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Application Note:
Wiring Diagrams to
replace
DS2000
with
DS2020
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Foreword

Moog has identified the DS2020 as the ideal replacement for the DS2000 drive in all applications. In the
following pages the main characteristics of the two drives are listed and the necessary operations to make
the replacement while maintaining the functionality of the system, are detailed.
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DS2000

The DS2000 is a fully digital drive, powered by 220 to 460 Vac three-phase, equipped with soft start and braking
units on all sizes; Is equipped with a on-board programming keypad and an RS485 / 422 interface for interfacing with
a computer or PLC.

Available sizes cover currents from 3 to 140 Arms, with peak values from 9 to 500 Asin and drives are ventilated
independently.

The DS2000 drives allow you to use any type of brushless motor and any type of resolver.
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NMOOG

Available Sizes

OuTPUT CURRENT
WEIGHT
MoDEL Ratep MaxiMum Peak (kg) S1zE
(Arms) (Ams) (A)

3/9 3 6.4 9 4.5 A
4/12 4 85 12 4.5 A
6/15 6 10.6 15 4.5 A
8/22 8 15.6 22 4.5 A
14/42 14 29.7 42 (5] B
20/45 20 31.8 45 10 C
25/70 25 49.5 70 10 C
30/90 30 63.6 90 10 C

50/140 50 99.0 140 23 D

Note:
The first number of the size indicates the RMS output current of the drive; The second number is the peak sinusoidal
output current; The RMS peak value is obtained by dividing this value by 0.7. A verification of the codes and models

must be made at the time of order in order to have the exact compatibility between the drives.

Attention
The DS2020 currently only covers the DS2000 sizes up to 50/140

L-ANS1-E-161 5
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Connections

Input References Connector J2A

Pos. | N Function

Differential, non-inverted input of speed or torque reference signal (0+
1m | Vgert | £10V, corresponding to 0+ tMax input reference). The end of scale is ad-
justable via software from +3.2 to £10V in steps of 0.1V

2 Vrer | Differential, inverted input of speed or torque reference signal
Differential, non-inverted input of analog current limit (0+ £10V, corre-

3 limitt | sponding to 0+ 100%Max set current). The end of scale is adjust-able via
software from £3.2 to £10V in steps of 0.1V

4 limit- | Differential, inverted input of analog current limit

Drive Enable Connector J2B

Pos. | N Function
1m | +15V OUT | +15V4; output, max 100 mA
2 )Y Logic Zero

3 ANL OUT | Configurable output (see Analog out configuration)

Tachometric signal output
4 TCHOUT | (0 + £10V, corresponding to 0 + £ Max speed rpm). The end of scale
is adjustable via software from +5 to £10V in steps of 0.1V

5 ESTART+ | Opto-insulated Reset input (15 +24 V4./12mA)
By means of a > 20 ms duration pulse the re-initialization of the digi-
6 ESTART- tal control card and the protections reset are carried out
7 DRV EN+ Opto-insulated Drive Enable input (15 + 24 V4./12mA)
8 DRV EN- When signal is missing the drive does not supply current
9 EF EN+ Opto-insulated Reference Enable input (15 + 24 V4/12mA)
When signal is missing the motor is in standstill position, at zero
10 EF EN- speed if in speed control mode, it has zero torque if in torque control
mode. This input can be used for emergency braking
11 RV OK Drive OK outputs. Contact closed (24Vq. relays, max 100 mA) indi-

cates that Drive is OK.

It is recommended to logically connect the DRIVE OK isolated output
12 RV OK presence to the power contactor, so that the power supply is disabled
in case of fault

Connector Simulated Encoder J2C

Pos. | Name | Function

1m | A+ Encoder output: A channel

2 A- Encoder output: A channel denied
3 B+ Encoder output: B channel

4 B- Encoder output: B channel denied
5 C+ Encoder output: C channel

6 C- Encoder output: C channel denied

L-ANS1-E-161 6
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DS2020

The DS2020 is a series of digital drives that can simply replace the corresponding DS2000 family models.
The available sizes cover currents from 2 to 48 Arms, with peak values from 4 to 96 Arms and the drives are

ventilated independently.

The DS2020 drives have the same customizations as DS2000 drives, using any type of motor and any type of

resolver; Replacement is always possible as all the same features are available.

Whilst changing the connectors it is possible to control both the drives in the same way and have the same

enabling and command sequences.

The auxiliary power is 24 Volt DC.
Note:

If DS2000 is used with the simulated external encoder in "single ended" mode, contact Moog Casella to check

the compatibility between the signal levels.

L-ANS1-E-161 7
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Dimensions
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AxisModule 85mm (3,35 inch)
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Available sizes

Mechanical hardware configuration
Value | Type/ Rated Peak
Width current current
02 E;n(]glle/SOmm 2 Arms 4 Arms
04 Eisn(]glle/50mm 4 Arms 8 Arms
06 Ei7n5g)ie/75mm 6 Arms 12 Arms
08 Ei7n5gAle/75mm 8 Arms 16 Arms
12 Ei7n5gBle/75mrn 12Arms | 22 Arms
16 EignSg/Le/SSmm 16 Arms 32 Arms
24 E;BnSgLe /85mm 24 Arms 48 Arms
32 Eilnzgsl;/IZSmm 32 Arms 64 Arms
48 EiangSIeB/125mm 48 Arms 96 Arms

Note:
A verification of the codes and models must be made at the time of order in order to have the exact compatibility

between the drives.

L-ANS1-E-161 10
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Connections
Bottom view (connector disposition for sizes L85 and L125)
X124V
X2 : Resolver or
Encoder interface @
%4: Simulated :‘-(3: Serial link or USB L
interface
Encoderor  __ | —— ™
R5232 interface L B W &
: o — ! —r—
X5: puutput — EEEREEEE
Analog 'O 4
Digital I'D)
Dirive O
Restart 13: X11:
Power In . Brake
| X12: - XA10: Motor brake
¥8: STO interface Mator resistar {Power and Command)
power
Display Out /
Space for options [e) _
-
e talt T I _l &
¥7: Can Open — _'| [
%8: Ethercat Out | o £ -
x9: Ethercat In 1l| 1l - ' '! 1 L U B
L K G B | ]
x11: Qe v ouz W vou o wE -
- Power In
T poirpower Out Bottom vi ctor disposition for sizes L50 and L75
- Brake resistor ottom view {cunne Or dISPOSITON 10r SiZes an :I

Front view
(connector disposition commoen to all sizes)

Connector as 1/0 Line Driver X4 Connector STO X6
X4 |4 +24voLT_OUTe— X6 £ +§:rvs” Power +24V
o 2 A o STO P —2av s3] and 0 to manage
Digital i/ O L e Y 3 Digital interfaces Safe Pd [ov sz | STO function
line drivers 4 B line drivers Torque S G
:‘ = g freely programmable Off Poe—
7 as INPUTS and OUTPUTS
B (ol = 0 Waglt .
Simulated Encoder Connector X4
Reference Connector X5 X4 oo TP
1_+24VOL -
£_A At
X5 3_A B
Elr:;LL%GG_IIr::m— Analog IN Simulated 4B v To PLC Encoder
o i Encoder 58 E- Interface
3_ANALOG_IN2te—— 6T Y
4 ANALDG IM2-pe g e =
G_ANALOG OUTi1e— Analog ouT B Vol —1 0 Wolt
B_AMALOG OUTIe— .
Input/Output |  7_+Z4VOLT_INg—
nput/Outpu a_ovg— 0 Voltfor Analog IN and OUT Resolver Connector X2
References 9 DIG OUTd
_DIG_QUTT$——  pigjtal OUT
10_0IG_OUTHe— X2 COS
11_DRIVE_OK $—— 1 ChSe—
12 DRIVE_OK 4 DRV contact OK %cghsl;,_
i
ﬁ—g}g—::g:' Digital IN Resolver 4 SIMe—— Same connections
15 RESTARTHp— Connector 5 %iMrg——  as DS2000 and DBS
16_0vé—— 0 Volt for Digital IN '-‘-*_';EEQT_TNP—-
i -
1 _TERM_|
Connector as I/0 and RS232 X4 o _@kHzH
X4 |1 uz.:'«s;_T_.:uui:
Serial * g=
RS232 ZI:
&R 7
T_T TX
g -J'v'c-a?— 0 Vaolt

1"



Size comparison

DS2000
A

B
C
D

DS2020
L50
L75
L85

L125

Width
95,5 mm
120 mm
165 mm
265 mm

Width
50 mm
75 mm
85 mm
125 mm

Height
330 mm
330 mm
410 mm
410 mm

Height
203 mm
203 mm
343 mm
343 mm

Depth
208 mm
208 mm
208 mm
208 mm

Depth
199,4 mm
199,4 mm
243,2 mm
243,2 mm

Preliminary operations details

Equivalent DS2020
Size L50 e L75
Size L85
Size L125
Size L125

Equivalent DS2000
Size A
Size A
Size B
SizeCeD

Check the configuration of the machine equipped with the DS2000

. Check motor models and their electrical characteristics

. Verify if the power of the standard braking resistor is sufficient

1.
2
3. Depending on the number and the axis currents, choose the DS2020 modules
4
5

NMOOGCG

. Check the electrical wiring and make the necessary changes (especially for the sections "SAFETY", DRV OK and

MOTOR OK to fit according to how it is managed by the machine)

6. Check the securing holes for the drives in the cabinets and if necessary prepare a bracket (Panel) to optimize

drive replacement times

7. If possible, "read" the DS2000 axis calibrations to allow DS2020 to be programmed quickly with the settings

required by the application; From the DS2000 manual you can make out any difference between the drive

settings and the default.

Contact the Moog operations of Casella for suggestions and possible verifications.

L-ANS1-E-161
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DS2000 interface towards DM2020

Cross Reference

Simulated Encoder

DS2000 DS20.
Signal Pinon J2C Pin on X4 Signal
A+ 1 2 A+
A- 2 3 A-
B+ 3 4 B+
B- 4 5 B-
C+ 5 6 C+
C- 6 7 C-
Input reference
DS2000 DS2020
Signal Pin on J2A Pin on X5 Signal
Vref+ 1 1 IN AN 1+
Vref- 2 2 IN AN 1-
limit+ 3 3 IN AN 2+
[limit- 4 4 IN AN 2-
Enabling connector
DS2000 DS2020
Signal Pin on J2B Pin on X5 Signal
+15V OUT 1
oV 2 8e 16 OVOLT DIG/ANAL
ANAL OUT 3 6 OUT AN2
TACHO OUT 4 5 OUT AN1
RESTART+ 5 15 RESTART
RESTART- 6 8 OVOLT DIG.
DRV EN+ 7 13 INDIG 1
DRV EN- 8 8 OVOLT DIG.
REF EN+ 9 14 IN DIG 2
REF EN- 10 8 OVOLT DIG.
DRV OK 11 11 DRIVE_OK
DRV OK 12 12 DRIVE_OK

L-ANS1-E-161 13



Auxiliary power connector

NMOOG

DS2000 DS2020
Signal Pinon J6 Pin on X1 Signal
+24V 11 1 +24V
oV 12 2 oV

J6 connector on DS 2000

X1 connector on DS2020

14




NMOOG

Power connections

DS2000 DS2020
Connector Connector X11
DCBUS- Not existing
DCBUS+ RR
Not existing RRi
RR RRe
*see Note
L1 Ul
L2 V1
L3 w1
PE GND
w w2
\Y V2
U U2

Note: It is necessary to remove the jumper between RRi and RRe on the X11 connector to use
the external RR

X11 connector on DS2020

J6 connector on DS2000

15
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DS2020 Settings

1. Set the motor parameters

2. Set drive parameters after converting the various settings to have the same functionality and calibration
and leave the drive in "Local"

3. Perform the phasing of the motor without load if possible to control the motor and the cables

4. Setin "Remote", save and the drive is ready to go.

All these settings are described in the installation manual of the DS2020.

Note:

Through the GUI DX2020 you can duplicate all the customizations of the DS2000.

At the end of setup operations, save the configuration, turn it off and on again to make sure all settings work
properly and to reset any alarms present.

If possible perform the timing with the motor disconnected from the load in order to avoid an inaccurate result.

L-ANS1-E-171 16
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Operational Addendum:

Correspondence between
Parameter References
DS2000/DS2020
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DS2000 Startup Display

{ 7 D5 2000 Real Time =

DS2020 GUI Starting Window

| ) Ds2000 replacement  Basic Info
General Info Base Setup
Axis Name 052000 replacement Operating Voltage |- 900 M -
Drive Size Size 96 Arms PWM Freguency |8 Khz -
HW Configuration Cfl'lE‘}EfTZ-ﬁDU Working Mode _Analugic -
SW Release ds2020 sa 1.0.5 ecat Operating Made | Analeg Velocity -
Device Name [ MOOG DS2020 Single Axis Max Current Drive [Arms] 55

L-ANS1-E-171 18



General Motor Parameters Menu DS2000

L-ANS1-E-171

MOOG DSz000

NMOOCG

SIZE= [CAJ
MOTOR . DRIVE
PARAMETERS PARAMETERS

MOTOR PARAMETERS

POHESZ

MOTOR PARAMETERS
SIZE= [A]
[

MOTOR PARAMETERS

UOLTQ%EZ CUl

MOTOR PARAMETERS
SPEEDi LRPMJ

MOTOR PARAMETERS

BEMFj LVl

MOTOR PARAMETERS

Ru= HOhm]

MOTOR PARAMETERS
Luzl[mH]

APHAFPOS [+25%]

MOTOR PARAMETERS
1D= FQ]

MOTOR PARAMETERS

5G=
[

INI PHASE SHIFT

= CRPMJ
[

MAXx PHASE SHIFT
= C[DEG]
[

FTC/NTC SEL.
= [O=FTC 1=NTC1

ENCODER

R

ESOLVER

MOTOR PARAMETERS

EMCODER

RESOLUER FARAM.

POLES=

ENC.OUT FULSES

ZERD LENGTH

CDNFIGPRQTION

CONFIGPRQTION

ENC .OUT PULSES
= </ELECT TUREN

ZERD LENGTH
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References between DS2000 and DS2020

‘ = —|
MOTOR — DRIVE 8 D52000 replacement  Motor Parametars
PARAMETERS PARAMETERS
General Info
MOTOR PARAMETERS
POLES= Motor Name | Motor Name |
MOTOR PARAMETERS |
SIZE= [aj | Motor Type | Brushless v|
—
MOTOR PRRAMETERS e —— 5
UDL THGE=_[LU] I
! it
MOTOR PARAMETERS | | Mator Resistance [£2] 468673
SPEED= [RPMI]
‘ Motor Inductance [mH] | 23.828
MOTOR PARAMETERS
BEMF:‘ V] Rated Current [Arms] | 3.2 [
MOTOR PARAMETERS
Ru= L[Ohm] Max Current [Arms] | 68 |
MOATOR PARAMETERS |
Rated Speed [rpm 3000
Lu= CinH3 [rpm] | |
L
APHAPOS [+2551] Max Speed [rpm] [ 3000 |
7 - ;
MOTOR PARAMETERS Field Weakening | Integrative 1 ﬂl
ID= CAJ
[
MOTOR PARAMETERS
SG=
\
INI PHASE SHIFT
= [RPM]
MAX PHASE SHIFT
= [DFG]
[
PTC/NTC SEL
= [0=FTC 1=NT[] B Setup
e Operating Voltage !4{!} v - | I
Motor Thermal "o'cact'lon
IThenTlic Feedback [FTC = RN Tt Ency 8 Khz 2|
Working Mode | Analogic - |
alarm value [27] | 1000 [
Operating Made | #nalog Velocity - |
Temperature Estimation Algorithm |0Ff v| Ve Curvan e FAmRs] | e |
Motor Thermal Resistance Rth 1 | 0.162148 _|
Motor Thermal Capacitance Cth1 | 282.6295 |
Motor Thermal Resistance Rth 2 I_OES_ |
Mator Thermal Capacitance Cth 2 | 2055326 |
Iron Power Loss |_ 31.03098 _|
A Temperature Wamning | 155 |
A Temperature Fault |_1f;4} |
12T Current Limit (o -
L-ANS1-E-171 20




ENCODER

RESOLVER

[
MOTOR PARRAMETERS

RESOLUER PARAM
EMCODER= POLES=

ENC OUT PULSES
CDNFIGIUPQTION

ZERD LENGTH

CONFIG‘URQTION

EMC .OUT PULSES
= ~ELECT TURN

ZERO LENGTH

NMOOG

(*)» DS2000 replacemeht  Feedback
Feedback Sources | 19 STD Interface (X2) | Units/i
Resolver
Feedback Sources
Description | Resohvfir Resolver State | Resolver OK |
| Resolver - |
Actual Valus | 19835 4 Resolver Poles [ 2 |I
Theta Angle [*] | 61 |
¢ [ Cable Compensation l
| 40 DS2000 rep acement  Digital Standard 1jO
Digital Standaid IjC (%4) Digital Standard IjO (X5) Analeg Standard /O (X5)
Configuration Slot O X4 Inputs: Inputs:
|SimulatedtEncoder ) DI | Drive Enable v/ | | selectmauxs Speed Reference -
Simulated Elmoder (x5) o2 |Reference Enable - | Select In AUX 2 | Torque Limit &
Resalution | Disabled 4 |
Marker Wide | 171 >
Outputs:
Electri I 1
e AL O Do i | Mator Null Speed A Outputs:
Select Out AUX 1 | Actual Speed Motor x|
RELOUT | Drive Ok v Select Qut AUKX 2 |10 Current x|

Set the | / O as indicated for SW releases ending with 0 (3.000, 3.100, 3.200). If you do not need the Analog TORQUE
LIMIT, do not select anything in AUX IN 2.
If the DS2000 has a SW release ending with number 1 (3.101, 3.201 etc.) set REL OUT as follows:

L-ANS1-E-171

Digital Standard 1/ (X5)
Inputs:
DIl | Drive Enable
DI 2 | Referance Enable
Outputs:
DO 1 | Motor Null Speed
RELOUT | Drive Ok

21




Menu Parametri Azionamento

NMOOCG

MOTOR
PARAMET

ERS

DRIVE
PARAMETERS

CONTROL LOOFS ~
PARAMETERS

DRIVE ADDRESS
DRUqDDR:

PTCNTC THRESHOLD

= [Ohm]
[

RECOVERY RESIST
RESQECi COhm3

RR PROTECTION

= [O=0FF 1=0N13
I

RECOVERY RESIST
POWER= CW3J
[

RECOVERY RESIST.

COEﬁF:

TACHOD
SCALA=+ CU]
I

ANAL REF . ZERO

BAND=
I

ANTIFREEWHEELING
= [0=0FF 1=0N1
I

IeT IGBT PROTECT

= [O:OFT 1=0M]

TIME I2T IGBT
Tpk:‘[mgj

FRULT I2T IGBT

= [O:OFT 1=0n]

NOTCH FILTER
= [O:OFF 1=0M]

NOTCH FREQUENCY

Serial or USB communication is just point-to-point; the multidrop
connection is no longer supported.

The protocol is no longer available for accessing internal data and sending
commands via serial, but only via CANOpen or EtherCat fieldbus or via GUI.

The braking resistor is not available.

The tachometer output is scaled permanently at 10 volts at the set
Maximum Speed

The dead band is set via shell with the auxldeadband parameter in millivolt.

The Antifreewheeling function can be set as a reaction to the "fault"

The protection 12T IGBT is defined as "overcurrent" and is already
programmed to the maximum allowed value for the IGBT used on different
sizes

Notch filter on velocity ring is available

= [H=z]
I

NOTCH BANDWIDTH
= [XFREQUENCY]
[

NOTCH GAIN

TORGUE IMPROU

TORQUE IMPROU

DISABLED ENABLED Increased torque see "field weakening"
DRIVE EMNABLE DRIVE ENABLE
LOCAL REMOTE Remote Enable becomes Analog
ROTATION ROTATION N . . .
I The reverse direction function via SW is no longer
available
Max . SPEED
= [RPIN]
MAX . CURREMT
= Lad Only one acceleration and deceleration ramp
TORQUE
ACCELERATION
= ERle/SJ The digital reference is no longer salvable on the drive
DECELERATION
= [RPM-S]
DIGITAL ANALOG )
REFERENCE REFERENCE Both the Reference and the ILIMT are fixed at 10 volts
I

MAax INFUT REFER

and are no longer scalable unless you change the
maximum speed

ANALOG ILIMT
DISAEBLED

ANALOG ILIMT

L-ANS1-E-171

EMABLED
I

MAax ILIMIT REF
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Drive Parameters Correspondence

DRIVE
PARAMETERS
DRIUE ADDRESS
DRUQ‘DDR:

PTCNTC THRESHOLD
= [OhmJ

1
RECOUERY RESIST
EESRE[Z:‘ LORm] Motor Thermal Protection
RR PROTECTION i s (= = The thres'hold'for the NTC
= [O=0FF 1=00] probe is fixed in the drive to
RECOUERY RESIST I 6500 Ohm
POLER= [13J

{ Atarm Value [2] 1000

RECOVERY RESIST
COEF‘F:

TACHO Axis | DS2000 EMU

SCALA=+ CUJ
I

The aux1_deadband parameter is in

ANAL REF . ZERD Type parameter name and value. R X R
BAND= | Ctrl+Space for parameter's name suggestion internal units (ImV = 3 units ).
|
AMNTIFREEWHEELING
= [0=0FF 1=0NJ D52000 EMU ==

| Fautt cbfiguration 4|

Fault Reaction Status .
short_cire it_phase U low stop <+ - Program alarms for Undervoltage OVT Drive
e sk f OVT Motor as "Disable" and then program the
Short_eirc It phase \_Fl STop R Fault Reaction as Ramp Quickstop and set the
S e il L corresponding deceleration to a value that the
short_cic it igbt_rec sTop < machine is able to handle (3000 rpm/s stops
Lttt SRR [S;:b‘e j the machine in a second from 3000 rpm)
de_link_o' 2r_voltage ’h_lune J
excess_te 1perature_drive {7
safety_stz 1e_low_voltage | Sop <
esprom_f, it \ oy __ | o+
memory_( ard_fault INONE v
software_| ratchdog DISABLE <«
paramete Initialisation_error DISABLE o
node_idel ifier_data_memory_c rrupted DISABLE Q{
user_datz memory_corrupted DISABLE «
restore_d| -a_memory_corruptet STOP J
factory_d: -a_memory_corruptec STOP o«
calibratior data_memory_corruj ed STOP @[
diagnosis, 1ata_memory_corrup’ d INONE & -

Close

E DS2000 replacement  Application Parameters
Dption Codes . L Option Codes
Disable Operations Dizable Drive - Following Errar Control [
Shutdown Disable Drive - Following Error Window  [incs] Disabled
Halt S!u\l\rl Dc_»:wn Ramp - Following Error Timeout [ms] 100
Fault Reaction QuickStop Ramp - Profile Deceleration  [rpmyjsac] 15000
Quick Stop QuickStop Ramp - Quick-Stop Deceleration  [rpm/sec] 15000

L-ANS1-E-171 23



|
NOTCH FILTER

NMOOG

Filter Configuration 4

profiles

command

In "Local" you can move the
axis after it is enabled in both
JOG and with different speed

The "Remote" command
corresponds to the "Analog"

i @8 Ds2000 replacement  Modes And Commands I

Enabling !

IWDl'kil'lq Mode: | Analogic v Il
Current State | Switched On |
Command | | shutdown -
Operating Made | Analog Velocity &

Note: In the Maximum Current field of the GUI, always insert the highest value between the two present in
the DS2000 (Motor Size and Maximum Current)

L-ANS1-E-171

= LO=0FF 1=01] Filter Type | Motch bl
NOTCH FREQUENCY
= [Hz] Fraquency [Hz] | 183 |
|
NOTCH BANDWIDTH Bandwidth [Hz] | 10 |
= [XFREQUENCY]
. @ain [1 | 01 ||
NOTCH GAIN
TORQUE IMPROU TORQUE IMPROU i
DISABLED ENABLED
DRIVE ENABLE DRIVE ENAELE
Lacal REMOTE % DS2000 EMU  Motor Parameters
ROTATION ROTATION Sentallin
CW CCW Motor Name | Motor Name
Max  SPEED Motor Type Brushless -
- [R‘P M3 Number Motor Poles [ 2 ‘
MAK. CURRENT Motor Resistance [Q] \ 09 ‘
= [AJ
! Motor Inductance [mH] ‘ 3.5 ‘
r Rated Current [Arms] |4 \
B8 052000 replac Modes And Commands
I Max Current [Arms] | 8 “
Enabling | | —
== Rated § 3000
IWcrIu'nq Mode Local = i peed [rpm] ‘ ‘
Max Speed [rpm] ‘ 4700 ‘
Current State | Switched On |
= Field Weakening | Integrative v
Command 9 | [Shutdown =
Operating Mode | Analog Velocity - |

24
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L-ANS1-E-171

CONTROL TYPE CONTROL TYPE @B 052000 EMU  Modes And Commands
TOROUE SPEED
g AcceErATION Fuahieg _
= [RPM-S] Working Mode | Analagic >
[
DECELERATION i et [ switched on |
= [RPM-3] —
DIGITAL || ANALOG o | [Disbie votage x)
REFERENCE REFERENCE T operating Mode P——— =
Max INPUT REFER | foen=oress Mode
_ Gantry Mode
= LUl ) | e —
ANALOG ILIMT ANALOG ILIMT ;n";',fn'%rsgﬂ;?w
DISABELED ENQB‘LED Speed Profile Tnternal Torque
MAX ILIMIT REF Mode ek
= [UJ ) Cyclic Sync Velocity
Function Parameters Cyclic Sync Torque
Offset (o [rom Homina I
¢> DS2000 EMU  Velocityfloop Analog Standard 1/0 (X5)
Inputs:
| 1 ‘ Vel | |
Select In AUX 1 Speed Reference 5
mand Velocity FE [0 | A : |
FeedForward) [ 0 - Jerl Select In AUX 2 [Torque Limit = |||
| 0 ‘ Wels
Max Acceleration  [rpm/sec] | 0.9984 | Vel
I T — | 00064 | T
Qutputs:
Command Velocity i -
e —— PI. Select Out AUX 1 | Actual Speed Motor |
Automatic Tuning Select Out AUX 2 | 1O Current -
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DRIVE CONTROL LOOPS DRIVE -
PARAMETERS PARAMETERS ENABLING
SPEED CURREMNT
LDOlP LOD‘P
REFERENCE SPEED REFER CURRENT
- [RFM] - [‘9] The current loop parameters are directly set
PROPORT . GAIN MOTOR PARAMETERS from the "Motor Parameters" menu and no
JeR= Fu= LohmJ further setting is required.
INTEGRAL GAIN MOTOR PARAMETERS
UK|I= Lu= ‘EmH]
SPEED REF FILTER CURR REF FILTER The two parameters §peed REF and Current
- = Chz] REF are no longer available.
I I
SPEED ERR FILTER ANAL REF OFFSET
= [lej REFOFS=
ANAL REF OFFSET
REFOFS=
SPEED
Coor ATTENTION
REFEEEE%M]SPEED The DS2000 uses a scale for gains in internal
I units while the DS2020 employs physical units.
PROPBE;: G Use the "Auto Calibration" to indicate the
INTEGR'HL = gains to be set, entering an inertia indicative of
UK I= e the load and the torque constant of the motor
SPLiD Rorfliin for the calculation.
= Chan Set the bandwidth to 75/100 Hz.
SPEED ERR FILTER
= [Hz]
|
AMAL REF OFFSET
REFOFS=
¢ DS2000 EMU  Velocity Loop
SR 1 Velocity Feedrorward []
Command \‘elody 0 Acceleration FeedForward []
(FeedForwird) FF 0 Jerk FeedForward []
il ‘0 Velacity Delay [ms]
Max Acceleration [rp 0.9984 Velocity P Gain [(A*s)/rad] Max Current [Arms]
0 0.0064 Time Constant [s] 1 8
E— Current
Command Velacity o~ — _ Reference
(Position Loop) i :1 _—" PI — i
Automatic Tuning Config Fifter 4 Config Filter 6
Inertia [kg*m2] (motor side) 0.001
Bandpass [Hz] 20
i —eee— Damping [0.7 + 2] 1
‘ Kt [Nm/Arms] 1.36
Config Fifter 0
[ Calculate Gains
Kp [Afrad/sec] 0.2613
Ti [sec] 0.0159
{ 0K ‘ ‘ Cancel
| ————————————— |
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Offset Calibration of Analog Input for DS2020

Go to the "Advanced" mode of the GUI

File Network Tools help

& Motors Parameters
@) Velocity Loop
) Position Loop

; | Language 4 I
x 4 m j
i Mode 3 Read only
4 = rflf]de 2 R Normal
4 0 DS2000 EMU v
(- Feedback

Command Velocit
(FeedForward)

Go to the I / O page and click Show Offset Calibration Window. Press Start Calibration and wait for execution. When

done press Save.

NMOOCG

0 DS2000 EMU  Digital Standard L/O Offset Calibration
Digital Standard I/O (X4) Rnilog Thpet Analog Standard I/O (X5)
Configuration Slot /O X4 Inputs:
Simulated Encoder Speed Reference Select In AUX 1 Speed Reference Z
Simulated Encoder (X5) Actual value [V] 0 I Start Calibration Select Tn AUX 2 Torque Limit -
Reso E Manual activati
uco A0 S gas ol Shows Offset Calibration Window (AUX1 & AUX2)
Marker Wide 1/4 a8 i
Electric angle |
Outputs:
Analog Input 2 Select Out AUX 1 Actual Speed Motor -2
Torque Limit Select Out AUX 2 1Q Current -
Actual Value [V] 0.036 I Start Calibration
Manual activation
| E 2048
Ok
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Display Variables Menu

- DRIVE || DISFLAY
ENABLE UQRIQ‘BLES

UTILITY -

FIRMWARE RELEASE

[
MOTOR CODE

[
SPEED REFERENCE

CRPMI
[

DETECTED SPEED
LEEM.]
[

SPEED ERROR

[RP‘N]

BUs UOLTARGE

[U‘]

+15 UOLTARGE

Ul
[

-15 UDLTAGE
tul
[

[LIMIT MAx

Cad
I

FHASE SHIFT

Ldeqgd
T

AFW THRESHOLD

[U‘]

UV THRESHOLD
tud
[

I2T IGBT OM Cm.J

CHECKSUM FLASH

NMOOCG

o DS2000 EMU

Digital I/O Status:

0SDO1  0OSD02  Drive OK ISDO1

© © © ©

Manitor
Drive Status Switched On
Speed Reference [rpm] 0 Actual Position  [incs] 678136
Motor Speed  [rpm] 0.21 Following Error  [incs] a
DC Bus [volts] 547 Measured Iq [Arms] 0
Temperature 45 Measured Id [Arms] 0

I1Sp02  STO I0-A 10-B 10-C

0 o O O O

More information can be obtained with the oscilloscope of the DS2020.

|- DS2000 EMU  Digital Oscilloscope

B t

Wit A \, { i
TERL AL R I
"

100.00

‘w\kﬁ"w‘v mww..W,q.mm

mm

1 o A i
“MM ! ‘r\’ﬁ,ﬂ’ﬁ‘uﬂ ﬂimbr;’l“b'i‘ﬁx‘,} ‘JJ"M = »“h‘“‘ﬂl i - 10.00

12.00

8.00

- 6.00
4.00
-+ 2.00
- 0.00
- -2.00

-4.00

700.00 800.00 900.00
Channels | Activation | | Load/Save File |

Channels

1 Amplitude 0.100 [T Fit To Screen

2 Amplitude 1.000 - Time Zoom

3 ¢ Amplitude 10.000 = Start Point [ms] o

¥4 © Amplitude 10.000 = End Point [ms] 1000
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Utility Menu
UTILITY L KEYBOARD -
| LOCK i
COMFIGURATION | | SAVE _4 RESET | | PARAMETERS SET | | PHASING N
QNQLQG ouT PARAMETERS PARAMETERS DEFAULT
|
ZERO SETTING CLEAR FLASH
ANALOG OUT IN PROGRESS
] I
SPEED REFERENCE ERASE FLASH
C10 U/Uflmax] IN PROFRESS
SPEED ERROR PROGRAMMING
C100U-Uelmax] FLASH
] I
ICURRENT REF I PARAMETERS
C10 U(Imax] SAUED
ILIMIT ?__i """""""" E """ j"'};g """"""""""""""""""""""""""""""""""""""""""
10 U/100%3 | Fle Newwork TToob SommEg Y
] : —
U PHASE EL POS X # BaE
20U pp i = .
\ 4 S Node 1 “@ DS2000 EMU  Basic Info
U PHASE EL POS i Qi DS2000 EML
Loty ‘p Pl G Feedb: Parameters Management 4 Save Parameters on Eprom
U PHASE DET CUR. 4
C10 UsTmax] R Motors Reload Configuration from Eprom
‘ ) Velocit Reset Device
v PHASE DET CUR €2 Positio Load Parameters From File
C10 U‘/Imax] ﬁ Modes Disable Axis
U PHASE BEMF A\ Fault T e Save User Parameters on File
C10-500 U] Applic e I MOOG DS2020 Single Axis
U PHASE BEMF I/Q Digital Standard 1/0
[10/5?[] Y3 . Digital Oscilloscope
U PHASE UOLTAGE

L10-3500 VI
I

U PHASE UOLTAGE
[10/5?D U3

BUS UOLTAGE
[10/10q0 Ul

TACHO
[MAKSPEED-SCALE]
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Autophasing

The procedure is as follows:

Set the DS2020 Drive in Local, with three-phase current provided, Connected STOs, Configured Resolver,
Resolver Cable Compensation Executed, Motor Parameters Inserted; if possible free the motor from any
load. Put the drive first in the "Power Off" and then in the "Power On" position.

| E8 DS2000 EMU  Modes And Commands

Enabling
Working Mode Local T
Current State Ready To Switch On
o, ]
Command * Shutdown >

Disable Voltage

Operating Mode ﬁiid( Stoﬁ

| (" ‘ Switch On

Disable Operation
__| Enable Operation
Fault Reset
Speed Profile
Mode off -

Function Parameters

Offset 100 [rpm]

"

Go to the Feedback menu, set a phasing current equal to the nominal motor current then press Start
Autophasing for its execution.

R ——

(7 DS2000 EMU  Feedback

Feedback Sources | 1st STD Interface (X2) | Units/Conversion |

Feeback Selection

Sensor Select standard Interface ¥ Activate Sensoless =
Position Feedback 1st Standard Interface (X2) - Analog Input Not Defined

)] soluti
Velocity and Commutation Feedback 1st Standard Interface (X2) - Gear Ratio 1 MomrRevoions

Load Revolutions

Autophasing Procedure
Phasing mehod | Standard (Set Position)  +

Standard procedure

Phasing Current [Arms] 4 I Start Autophasing

Time Phasing [ms] 4000

Note

The DS2000 APHAPQS parameter corresponds to the THETA ANGLE parameter of the DS2020. However, it is not a direct match
because the two parameters apply different scales. As a result, you cannot simply transfer the APHAPOS value of the old drive to
the new one. To obtain the correct THETA ANGLE value you must perform the phasing procedure.

For any information or request for assistance please contact
Moog Casella
Via Avosso 94, 16015 Casella, (GE) - Tel +3901096711 - email: info.casella@moog.com
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