0 KOO GO0 BOO (BOO 60D BOD GO0 OO0 600
0 100 100 100 80 110 110 =] 59 50 50 50 50 3 50

dPhi [1220 1200 (1150 1170 (1160 (1160 1130 1110 (1070 1030 (870 830 820 730 (7E0

Maxcurent [130 A Spannungsdiagramm
I~ aker on/d — Volast I
- — Leerlauf|
804 - =
80f-
- B
E;ﬁ } 1| 2 Spindel Nr.
gsof- File Start Stop Platform Debugtool  Write into converter (F5)
2
§:§ ) ; Rievolution RPM 1000 2000 4000 4000 5000 6000 |80DD 10000 12000 14000 15000 15500 15000 17500
i ) - 1 Acceleration+ APM_|500 1000 1000 1000 (1500 1500 2000 (2000 2000 2000 2000 (2000 2000 2000 2000
IS I N A ; | Acceleration- RPM 1000 1000 1000 1000 1000 1000 1000 (1000 1000 1000 1000|1000 1000 1000 1000
. B B i B B i i | factor 200 200 200 (200 (200 200 200 (200 (200 00 200 (200 200 200|200
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Swichoff curent [A  [140 (140 140 140 140 140 140 140 140 140 140 140 140 140 140
{ - ESC ] P Factor 800 (800 800 800 800 800 800 800 (800 800 800 800 800 800 80D
Cunentdisplap 0% [& [000 (020 020 (020 (020 030 040 (040 040 040 050 (050 (050 050 (050
. - 4 |7o0 700 7O 700 (700 700 700 (700 (700 700 700 (700 (700 700|700
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gt EeEs [io0 I FiotorMass Compensation duing Start Integral Timer Ta [
Start Repstitions R [T TimeOut Restart R
I Overinad Imas: Limiter frerenas tme I
Aligrment Yoltage B v I DoubleRangs BEMF
Min Voltage [[Z B for i Speed I Interal Timer active: I~ Regler Debug ON
[T Dvershoot Comp OFF
Max Voltage IZBD [¥] from Datashest ¥ Rotor Aligrment R PR IW
Asynchron Time I—AUU [18us % £] per Phase Pair [ increased Speed Stiffness OFF
UZK. I-Faktar 400
Mumber of Revolutions Ig during Asynchronous Mode
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3. Spindle Characteristics

To drive a spindle properly, the converter needs all data about the relevant spindle parameter. These data are essential and stored in spindle parameter files also
called spindle characteristics with the extension *.skl. They contain all relevant data such as spindle voltage, current, speed information, and many more.

nef SFU Terminal Version: 703 SFU 0303230 V501 @ W\COML
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There are two possibilities to select a certain spindle
parameter file:

With Click on show all diagrams in the main window
all spindle characteristics which are currently available
in the converter are displayed in a list.

Click on the desired spindle

Now the spindle table opens and dialog window will
open and ask if the new file has to be activated —>click
on Ja/Yes

It is possible, to select a spindle characteristic by it's
number in the spindle diagram nr field with up and
down arrow keys. The relating spindle name is
displayed in the spindle window

Finally this setting has to be activated in the frequency
converter with Write 1/0 only

With the SFU0303 there is an additional possibility to
remote control the spindle characteristic selection by digital
inputs of the spindle interface

To activate this, the option button diagram via digital
inputs has to be set to ON

In this case the 4 bit interface on connector X4 can
address all 16 spindle characteristics. In case all inputs
are open unwired, spindle nrl is the default selection
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With Click on show all diagrams in the main window all spindle
characteristics which are currently available in the converter are displayed
in a list.

Now the following options are possible:

- to select a certain spindle

Click on the desired spindle

Now the spindle table opens and dialog window will open and ask if the
new file has to be activated ->click on Ja/Yes

- to add another one.
Click on an unused place.

A dialog window will open and ask if a new file (characteristic) should be
loaded

- Toreplace an existing one

Click on the desired spindle

Now the spindle table opens and it has to be transferred it to the converter
with button write data



3.1 Adding, Replacing or Saving a Spindle Characteristic
- For adding a spindle click on an

e . i unsused place in the spindle list.
= snseivd e =S Nowa dialog box opens which has to

File Start Stop Platforrn  Debugtool  Write into converter (F5) be Conﬁrmed Wlth Ja./YeS

SpesY RPM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ; ; : :
S Y e S - R - i Fa— S_elect the requm—‘;d spindle in the file
Accel - \ RPM [0 o o o o 0o o o o o o o o o o dialog box and click on Offnen/Open
Speed Ioss\t zero |RPM |O 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Speed loss at\{ull loa[RPM |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

“olkage zern Ioéd i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Woltage full lnad \ [ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Drlta Phi Ful dPkilnon  non lnon oon qoo 000 000 000 000 (000 (000 000 (000 000 000 _ ; ; ;
Cunent displa Auer\{on! - oo (poo 000 000 000 (000 000 000 (000 (000 000 For replacing a §p|nd|e CI!Ck on
0 000 000 000 000 000 000 000 000 000 000 an select a certain spindle in the
Current overld| oo 000 000 000 000 000 000 000 000 000 000 Spindle list.
reserved 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 : .
Dela Phildie o oo 0o 00 o0 00 00 00 00 00 00 Now the SP'”d'e window shows the

Ny current spindle parameters.

8 Cl

Nein AP R At the menu point File — open

_Leeriauf diagram a new spindle characteristic
| can be loaded.
Select the required spindle in the file

=
Y P ERGICE= 1=k dialog box and click on Offnen/Open
‘% Mame Anderungsdatum Typ
2= Spindell-AC33.skp 10.01.201912:57 Spindelie
2| Spindel2-AC45.skp 10.01.2019 12:58 SpindelKe . - .
< | Spindel3-AC62.skp 10.01.2019 13:24 Spindelke - For savm_g _an existing spindle
: 10.01.2019 13:25 Spindelke characteristic to the PC, proceed
10.01 2019 12:35 Spindelke vice versa with the menu point File
: - 10.01.2019 13:26 SpindelKe — save diagram will do so
WTaeet M Spindel: 2| Spindel7-BLDCE2.5Rp 10.01.201913:27 Spindelke
I ax speed RFM [0 Temp Sens
Spindle min RPM |0 [" Temp e
Spindle max RFM [0
Current lirnit A 1]

«|

Dateiname: I’.skp
Dateityp: |




.
|| File Start Stop Platform  Debugtool  Write into conwverter (F5)
Speed RPM 1000 (2000 4000 (5000 (GOO0 7000 (2000 10000 15000 (20000 (30000 40000 50000 60000
[ &ccel. + RPM_[7000 €000 (9000 10000 (11000 12000 12000 12000 12000 (12000 12000 (12000 12000 12000 12000 : : :
|Acc:e|.- RPM  [12000 12000 12000 12000 12000 12000 (12000 12000 12000 12000 12000 12000 12000 12000 12000 Now the tal?le will be filled with the new
Speedloss at zern |RPM_ [0 i 0 500 S0 730|740 (750 (670 930 (980 1100 1250 1360 1500 relevant spindle data.
IISpeedIossat fullloa] FPM_ |0 GO0 1000 1000 1000 (1000 1000 1000 2000 2000 2500 3000 3000 (3000|3000
Voltage zero load |V 45 30 45 50 50 60 65 70D 80 100 130 (220 300 400 500 - . ‘g
Yoltage fullload [ 45 B0 150 (200 (220 240 (260 270 (290 (340 330 (500 630 770 920 Finally, this ,CharaCte”Stlc has tc,) be
Delta Phi Ful dPhi [1220 1210 1220 1200 (1200 1200 (1190 1180 1160 (1130 1070 (970 (930 (EED (830 transferred into the converter with
Curtent display 0% |4 110 100 040 040 (040 (040 040 (040 (040 040 050 060 070 030 110 Write Data
Current display 10054 500 500 500 500 (500 (500 500 500 00 500 GO0 00 600 500 (500
Curent overload |4 BO0 BO0 BO0 EO0 BO0 EO0 EO0 EO0 BO0  ROD  RO0 ROD ROD 600 BO0
1served 0 00 100 100 (&0 110 110 |80 59 50 50 50 50 35 50
Delta Phildle dPhi [1220 1200 1190 1170 (1160 1150 (1130 1110 1070 1030 970 890 (820 (a0 |7EO

hax current 120 A Spannungsdiagramm
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Drehzahl Upm

= ESC write data [F5) | ‘

Min speed =119 Spindel: (Spindel2-AC45 Iz

Ma.:-c speeFI RPM_|G0000 Temp Sensor . Feldplatte/Speed Sensor | Polzahl I~ DC Motor

5 pindle min FRPM  |2000 ¥ Temp Sensor active [~ FF Regelung [l I 2-Ph

Spindle max FPM |E0000 (‘: ESJPHDDD ¥ FP Stillstand Check ? 4 - :SE .
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File  Start Stop Platform  Debugtool  Write inte converter (F5)
Speed RPM 1000 (2000 4000 BOOO (6000 (7000 8000 (10000 15000 20000 30000 40000 50000 | 60000
Accel + RPM _|7000 8000 3000 10000 11000 12000 12000 12000 12000 12000 12000 12000 (12000 12000 12000
Accel. - FFPM (12000 12000 12000 (12000 12000 12000 12000 (12000 12000 12000 12000 (12000 12000 12000 12000
Speedloss atzero |RPM |0 1} 1} 500 E50 730 740 780 E70 920 950 1100 (1250 (1360 1500
Speed loss at full logRPM |0 600 1000 1000 1000 1000 1000 1000 2000 2000 2500 3000 3000 3000 3000
Yolage zeroload Y 45 a0 45 5.0 5.0 E0 E5 70 a0 100 130 220 300 400 (50O
Yoltage full load W 45 6.0 150 (200 (220 240 250 270230 340 33.0 50.0 630 770 (8920
Delta Phi Full dPhi_ |1220 1210 1220 1200 1200 1200 1190 1180 1160 (1130 1070|970 920 860 830
Current dizplay 0% |4 100 110 040 040 040 040 040 040 040 040 050 060 070 080 1.0
Current display 10074, 500 500 (500 500 (500 (500 500 (500 (500 500 5.00 5.00 500 500 500
Current overload  |A .00 |00 |E0O0  EOD GO0 BOOD  BOO  BOD  ROD GO0 £.00 .00 E.00 600 E00
regerved 1] 100 100 100 a0 110 110 a0 53 it} 50 50 50 il 50
Delta Phildle dPhi_ |1220 1200 1190 (1170 1160 1150 11300 1110 1070 1030|970 850 820 750 7a0
hax current 120 A Spannungsdiagramm
Leerlauf
904 M X i
& ’ T e ot
704
L S e e e | (I R
£ 50 & Data writt B T S SEE e
E w0, JA written correctly! || 7 ——— |
2 304 sas

After finished transfer the dialogbox
has to be confirmed with OK

Finally a new dialog box appears
asking if this characteristic should be
activated.

In case of yes, click on Ja

Min speed RPM

Max speed RPM 000D
Spindle min RPM 2000
Spindle mas RPM 000D
Current limit A g

Spindel: |Spindel2-AC45

Temp Senzor

¥ Temp Sensar active
@« PTC
 KTY/PT1000

Feldplatte/Speed Senzor

I~ FF Reagelung
¥ FF Stillstand Check
&5 12 Impulse

ockmode

Now the new spindle characteristic is
available in the converter and can be
used



3.2 Modifying a Spindle Characteristic

File write into converter (F3)
| Basic Parameters |
I
Spindle Nr. 1
Name Spindel1-AC33
Min Max
Spindle Limits |3000 |60000 RPM
fir fax
Customized Limits |3000 IBOOOO R Pt

Temp Sensor Magneto Resistor/Speed Sensor

[T DC-Motor

[” Speed Sensor

\ [~ Standstill Detection

Temp Sensor

¥ Temp Sensor

& PIC
write into conver| KT /RT1000

= ESC

Temp Senszor

¥ Temp Sensor
 PTC Switch Value

& KTv¥/PT1000 ID Ohr
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Speed Setting

There are 4 speed values, where 2 of them are fixed due to limitations of
the capabilities of the spindle. Within these limits the 2 Customized Limits
may be modified according to the requirements:

These values have to be regarded when configuring the scaling of the
speed reference analog input.

A special case is, to setup Min and Max value to the same value, so
there is only one speed possible and cannot be varied.

Temperature Sensors with 3 possibilities:
- No Temp Sensor
- Temp Sensor PTC
- Temp Sensor KTY or PT1000 with free definable switch value
For setup, please have a look into the KTY-PT1000 diagram (3.3)

Speed Sensors with 3 possibilities

- No Speed Sensor: Realizes optimum performance and minimal
spindle temperature, but with slight deviations in spindle speed
due to slipping

- Operation without Speed Sensor support, but with Standstill
detection.

- Operation with Speed Sensor support: will generate a bit more
heat in the spindle due to a more stronger action of the converter
regulation, but precise speed value

Finally, this setup has to be transferred into the converter with Write
Project Data

The last two options need a wiring of the speed sensor with converter
inputs



3.3 KTY-PT1000 Diagram

Widerstand [Ohm] Temperatur-Diagramm KTY - PT1000

1600

e
—T
1400 /
e
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. . / . . ' 4 /
] -~
—

|1000 B LT /, ~

L~ | ] ——PT1000

- || T

0 /
e

400

0 5 0 | 15 | 20 25 30 | 35 | 40 | 45 | 50 | 55 | &0 65 | FO | 75 | &0 | 85 | 20 | @5 | 100 @ 105 110 115 | 120 | 125 | 130 Temperatur [*C]
PT1000| 1000, | 1018, | 1039, | 1058, | 1077, 1097, 1116, | 1136, |1155,|1174,| 1193, [1213, 1232, 1251, 1270, 1289, 1308, | 1327, | 1347, | 1366, 1385, 1403, 1422, 1441, 1460|1479, 1498,
KTY  |498,0|518,0|538,0|559,5 5810 603,5 626,0|649,0|672,0|697,0|722,0|747,5 773,0 729,5 8260 854,0  882,0 |911,0|940,0|970,0 1000, 1031, 1062, 1094, 1127|1160, 1194,
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4. Project Files

A project file is the key element of a frequency converter. All data of the frequency converter can be saved into and loaded from so called project files. These files
with the extension *.ps5 contain informations and all parameters, which define the setting of the frequency converter, such as all spindle characteristics and the

setup of inputs and outputs and much more.

After connecting a frequency converter and initiating Go , the project file is uploaded from the frequency converter into SFU-Terminal. Now all parameters can be
inspected and saved on the PC for documentation with save project

In case of loading project from the PC with open project or modifying the formerly uploaded one, the project has to be transferred to the frequency converter with

Write Project Data .

wvof SFU Terminal Version: 7.03

SFU 0303_230 v5.01

EEOS - e
’ ;H relay outputs ][ L= analog

save project
FH Language
quit

Current Diagrarm
Device

Diate of Production

Furthermore, it is possible to initiate a read out of the parameters from the frequency converter with Read Data.

N

Spindell-£
SFLI0303

oon

IUUU

l

0

[Demon303

[ Write /0, anly (FB)

disable start button
Spindel Test

Panel/RS232 speed control

[ Read Data (F9)

|

Wite Project Data (F5) [

-



4.1 Modifying Configuration of Digital Inputs (shown on the example of a SFU0303)

signal
start/stop
emergency stop
power stage off
speed direction
error reset

Pulse Blocking

input nr.

highflow

%2 Pin1 |high active «
fimpun3 +] x2Pin3 [hihactive

Ide-activated v I
Ide-activated v I
Ide-activated v I

Y

de-activated

input nr.

input nr 2
input nr 3
input nr 4
input nr &
input nr B
zpindle input fir 1
spindle input rr 2

X Pin2 |low active ~

Ide-activated

Ide-activated

*2 Pin1

2 Pin 3

highflow
high active -

high active -

||DW active vl
||DW active vl
||DW active vl

;I w2 FBin 2 Ilnwactive vl

r — 5 o

|

Setting

In the column “signal” are listed the available actions, which can be
assigned to a certain input number or can be activated and deactivated
permanently.

The desired input or operation can be selected in a list box and assigned
to a function

Moreover the polarity can be defined, whether it is an active low or active
high function.

High Active means, the function will be initiated with a positive signal at
the input

Finally, this setup has to be transferred into the converter with Write 1/0
only or with Write Project Data after closing this window and returning to
the main window.



4.2 Modifying Configuration of Digital Outputs

Ep— R S =

all off

RelaisCommon:
%3 Pin1

Relay 1:NC / NO contact ]conver!er+spindle ready

~| %3 Pin 8-NC/INO

Relay 2:NC / NO contact |spindle overload

] X3 Pin 6-NC/7NO

Relay 3:NC contact ]zero speed spindle

~| X3Pin5-NC

Relay 4:NC contact ]convelter speed reached

~| X3Pin4-NC

Relay 5:NC contact ]overtemp spindle

Relay 6:NC contact => Power Stage Pulse Blocking

| X3Pin3-NC

Active State

NC: normally closed, NO: normally open

The Digital Output function is realized with Relays or open collector outputs, depending on

the SFU-model.

Even so the number of available outputs is depending on the SFU-model
In the example shown, it is a SFU0303 with 6 relays where relay 6 is reserved for the power

stage locking function.

Moreover, there are relays with normally open contacts, normally closed contacts or with both

options on two output channels.

Normally Open (NO) means, that the contact of this relay is open in case the relay is not
energized or engaged. As soon as it is energized, it will close the contact. Equally with

Normally Closed (NC) contacts.

Setting
Each relay can be assigned to a specific message from a list box

Moreover the also the polarity can be defined, whether the relay is
energized or deenergized in the activated state.

- As an example, with relay 3:

In Power OFF state or as long as the spindle is at standstill, the
contact is closed.

But as soon as the spindle shaft is at rotation, the relay will be
activated, which means, the contact is opened.

- As an example, with relay 5:

As soon as the converter is powered ON and as long as the spindle
temperature is OK, the contact is open. During Power OFF or as
soon as the temperature is beyond the limit, the contact is closed.

Finally, this setup has to be transferred into the converter with Write
I/O only or with Write Project Data after closing this window and
returning to the main window.



4.3 Modifying Configuration of Analog Inputs and Vario Load

from Analog Input Nr.
OFF 1 2

| X2Pin7 (.

Value Scaling

Duty speed |1W1 0.000 UPM

Ref¥arioload in%

GND:

ESC

. 1w 1.000 UPK
= | 0100 Min-bd aw I

EETTI .

=
|

LT

W B B~ m @nD

[
]

~

A
=
e

®2Pin9

+24% Uh: X2 Pin 10

Setting

It is possible, to assign the remote value of the duty speed or the
threshold value of the varioload to 2 different analog inputs.
Additionally, the remote function can be switched off, also

Moreover the scaling can be selected, too:

- 1V/10.000UPM: standard setting with direct relation of voltage
to speed: for a desired speed of the spindle of 50.000rpm, the
input should be 5V.

- 1V/1.000UPM: for low speed operations below 10.000rpm.
for a desired speed of the spindle of 6.000rpm, the input should
be 6V.

- 0-10V Min-Max: the total speed range of the spindle is assigned
to a range from 0-10V.
10V * desired speed

speed range

Uin =

If the speed range is 60.000rpm, and the desired speed of the
spindle should be 50.000rpm, the input should be 8,33V

Finally, this setup has to be transferred into the converter with Write
1/0 only or with Write Project Data after closing this window and
returning to the main window.



Configuring Varioload

Setting
Analog Inputs- lee3s| Varioload is a freely definable threshold of the spindle current. As
— soon as it is reached, several actions can take place. The definition
from Analog Input Nr. of the threshold value is done in this menu. This can be done either
Value Scaling OFF 1 2 Y direct in % of the spindle current or as analog voltage at an input.
Dutyspeed  [IV/10000UPM | X2Pin7 { * d | = As an example:
f - In case the 100% value is 7A and the varioloid value is defined
RefVarioloadin% |30 - g P d | at 30% defined, the corresponding flag in the Status Register is
| set, if the current is beyond 2,1A

- If the analog input is used, the range is 10V

GNE): %2 Pin 9 U Threshold =
+24% Uh: X2 Pin 10 100% value

10V * desired switch value

Finally, this setup has to be transferred into the converter with Write
I/O only or with Write Project Data after closing this window and

returning to the main window.

File 5tart Stop Platform  Debugtool into converter (F3)

Speed RPM 1000 3000 4000 8OO0 ROOD 2000 10000 20000 30000
Accel + RPt  [12000 12000 1 12000 12000 12000 12000 12000 12000 12000 12000
Accel - BPM (12000 12000 1200 12000 12000 12000 12000 12000 12000 12000
Speed lozg atzero |RPM |0 1] 0 0 0 1] a0 200 300 B00
Speed lozs at full laal RPM |0 500 £o0 1100 1300 1500 1500 (1500 1500 1500

Vaoltage zeroload | 45 5.0 3.0
Vaoltage full load W 45 7.0 10,0

4.0 45 5.0 5.5 E.0 10,0 140
130 150 160 180 185 280 310
Delta PhiFul dPhi (1230 1280 1240 1220 1210 1180 1170 1180 1070 1010
Current display 0% A 090 040 040 100 100 110 080 080 080 080
Current display 1003 4 oo oo YO0 00 (FO0 Y00 YO0 Y00 (00 FoO0 700
Current overload A 7.a0 7.a0 790 790 7.90 790 7.Aa0 790 790 790 790




4.4 Modifying Configuration of Analog Outputs

Setting
Several analog parameters can be assigned to 2 analog outputs

With several different scaling options depending on the function:
Output Nr.

analog value scalin 1 2 . .
4 2 All speed values with scaling

conveterspeed [V =100000PM <] X3Pin10 & e =1 - 1V/10.000UPM: standard setting with direct relation of voltage
. to speed:

spindle speed [1v=10000UPM  ~| e
- 1V/1.000UPM: for low speed operations below 10.000rpm.

speed thiough RS232(1V = 10.000UPM  ~| @
; - 0-10V Min-Max: the total speed range of the spindle is assigned
load % {1V =10% | X3Pin11 7 to a range from 0-10V.

10V * actual speed

= = ; Uout =
iz i : speed range

All currents with
- 1V/1A, 1V/2A, 1V /5A

[iv=1a

All voltages with
- 1v/50v, 1Vv/100V

Finally, this setup has to be transferred into the converter with Write
I/O only or with Write Project Data after closing this window and
returning to the main window.
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4.5 Delay Times

Delay overload

Delay excess temp converter

Delay excess temp spindle

Delay error RS232

SFU Terminal Manual

In connection with the digital outputs, several parameters
can also be provided with a response delay.

This means, if a limit value has been reached or an input
has switched, it is not reacted to immediately, but after an
adjustable period of time.

These time delays can be defined in the Delay menu.



4.6 Printing Project Data

g5 File

&% Tools

Help (F1) Datalogger
R Help 99

[ :yﬂdigital inputs H ":'E relay outputs ][ > analog inputs H

1= analog outputs ] @ delays

] [ {2 operating time ] [ ﬁstalislics ]

Current Password

Current Diagram

Device

Date of Production

Serial Number

Project Name

([

. Print Project Data ]

Spindel1-AC33

] <—spindle diagram nr. FYQ[ show all diagrams ]

SFU0303

—

||T»r| =

Search Results I

S W 5& HE oo

=

0% |Page1 of 3

20 SFU Terminal Manual

|SFU Settings

For documentation and archiving
purposes there is the possibility, to print
out all setups and data of the project
using the button Print Project Data.

These pages contain all relevant data of
the project including the current operating
times and collection of errors up to now.



5. Debug Tool

The Debug Tool is one of the most helpful and powerful tools in SFU-Terminal. It makes possible to inspect all parameters of the frequency converter. The Status
and Error word are decoded and displayed in bit format, so an allocation of the current state and to identify errors becomes very easy. Moreover, the state of the
input and outputs is displayed clearly by state and value and with the according message. This all during standstill and as well while spindle operation.

[ESSEE==c=)

[l Debugfile: default0303van  Spindle

pindell-AC33

sl SFU Terminal Version: 7.03

SFU 0303,

Datei
EE File Adiesse  (in HEX)
| DebugTool Yariable Hi Lo EZ Faktor Wert  Unit
B dgtalin 2L s [ P o 3 o 54 [V Status Error Analog Input
_l_l_ 0CF5 3317 Io 1 I v [~ Gnd shortage [~ Overload after delay
| Start_gtgp Platform — [~ Start/Stop [~ Overtemp converter
Current Pa: _]C_I_ 0000 0 I I I~ Pulze blocking active I[~  Overtemp spindle
Bootloader i _lb_l_ 0000 0 IU 01 I [~ remate controlon [ Overtemp canverter or spindle 1 5
Set Password [~ spindie speed reached™  Owvervoltage off
— _Ib_lF e = |0,1 HE I I~ dutyspeedreached [~ Undervoltage off

Spindle zeo speed [~ Undervoltage stop
Undervoltage I~ Hadware curent trip

[edgr e [as 2anc sam 1 8328 Analog Qutput

I~
r :
_]B_lg 0000 a 1 0 [~ Overvolage [~ Emergency stop aclive Converter Speed Effective Load %
_IB_IKM 0 ¥ Waroloadreached [~ Mo spindle connected/zable emor 1%10000 1w=10%
e . [~ Emmr R5232 [~ Timeout R5232
Another poss|b|l|ty |S, to be able to Control I~ Direction of Rotation 3K I DPhimax [~ Spindie not ready |~ epindle characteristic: not valid
ESEI’ 4'3 ” 0,14 ” 1013 ] |_ Converter not ready |_ Error Backenergy 1 2

the converter from this window. Start/Stop
and rotational speed can be setup

Duty Speed

|3nun

Actual Speed

(L

Overload reserved

|_ Overtemp corwverter |_ reserved
START [~ Ovetempspindle |~ Encoderenor  spindle characteristicwvia digital inputs  QFF

1000 || 2000 || 3000 || 4000 |[ s000 || G000 || 8000 || 10000 || 20000 ][ 30000 || 40000 | 50000 |[ 50000 || 30000

always activated high active

high active

always activated

always activated high active

Spindel1-AC33 always activated high active

Convertergpindle ready energized Digital input 1 high active

Spindie overload energized Digital input 3 high active

disabled energized deactivated low active

disabled energized deactivated low active

disabled energized deactivated low active
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6. Changing the Direction of Rotation

This function is connected with an input, to be found in the menu "digital inputs™” at function "speed direction"

E File ﬁf‘, Tools 5"‘:‘ Ident Datalogger
[ ﬂ digital inputs ] [ 3E relay outputs ] [ £ analog inputs ] [ 1= analog outputs ] [
<
Current " pigital Inputs =lo] = ]
Current i
signal input nr. high/low
Device

startistop Iinput nr vI high active /
il
Date af || e

emergency stop Ide-activated vI =
Ide-activated - I

Serial Ml power stage off

de-activated

Ilow active vl
L Datei

error reset Ide-activated vI Ilow active vl i
{F [in HEX]

Il Adresse
I Variable Hi Lo HEX  DEZ
1 [ e = o284 592
e _]c_E DOE7 231
| DKI ["ESE] _Ib_ﬁ 0000 0
[edorad e o5 oEat 3745
P e o | o
S o oo | o

» S -
» [ Direction of Rotation

Reset
Moreover, this can be monitored in the "debug-tool" DT SREEel - el Sl [

5000 30 |

Froject || speed direction

v Defa I

22 SFU Terminal Manual



To change this, the function can be altered to "always active" and has to be confirmed with "OK"

EE File ﬁfi Tools ﬂ‘i‘“ Ident Datalogger
[ ﬂ digital inpuits ] [ 3@ relay outputs ] [ I ahalog inputs ] [ I ahalog outputs ] [ @
Current [\ pigital Inputs =lo] = |
Current ia
signal input nr. high{flow
Device
start/stop Iinput rir LI Ihigh active LI /
]
i =
DEit= @i emergency stop Ide-activated LI IIow acti ~ S
Serial My power stage off Ide-activated - IIow active LI
Project | speed directian Ialwa_l,ls active LI Ihigh active LI
errar reset Ide-activated LI IIow active LI L Datei
v Defal I liF

Adressze [in HEX)
Variable Hi Lo HEX DEZ

b fc  oma 692
T e
R 5 ow | o |
Erem e s o000 o |
S o | |
N = | s |
R - o | o |
S oo | o |

» [ Direction of Rotation

Reset[
Duty Speed Actual Speed
5000 30 |

To make this effictive in the converter, this setting has to be transferred to the converter with "Write 1/O, only"

Moreover, this can be monitored in the "debug-tool”

e \SFU 0200 | 75 E it ]

sz O:ASFU | Wirite /0, only (F&) |
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7. Firmware Update / Bootloader

Sometimes it is necessary, to update the converter firmware. This is done with the bootloader function
The required procedure is displayed in steps below.

Connecting the converter
and uploading parameter

Ready

24 SFU Terminal Manual

Main Window: Select
Tools — Bootloader

Flashing and bootloading
is in progress

Bootloader Menu

Fertig zum Programmieren ? OK oder ESC

L= ] = |

If ready click on Yes

Prospammerfie O oder E5C.

]| |

SFU is successfully
switched to
Bootloader Mode

e

r i s e :
« [T T T T T e

Select Firmware
* hex file



8. Spindle Autotuning

t.b.d.



9. Datalogger

Record Window

2 Data

Variables 5et Com Port

[\atalogger

Add mark

Start/Stop
the Record

To load and save a
variable-file
*.van or *.ven

Cycle Time:
Connected: | | [Syco_4015DC_0156_80K_190617 [Commenit

Channels
Channel}
“hannell

To Reset the
current record

Variables Window:
These variables are
controlled by the

variable-file
d factor val.  unit Status Error |
Iv ,D_B lﬁ [ reserved [~ overvoltage [ overload after delay [~ emergency stop ||
v L1 [og [es [~ Start/Stop [ warioload reache [~ overterp canverter [~ na spindle m
E- ,ﬁ ,ﬁ [ reserved [ emor R5232 [ averternp spinde [ timeout RS232 m
¥ C3 |IntergralSum LB ,ﬁ IE [~ remote on [ spindle nat ready [~ overtemp corw/sp. [ no valid diagram [
v C4 [intergralSum HE |18 [FE Start the Converter [~ real ipm reached [T converter not ready [ overvolage off [~ DC mator errar [
E- P Anteil [18 [EE tO run the Splndle [~ duty rpm reached [~ overoad [ undervoltage off [ reserved "
Statusisiort ,ﬁ lﬁ [7 spindle stop [ overtemp converter [ undervoltage stop [ reserved
FehlerS peicher |78 |E [ undervoltage [ overemp spindle [~ PDPInt [ reserved
Duty speed
5000 | | START
[
5000 goo0o




Resolution:

The resolution of the time-axis is around 4ms.

Controls:

After activating the Start Record Button you were asked to specify the recordname without extension.

please select datafile(without extension) for datalogging (or quit for no
. storage)

After confirmation, the record- or datalog-file will be completed with date- and time-stamp and the extension *.dtl automatically.
example: filename_25-07-2018_13-38-52.dtl

During recording this button serves as the Stop Record button.



Variables to be recorded:

This is specified by the variable file *.van which was loaded in the record window.

After clicking on collect data in the main menu, the variable file will be setup automatically to the default value:

For AC-spindles this is "default+converter name.van" or for BLDC-spindles this is "default+converter name. ven". (ex. default0103.van)

The values may be changed in name, address scaling and unit and can be saved and reloaded as required.

Additionally the variables may be deselected prior or after record by check boxes. Deselection after a record will delete this variable permanently from the current
display and cannot be restored. Nevertheless it is kept within the record-file. So, it can be observed by reloading the file.

Finishing the record
The record is finished with clicking on the Stop Record button.
On default the file is saved in the directory "debug" under the SFU-Terminal installation path.

With leaving this window the question is raised, if the record should be continued (Yes / Ja) in the background or stopped.(No /Nein)

Typically "No" has to be selected




Replay Window

File View
Reset Diagram |
Dataviewer

X=13.065ec

[Syco_4016DC_01656_80K_190617 | |C0mmerﬂ

25.07.2018 12:02 nEE
QqQae
Channels
Channeld
= Channel
Channel2
== Channel.
— Channeld
Channels

Cornected: |

Cursors
cursort

— Curso
curso

— Cursor4

Variables Window:
These variables are

Wrench-Symbol =
Tools-menu

1
controlled by the Time {sec)
VYalue and Status at X; Varlable flle
Variable age unit Error
I [Spannire o6 D4 0030 | 48 |[o1 [v_ byeroad after delay | emergency stop
i D1 wirkstom 06 [s _O06 |22 |[go7 022 [a ¥ Stat/Stap [~ varioload reache [~ ovetternp canvetter [ no spindle
FIl [P Reglary |15 [E2 00 |92 |1 92 [0z [ reserved I~ enor RS232 I~ ovetempspinde [ timeout AS232
[ D3 lintralsumB1a [FC G | 15420 ([ is4z0f. ¥ remote on [~ spindle nat ready [~ ovettemp conv/sp. [ no valid diagram
104 [InteraralSumHE 15 [FE 0000 [T | T [ realpmieached [ converternotready [ overvokage off I~ DC motor enor
~I P Antel 15 [EE _FFFF | 65535 |[; 65535, ,. W duypmreached [ overoad [~ undervokage off [~ reserved
Sieluswot |08 [s0 0028 |22 |7 42 [/ [~ spindle stap [ ovettempconveiter [ undevalagestop [ reserved
FehleiSpeicher| |03 [55 0002 2 | 2 [~ undervoltage [~ overtemp spindle I~ PDPInt I~ reserved




Loading and reloading a record:

Loading or reloading a record can be achieved with file/load file additionally the current diagram has to be reset or not.

If "No /Nein" is selected, the new file is overlayed with the current one.

Reset Diagram 7

In general Yes / Ja has to be selected.

On default the file is saved in the directory "debug" under the SFU-Terminal installation path.

Controls:

Resetting the diagram manually

Scaling of the axis:

If the mouse-pointer is placed left of the Y-axis or below the time-axis, it can be zoomed with the mouse wheel or the + / - Buttons. Additionally the axis can be
moved by pressing and holding the left mouse button and shifting the axis into the desired direction.

Specific attention has to be kept with the Y-axis. All values are recorded with their true value, which means, that some values will be very high and some are very
low and will seem to melt with the O-line. If these values are of specific interest, the mouse-pointer has to be placed on the 0 point of the Y-axis and zoomed with
the mouse wheel, until the desired resolution.

Additionally the variables may be deselected prior or after record by check boxes. Deselection after a record will delete this variable permanently from the current

display and cannot be restored. Nevertheless it is kept within the record-file. So, it can be observed by reloading.



Specific variable and curve inspection:
For closer inspection of a certain area of the record, the mouse pointer can be positioned directly on the curve and it will be displayed the certain time and value
of this specific record-point. For additional information the current position of this point is displayed with a red line on time- and Y-axis and all other variables are

displayed in the variables window with it's current values.

Cursors: I
Cu Vi Chariilsls
. . . . B . .. Cu Wame Channell
For additional help there are 8 cursors available, which can be placed horizontal or vertical individually. They can be B [ e
CursorS Kind Channeld
Cursorf In Channeld
configured freely in orientation and colour. It might be helpful for measuring signal thresholds or as time markers for Attt Ehannch

- _ o _ _ _ B we |
repetitive actions. In case, that they are not needed, it is possible to switch them off by unchecking the

corresponding checkbox. If all cursors are deactivated, it is possible to reactivate them in the tools-menu under the

wrench symbol.

Fiadd =T o 0K
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