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A PASSION FOR TECHNOLOGY 11PRODRIVE 1255 onics

TECHNOLOGIES

Knowledge

Engineering excellence is the driving force behind servo drive
innovation in both design and manufacturing. Prodrive has a
highly skilled group of electrical, mechanical and software
engineers capable of customizing drive technology towards
your needs.

Quality

Quality is in the DNA of Prodrive Technologies. With a long
history in electronics manufacturing, Prodrive continues in this
area with the same philosophy and processes, setting a new
standard within the servo drive market.

Automation

Design for manufacturing is key to reduce cost and guarantee
quality. Circuit board manufacturing, testing and assembly are
highly automated processes which guarantee a constant
quality at minimum cost.

Time to market

Due to the agility of Prodrive Technologies' large development
department, customization can be performed in a very short
time, providing a short time to market for challenging
mechatronic applications.

Prodrive Technologies HQ Campus, The Netherlands
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OVERVIEW

PRODRIVE vci2r7onics

TECHNOLOGIES

Cygnus

Highly integrated drive series, featuring up
to 4 axis, safe torque off and safe brake

control.

Typical applications

Factory automation
Machining
XYZ0 stages

Apogee

Ultra low noise, high stability precision

amplifier which rivals the best linear
amplifiers.

Typical applications

Metrology and lithography stages
Nanometer positioning
Replacement for linear amplifiers

Kepler

Low noise, dual output drives for
demanding applications requiring high
linearity and a very low output current
ripple.

Typical applications

« Active vibration isolation
* Gantry stages

« Precision robotics

Quasar

Bi-directional power supply with integrated
power factor correction circuitry.

Typical applications
« Power supply for Cygnus drives
« Elimination of braking resistors

Prodrive Technologies  Servo Drives Catalogue



CYGNUS LINE

1 PRODRIVE vciar7onics

TECHNOLOGIES

RN A

rnPRODRIVE CYGNUS 3-48/10

'TECHNOLOGIES

ECAT OUT

RES
ECAT IN
e e e e

@ | ExTERNAL ERROR
@ | TERNAL ERROR

ot
@ | ecar starus

Cygnus D3-400/4

-

Rated phase current (continuous)
Rated supply voltage

Number of output phases

Number of outputs (Single/Dual/Quad)
Drive series

Cygnus motor drives come with a powerful integrated motion controller and a
wide range of connectivity options. This makes the Cygnus the ideal choice for
many applications. Due to its integrated input / output filtering, the Cygnus can
operate with a minimal number of external components. The drive can be
commanded via Ethernet or by using the CiA402 compatible EtherCAT interface.
The Cygnus drives make use of the programmable Prodrive Motion Platform
(PMP). PMP is a highly flexible platform which is currently used across multiple
industries. The motion controller can be integrated in the most demanding
systems via the powerful Motion API (C++/C#). Custom real-time code can be
deployed via Simulink code generation. The PMP tooling ensures fast and
effortless commissioning by offering advanced signal tracing capabilities and a
fully customizable HMI interface.

i =

- -
Integrated filtering Programmable PMP SBC/STO functions Wide range of
motion controller via connectivity options
MATLAB Simulink
integration

Prodrive Technologies ~ Servo Drives Catalogue  Cygnus



CYGNUS LINE — FEATURES PRODRIVE {5 foves

External brake resistor interface
for systems with high braking energy

An integrated thermal solution with optional fan enables reliable
operation at high ambient temperatures

CiA402 compliant

EtherCAT slave
Integrated RS485 and CAN interfaces

enable direct communication with
external systems

Single, dual and quad output versions cover
a range from 500W up to 7kWp per axis

An embedded GbE diagnostic port allows Integrated Safe Torque Off (STO)

real-time tracing of internal parameters and Safe Brake Control (SBO)
and sensor values, even when connected functions reduce overall system
to a 3" party EtherCAT master complexity by removing

Slew-rate limited outputs combined with internal
filtering enables the use of unshielded connectors

Cygnus Q3-48/10, overview
Cygnus Cygnus Cygnus

53-400/8 D3-400/4 Q3-48/10

Prodrive Technologies Servo Drives Catalogue  Cygnus



CYGNUS LINE — PERFORMANCE SPECIFICATIONS

MOTION &

od l PRODRIVE MECHATRONICS

TECHNOLOGIES

Parameter

| S3-400/8 | D3-400/4 | Q3-48/10 |Remark

Cygnus Q3-48/10, Typical noise density

Supply input voltage VsuppLy V 390-410 390-410 17 -54 | | | |
Supply input voltage, abs. max VSUPPLY ABS. MAX Vpc 450 450 60
=l Peak input current lsuPPLY PEAK Apk max 20 max 20 max 50
= Continous input current lsUPPLY CONT Arnis max 10 max 10 max 30 0L
Auxiliary input voltage VsuppLY AUX V 21-26 =
Auxiliary input current LAUX_RMS Arvis max 3 @
B Number of motor outputs NvoT - 1 2 4 ~
Supported motor types - PMSM /BLDC / Stepper / Induction % :
Peak phase current lon_px e 22,6 11,3 28,2 =
Continous phase current lpH_conT ArnMs 8,0 40 10,0 4%‘
» Peak phase-phase voltage range y Vi 0-355 0-355 0-43 Input voltage 400Vp/48Vpc g10° L
= PHPHLPEAK Vens 0- 250 0- 250 0-30 E
g Current loop, small signal bandwidth | fs4g kHz 1 -3dB, typical value g
Rated switching frequency fowm kHz 20 07|
Output frequency fymor Hz 0-595 dual use limited, see note
Electrical braking function - N
External brake resistor - N
Internal brake resistor - Y 108 ‘ Ll | Ll | ‘
Bl Offset Emot_orFser % Of Ipy_pk <10 10 0 10° 0 0 10°
}? Offset drift Evor_orrser_orieT | % OF Ipy_pk <10
§ Gainerror Evor cain £ i Iy i <Y Parameter D3-200/4 |Remark
>4 Gain error drift Evor can_orier | PPM Of Ip¢ <8000 Applicable standard - |[EC/UL61800-5-1 TUV certified
L Non-linearity Emor NonL ppm of Ipg <5000 Pollution degree PD i >
@ Noise (spectral density, 20Hz-10kHz) | INoise Lr UANHzZ 50 20 100 typical value at OA setpoint [ Ovenvoltage category oVC i |
'<23 Noise (rms, THz-100kHz) INOISE_100KHz UARMS - % IP-protection class / _ P20 .
Ml Ripple IvoT RiPPLE HARMS - Al enclosure type opEnBpe
Interface type GbE Max operating altitude | hop max | M 2000 above mean sea level
5 - EtherCAT STO / SBC outputs -
% RS485 50MBps max j Applicable standard IEC61800-3
®8 Update rate fEcAT - T00Hz - 20kHz S Input filtering Cat C2, 2nd env
Diagnostic interface - GbE - Output filtering Activly dampened LC
Notes:

- All performance specifications are validated at an input voltage of 400VDC (Cygnus S3-400/8 & Cygnus D3-400/4) or 48VDC (Cygnus Q3-48/10)
- Dual use limited: output frequencies above 600Hz are subject to export control and require an export permit (EU 2021/821, 3A225)

Prodrive Technologies Servo Drives Catalogue  Cygnus



CYGNUS LINE = INTERFACES o MECHANICAL SPECIFICATIONS 1PRODRIVE 225 omcs

Q3-48/10 D3-400/4 53-400/8

EtherCAT ID EtherCAT ID
EtherCAT ID and GPIO External brake resistor and GPIO External brake resistor
and GPIO External brake resistor (side panel) 2 motor outputs (side panel) Motor output
(side panel) 4 motor outputs
11PRODRIVE 11255 fowes 'YGNUS D3-400/4 1PRODRIVE 1813 oo 'YGNUS $3-400/8
11PRODRIVE %5 fones CYGNUS Q3-48|'
f eI SEEmEs o [Cesess
)LLA el }LA i )LLAA 1
= , i | . g .
EtherCAT 4 encoder inputs each capable EtherCAT 2 encoder inputs each capable EtherCAT encoder input capable
input/output of interfacing with 2 encoders input/output of interfacing with 2 encoders input/output of interfacing with 2 encoders
GbE diagnostic port GbE diagnostic port GbE diagnostic port
Parameter Unit | S$3-400/8 | D3-400/4 | Q3-48/10 |Remark
Number of encoder inputs NENC - 1 2 4
Analog Sin/Cos
Q3, D3, S3 side Digital hall
2 Endat 2.1/2.2
=8 Supported types - _
. . c Hiperface DSL (2W/4W)
aux power input power input = <<
0 0 ()]
optional cooling fan o 5ISS C
(®)
foooooo< .0 O [El‘ bW Max signal frequency Tsiaes i MHz 1 No missing pulses
82828? izg 8 Maximum baudrate (digital encoders)| frsa22 max MHz 10
0.0.0.p.0 E
JoZaralla? s ncoder supply voltage VENCSup V 5/10 software selectable
OZOZOZ< >ZO Encoder supply current lencsup mA max 250
e e - Isolated digital inputs - 4% 24V input Vig=11V, V) <5V, [y <15MA)
0,0.0 - ©f Isolated digital outputs -
O 0O 0O == — . . .
(oo " I8 Non-isolated digital inputs - 3XTTL
| S
o
2 SEL .STO/SBC RS485/CAN =8 Non-isolated digital outputs - 4x 24V -2A
outputs interface interface =
(48]
=8 Analog inputs - 1x+10V 12bit resolution
8 Analog outpus - -
Brake outputs - 2x 24V - 2A

Prodrive Technologies Servo Drives Catalogue  Cygnus



nPRODRIVE 2.5+
MECHATRONICS
TECHNOLOGIES
A 284.9 N
(00,0000 o @Ooooooooooo A
1PRODRIVE &35owcs CYGNUS Q3-48/10 9) O Q Q Q @) 000,  rowmm < 264.8 .
oooooo oooo
OO0 O O
H B O0%000000 ) Soao ] o Fou
BRAKERES MOT‘ MoT2 M&TJ MATI O O O O O O @ O O O O [ll: CY) @ @ @
ECATIN ECAT OUT = O 0O 0O 0O 0O 0O 0O O 0 0 ~
ENC1 ENC2 ENC3 ENC4 O O O O00O0
0.0, o o
g o H - B o C,
\__© = owg‘ omgz O [ O 0 0 o0 Y
0 ©,0.0.0.0.0.00.0.0.0.0.0.0.0.00.00,.00,.00.000000 |
O O O O O O O O O O O 0O _O
oOooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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 | o) B
D3 0,020,0. 010000000 0L 000 0. 0.0, 0.0-0.0-0.0.0.0.0.0 | o)
O O 0O 0O 0O 0O 0O OO O 0O 0O 0O 0 00 OO 0O OO0 _ 0O 0O (x) g
oOooooooooooooooooooooooooooooooooooooooooooooooooooooooo R 2 @
0.0,0.0,0.0,0.0,0.0.0,0.0,0,0,0.0,0,0.0,0.0,0.L,0.C,0.0.0
P ‘ 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 .
MMMMMMM 02000 @ o 00000000 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 [ ]
ﬂPRqDRIVE EEEEEEEEEEEE CYGNUS D3-400/4 OZ OZ OO O O O O OSOSOEOE O OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOZOZOZOSOZOZOSO L
0.0,0,0.0 /fb OO0 © 00O 0000000000000 000000000O0O0O00OO0O0
00000 OO0 rouenm
0,0.0.0.0 0,00 T < il © ®|y
OT0 2 [Commsh e 0:0:0:0:0 =7/ 900 =
H BRAKE RES  wom OOOOOOOOO O O O
© ECATIN ECAT OUT ::; ’::: @ @ OOOOOO o o o o S
(AR R ] S ] v
o 5 [T—J J—— 1T
oooo (L ML L1 o o T 1I—— Y
| .
optional fan
Parameter
- I Width 90
00000 00000000
11PRODRIVE 55 fowes CYGNUS $3-400/8 OZOZOZOZO % © 00O Ozozozogo De pth d D mm 1 95 1 95 1 95
gogogogog é;;; 80808 00000 8 Helght dH mm 265 265 265
O O POWER IN —— -
= 0:0:0.0,0 |\ 0,00 A < = Operating temperature range | Top °C -5-45
ﬂzﬁ f j 00000 000 ) c ; — .
[EREE clgEo SPEPEPE08 °%0 ) ®fl Operating humidity range hop % 0-90 non-condensing
Earn ECATouT wort CRCHCNCMENG © <07070 00000 @ ' '
000 000 -
£ oo > Shock & Vibration - IEC60068-2-6 (Fc)
il - 0.00
(&) [0 ] -
0000 La A EA EA .Q ]. OOOOO % 0 B e _JL_ Lifetime _ >10years
— B — ! Mass mass kg 33 33 30 |typical value

Prodrive Technologies
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APOGEE LINE

PRODRIVE vci2r7onics

TECHNOLOGIES

Apogee S3-120/6-S

R—

Internal (S) / external (-) auxiliary power supply
Rated phase current (continuous)

Rated supply voltage

Number of output phases

Number of outputs (Single/Dual)

Drive series

Apogee drives are especially designed for high-end applications that demand
ultra-low output ripple and a highly linear response.

This used to be the exclusive domain of linear amplifiers, but Prodrive
Technologies uses its extensive experience in amplifier technology to introduce
a PWM drive with negligible switching noise that matches linear drive
performance.

Using proprietary end stage technology and a filtered output stage, the Apogee
motor drives offer world-class linearity and switching noise.

Due to internal output filtering and EMI protections, the drive can operate with
a minimal number of external components.

Compared with traditional analog drives, the Apogee line offers an increased
system efficiency, significantly reducing the thermal load on the system.

i e @

T
Integrated filtering Programmable PMP High precision Wide range of
motion controller via Low Noise connectivity options
MATLAB Simulink
integration

Prodrive Technologies Servo Drives Catalogue  Apogee
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APOGEE LINE — FEATURES 1 PRODRIVE 522184 omics

TECHNOLOGIES

Internal low-pass filtering, combined with a multilevel output Ultra | : d riool
stage almost completely eliminates any output ripple. fa low noise and rippie 4

Kepler D3-200/4
— Apogee 53-120/7

Embedded motion controller with advanced
diagnostic capabilities

The Apogee line uses high stability metal foil resistors in
combination with a temperature-controlled voltage = [ | 1IN | .| H
. . € 0l N A A LAY LA PAATR, |ILEL "
reference to guarantee drift levels in the ppm range, = T RV T et B e Y
significantly extending system level calibration intervals. 0 Vi N ! '!" | r’” \ '
S
A custom developed fluxgate current 2L -

sensor, together with a high-resolution
feedback loop, ensures noise performances
competing with the best linear amplifiers.

-4 1 1 1
0.223 0.224 0.225 0.226 227

Current [A]

Apogee S3-120/6-S, Dual encoder interfaces allow interfacing
inside view with most common encoder types

Prodrive Technologies Servo Drives Catalogue  Apogee 12



APOGEE LINE — PERFORMANCE SPECIFICATIONS

PRODRIVE vci2r7onics

TECHNOLOGIES

Parameter

S3-120/7 D1-120/7

Remark

Supply input voltage VsuppLy \% 2x30 to 2x60 Balanced supply
Supply input voltage, abs. max VSUPPLY ABS. MAX Vpc 2x70
=8 Peak input current lsuPPLY_PEAK Apk max 12
E_ Continous input current lsuppLY_cONT Arms max /
Auxiliary input voltage VsuppLY AUX V 22 -26 for version without -S suffix
Auxiliary input current LAUX_RMS Arvis 2
B Number of motor outputs NvoT - 1 2
Supported motor types - 3-phase PMSM/BLDC voice ol
Peak phase current lpH_PK Apk 16,5
Continous phase current lpH_conT ArnMs 6,5
- Peak phase-phase voltage range Vorps s VVPK OO _1 70(3) Veupmiy= 2X60VDC
8_ RMS
3 Current loop, small signal bandwidth | fsg4g kHz 6-7 -3dB, typical value
Rated switching frequency fowm kHz 200
Output frequency fymor Hz 0-595 dual use limited, see note
Electrical braking function - Y shorts motor phases together
External brake resistor - N
Internal brake resistor - Y N
B Offset Emot_orFser % Of Ipr_p <04
}? Offset drift Evor_orrser_orieT | % OF Ipy_pk <0,
é Gain error EmvoT GAIN % Of lpy px <0,7
>4 Gain error drift Evor can prier | PPM Of Ipg <150
Non-linearity Emor NonL ppm of Ipg <50
T) Noise (spectral density, 20Hz-10kHz) | Inoise Lr UANHzZ max 1
-3 Noise (rms, THz-100kHz) INOISE_100kHz HARMS max 10
= Ripple IMOT RIPPLE UARMS 100 2mH phase inductance, +48V
Bl nterface type GbE
5 - EtherCAT
= RS422 50MBps max
S Update rate fEcAT - T00Hz - 20kHz
Diagnostic interface - GbE
Notes:

- All performance specifications are validated at an input voltage of 2 x 48V
- Dual use limited: output frequencies above 600Hz are subject to export control and require an export permit (EU 2021/821, 3A225)

Safety

EMC

L

—
@)
T

A

107 F

Noise Density [Agawrs / vV HZ|

Apogee S3-12/7, typical noise densit

10° 10
Frequency [HZz]

Parameter

Applicable standard IEC/UL61800-5-1 TUV certified
Pollution degree PD 2

Overvoltage category OvC |

IP-protection class / P20/ open type

enclosure type

Max operating altitude | hop max m 2000 above mean sea level
STO / SBC outputs

Applicable standard IEC61800-3

Input filtering Cat C2,2nd env

Output filtering Activly dampened LC

Prodrive Technologies

Servo Drives Catalogue

Apogee
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APOGEE LINE — INTERFACES

1PRODRIVE

TECHNOLOGIES

MOTION &
MECHATRONICS

Parameter

S$3-120/7

D1-120/7

Remark

Number of encoder inputs NENC - 2
Analog Sin/Cos
Digital hall
(V2]
g Supported types ] | Endat 2.1/2.2
I= Hiperface DSL (4W)
o SSl
1= BiSS C
,_,LCJ) Max signal frequency e MHz 4 No missing pulses
Maximum baudrate (digital encoders)| frsa2o max MHz 32
Encoder supply voltage Vencsup Y 5/10 software selectable
Encoder supply current lencsup mA max 500
B solated digital inputs - 4 x 24V V=11V, Vi <5Y, [[y<15mA)
©F Isolated digital outputs - 4 x 30V /500mA
é Non-isolated digital inputs - 4 xTTL
2 2 X 24V - 1A
g_ Non-isolated digital outputs - 2x 24V - 200mA
‘© Ax TTL output
=8 Analog inputs - 2 x £10V diff 14bit resolution
& Analog outpus - 2 x £10V diff 16bit resolution

Brake outputs

53-120/7

shielded M12 input
and output connectors

dual encoder inputs

analog and digital
inputs/outputs

D1-120/7

shielded M12 input
and output connectors

dual encoder inputs

analog and digital
inputs/outputs

EtherCAT Explicit
ID switches

2x GbE diagnaostic port
EtherCAT input/output

EtherCAT Explicit
ID switches

2x GbE diagnostic port
EtherCAT input/output

Prodrive Technologies  Servo Drives Catalogue
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APOGEE LINE -MECHANICAL SPECIFICATIONS 1PRODRIVE /i35 oucs

TECHNOLOGIES

427 _
301 216 393 1
. Mounting holes M4x0.7 (8x)

A

A
Y

A

N 4 ~ U ~ U o

000000000000 O000000O0
0707070700700 -0.0-0.0-0.0-0.0-0_0
000000000000 O00O0000O0
0707070700700 -0.0-0.0-0.0-0.0-0_0
000000000000 O00O0000O0
o 1 0707070700700 -0.0-0.0-0.0-0.0-0_0
B B OoOoOoOoOoOoOoOoooooooooooooooooooooo

00000000000 OOO0O000O00O0

L
(
/|2 8 Y L 1PRODRIVE /55t foves arocee ss 12017 A

POWERHQO)

® EXTERNAL ERROR ()
mmmmmmmmmm le)

ECATSTATUS O

ANAIO 0iG 10

UI:I
55
70

5724 0.0,0.0.0.0-0.0-0.0-0.0-0.0-0.0-0.0-0
70 ‘ﬁ\ O 0000000000000 000000 N N o Y '
e
5 ® ® e ) ‘
Parameter | symbol |Unit| $3-120/7 D1-120/7 |Remark S
Width 271 N ©
Depth dp mm 442 including connectors
_f_g Height dy mm 70
=8 Operating temperature range | Top °C 10 -40 ¢
§ Operating humidity range Nop % 20-80 non-condensing B ~
>4 Shock & Vibration - I[EC60068-2-6 (Fc) N
Lifetime - >10 years B
Mass mass kg 6,0 typical value N
S
O
P
o o o ) '

Prodrive Technologies  Servo Drives Catalogue  Apogee 15



KEPLER LINE

PRODRIVE vci2r7onics

TECHNOLOGIES

Kepler D3-200/4-S

R

Internal (S) / external (-) auxiliary power supply
Rated phase current (continuous)

Rated supply voltage

Number of output phases

Number of outputs (Single/Dual)

Drive series

The Kepler series is designed for demanding applications requiring high
linearity and a very low output current ripple. This used to be the exclusive
domain of linear amplifiers, but Prodrive Technologies uses its extensive
experience in amplifier technology to introduce a PWM drive with negligible
switching noise that matches linear drive performance. The Kepler motor drives
offer world-class linearity and switching noise. Due to internal output filtering
and EMI protections, the drive can operate with a minimal number of external
components.

Kepler drives have an integrated Prodrive Motion Platform (PMP) motion
controller. PMP is a highly flexible platform that is being used in many
applications, ranging from personal transportation solutions to semiconductor
industry. The PMP tooling ensures fast and effortless commissioning, while
motion applications benefit from a powerful APl and real-time control.

i e @

T
Integrated filtering Programmable PMP High precision Wide range of
motion controller via Low Noise connectivity options
MATLAB Simulink
integration

Prodrive Technologies  Servo Drives Catalogue  Apogee
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KEPLER LINE — FEATURES TPRODRIVE 5255 5oncs

TECHNOLOGIES

Dual, high performance 200kHz power stages with Integrated thermal solution

Ultra low noise and ripple a
Kepler D3-200/4
High resolution (18Db), high bandwidth (800kHz) current measurement circuit Apogee 53-120/7
21 _
Embedded motion controller with advanced diagnostic capabilities ‘
Actively dampened low pass filters almost completely g oy Ml"!ﬂ }.W w“l*nl!'!w""!h"\ll‘l!mll"!l&ﬂr! —_—
L . = N1 e o N | ol At
eliminate any output ripple. 5 ﬂ Ty N i l " | H \
a |
=7 | |
-4 | | |
RC 2 0.223 0.224 0.225 0.226 227
Z %:”// - Time [s]
15

Y7
I\

10

Wity /A
\‘\\\\\‘

\
PRPINS
i\

U7

O //,
2 ol 5
—~

\(‘l///// 7

N
-

Current [A]

-10

-15

Kepler D3-200/4-S ~ Dual encoder interfaces allow interfacing
inside view with most common encoder types

Prodrive Technologies  Servo Drives Catalogue  Kepler 17



KEPLER LINE — PERFORMANCE SPECIFICATIONS

PRODRIVE vci2r7onics

TECHNOLOGIES

Parameter

Symbol

Unit

D1-200/4 D3-200/4

Remark

Supply input voltage VsuppLy \% 2x30 to 2x100 Balanced supply
Supply input voltage, abs. max VSUPPLY ABS. MAX Vpc 2x110
=8 Peak input current lsuPPLY_PEAK Apk max 21
E_ Continous input current lsuppLY_cONT Arms max 9
Auxiliary input voltage VsuppLY AUX V 22 -26 for version without -S suffix
Auxiliary input current LAUX_RMS Arvis 2
B Number of motor outputs NvoT - 2 2
Supported motor types - voice ol 3-phase PMSM/BLDC
Peak phase current lpH_PK Apk 20
Continous phase current lpH_conT ArnMs 40
é Peak phase-phase voltage range Vorps s V\S:g 8 : 1?8 Veupmiy= 2X60VDC
3 Current loop, small signal bandwidth | fsg4g kHz 3-4 -3dB, typical value
Rated switching frequency fowm kHz 200
Output frequency fymor Hz 0-595 dual use limited, see note
Electrical braking function - Y shorts motor phases together
External brake resistor - N
Internal brake resistor - N Y
Bl Offset EnoT OFFseT % Of Ipyy_pi <0,25
g’ Offset drift Evior orrser orieT | % OF o pi <0,07
é Gain error EmvoT GAIN % Of lpy px <0,82
>4 Gain error drift Evor can prier | PPM Of Ipg <1500
Non-linearity Emor NonL ppm of Ipg <550
T) Noise (spectral density, 20Hz-10kHz) | Inoise Lr UANHzZ max 20
-3 Noise (rms, THz-100kHz) INOISE_100kHz HARMS max 200
= Ripple IMOT RIPPLE UARMS 350 2mH phase inductance, +48V
Bl nterface type GbE
5 - EtherCAT
= RS422 50MBps max
S Update rate fEcAT - T00Hz - 20kHz
Diagnostic interface - GbE
Notes:

All performance specifications are validated at an input voltage of 2 x 48V
Dual use limited: output frequencies above 600Hz are subject to export control and require an export permit (EU 2021/821, 3A225)

Safety

EMC

Noise Density [Arars / vV Hz|

b

—a
o
T

[
"

RS
(-]
L

—
o
(9}

—
o
|

3 Kepler D3-200/4, typical noise density
107 ¢ ]

108

Parameter

Applicable standard

10" 107

10% 10°
Frequency [Hz]

IEC/UL61800-5-1

TUV certified

Pollution degree PD 2

Overvoltage category OvC |

IP-protection class / P20/ open type

enclosure type

Max operating altitude | hop max 2000 above mean sea level
STO / SBC outputs -

Applicable standard IEC61800-3

Input filtering

Cat C2, 2nd env

Output filtering

Activly dampened LC

Prodrive Technologies

Servo Drives Catalogue  Kepler
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KEPLER LINE — INTERFACES

1PRODRIVE

TECHNOLOGIES

MOTION &
MECHATRONICS

Encoder inputs

General purpose 1/0

Parameter

D1-200/4

D3-200/4

Remark

Number of encoder inputs NENC - 2
Analog Sin/Cos
Digital hall
Supported fypes ) | Endat 2.1/2.2
Hiperface DSL (4W)
SSI
BiSS C
Max signal frequency Tlraes s MHz 4 No missing pulses
Maximum baudrate (digital encoders)| frsa22 max MHz 32
Encoder supply voltage Vencsup V 5/10 software selectable
Encoder supply current lencsup mA max 500
Isolated digital inputs - 4 x 24V V=11V, V, <5Y, [[n<15mA)
Isolated digital outputs - 4 x 30V /500mA
Non-isolated digital inputs - 4 x TTL
2 X 24V -1A
Non-isolated digital outputs - 2x 24V - 200mA
Ax TTL output
Analog inputs - 2 x £10V diff 14bit resolution
Analog outpus - 2 x +10V diff 16bit resolution

Brake outputs

53-120/7

shielded M12 input
and output connectors

dual encoder inputs

analog and digital
inputs/outputs

D1-120/7

shielded M12 input
and output connectors

dual encoder inputs

ID switches

analog and digital
inputs/outputs

EtherCAT Explicit
ID switches

2x GbE diagnostic port
EtherCAT input/output

EtherCAT Explicit

2x GbE diagnostic port
EtherCAT input/output

Prodrive Technologies  Servo Drives Catalogue
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KEPLER LINE — MECHANICAL SPECIFICATIONS PRODRIVE i
_— MECHATRONICS
TECHNOLOGIES
- 427 _
301 216 - 393 AL
L Mounting holes M4x0.7 (8x)
~ 5 A
12.8 ! L ' /DN /N Cf OOOOOOOOOOOOgooOOiOOOOOOOOOOOOOOOOOOO A . A . CJ A
) € OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
BNt B Ccon OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ?I:I 0 O
% OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO LO| ™~
malo oig 1o OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
572 ‘ O OO0 00 0% LWy
701 AN A AN Y
&
& o o 5 D x
Parameter Symbol | Unit| D1-200/4 D3-200/4 |Remark S
Width 271 , O
Depth dp mm 442 including connectors
E Height dy mm 70
~8 Operating temperature range | Top °C 10-40 g
§ Operating humidity range Nop % 20-80 non-condensing B ~
>l Shock & Vibration . IEC60068-2-6 (Fc) N
Lifetime - >10 years
Mass mass kg 7,0 typical value N
S
O
P
o o o ) '
Prodrive Technologies ~ Servo Drives Catalogue  Kepler



SERVO DRIVE FIRMWARE 7PRODRIVE 358 onics

TECHNOLOGIES

Input routing IEC61800-7 / CIA402 Output routing Embedded motion controller
"Drive control function” v' Fast multi-core processing system
v Advanced trajectory generator
Encoder 1 e ekt v Up to 20kHz position update rate

4 Position controller 1

Power stage 1

v' Remotely updateable using EtherCAT or Ethernet

Flexible architecture using custom libraries
v" Real-time execution of custom libraries.
v' Compiled from C/C++ or
v’ generated by MATLAB/Simulink
v' Tracing/monitoring of execution time
v' User customizable input routing and output routing
v' Support for gantry systems
user customizable libraries v" Decoupling of system dynamics in complex systems
v Apply custom filtering
v' User customizable drive control function
v' Supports multiple sensor inputs per control loop (dual loop
- e feedback)
v" Provided with various examples

Position actual Torque actual

Encoder 2 lue 6864, " |
. LN Position controller 2 EEEEe:

Power stage 2

FeedForwardOutput

CiA402 compliant EtherCAT slave
v' Remotely updateable using FoE
- v' Integrated alignment options for motor commutation
(wake and shake, kick and swing, catch and move or fixed offset)
v' Support all standard modes of operation
(cst, cstea, csv ,csp ,pv ,pp, homing)

FeedbackOutput

TLAB
SOIMULINK

Example for gantry control using a dual axis drive
Drive architecture (top), Position control library example (bottom)

Prodrive Technologies Servo Drives Catalogue  Firmware



SERVO DRIVE FIRMWARE 71PRODRIVE /&5 foncs

Debug & integration tool suite

v’ Step by step configuration wizards

v’ Real-time tracing of measured values
v' Remote firmware updating

= o ELo] T RN v' Triggered acquisition
[ * = Lt Rkt L v Queuing and executing movements |
| S e i e e e s e e et v User configurable human machine interface view

Service port

v’ Real-time tracing of measured values

v' Triggered acquisition

v' Remote diagnostics

v' Independent/concurrent operation with EtherCAT

Prodrive motion API
R v' Directly interface with the drive using GbE
= v’ Easy upgrading/downgrading between different drive series
e v C++ and C# interfaces available
- 0 g5 = v' MATLAB / python scripting
g : %% :i:i v Compatible with all Prodrive EtherCAT masters
gg :i:i v’ Long-term support
e
) )
1 2] | Enablealaces @)
g |

Simulink example (top), PMP tooling (bottom)

Prodrive Technologies  Servo Drives Catalogue  Firmware 22



QUASAR LINE

1 PRODRIVE vciar7onics

TECHNOLOGIES

‘ nPRODRIVE QUASAR B1400/6

'TECHNOLOGIES

Quasar B1-400/6

u Rated output current (continuous)

Rated output voltage

Number of phases (supply input)
Unidirectional / Bidirectional
Power supply series

With the Quasar B1-400/6, Prodrive Technologies offers a matching supply for
the Cygnus D3-400/4 and S3-400/8 series of servo drives.

Quasar power supplies are available with single phase or 3-phase power inputs
and feature an integrated power factor correction circuit. The integrated power
factor correction circuit precisely regulates the output voltage, therefore
isolating the potentially unstable mains voltage from the drives and guarantying
maximum performance. Unlike conventional rectifier-based drive systems, peak
forces can still be delivered at high velocities, even with long cables or low
mains voltages.

In addition to its integrated power factor correction circuit, select models in the
Quasar series are capable of bidirectional power flow, increasing overall
efficiency and saving cost on external brake resistors.

All Quasar power supplies are equipped with a CAN-interface which directly
interfaces with our intelligent drives or motion controllers. Using this interface,
critical parameters such is input/output voltages and currents can be
monitored and alarms can be set to perform specific actions when the mains
voltage reaches a predefined level.

-~
TR

High peak power CAN interface for High efficiency & Universal input
remote diagnostics Bidirectional voltage range

Prodrive Technologies  Servo Drives Catalogue
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QUASAR LINE — INTERFACES & MECHANICAL SPECIFICATIONS

PRODRIVE vci2r7onics

TECHNOLOGIES

Input

Output

Diagnostics|

Parameter

B1-400/6

Remark

Supply input voltage VsuppLy V 85-265
Supply input voltage, abs. max VsUpPLY ABS. MAX Vac 280
Peak input current lsuppLY PEAK Ap 52
Continous input current lsuPPLY CONT ArMs 15
Mains frequency fMAINS Hz 50/60
Power factor PF Hz min 0.9 Poutr>10% Of Poutmax.conT
Auxiliary input voltage VsuppLY AUX Vpc 21-26
Auxiliary input current lAUX_RMS Arvis max 3
Number of outputs NouT - 1
Average output voltage Vourt Vpc 390-410
, , max 20 @Po1=2.4kW
Ripple & Noise VRippLE Vpkpk e @Po=7 2KW
Output current louT A 6
Output current, peak louT Pk Ap 18
Load regulation VouT ReG - max +10% max 50W/ms
Efficiency s - >90% at maximum load
Interface - - CAN V2.0A
Applicable standard - -
Device profile - - CiA 453
Bit rate - MBps up to1

B1-400/6

aux power input

power output
optional cooling fan

WOW| G

PWR OUT

power input

CAN
interface

Prodrive Technologies Servo Drives Catalogue  Quasar
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QUASAR LINE

MECHATRONICS

INTERFACES & MECHANICAL SPECIFICATIONS 1PRODRIVE i25

- 289.49 -
262.8
1PRODRIVE (15/0.c. QUASAR B1-4006 ( ! © © © !
( I
g s qp) 0.0.0.00.000000000000000000000000
DM] L, o™ 0.0.0.0.0.0.0.000 0000000000000 00000O0
s5E — ™ 0.0.0,0,0,0,0,0.0.0.0.0.0,0,0.0.0.0.0.0.0,0.0000000
©006 @@@ I WO 0.0.0.0.0,00 000 0000000000000 000000
Tewn = cowr PwROUT OO0O0OO0OO0OO0OO0OOOOOOLOOLOLOLOLOOLOLOLOLOLOLOLOLOLOLOOLOOO
g Y B:ﬂ
U | N
© © © 2
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO 0
o o0 o0 o o o o0 o0 o o0 0 0 O
OOOOOOOOOOOOOOOOOOO O O O O O OOOOOOOOOOOOOOOOOOOOOOOOOOO O
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO |
O o0 o0 0 0O 0O _ 0O _0_0O 0O o0 o0 o0 o0 o0 o0 o0 o0 o0 0 0 _0
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
O o0 o0 o0 0 0O 0O _0_0O 0O o0 o0 o0 o0 o0 o0 o0 o0 o0 0 0 0
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
© © O] i
( Jar—]
( D Y
optional fan
Parameter Symbol | Unit | B1-400/6 |Remark
Width 73
Parameter B1-400/6 Remark Depth dp mm 195
Applicable standard IEC61800-5-1 = Height dy mm 265
] Pollution degree PD 2 E Operating temperature range | Top °C 5-45
% Overvoltage category OvC 3 P Storage temperature range TstoR °C -20-70
Ml [P-protection class / enclosure type 20/ open type g Operating humidity range hop % 0-95% non-condensing
Max operating altitude | Nop max 2000 above mean sea level Shock & Vibration - IEC60068-2-6
§ Applicable standard IEC61800-3 Lifetime - year >10
Y (lassification Cat C2, 2nd env Mass mass kg 3.6 typical value

Prodrive Technologies  Servo Drives Catalogue
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1 PRODRIVE &

TECHNOLOGIES

CONTACT

Phone: +31(0)40 2676200
E-mail: contact@prodrive-technologies.com

Web: www.prodrive-technologies.com
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