
Model Ic Ip Vac

XEC-230-09 3 9 100~240

XEC-230-12 6 12 100~240

XEC-230-15 7.5 15 100~240
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RoHSXenus 
PLUSCompact EtherCAT XEC

dIgItal serVo drIVe for brush & brushless Motors

CoNTRol MoDES
•	 Cyclic	Synchronous	Position-Velocity-Torque	(CSP,	CSV,	CST)
•	 Profile	Position-Velocity-Torque,	Interpolated	Position,	Homing
•	 Indexer,	Point-to-Point,	PVT
•	 Camming,	Gearing
•	 Position,	Velocity,	Torque
Command	InTerfaCe
•	 Canopen	application	protocol	over	etherCaT	(Coe) 
•	 aSCII	and	discrete	I/o 
•	 Stepper	commands 
•	 ±10V	position/velocity/torque 
•	 PWm	velocity/torque	command 
•	 master	encoder	(Gearing/Camming)
CommunICaTIonS
•	 etherCaT
•	 rS-232
FEEDbACk
Incremental
•	 digital	quad	a/B	encoder
•	 analog	sin/cos	encoder
•	 Panasonic	Incremental	a
•	 aux.	encoder	/	encoder	out	
absolute
•	 SSI
•	 endat	2.1	&	2.2
•	 absolute	a
•	 Tamagawa	absolute	a
•	 Panasonic	absolute	a	format
•	 Sanyo	denki	absolute	a
•	 BiSS	(B&C)
other 
•	 digital	Halls
I/o	dIGITal
•	 6	High-speed	inputs 
•	 1	motor	over-temp	input
•	 4	opto-isolated	inputs
•	 1	High-speed	output
•	 3	opto-isolated	outputs
•	 1	opto-isolated	motor	brake	output
I/o	analoG
•	 1	reference	input,	12-bit
Safe	Torque	off	(STo)
•	 SIl	3,	Category	3,	Pl	d

dImenSIonS:	In	[mm]
•	 7.54	x	4.55	x	2.13	[191.4	x	115.6	x	54.1]

deSCrIPTIon
XEC	 sets	 new	 levels	 of	 performance,	 connectivity,	 and	
flexibility.	Canopen	application	protocol	over	etherCaT	(Coe) 
communication	provides	a	widely	used	cost-effective	industrial	
bus.	a	wide	range	of	absolute	encoders	are	supported.

High	resolution	a/d	converters	ensure	optimal	current	loop	
performance.	Both	isolated	and	high-speed	non-isolated	
I/o	are	provided.	for	safety	critical	applications,	redundant	
power	stage	enable	inputs	can	be	employed.
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RoHSXenus 
PLUSCompact EtherCAT XEC

	 Test	conditions:	Wye	connected	load:	2	mH	line-line.	ambient	temperature	=	25	°C.	Power	input	=	230	Vac,	60	Hz,	1	Ø

MoDEl XEC-230-09 XEC-230-12  XEC-230-15
oUTPUT CURRENT

	 Peak	Current	 9	(6.4)	 12	(8.5)	 15	(10.6)	 adc	(arms,	sinusoidal) 
	 Peak	time	 1	 1	 1	 s 
	 Continuous	current		 3	(2.12)	 6	(4.24)	 7.5	(5.3)	 adc	(arms,	sinusoidal)

InPuT	PoWer	
	 mains	voltage,	phase,	frequency	 100~240	 100~240	 100~240	 Vac,	±10%,	1Ø	or	3Ø,	47~63	Hz 
	 maximum	mains	Current,		(Note 2)	 4.7	 9.4	 11.8	 arms	1Ø 
	 	 2.6	 5.2	 6.5	 arms	3Ø 
	 +24	Vdc		Control	power	 	 +20~32	Vdc	required	for	operation	(note	3_ 
	 																									7.5	W	(Typ,	no	load	on	+5V	outputs),	≤	18	W,	(max,	both	+5V	outputs	@	500	ma)

dIGITal	ConTrol	
	 digital	Control	loops	 Current,	velocity,	position.	100%	digital	loop	control 
	 Sampling	rate	(time)	 Current	loop:	16	kHz	(62.5	µs),	Velocity	&	position	loops:	4	kHz	(250	µs) 
	 Bus	voltage	compensation	 Changes	in	bus	or	mains	voltage	do	not	affect	bandwidth 
	 minimum	load	inductance	 200	µH	line-line 
	 resolution	 12-bit	capture	of	u	&	V	phase	currents

Command	InPuTS
	 Canopen	application	protocol	over	etherCaT	 Cyclic	synchronous	Position-Velocity-Torque,	 
	 	 Profile	Position-Velocity-Torque,	Interpolated	position,	Homing 
  Stand-alone mode 
	 analog	torque,	velocity,	position	reference	 ±10	Vdc,	12	bit	resolution	 dedicated	differential	analog	input 
	 digital	position	reference	 Pulse/direction,	CW/CCW	 Stepper	commands	(4	mHz	maximum	rate) 
	 	 quad	a/B	encoder	 2	m	line/sec,	8	mcount/sec	(after	quadrature) 
	 digital	torque	&	velocity	reference	 PWm	,	Polarity	 PWm	=	0%	-	100%,	Polarity	=	1/0 
	 	 PWm	50%	 PWm	=	50%	±50%,	no	polarity	signal	required 
	 	 PWm	frequency	range	 1	kHz	minimum,	100	kHz	maximum 
	 	 PWm	minimum	pulse	width	 220	ns 
	 Indexing	 up	to	32	sequences	can	be	launched	from	inputs	or	aSCII	commands. 
	 Camming	 up	to	10	Cam	tables	can	be	stored	in	flash	memory 
	 aSCII	 rS-232,	9600~115,200	Baud,	3-wire,	rJ-11	connector

dIGITal	InPuTS
	 [In1,2]	 digital,	Schmitt	trigger,	1.5	µs	rC	filter,	24	Vdc	compatible,	15	kΩ	programmable	pull-up/downs	to	+5	Vdc/ground,	 
	 	 Vt+	≥	3.15	Vdc,	VT-	≤	1.13	Vdc 
	 [In3,4,5,6]	 Programmable	as	4	single-ended	or	2	differential	pairs,	100	ns	rC	filter,	5	Vdc	typical,	12	Vdc	max 
	 	 10	kΩ	programmable	pull-up/down	per	input	to	+5	Vdc/ground,	 
	 	 Se:	Vin-lo	≤	2.3	Vdc,	Vin-HI	≥	2.7	Vdc,	VH	=	45	mV	typ,	dIff:	Vin-lo	≤	200	mVdc,	Vin-HI	≥	200	mVdc,	VH	=	45	mV	typ, 
	 [In7,8,9,10]	 opto-isolated,	single-ended,	±15~30	Vdc	compatible,	bi-polar,	with	common	return	to	+24V	or	ground 
	 	 rated	impulse	≥	800	V,	Vin-lo	≤	6.0	Vdc,	Vin-HI	≥	10.0	Vdc,	Input	current	±3.6	ma	@	±24	Vdc,	typical 
	 	 maximum	working	voltage	with	respect	to	signal	ground:	32	Vdc 
	 [In11]	 motor	overtemp	signal	on	feedback	connector,	Schmitt	trigger,	24	Vdc	compatible 
	 	 330	µs	rC	filter,	4.99k	pullup	to	+5	Vdc,		Vt+	≥	3.15	Vdc,	VT-	≤	1.13	Vdc 
	 	 Programmable	for	other	functions	if	not	used	for	motemp

analoG	InPuT
	 [aIn±]	 differential,	±10	Vdc,	5.06	kΩ	input	impedance,	12-bit	resolution

Safe	Torque	off	(STo)
function	 PWm	outputs	are	inactive	and	current	to	the	motor	will	not	be	possible	when	the	STo	function	is	asserted 
Standard	 designed	to	IeC-61508-1,	IeC-61508-2,	IeC-61800-5-2,	ISo-13849-1 
Safety	Integrity	level	 SIl	3,	Category	3,	Performance	level	d 
Inputs	 2	two-terminal:	STo-In1+,STo-In1-,	STo-In2+,	STo-In2- 
Type	 opto-isolators,	24V	compatible,	Vin-lo	≤	6.0	Vdc	or	open,	Vin-HI	≥	15.0	Vdc, 
Input	current	(typical)	STo-In1:	9.0	ma,	STo-In2:	4.5	ma 
response	time	 2	ms	from	Vin	≤6.0	Vdc	to	interruption	of	energy	supplied	to	motor 
Reference Xenus Plus Compact STO Manual 

RS-232 PoRT
	 Signals	 rxd,	Txd,	Gnd	in	6-position,	4-contact	rJ-11	style	modular	connector,	non-isolated 
	 mode	 full-duplex,	dTe	serial	communication	port	for	drive	setup	and	control,	9,600	to	115,200	baud 
	 Protocol	 Binary	and	aSCII	formats

dIGITal	ouTPuTS
	 [ouT1~3]	 opto-isolated	SSr,	two-terminal,	300	ma	max,	24	V	tolerant,	series	1	Ω	resistor,	36	V	Zener	flyback	diode 
	 	 rated	impulse	≥	800	V 
	 [ouT4]	 High-speed	CmoS	buffer,	+5V	max,	±8	ma	into	560	Ω	(minimum) 
	 [ouT5]	 motor	brake	control:	opto-isolated,	current-sinking	with	flyback	diode	to	+24	Vdc,	1	adc	max

eTHerCaT	PorTS
	 format	 dual	rJ-45	receptacles,	100BaSe-TX,	isolated	from	signal	ground,	max	working	voltage	with	respect	to	signal	ground:	32	Vdc 
	 Protocol	 etherCaT,	Can	application	protocol	over	etherCaT	(Coe)

5V	ouTPuTS
number	 2:	+5Vout1	on	the	feedback	connector	(J5),	+5Vout2	on	the	control	connector	(J6)	for	the	multi-mode	encoder 
ratings	 +5	Vdc	@	500	ma	each	output,	1000	ma	total	for	both	outputs,	thermal	and	overload	protected

NoTES:
1.	Brake	output	[ouT5]	is	programmable	as	motor	brake,	or	as	general	purpose	digital	output.
2.	The	actual	mains	current	is	dependent	on	the	mains	voltage,	and	motor	load	and	operating	conditions.	The	maximum	mains	Currents	shown	above	occur	when	the	
drive	is	operating	from	the	maximum	input	voltage	and	is	producing	the	rated	peak	and	continuous	output	currents	at	the	maximum	output	voltage.

3.	When	STo	feature	is	used,	the	24V	power	supply	must	be	a	SelV	or	PelV	type	with	the	maximum	output	voltage	limited	to	60	Vdc	or	lower.

general specIfIcatIons
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STaTuS	IndICaTorS
	 drive	Status	 Bicolor	led,	drive	status	indicated	by	color,	and	blinking	or	non-blinking	condition 
	 neT	Status	 run/err	leds,	status	of	etherCaT	bus		indicated	by	color	and	blink	codes	to	Can	Indicator	Specification	303-3

reGeneraTIon
	 operation	 Solid	state	switch	drives	60	Ω	internal	regen	resistor 
	 Bus	Capacitance	 940	µf 
	 Continuous	Power	Capability	 20	W 
	 Cut-In	Voltage	 +HV	>	390	Vdc	±2	Vdc	 regen	output	is	on,	regen	resistor	is	dissipating	energy 
	 drop-out	Voltage	 +HV	<	380	Vdc	±2	Vdc	 regen	output	is	off,	regen	resistor	not	dissipating	energy

ProTeCTIonS
	 aC	mains	loss	 loss	of	mains	power	between	l1	&	l2	is	detected 
	 HV	overvoltage	 +HV	>	400	Vdc	 drive	PWm	outputs	turn	off	until	+HV	is	less	than	400	Vdc 
	 HV	undervoltage	 +HV	<	60	Vdc	 drive	PWm	outputs	turn	off	until	+HV	is	greater	than	60	Vdc 
	 drive	over	temperature	 IGBT	>	85	°C	±3	°C	 drive	PWm	outputs	turn	off	until	IGBT	temperature	is	below	85	ºC 
	 Short	circuits	 motor:	output	to	output,	output	to	ground,	output	to	HV,	internal	PWm	bridge	faults	 
	 	 regen:	regen+	to	ground,	regen-	to	HV 
	 I2T	Current	limiting	 Programmable:	continuous	current,	peak	current,	peak	time	  
	 motor	over	temperature	 [In11]	input	programmable	to	disable	drive	when	motor	sensor	resistance	increases 
	 feedback	loss	 Programmable	to	detect	loss	of	a	or	B	encoder	channels,	or	loss	of	a	or	B	or	X	channels 
	 Command	Signal	loss	 etherCaT	master	stops	cyclical	updates,	network	cable	is	unplugged 
	 	 Programmable	as	a	latching	fault 
	 24V	reversed	Polarity	 reversing	the	+24V	connections	(J3-4	&	J3-1)	will	not	damage	the	drive	

meCHanICal	&	enVIronmenTal
	 Size		 7.54	x	4.55	x	2.13	[191.4	x	115.6	x	54.1] 
	 Weight	 2.2	lb	[1.0	kg] 
	 ambient	temperature	 0	to	+45	°C	operating,	-40	to	+85	°C	storage 
	 altitude	 ≤	2000	m	(6560	ft)	 
	 Humidity	 0%	to	95%,	non-condensing 
	 Contaminants	 Pollution	degree	2 
	 Vibration	 2	g	peak,	10~500	Hz	(sine),	IeC60068-2-6 
	 Shock	 10	g,	10	ms,	half-sine	pulse,	IeC60068-2-27 
	 Cooling	 Internal	fan	allows	operation	at	rated	continuous	current	to	45	C	ambient

aGenCy	STandardS	ConformanCe
Standards and Directives 
 Functional Safety  
	 	 IeC	61508-1:2010,	IeC	61508-2:2010,	IeC	61508-3:2010,	IeC	61508-4:	2010	(SIl	3) 
	 	 directive	2006/42/eC	(machinery) 
	 	 	 ISo	13849-1/Cor.	1:2009	(Cat	3,	Pl	d) 
  	 IeC	61800-5-2:2007	(SIl3) 
  Reference: Xenus Plus Compact STO Manual 

 Product Safety  
	 	 directive	2006/95/eC	(low	Voltage) 
	 	 	 IeC	61800-5-1:2007

 EMC 
	 	 directive	2004/108/eC	(emC) 
	 	 	 IeC	61800-3:2004/a1:2011

 Restriction of the Use of Certain Hazardous Substances (RoHS) 
	 	 directive	2011/65/eu	(roHS	II)

Approvals  
 UL and cUL recognized component to:  
  Ul 61800-5-1, 1st Ed. 
 UL Functional Safety Certification to:  
 	 IeC	61508-1:2010,	IeC	61508-2:2010,	IeC	61508-3:2010,	IeC	61508-4:	2010	(SIl	3) 
	 	 ISo	13849-1/Cor.	1:2009	(Cat	3,	Pl	d)

general specIfIcatIons
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general specIfIcatIons

FEEDbACk
Incremental: 
	 digital	Incremental	encoder		 quadrature	signals,	(a,	/a,	B,	/B,	X,	/X),	differential	(X,	/X	Index	signals	not	required) 
	 	 	 5	mHz	maximum	line	frequency	(20	m	counts/sec),	maX3097	differential	line	receiver 
	 	 	 121	Ω	terminators	between	a	&	/a,	B	&	/B	inputs,	130	Ω	between	X	&	/X	input 
	 analog	Incremental	encoder	 Sin/cos	format	(Sin+,	Sin-,	Cos+,	Cos-),	differential,	1	Vpeak-peak	±20%,	ServoTube	motor	compatible 
	 	 	 BW	>	300	kHz,	121	Ω	terminating	resistors	between	Sin+	&	Sin-,	Cos+	&	Cos-	inputs 
	 	 	 12-bit	resolution,	BW	>	300	kHz,	with	zero-crossing	detection 
Absolute: 
	 SSI	 	 Clock	(X,	/X),	data	(S,	/S)	signals,	4-wire,	Clock	is	output	from	XeC,	data	is	input	from	encoder 
	 	 	 130	Ω	terminator	between	X	&	/X	outputs,	221	Ω	between	S	&	/S	inputs 
	 	 	 1	kΩ	pull-ups	to	+5	Vdc	on	X	&	S,	1	kΩ	pull-downs	to	Sgnd	on	/X	&	/S 
	 endaT	 Clock	(X,	/X),	data	(S,	/S),	Sin/Cos	(Sin+,	Sin-,	Cos+,	Cos-)	signals 
	 absolute	a,	Tamagawa	absolute	a,	Panasonic	absolute	a	format,	Sanyo	denki	absolute	a	  
	 	 	 Sd+,	Sd-	(S,	/S)	signals,	2.5	or	4	mHz,	2-wire	half-duplex	communication 
	 	 	 Position	feedback:	13-bit	resolution	per	rev,	16	bit	revolution	counter	(29	bit	absolute	position	data) 
	 	 	 Status	data	for	encoder	operating	conditions	and	errors 
	 BiSS	(B&C)	 ma+,	ma-	(X,	/X),	Sl+,	Sl-	(S,	/S)	signals,	4-wire,	Clock	output	from	XeC,	data	is	input	from	encoder 
	 	 	 X	&	S	channels	for	absolute	encoders	use	ISl3178	bi-directional	line	driver/receivers

HallS
Digital: 
	 		 	 u,	V,	W:	Single-ended,	120°	electrical	phase	difference	between	u-V-W	signals,	 
	 	 	 Schmitt	trigger,	1	µs	rC	filter,	24	Vdc	compatible,	10	kΩ	pull-up	to	+5	Vdc 
	 	 	 Vt+	=	2.5~3.5	Vdc,	VT-	=	1.3~2.2	Vdc,	VH	=	0.7~1.5	Vdc

Analog: 
   u	&	V: Sin/cos	format	(Sin+,	Sin-,	Cos+,	Cos-),	differential,	1	Vpeak-peak	±20%,	ServoTube	motor	compatible 
	 	 	 BW	>	300	kHz,	121	Ω	terminating	resistors	between	Sin+	&	Sin-,	Cos+	&	Cos-	inputs 
	 	 	 12-bit	resolution,	BW	>	300	kHz,	with	zero-crossing	detection 

mulTI-mode	enCoder	PorT
	 as	Input	 See	digital	Incremental	encoder	above	for	electrical	data	on	a,	B,	&	X	channels,	or	 
	 	 absolute	encoders	using	X	or	S	channels.	no	terminators	on	a	&	B	channels,	X	&	S	channels	as	shown	above 
	 as	emulated	output	 quadrature	a/B	encoder	emulation	with	programmable	resolution	to	4096	lines	(65,536	counts)	per	rev 
	 	 from	analog	sin/cos	encoders	or	absolute	encoders.	a/B	outputs	use	ISl3178	line	drivers. 
	 	 a,	/a,	B,	/B,	outputs	from	ISl3178	differential	line	driver,	X,	/X,	S,	/S	outputs	from	ISl3178	driver 
	 as	Buffered	output	 digital	a/B/X	encoder	signals	from	primary	digital	encoder	are	buffered	by	ISl3178	line	drivers,	5	mHz	max

5V	ouTPuTS
number	 2:	+5Vout1	on	the	feedback	connector	(J5),	+5Vout2	on	the	control	connector	(J6)	for	the	multi-mode	encoder 
ratings	 +5	Vdc	@	500	ma	each	output,	1000	ma	total	for	both	outputs,	thermal	and	overload	protected
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J7:	etherCAT PoRTS
rJ-45	receptacles, 
8	position,	4	contact

eTHerCaT	ConneCTIonS
dual	rJ-45	sockets	accept	standard	ethernet	cables.	The	In	port	connects	to	a	master,	or	to	the	ouT	port	of	a	device	that	is	
‘upstream’,	between	the	XeC	and	the	master.	The	ouT	port	connects	to	‘downstream’	nodes.	If	the	XeC	is	the	last	node	on	a	net-
work,	only	the	In	port	is	used.	no	terminator	is	required	on	the	ouT	port.

eTHerCaT	ledS	(on	rJ-45	ConneCTorS)
l/A	 a	green	led	indicates	the	state	of	the	etherCaT	network: 

led	 link	 activity	 Condition 
on	 yes	 no	 Port	open 
flickering	 yes	 yes	 Port	open	with	activity 
off	 no	 (n/a)	 Port	Closed

RUN	 Green:	Shows	the	state	of	the	eSm	(etherCaT	State	machine) 
off	 =	 Init 
Blinking	 =	 Pre-operational 
Single-flash	=	 Safe-operational 
on	 =	 operational

ERR red:	Shows	errors	such	as	watchdog	timeouts	and	unsolicited 
	 state	changes	in	the	XeC	due	to	local	errors. 
off		 =	 etherCaT	communications	are	working	correctly 
Blinking	 =	 Invalid	configuration,	general	configuration	error 
Single	flash	=	 local	error,	slave	has	changed	etherCaT	state	autonomously 
double	flash	=	 Pdo	or	etherCaT	watchdog	timeout, 
	 	 or	an	application	watchdog	timeout	has	occurred

The	amP	bi-color	led	gives	the	state	of	the	drive.	Colors	do	not	alternate,	and	can	be	solid	on	or	blinking.	 
When	multiple	conditions	occur,	only	the	top-most	condition	will	be	displayed. 
When	that	condition	is	cleared	the	next	one	below	will	shown.	

1)	red/Blinking	 =	 latching	fault.		operation	will	not	resume	until	drive	is	reset. 
2)	red/Solid	 =	 Transient	fault	condition.	drive	will	resume	operation	when 
	 	 	 the	condition	causing	the	fault	is	removed. 
3)	Green/double-Blinking	 =	 STo	circuit	active,	drive	outputs	are	Safe-Torque-off 
4)	Green/Slow-Blinking	 =	 drive	oK	but	noT-enabled.		Will	run	when	enabled. 
5)	Green/fast-Blinking	 =	 Positive	or	negative	limit	switch	active.	 
	 	 	 drive	will	only	move	in	direction	not	inhibited	by	limit	switch. 
7)	Green/Solid	 =	 drive	oK	and	enabled.	Will	run	in	response	to	 
	 	 	 reference	inputs	or	etherCaT	commands.
latching	faults
default	 optional	(programmable) 
•	 Short	circuit	(Internal	or	external)	 •	 over-voltage 
•	 drive	over-temperature	 •	 under-voltage 
•	 motor	over-temperature	 •	 motor	Phasing	error 
•	 feedback	error	 •	 Command	Input	lost 
•	 following	error	 •	 motor	Wiring	disconnected 
	 	 •	 STo	active 
	 	 •	 over	Current	(latched)

ethercat coMMunIcatIons

IndIcators: drIVe state

etherCaT	device	Id	Switch 
decimal	values

Cme2	->	amplifier	->	network	ConfigurationEtherCaT	deVICe	Id	(STaTIon	alIaS)
In	an	etherCaT	network,	slaves	are	automatically	assigned	
consecutive	addresses	based	on	their	position	on	the	network.	
But	when	the	device	must	have	a	positive	identification	that	is	
independent	of	cabling,	a	device	Id	is	used.	This	is	provided	by	two	
16-position	rotary	switches	with	hexadecimal	encoding.	These	can	
set	the	device	Id	of	the	drive	from	0x00~0xff	(0~255	decimal).	The	
chart	shows	the	decimal	values	of	the	hex	settings	of	each	switch.
example	1:	find	the	switch	settings	for	decimal	device	Id	107:
1)	find	the	highest	number	in	the	X10	column	that	is	less	than	107	

and	set	X10	to	the	hex	value	in	the	same	row: 
96	<	107	and	112	>	107,	so	X10	=	96	=	Hex	6

2)	Subtract	96	from	the	desired	device	Id	to	get	the	decimal	value	
for	the	switch	X1	and	set	it	to	the	Hex	value	in	the	same	row: 
X1	=	(107	-	96)	=	11	=	Hex	B

3)	result:	X10	=	6,	X1	=	B,	alias	=	0x6B	(107)
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TxD RxD

RJ-11
on

Servo
Drive

RJ-11 cable
6P6C
Straight-wired

5 3
Gnd Gnd

RxD TxD2 5

D-Sub 9F

Dsub-9F
to RJ11
Adapter

16

RxD TxD

1 2 3 4 5 6

RJ-11
(DTE)
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RoHSXenus 
PLUSCompact EtherCAT XEC

J8:	rS-232	PorT
rJ-11	receptacle, 
6	position,	4	contact

rS-232	CommunICaTIonS
XEC	is	configured	via	a	three-wire,	full-duplex	dTe	rS-232	port	that	operates	from	9600	to	115,200	Baud,	8	bits,	no	parity,	and	one	stop	bit.	 
Signal	format	is	full-duplex,	3-wire,	dTe	using	rxd,	Txd,	and	Gnd.	Connections	to	the	XEC	rS-232	port	are	through	J8,	an	rJ-11	connector.	 
The	XEC Serial	Cable	Kit	(Ser-CK)	contains	a	modular	cable,	and	an	adapter	that	connects	to	a	9-pin,	Sub-d	serial	port	connector	 
(Com1,	Com2,	etc.)	on	PC’s	and	compatibles.

Ser-CK	SerIal	CaBle	KIT
The	Ser-CK	provides	connectivity	between	a	d-Sub	9	male	connector	and	the	
rJ-11	connector	on	the	XeC.	It	includes	an	adapter	that	plugs	into	the	Com1	(or	
other)	port	of	a	PC	and	uses	common	modular	cable	to	connect	to	the	XeC.	The	
connections	are	shown	in	the	diagram	below.

don’t	forget	to	order	a	Serial	Cable	Kit	Ser-CK	when	
placing	your	order	for	an	XeC!

coMMunIcatIons: rs-232 serIal

aSCII	CommunICaTIonS
The	Copley	aSCII	 Interface	 is	 a	 set	 of	 aSCII	 format	 commands	 that	 can	 be	 used	 to	 operate	 these	 drives	 over	 an	rS-232	 serial	
connection.	for	instance,	after	basic	amplifier	configuration	values	have	been	programmed	using	Cme	2,	a	control	program	can	use	 
the	aSCII	Interface	to:

•	enable	the	amplifier	in	Programmed	Position	mode.
•	Home	the	axis.
•	Issue	a	series	of	move	commands	while	monitoring	position,	velocity,	and	other	run-time	variables.

The	Baud	rate	defaults	to	9,600	after	power-on	or	reset	and	is	programmable	up	to	115,200	thereafter.
after	power-on,	reset,	or	transmission	of	a	Break	character,	the	Baud	rate	will	be	9,600.	once	communication	has	been	established	at	
this	speed,	the	Baud	rate	can	be	changed	to	a	higher	rate	(19,200,	57,600,	115,200).
aSCII	parameter	0x90	holds	the	Baud	rate	data.	To	set	the	rate	to	115,200	enter	this	line	from	a	terminal:
 s r0x90 115200 <enter>
Then,	change	the	Baud	rate	in	the	computer/controller	to	the	new	number	and	communicate	at	that	rate.

additional	information	can	be	found	in	the	aSCII	Programmers	Guide	on	the	Copley	website:
http://www.copleycontrols.com/motion/pdf/aSCII_ProgrammersGuide.pdf

ascII coMMunIcatIon protocol

* Signal ground



PIn SIGnal PIn SIGnal

1 frame	Gnd 6 STo-1(+)

2 STo-1(+) 7 STo-1(-)

3 STo-1(-) 8 STo-24V

4 STo-2(+) 9 STo-Gnd

5 STo-2(-)

DANGER

Refer to the Xenus Plus Compact STO Manual 

The	information	provided	in	the	Xenus Plus Compact STO Manual must	be
considered	for	any	application	using	the	XeC	drive	STo	feature.
Failure to heed this warning can cause equipment damage, injury, or death.

1
6

9
5

S
A
FE

T
Y 1

5

6

9

+HV

PWM
Outputs

*

Channel 1

Frame Ground

STO-Bypass (6.5 mA)

STO-Gnd (Sgnd)

J4

STO-IN1+

STO-IN2+
Channel 2

FPGA
UVW PWM

Channel 3

STO-IN2-

STO-IN1-

STO-IN1+

STO-IN1-

2

3

1

4

5

6

7

8

9

EN

Gate
Drivers

FPGA
PWM

Enable
1

6
9

5

Bypass Plug Connections
Jumper pins:
2-4, 3-5, 6-8, 7-9 *
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STo CoNNECToR

J4	SIGnalS

safe torque off (sto)
deSCrIPTIon
The	XeC	provides	the	Safe	Torque	off	(STo)	function	as	defined	in	IeC	61800-5-2.	Three	opto-couplers	are	provided	which,	when	de-energized,	prevent	
the	upper	and	lower	devices	in	the	PWm	outputs	from	being	operated	by	the	digital	control	core.	This	provides	a	positive	off	capability	that	cannot	be	
overridden	by	the	control	firmware,	or	associated	hardware	components.	When	the	opto-couplers	are	activated	(current	is	flowing	in	the	input	diodes),	
the	control	core	will	be	able	to	control	the	on/off	state	of	the	PWm	outputs.

Current must flow 
 through all of the  

opto-couplers before  
the drive can be 

enabled

STo	ByPaSS	(muTInG)
In	order	for	the	PWm	outputs	of	the	drive	to	be	activated,	current	must	be	flowing	through	all	of	the	opto-couplers	that	are	connected	to	the	 
STo-1	and	STo-2	terminals	of	J4,	and	the	drive	must	be	in	an	enaBled	state.	When	the	opto-couplers	are	off,	the	drive	is	in	a	Safe	Torque	off	
(STo)	state	and	the	PWm	outputs	cannot	be	activated	by	the	control	core	to	drive	a	motor.	This	diagram	shows	connections	that	will	energize	all	of	
the	opto-couplers	from	an	internal	current-source.	When	this	is	done	the	STo	feature	is	overridden	and	control	of	the	output	PWm	stage	is	under	
control	of	the	digital	control	core. 
If not using the STO feature, these connections must be made in order for the drive to be enabled.

STo	ByPaSS	ConneCTIonS

InSTallaTIon

*	STo	bypass	connections	on	
the	XPC	and	 

Xenus	Xel/XPl	models	are	
different.	If	both	drives	are	

installed	in	the	same	cabinet,	
the	diode	should	be	wired	as	

shown	to	prevent	damage	that	
could	occur	if	the	STo	bypass	
connectors	are	installed	on	the	
wrong	drive.	The	diode	is	not	

required	for	STo	bypass	on	the	
XPC	and	can	be	replaced	by	a	
wire	between	pins	7	and	9.



dIfferenTIal:	In3,4,5,6

Signal J6	Pins

[In3]	Pls,	Cu,	enc	a 9

[In4]	/Pls,	/Cu,	enc	/a 10

[In5]	dir,	Cd,	enc	B 11

[In6]	/dir,	/Cd,	enc	/B 12

Signal	Ground 6,16,22,31, 
37,44

frame	Ground 1

SInGle-ended:	In5,	6

Signal J6	Pins

[In5]	Pls,	Cu,	enc	a 11

[In6]	dir,	Cd,	enc	B 12

Signal	Ground 6,16,22,31, 
37,44

frame	Ground 1

dIfferenTIal:	In3,4,5,6

Signal J6	Pins

[In3]	Curr-Vel± 9

[In4]	/	Curr-Vel± 10

[In5]	Pol-dir 11

[In6]	/Pol-dir 12

Signal	Ground 6,16,22,31, 
37,44

frame	Ground 1

SInGle-ended:	In5,6

Signal J6	Pins

[In5]	Curr-Vel± 11

[In6]	Pol-dir 12

Sgnd 6,16,22,31, 
37,44

frame	Ground 1

PULSE

/PULSE

DIRECTION

/DIRECTION

[IN3]

[IN4]

[IN5]

[IN6]

CD (Count-Down)

CU (Count-Up)
[IN3]

[IN4]

[IN5]

[IN6]

CU (CW)

/CU (CW)

CD (CCW)

/CD (CCW)

Enc. A

Enc B

/Enc. A

/Enc B

Encoder ph. B

Encoder ph. A [IN3]

[IN4]

[IN5]

[IN6]

CU (CW)

CD (CCW)

[IN5]

[IN6]

Enc. A

Enc. B

Enc. Ph. A

Enc. Ph. B

[IN5]

[IN6]

Pulse

Direction

[IN5]

[IN6]

Curr-Vel

Pol-Dir

[IN5]

[IN6]

Duty = 50% ±50%

<no connection>

Curr-Vel±

<not used>

[IN5]

[IN6]

Duty = 0 - 100% Curr-Vel

Pol-Dir

/Curr-Vel

/Pol-Dir

[IN5]

[IN6]

[IN3]

[IN4]

[IN5]

[IN6]

[IN3]

[IN4]
/Curr-Vel

Curr-Vel

No
Function

Duty = 50% ±50%

<no connection>
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PoSITIon	Command	InPuTS
digital	position	commands	must	be	sourced	from	devices	with	active	pull-
up	and	pull-down	to	take	advantage	of	the	high-speed	inputs. 

for	differential	commands,	the	a	&	B	channels	of	the	multi-mode	encoder	
ports	may	be	used.

SInGle-ended	PWm	&	dIreCTIon

SInGle-ended	50%	PWm

SInGle-ended	PulSe	&	dIreCTIon

SInGle-ended	Cu/Cd

quad	a/B	enCoder	SInGle-ended

dIfferenTIal	Cu/Cd	

dIfferenTIal	PulSe	&	dIreCTIon

quad	a/B	enCoder	dIfferenTIal

dIfferenTIal	50%	PWm

dIfferenTIal	PWm	&	dIreCTIon

dIgItal coMMand Inputs: posItIon

dIgItal coMMand Inputs: VelocIty, torque
Single-ended	digital	torque	or	velocity	commands	must	be	sourced	from	
devices	with	active	pull-up	and	pull-down	to	take	advantage	of	the	high-
speed	inputs.

for	differential	commands,	the	a	&	B	channels	of	the	multi-mode	encoder	
ports	may	be	used.



SIGnalS	&	PInS

Signal J6

Pulse,	CW,	encoder	a 36

/Pulse,	/CW,	encoder	/a 21

direction,	CCW,	encoder	B 35

/direction,	/CCW,	encoder	/B 20

quad	enc	X,	absolute	Clock 34

quad	enc	/X,	/absolute	Clock 19

enc	S,	absolute	(Clock)	data 33

enc	/S,	/	absolute	(Clock)	data 18

Signal	Ground
6, 16, 
22, 31, 
37, 44

frame	Ground 1

+5V output @ 500 mA

Signal Ground

Enc. B

Enc. X

Enc. X

Enc. X

Enc. S

Enc. S

B

X

/X

/S

Enc. A

Incremental 
Encoder

Absolute 
Encoder

J6 Control

Frame Ground

A

S

/B

/A

Input/Output
Select

MAX3097

MAX3032

A/B/X signals from
digital encoder

Input/Output
Select

MAX3097

MAX3032

A/B/X signals from
digital encoder

Input/Output
Select

MAX3097

MAX3032

Pulse/Dir or CU/CD 
differential commands

Input
Select

Output
Select

ISL3178

ISL3178

X

S

4-Wire digital absolute 
encoder signals

Input/Output
Select

ISL3178

ISL3178
S

S

2-Wire digital absolute 
encoder signals
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MultI-Mode encoder port as an Input

PoSITIon	Command	InPuTS:	dIfferenTIal
•	Pulse	&	direction
•	CW	&	CCW	(Clockwise	&	Counter-Clockwise)
•	encoder	quad	a	&	B
•	Camming	encoder	a	&	B	input

CURRENT or	VeloCITy	Command	InPuTS:	dIfferenTIal
•	Current	or	Velocity	&	direction
•	Current	or	Velocity	(+)	&	Current	or	Velocity	(-)

SeCondary	feedBaCK:	InCremenTal
•	quad	a/B/X	incremental	encoder

SeCondary	feedBaCK:	aBSoluTe
•	S	channel:	absolute	a	encoders	(2-wire) 
The	S	channel	first	sends	a	Clock	signal	and	then 
receives	data	from	the	encoder	in	half-duplex	mode.

•	S	&	X	channels:	SSI,	BiSS,	endat	encoders	(4-wire) 
The	X	channel	sends	the	Clock	signal	to	the	encoder, 
which	initiates	data	transmission	from	the	encoder 
on	the	S-channel	in	full-duplex	mode

Input types



SIGnalS	&	PInS

Signal J6

encoder	a 36

encoder	/a 21

encoder	B 35

encoder	/B 20

encoder	X 34

encoder	/X 19

encoder	S 33

encoder	/S	 18

Signal	Ground 6, 16, 22, 31, 
37, 44

frame	Ground 1

Secondary
Encoder Input

Input/Output
Select

Quad A/B/X primary
encoder

ISL3178

ISL3178

Buffered A/B/X signals
from primary encoder

Secondary
Encoder Input

Input/Output
Select

ISL3178

ISL3178

Emulated Quad A/B
signals from 
analog Sin/Cos encoder

Emulated A/B signals

Enc. B

Enc. X

B

/B

X

/X

Enc. A

Incremental 
Encoder

J6 Control

Frame Ground

A

/A
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MultI-Mode port as an output

output types

Buffered	feedBaCK	ouTPuTS:	dIfferenTIal
•	encoder	quad	a,	B,	X	channels
•	direct	hardware	connection	between	quad	a/B/X 
encoder	feedback	and	differential	line	drivers	for	a/B/X	outputs

emulaTed	feedBaCK	ouTPuTS:	dIfferenTIal
firmware	produces	emulated	quad	a/B	signals	from	feedback 
data	from	the	following	devices:
•	absolute	encoders	
•	analog	Sin/Cos	incremental	encoders



name Notes

analog:	reference	filter disabled

Vloop:	Input	filter disabled

Vloop:	output	filter	1 low	Pass,	Butterworth, 
2-pole,	200	Hz

Vloop:	output	filter	2 disabled

Vloop:	output	filter	3 disabled

Iloop:	Input	filter	1 disabled

Iloop:	Input	filter	2 disabled

Input	Shaping disabled

option Notes

method Set	Current	Position	as	Home

name Notes

oUT1 fault	active	off

oUT2 Isolated 
not	ConfiguredoUT3

oUT4 HS	output 
not	Configured

oUT5 Brake	active-HI

active Notes

√ Short	Circuit

√ amp	over	Temperature

√ motor	over	Temp

over	Voltage

under	Voltage

√ feedback	error

motor	Phasing	error

√ following	error

Command	Input	fault

motor	Wiring	disconnected

STo	active

oPTIonal	faulTS

over	Current	(latched)

name Configuration PU/PD

In1 enable-lo,	Clear	faults +5V	Pu

In2

not	Configured +5V/Gnd

In3

In4

In5

In6

In7

opto 
not	Configured

In8

In9

In10

In11 motemp +5V	Pu
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cMe2 defaults

These	tables	show	the	Cme2	default	settings.	They	are	user-programmable	and	 
the	settings	can	be	saved	to	non-volatile	flash	memory.



SPeCIfICaTIonS

Input Data Notes

Input	Voltages

HI VT+	=	2.5~3.5	Vdc

lo VT-	=	1.3~2.2	Vdc

VH1 VH	=	±0.7~1.5	Vdc

Max +30	Vdc

min 0	Vdc

Pull-up/down R1 15	kΩ

low	pass	filter
R2 15	kΩ

C1 100 pF

Input	Current
24V 1.3	madc

0V -0.33	madc

Time	constant RC2 1.5	µs

ConneCTIonS

Input Pin

In1 J6-7

In2 J6-8

Sgnd J6-6,	16,	22,	31,	37,	44		

SPeCIfICaTIonS

Input Data Notes

Input	Voltages 
Single-ended

HI Vin	≥	2.7	Vdc

lo Vin	≤	2.3	Vdc

VH1 45	mVdc	typ

Input	Voltages 
differential3

HI Vdiff	≥	+200	mVdc

lo Vdiff	≤	-200	mVdc

VH ±45	mVdc	typ

Common	mode Vcm 0	to	+12	Vdc

Pull-up/down R1 10	kΩ

low	pass	filter
R2 1	kΩ

C1 100 pF

Time	constant RC2 100 ns

ConneCTIonS

S.E. dIff Pin

In3 In3+ J6-9

In4 In4- J6-10

In5 In5+ J6-11

In6 In6- J6-12

Sgnd J6-6,	16,	22,	31,	37	,	44	

C1

R2
R1

74HC2G14

PullUp = +5V
PullDown  = 0V

[IN1,2]

+5V

FEEDBACK CONNECTOR

12V max
+

C1

C1

2.5V

MAX3096

MAX3096

[IN3,5]

J6 Control

[IN4,6]

R1

R1

+5V

R2

R2

++5V

[IN3,5]

J6 Control

[IN4,6]

+5V

+5V

C1

R1
R2

C1

R1
R2

MAX3096

12V max
+
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sIngle-ended/dIfferentIal Inputs: In3, In4, In5, In6

hIgh speed Inputs: In1, In2

•	 digital,	non-isolated,	high-speed
•	 Progammable	pull-up/pull-down
•	 24V	Compatible
•	 Programmable	functions

Notes:
1)	VH	is	hysteresis	voltage 
(VT+)	-	(VT-)

2)	The	r2*C2	time	constant	
applies	when	input	is	driven	by	
active	HI/lo	devices

•	 digital,	non-isolated,	high-speed
•	 Progammable	pull-up/pull-down
•	 12V	Compatible
•	 Single-ended	or	differential
•	 Programmable	functions

Notes:
1)	VH	is	hysteresis	voltage 
In2	-	In3	or	In12	-	In13

2)	The	r2*C2	time	constant	
applies	when	input	is	driven	by	
active	HI/lo	devices)

3)	Vdiff	=	aInn(+)	-	aInn(-) 
n	=	1	for	axis	a,	2	for	axis	B

SInGle-ended

dIfferenTIal



SPeCIfICaTIonS

Input Data Notes

Input	Voltages

HI Vin	≥	3.5	Vdc

lo Vin	≤	0.7	Vdc

Max +24	Vdc

min 0	Vdc

Pull-up R1 4.99	kΩ

Input	Current
24V 5.7	madc

0V -1.0	madc

low	pass	filter
R2 10	kΩ

C1 33 nF

Time	constant Te 330	µs	*
bS 4999:Part 111:1987

Property ohms

resistance	in	the	temperature	
range	20°C	to	+70°C 60~750

resistance	at	85°C ≤1650

resistance	at	95°C ≥3990

resistance	at	105°C ≥12000

ConneCTIonS

Input Pin

In11 J5-7

Sgnd J5-5,	16,	25,	26

ConneCTIonS

Signal J6	Pin

In7 13

In8 14

In9 15

In10 30

ICom 28

SPeCIfICaTIonS

Input Data Notes

Input	Voltages

HI Vin	≥	±10.0	Vdc	*

lo Vin	≤	±6	Vdc	*

Max ±30	Vdc	*

Input	Current
±24V ±2	madc

0V 0	madc

+5V

[IN11]

Thermistor,
Posistor,

 or switch  Signal Gnd

R1

R2

C1

J5

J6

4.99k 4.7V

[IN7] 4.7k

4.7k

4.7k

4.7k

[INCOM]

4.99k 4.7V

[IN8]

4.99k 4.7V

[IN9]

4.99k 4.7V

[IN10]

+
24V

24V GND

+

24V
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•	 digital,	non-isolated
•	 motor	overtemp	input
•	 24V	Compatible
•	 Programmable	functions

•	 digital,	opto-isolated
•	 a	group	of	four,	with	a	common	terminal
•	 Works	with	current	sourcing	or	sinking	drivers
•	 24V	Compatible
•	 Programmable	functions

moTor	oVer	TemP	InPuT
The	4.99k	pull-up	resistor	works	with	PTC	(positive	temperature	coefficient)	
thermistors	that	conform	to	BS	4999:Part	111:1987,	or	switches	that	open/
close	indicating	a	motor	over-temperature	condition.	The	active	level	is	
programmable.

*	Vdc	referenced	to	ICom	terminals.	

*	 rC	 time	 constant	 applies	
when	 input	 is	 driven	 by	
active	high/low	device

Motor oVerteMp Input: In11

opto-Isolated Inputs: In7, In8, In9, In10



SPeCIfICaTIonS

Spec Data Notes

Input	Voltage Vref ±10	Vdc

Input	resistance rin 5.05	kΩ

HI/lo	defInITIonS:	ouTPuTS

Input State Condition

oUT1~3
HI output	SSr	is	on,	current	flows

lo output	SSr	is	off,	no	current	flows

ConneCTIonS

Signal (+) (-)

oUT1 J6-42 J6-27

oUT2 J6-41 J6-26

oUT3 J6-40 J6-25

SPeCIfICaTIonS

output Data Notes

on	Voltage 
ouT(+)	-	ouT(-) Vdc 0.85V	@	300	madc

output	Current Iout 300	madc	max

ConneCTIonS

Signal Pins

aIn(+) J6-3

aIn(-) J6-2

Sgnd J6-6,	16,	22,	31,	37,	44

+

1.5V

Shield (Frame Gnd)

AIN(+)

AIN(-)
Vref

J6
D/A

F.G.

±10V

Sgnd

-

[OUTn-]

300mA
max

* at 24 Vdc

Vdc

J6

[OUTn+]

1

80Ω
min*

36V

SSR

+

Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547 
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analog Input: aIn1

as	a	reference	input	it	takes	position/velocity/torque	commands	from	a	
controller.	If	not	used	as	a	command	input,	it	can	be	used	as	general-
purpose	analog	input.

•	 ±10	Vdc,	differential
•	 12-bit	resolution
•	 Programmable	functions

opto-Isolated outputs: out1, out2, out3

•	 digital,	opto-isolated
•	 moSfeT	output	SSr,	2-terminal
•	 flyback	diode	for	inductive	loads
•	 24V	Compatible
•	 Programmable	functions



HI/lo	defInITIonS:	ouTPuTS

Input State Condition

bRAkE 
[ouT5]

HI

output	transistor	is	off 
Brake	is	un-powered	and	locks	motor 
motor	cannot	move 
Brake	state	is	active

lo

output	transistor	is	on 
Brake	is	powered,	releasing	motor 
motor	is	free	to	move 
Brake	state	is	noT-active

SPeCIfICaTIonS

output Data Notes

Voltage	range Max +30	Vdc

output	Current Ids 1.0	adc

SPeCIfICaTIonS

output	HI Data Notes

Vout	HI Voh 4.4	Vdc

Iout	HI	 Ioh -8.0	madc

Vout	lo Vol 0.40	Vdc

Iout	lo Iol 8.0	madc

J3	ConneCTIonS

Pin Signal

4 Brk	24V	Input

3 Brk	24V	output

2 Brake	[ouT5]

1 24V	return

J3

Brake [OUT5]

4

3

24V

Brk 24V Input

Brk 24V Output

24V Return

2

1

i

+
0

J6+5 Vdc

[OUT4] ±8 mA

R
Sgnd
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•	 Brake	output
•	 opto-isolated
•	 flyback	diode	for	inductive	load
•	 24V	Compatible
•	 Protected	from	24V	reverse-connections	to	J3-1	&	J3-4
•	 Programmable	functions	for	[ouT5]

•	 CmoS	buffer
•	 74aHCT1G125
•	 Programmable	functions

Cme2	default	Setting	for	Brake	output	[ouT5]	is	“Brake	-	active	HI” 
active	 =	Brake	is	holding	motor	shaft	(i.e.	the	Brake is Active) 
	 	 motor	cannot	move 
	 	 no	current	flows	in	coil	of	brake 
	 	 Cme2	I/o	line	States	shows	output	4	as	HI 
	 	 BrK	output	voltage	is	HI	(24V),	moSfeT	is	off 
	 	 Servo	drive	output	current	is	zero 
	 	 Servo	drive	is	disabled,	PWm	outputs	are	off 
Inactive	=	Brake	is	not	holding	motor	shaft	(i.e.	the	Brake is Inactive) 
	 	 motor	can	move 
	 	 Current	flows	in	coil	of	brake 
	 	 Cme2	I/o	line	States	shows	output	5	as	lo 
	 	 BrK	output	voltage	is	lo	(~0V),	moSfeT	is	on 
	 	 Servo	drive	is	enabled,	PWm	outputs	are	on 
	 	 Servo	drive	output	current	is	flowing

The	brake	circuits	are	optically	isolated	from	
all	drive	circuits	and		frame	ground.

opto-Isolated Motor brake output: out5

hIgh-speed output: out4



Signal J5	Pins

enc	a 13

enc	/a 12

enc	B 11

enc	/B 10

enc	X 9

enc	/X 8

+5V 6, 17

Sgnd 5, 16, 25, 26

f.G. 1

Signal J5	Pins

Sin(+) 19

Sin(-) 18

Cos(+) 21

Cos(-) 20

X 9

/X 8

+5V 6, 17

Sgnd 5, 16, 25, 26

f.G. 1

1k
+5V

1k

Encoder J5

FG Frame Ground

Enc. A121A

Enc. B121B

Enc. Index130X
/X

X

/B

B

/A

A

+5V

0V

+5V Out @ 500 mA

Signal Ground

1k
+5V

1k

+5V Out @ 500 mA

Signal Ground

Sin(+)

Sin(-)

Cos(+)

Cos(-)

X

/X

-

+

-

+

10k

121

J5

10k

121

Encoder

FG

sin

cos

+5V

0V

indx

Frame Ground

10k

Sin

Cos

10k

Enc. Index130

Enc. A

Enc. B

Enc. Index

A

/A

B

/B

X

/X

Encoder

121

121

121

FG Frame Ground

A

B

+5V

0V

+5V Out @ 500 mA

Signal Ground

J5
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feedback connectIons

quad a/b encoder wIth fault protectIon
encoders	with	differential	line-driver	outputs	are	required	(single-ended	encoders	are	not	supported)	and	provide	incremental	position	feedback	via	
the	a/B	signals	and	the	optional	index	signal	(X)	gives	a	once	per	revolution	position	mark.	The	maX3097	receiver	has	differential	inputs	with	fault	
protections	for	the	following	conditions:
Short-circuits line-line:  This	produces	a	near-zero	voltage	between	a	&	/a	which	is	below	the	 

differential	fault	threshold.
Open-circuit condition:  The	121Ω	terminator	resistor	will	pull	the	inputs	together	if	either	side	(or	both)	is	open.	 

This	will	produce	the	same	fault	condition	as	a	short-circuit	across	the	inputs.
Low differential voltage detection:  This	is	possible	with	very	long	cable	runs	and	a	fault	will	occur	if	the	 

differential	input	voltage	is	<	200mV.
±15kV ESD protection:  The	3097e	has	protection	against	high-voltage	discharges	using	the	Human	Body	model.
Extended common-mode range:  a	fault	occurs	if	the	input	common-mode	voltage	is	outside	of	the	range	of		-10V	to	+13.2V

analog sIn/cos IncreMental encoder
The	sin/cos	inputs	are	analog	differential	with	121	Ω	terminating	
resistors	and	accept	1	Vp-p	signals	in	the	format	used	by	
incremental	encoders	with	analog	outputs,	or	with	ServoTube 
motors.	The	index	input	is	digital,	differential.

quad encoder wIth Index quad encoder wIth no Index

sIn/cos sIgnals

a/b/x sIgnals

Sgnd	=	Signal	Ground 
f.G.	=	frame	Gnd

Sgnd	=	Signal	Ground 
f.G.	=	frame	Gnd



Signal J5	Pins

Clk 9

/Clk 8

Data 15

/Data 14

Sin(+) 19

Sin(-) 18

Cos(+) 21

Cos(-) 20

+5V 6, 17

Sgnd 5, 16, 25, 26

f.G. 1

Signal J5	Pins

Data 15

/Data 14

+5V 6, 17

Sgnd 5, 16, 25, 26

f.G. 1

SSI BiSS J5	Pins

Clk MA+ 9

/Clk MA- 8

Data Sl+ 15

/Data Sl- 14

+5V 6, 17

Signal	Ground 5, 16, 25, 26

frame	Gnd 1

1k
+5V

1k 1k
+5V

1k

BiSS
Encoder

221

130

MA+

MA-

SL+

SL-

FG
Frame 
Ground

J5

Clk

Data

Master

Slave

V+

V-

+5V Out @ 500 mA

Signal Ground

1k
+5V

1k 1k
+5V

1k

Encoder

221

130

Clk

/Clk

Dat

/Dat

FG
Frame 
Ground

J5

Clk

DataData

Clk

+5V

0V

+5V Out @ 500 mA

A

A

B

B

Signal Ground

-

+

-

+

A

B

A

B

1k
+5V

1k 1k
+5V

1k

Encoder

221

Sin(+)

Sin(-)

Cos(+)

Cos(-)

Dat

/Dat

Clk

/Clk
130

FG
Frame 
Ground

J5

Clk

DataData

Clk

+5V

0V

+5V Out @ 500 mA

Signal Ground

10k

10k

121 Sin

Cos

10k

10k

121

sin

cos

Absolute-A
Encoder

221

1.2k

1.2k

220

5V

SD+

SD-

J5

Battery

Dat

/Dat
Cmd

D-R

SDCmd

D-R

SD

MAX3362B
0V

+5VV+

V-

+5V Out
@ 500 mA

Signal Ground

Batt+

Batt-

+

-

1k

1k

5V
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feedback connectIons

ssI absolute encoder
The	SSI	(Synchronous	Serial	Interface)	is	an	interface	used	to	connect	
an	absolute	position	encoder	to	a	motion	controller	or	control	system.	
The	XeC	drive	provides	a	train	of	clock	signals	in	differential	format	to	
the	encoder	which	initiates	the	transmission	of	the	position	data	on	the	
subsequent	clock	pulses.	The	polling	of	the	encoder	data	occurs	at	the	
current	loop	frequency	(16	kHz).	The	number	of	encoder	data	bits	and	
counts	per	motor	revolution	are	programmable. 
The	hardware	bus	consists	of	two	signals:	SClK	and	SdaTa.	data	is	sent	
in	8	bit	bytes,	lSB	first.	The	SClK	signal	is	only	active	during	transfers.	
data	is	clocked	out	on	the	falling	edge	and	clock	in	on	the	rising	edge	of	
the	master.

biss absolute encoder
BiSS	is	an	-	open	Source	-	digital	interface	for	sensors	and	actuators.	
BiSS	refers	to	principles	of	well	known	industrial	standards	for	Serial	
Synchronous	Interfaces	like	SSI,	aS-Interface®	and	Interbus®	with	
additional	options.
	 Serial	Synchronous	data	Communication 
	 Cyclic	at	high	speed 
	 2	unidirectional	lines	Clock	and	data 
	 	 line	delay	compensation	for	high	speed	data	transfer 
	 	 request	for	data	generation	at	slaves 
	 	 Safety	capable:	CrC,	errors,	Warnings 
	 	 Bus	capability	incl.	actuators 
	 Bidirectional 
	 	 BiSS	B-protocol:	mode	choice	at	each	cycle	start 
	 	 BiSS	C-protocol:	Continuous	mode

endat absolute encoder
The	endat	interface	is	a	Heidenhain	interface	that	is	similar	to	SSI	in	
the	use	of	clock	and	data	signals,	but	which	also	supports	analog	sin/
cos	channels	from	the	same	encoder.	The	number	of	position	data	
bits	is	programmable	as	is	the	use	of	sin/cos	channels.	use	of	sin/cos	
incremental	signals	is	optional	in	the	endat	specification.

absolute-a encoder
The	absolute	a	interface	is	a	serial,	half-duplex	type	that	is	
electrically	the	same	as	rS-485.	note	the	battery	which	must	be	
connected.	Without	it,	the	encoder	will	produce	a	fault	condition.

endat sIgnals

absolute-a sIgnals

Note: Single (outer) shields should be 
connected at both ends (motor and 
drive frame grounds). Inner shields 
should only be connected to Signal 
Ground on the drive.

ssI,biss sIgnals

Sgnd	=	Signal	Ground 
f.G.	=	frame	Gnd

Sgnd	=	Signal	Ground 
f.G.	=	frame	Gnd

•	 absolute	a
•	 Tamagawa	absolute	a
•	 Panasonic	absolute	a	format
•	 Sanyo	denki	absolute	a



Signal J2	Pin

Mot U 4

mot	V 3

mot	W 2

frame	Gnd 1

Signal J5	Pins

Hall	u 2

Hall	V 3

Hall	W 4

+5V 6, 17

Sgnd 5, 16, 
25, 26

frame	Gnd 1

J2

F.G.
PWM

+HV

0V

+

W

V

U

Motor
3 ph.

Halls

+5V Out @ 500 mA

Signal Ground

+5V

0V

10K

100p

10KHall U
+5V

J5

100p

10K

10KHall V
+5V

100p

10K

10KHall W

+5V

Hall A

Hall B

Hall C

hall sIgnals

Motor sIgnals
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Motor connectIons

Motor phase connectIons
The	 drive	 output	 is	 a	 three-phase	 PWm	
inverter	 that	 converts	 the	dC	 buss	 voltage	
(+HV)	into	three	sinusoidal	voltage	waveforms	
that	drive	the	motor	phase-coils.	Cable	should	
be	sized	for	the	continuous	current	rating	of	
the	motor.	motor	cabling	should	use	twisted,	
shielded	conductors	for	Ce	compliance,	and	
to	minimize	 PWm	noise	 coupling	 into	 other	
circuits.	The	motor	cable	shield	should	connect	
to	motor	frame	and	the	drive	frame	ground	
terminal	(J2-1)	for	best	results.

dIgItal hall sIgnals
Hall	 signals	 are	 single-ended	 signals	 that	
provide	absolute	feedback	within	one	electrical	
cycle	of	the	motor.		There	are	three	of	them	
(u,	 V,	 &	W)	 and	 they	may	 be	 sourced	 by	
magnetic	sensors	in	the	motor,	or	by	encoders	
that	have	Hall	tracks	as	part	of	the	encoder	
disc.	 They	 typically	 operate	 at	much	 lower	
frequencies	than	the	motor	encoder	signals,	
and	 are	 used	 for	 commutation-initialization	
after	 startup,	 and	 for	 checking	 the	motor	
phasing	 after	 the	 amplifier	 has	 switched	 to	
sinusoidal	commutation.



16

3

2

1

Frame Gnd

5 25

26

17

8

9

10

11

12

1

13

Hall W 4

Hall V 3

Hall U 2

J5 6+5V Out

7

Signal Gnd

Signal
 Gnd

Motemp

BRUSHLESS
MOTOR

U

V

U(+)

V(-)

W

BRUSH
MOTOR

4

3

2

1

Mot U

Mot V

Mot W

Frame Gnd

J2

J3
Brake 

24V Return

4

Brk 24V Output

Brk 24V Input +

0V
24 Vdc

Brk

Xenus Plus Compact

ENCODER

DIGITAL
HALLS

TEMP
SENSOR

DIGITAL

/A

A

/B

B

/X

Vcc

0V

X

/A

A

/B

B

/X

X
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The	connections	shown	may	not	be	used	in	all	installations

Motor connectIons: dIgItal quad a/b encoders

NoTES:
1)	 Ce	symbols	indicate	connections	required	for	Ce	compliance.
2)	 When	STo	feature	is	used,	the	24V	power	supply	must	be	SelV	or	PelV	with	output	

voltage	limited	to	60	Vdc.



16

3

2

1

Frame Gnd

5 25

26

17

8

9

20

21

18

1

19

Hall W 4

Hall V 3

Hall U 2

J5 6+5V Out

7

Signal Gnd

Signal
 Gnd

Motemp

4

3

2

1

Mot U

Mot V

Mot W

Frame Gnd

J2

J3
Brake 

24V Return

4

Brk 24V Output

Brk 24V Input +

0V
24 Vdc

Brk

ENCODER

DIGITAL
HALLS

DIGITAL
INDEX

Vcc

0V

TEMP
SENSOR

ANALOG
SIN/COS

Sin-

Sin+

Cos-

Cos+

Ndx-

Ndx+

Enc Sin(-)

Enc Sin(+)

Enc Cos(-)

Enc Cos(+)

Enc Index(-)

Enc Index(+)

BRUSHLESS

U

V

W
MOTOR

U(+)

V(-)
BRUSH
MOTOR

Xenus Plus Compact
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Motor connectIons: analog sIn/cos IncreMental encoders

The	connections	shown	may	not	be	used	in	all	installations

NoTES:
1)	 Ce	symbols	indicate	connections	required	for	Ce	compliance.
2)	 When	STo	feature	is	used,	the	24V	power	supply	must	be	SelV	or	PelV	with	output	

voltage	limited	to	60	Vdc.



Signal Pin

+24V	return 1

Brake 2

+24V	to	Brake 3

+24V 4

Signal Pin

frame	Ground 1

motor	Phase	W 2

motor	Phase	V 3

motor	Phase	u 4

Signal Pin

mains	Input	l1 1

mains	Input	l2 2

Pe	Ground 3

frame	Ground 4

mains	Input	l3 5

PIn SIGnal PIn SIGnal

1 frame	Gnd 6 STo-1(+)

2 STo-1(+) 7 STo-1(-)

3 STo-1(-) 8 STo-24V

4 STo-2(+) 9 STo-Gnd

5 STo-2(-)

J1

J3

J4

J5

J6

F
E

E
D

B
A

C
K

 
C

O
N

T
R

O
L

+24

+24

BRK

24V RTN

S
A

F
E

T
Y

L1
L2

L3
U

V
W

B
R

A
K

E
M

O
T

O
R

 
P

O
W

E
R

XenusPlus

5 min

x10
x1

D
E

V
IC

E
 ID

S1

S2

N
E

T
W

O
R

K
E

R
R

L/A
R

U
N

L/A

R
S

-232
A

B
A

M
PJ8

J7

O
U

T
IN

J2
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J1	maInS	ConneCTIonS

J2	moTor	ouTPuT

J3		+24	VdC	&	BraKe

WARNING: Hazardous voltages exist on 
connections to J1, & J2 when power is 

applied, and for up to 4 minutes 
 after power is removed.

ISolaTed	CIrCuIT

J4	STo

connectors & sIgnals



PIn SIGnal

1 n/c

2 RxD

3 Gnd*

4 Gnd*

5 TxD

6 n/c

PIn SIGnal PIn SIGnal PIn SIGnal

1 frame	Gnd 10 enc	/B 19 Sin1(+)	S3

2 Hall	u 11 enc	B 20 Cos1(-)	S4

3 Hall	V 12 enc	/a 21 Cos1(+)	S2

4 Hall	W 13 enc	a 22 n/c

5 Signal	Gnd 14 enc	/S 23 n/c

6 +5V	out1 15 enc	S 24 n/c

7 motemp	In11 16 Signal	Gnd 25 Signal	Gnd

8 enc	/X 17 +5V	out1 26 Signal	Gnd

9 enc	X 18 Sin1(-)	S1

PIn SIGnal PIn SIGnal PIn SIGnal

1 frame	Gnd 16 Signal	Gnd 31 Signal	Gnd

2 ref1(-) 17 +5V	out2 32 +5V	out2

3 ref1(+) 18 multi	enc	/S 33 multi	enc	S

4 n/c 19 multi	enc	/X 34 multi	enc	X

5 n/c 20 multi	enc	/B 35 multi	enc	B

6 Signal	Gnd 21 multi	enc	/a 36 multi	enc	a

7 [In1]	GP 22 Signal	Gnd 37 Signal	Gnd

8 [In2]	GP 23 [ouT4]	HS 38 n/c

9 [In3]	HS 24 n/c 39 n/c

10 [In4]	HS 25 [ouT3-]	ISo 40 [ouT3+]	ISo

11 [In5]	HS 26 [ouT2-]	ISo 41 [ouT2+]	ISo

12 [In6]	HS 27 [ouT1-]	ISo 42 [ouT1+]	ISo

13 [In7]	ISo 28 [InCom]	ISo 43 n/c

14 [In8]	ISo 29 n/c 44 Signal	Gnd

15 [In9]	ISo 30 [In10]	ISo

J1

J3

J4

J5

J6

F
E

E
D

B
A

C
K

 
C

O
N

T
R

O
L

+24

+24

BRK

24V RTN

S
A

F
E

T
Y

L1
L2

L3
U

V
W

B
R

A
K

E
M

O
T

O
R

 
P

O
W

E
R

XenusPlus

5 min

x10
x1

D
E

V
IC

E
 ID

S1

S2

N
E

T
W

O
R

K
E

R
R

L/A
R

U
N

L/A

R
S

-232
A

B
A

M
PJ8

J7
O

U
T

IN

J2
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J8	rS-232	PorT

J8	rS-232	noTe
1.	J8	signals	are	referenced	to	Signal	Gnd.

J8	CaBle	ConneCTor:
rJ-11	style,	male,	6	position	
Cable:		6-conductor	modular	type,	straight-through

Notes:
1)	The	total	current	drawn	from	+5V	out1	on	J5	cannot	exceed	500	ma.

rJ-11	receptacle, 
6	position,	4	contact

J5	feedBaCK

J6	ConTrol	&	I/o

connectors & sIgnals

* Signal ground
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aWG mm2 Color Mfgr PNUM A b C D E Sl

14 2.5 Blue Wago 216-206 15.0	(0.59) 8.0	(0.31) 2.05	(.08) 4.2	(0.17) 4.8	(0.19) 10	(0.39)

16 1.5 Black Wago 216-204 14.0	(0.59 8.0	(0.31) 1.7	(.07) 3.5	(0.14) 4.0	(0.16) 10	(0.39)

18 1.0 Red Wago 216-223 12.0	(.47) 6.0	(.24) 1.4	(.055) 3.0	(.12) 3.5	(.14) 8	(.31)

20 0.75 Gray Wago 216-222 12.0	(.47) 6.0	(.24) 1.2	(.047) 2.8	(.11) 3.3	(.13) 8	(.31)

22 0.5 White Wago 216-221 12.0	(.47) 6.0	(.24) 1.0	(.039) 2.6	(.10) 3.1	(.12) 7.5	(.30)

aWG mm2 Color Mfgr PNUM A b C D E Sl

18 1.0 Red Wago 216-223 12.0	(.47) 6.0	(.24) 1.4	(.06) 3.0	(.12) 3.5	(.14) 8	(.31)

20 0.75 Gray Wago 216-222 12.0	(.47) 6.0	(.24) 1.2	(.05) 2.8	(.11) 3.3	(.13) 8	(.31)

22 0.5 White Wago 216-221 12.0	(.47) 6.0	(.24) 1.0	(.04) 2.6	(.10) 3.1	(.12) 7.5	(.30)

aWG mm2 Color Mfgr PNUM A b C D E Sl

2 x 18 2 x 1.0 Red altech 2776.0 15.4	(.61) 8.2	[.32] 2.4	(.09) 3.2	(.13) 5.8	(.23) 11.0	(.43)

2 x 18 2 x 1.0 Gray altech 2775.0 14.6	(.57) 8.2	(.32) 2.0	(.08) 3.0	(.12) 5.5	(.22) 11.0	(.43)

2 x 20 2 x 0.75 White altech 2794.0 14.6	(.57) 8.2	(.32) 1.7	(.07) 3.0	(.12) 5.0	(.20) 11.0	(.43)

2 x 20 2 x 0.75 Gray TE 966144-2 15.0	(.59) 8.0	(.31) 1.70	(.07) 2.8	(.11) 5.0	(.20) 10	(.39)

2 x 22 2 x 0.50 White TE 966144-1 15.0	(.59) 8.0	(.31) 1.40	(.06) 2.5	(.10) 4.7	(.19) 10	(.39)

A

B

C D E

A

B

C D E

A

B

C D

E

wIrIng

J3

ferrule	ParT	numBerS:	douBle	WIre	InSulaTed

ferrule	ParT	numBerS:	SInGle	WIre	InSulaTed

24V	&	BraKe:	J3

aC	PoWer,	and	moTor	ouTPuT:	J1,	J2
Tool

J1 J2

Wago	mCS-mIdI	Classic:	231-305/107-000,	5-pole	(J1),	231-304/107-000,	4-pole(J2),	 
female	connectors;	with	screw	flange;	pin	spacing	5.08	mm	/	0.2	in

Conductor	capacity 
Bare	stranded:		 aWG	28~14	[0.08~2.5	mm2] 
Insulated	ferrule:		 aWG	24~16	[0.25~1.5	mm2] 
Stripping	length:	 8~9	mm 
operating	Tool:	 Wago	mCS-mIdI	Classic:	231-159

ferrule	ParT	numBerS:	SInGle	WIre	InSulaTed

NoTES
Pnum	=	Part	number
Sl	=	Stripping	length
dimensions:	mm	(in)

Tool

SInGle	WIre douBle	WIre

Wago	mCS-mInI:	734-104/107-000,	female	connector;	with	screw	flange, 
4-pole;	pin	spacing	3.5	mm	/	0.138	in
Conductor	capacity 
Bare	stranded:		 aWG	28~16	[0.08~1.5	mm2] 
Insulated	ferrule:		 aWG	24~16	[0.25~1.5	mm2] 
Stripping	length:	 0.24~0.28	in[6~7	mm] 
operating	tool:	 Wago	mCS-mInI:	734-231
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reGeneraTIon
The	chart	below	shows	the	energy	absorption	
in	W·s	for	a	XEC	drive	operating	at	some	
typical	 mains	 voltages.	 When	 the	 load	
mechanical	 energy	 is	 greater	 than	 these	
values	an	external	regen	resistor	is	available	
as	an	accessory.

connected and must never be grounded. 
The	frame	ground	terminals	at	J1-3,	J1-4,	
J2-1,	J4-1,	J5-1,	and	J6-1	all	connect	to	the	
drive	chassis	and	are	isolated	from	all	drive	
internal	circuits.
Signal	 grounding	 references	 the	 drive	
control	 circuits	 to	 those	 of	 the	 control	
system.	 These	 controls	 circuits	 typically	
have	 their	own	earth	connection	at	 some	
point.	 To	 eliminate	 ground-loops	 it	 is	
recommended	that	the	drive	signal	ground	
be	connected	to	the	control	system	circuit	
ground.	When	this	is	done	the	drive	signal	
voltages	will	be	referenced	to	the	same	0	V	
level	as	the	circuits	in	the	control	system.	
Small	currents	flow	between	controller	and	
drive	when	inputs	and	outputs	interact.	The	
signal	ground	is	the	path	for	these	currents	
to	 return	 to	 their	 power	 sources	 in	 both	
controller	and	drive.
Shields	on	cables	reduce	emissions	from	the	
drive	for	Ce	compliance	and	protect	internal	
circuits	 from	 interference	due	 to	 external	
sources	of	electrical	noise.	Because	of	their	
smaller	wire	 gauge,	 these	 should	 not	 be	
used	 as	 part	 of	 a	 safety-ground	 system.	
motor	cases	can	be	safety-grounded	either	
at	the	motor,	by	earthing	the	frame,	or	by	
a	grounding	conductor	in	the	motor	cable	
that	 connects	 to	 J2-1.	 This	 cable	 should	
be	of	the	same	gauge	as	the	other	motor	
phase	cables.	

GroundInG
a	 grounding	 system	 has	 three	 primary	
functions:	 safety,	 voltage-reference,	 and	
shielding.	 as	 a	 safety	measure,	 the	 Pe	
(Protective	earth)	ground	at	J1-3	will	carry	
fault-currents	 from	the	mains	 in	 the	case	
of	 an	 internal	 failure	 or	 short-circuit	 of	
electronic	 components.	Wiring	 to	 this	 is	
typically	done	with	the	green	conductor	with	
yellow	 stripe	 using	 the	 same	 gauge	wire	
as	that	used	for	the	mains.	This	wire	is	a	
‘bonding’	conductor	that	should	connect	to	
an	earthed	ground	point	and	must	not	pass	
through	 any	 circuit	 interrupting	 devices.	 
All of the circuits on J1, and J2 are mains-

drIVe	PoWer	SourCeS
There	are	four	isolation	zones	in	the	XeC:	
1. +24V,	Brake,	&	STo
2. Control	 circuits,	 motor	 feedback, 
and	rS-232	comms

3. High-voltage	inputs	&	PWm	outputs
4. etherCaT	network	interface
each	of	these	is	isolated	from	the	others	and	
all	are	isolated	from	the	chassis.
+24	VdC,	BraKe,	&	STo
The	primary	side	of	 the	dC/dC	converter	
operates	 directly	 from	 the	 external	 +24	
Vdc	supply	and	is	isolated	from	other	drive	
power	sections.	Secondary	windings	provide	
power	 for	each	 isolation	zone.	The	Brake	
output	 [ouT6]	 operates	 in	 this	 section	
and	 is	 referenced	 to	 the	+24	Vdc	 return	
(0V).	It	sinks	current	from	an	external	load	
connected	to	the	external	+24	Vdc	power	
source.	The	STo	circuits	also	operate	from	
the	24V	power	and	the	STo-24V	supplies	
current	for	de-activating	(muting)	the	STo	
function	when	it	is	not	used.
SIGnal	&	rS-232	CIrCuITS
The	signal	power	section	supplies	power	for	
the	control	circuits	as	well	as	the	rS-232	
communications.	 motor	 feedback	 signals	
such	 as	 Halls,	 encoder,	 and	 temperature	
sensor	 operate	 in	 this	 section.	 all	 signal	
circuits	 are	 referenced	 to	 Signal	 Ground.	
This	ground	should	connect	to	the	control	
system	circuit	ground	or	common	so	that	
drive	 and	 controller	 inputs	 and	 output	
voltage	 levels	 work	 properly	 with	 each	
other.

HIGH	VolTaGe,	reGen,	&	PWm
mains	 power	 drives	 the	 high-voltage	
section.	It	is	rectified	and	capacitor-filtered	
to	produce	internal	dC	bus	which	the	PWm	
stage	 converts	 into	 voltages	 that	 drive	
either	 three	phase	brushless	or	dC	brush	
motors.	an	internal	solid-state	switch	and	
power	resistor	provides	dissipation	during	
regeneration.	all	the	circuits	in	this	section	
are	“hot”,	that	is,	they	connect	directly	to	the	
mains	and	must	be	considered	high-voltages	
and	 a	 shock	 hazard	 requiring	 proper	
insulation	techniques	during	installation.
eTHerCaT	neTWorK
The	network	connections	from	the	etherCaT		
receptacles	are	magnetically	isolated	from	
the	 PHy	 (PHysical	 interface)	 logic	 which	
converts	 them	into	data	which	 is	handled	
by	the	control	core.	

enerGy	aBSorPTIon

maInS	(VaC)

Jo
ul
es
	(
W
·s
)



Max Energy 248	W·s	(J)

resistance 60 Ω

Power,	continuous 20	W

Power,	peak 2500	W

Time 100	ms
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Vac E
100 62
120 58
200 34
240 17

Velocity

Bus
Vdc

HVdc

390

Off

Active

Regen
Resistor

Absorption

Decel time

Regen time 

Velocity

Bus
Voltage

Regen
Active Regen

Dwell Time

Regen
Cycle Time

regeneratIon

The	drive	has	has	an	internal	regen	resistor	which	can	handle	regenerative	energy	that	exceeds	the	absorption	capacity	of	the	
internal	bus	capacitance.	The	internal	regen	resistor	will	be	switched	on	when	the	energy	shown	in	the	table	has	been	absorbed	
and	the	bus	voltage	driven	up	to	390	Vdc	at	which	point	the	internal	regen	resistor	will	be	switched	to	absorb	the	kinetic	energy	
of	the	load.

aBSorPTIon

InTernal	reGen	reSISTor

CalCulaTInG	THe	reGen	rePeTITIon	frequenCy

Step	4:	find	the	total	regen	cycle	time	by	adding	the	deceleration	time 

to	the	dwell	time:

	 decel	Time	=	1.25	sec 

	 dwell	Time	=	2.90	sec 

	 Cycle	Time	=	4.15	sec

Step	3:	divide	the	regen	energy	by	the	continuous	power	rating	of	20	Watts 
to	get	the	dwell	time	that	can	dissipate	the	regen	energy	in	the	resistor:

	 dwell	Time	=	58	Joules		=	2.9	sec	 
                                    20	Watts Seconds;	Joules,	Watts	

Step	1:	find	the	energy	of	motion	for	a	rotating	load,	for	this	example	let	it	be	
75	Joules:

 E	=	J	*	rPm2  	=	75	J 
                     182 Joules;	kg·m2, RPM 

Step	2:	Subtract	the	absorption	at	your	mains	voltage	to	get	the	energy		that	must	
be	dissipated	in	the	regen	resistor.	use	240	Vac:

	 75J	-	17J	=	58	J
Joules;	Joules

absorption	is	the	energy	that	can	be	transferred	to	the	
940	uf	internal	capacitance	during	deceleration.	This	table	
shows	the	energy	absorption	in	W·s	for	a	drive	operating	
at	some	typical	mains	voltages.	If	the	deceleration	energy	
is	less	than	the	absorption	capacity	of	the	drive,	then	the	
regeneration	resistor	will	not	be	switched-on	because	the	
bus	voltage	will	not	rise	enough	to	hit	the	over-voltage	
level	that	would	disable	the	PWm	outputs.

Terms:

E	 energy	 Joules,	Watt·seconds 

J	 rotary	moment	of	Inertia	 kg·m2 

P	 Power	 Watts



See Note 2
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dIMensIons [In/MM]

Notes:
1)	recommended	screws	for	mounting	slots:	#8-32	or	m4	external	tooth	SemS
2)	Cable	shield	grounding	socket:	#8-32	external	tooth	SemS
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InstallatIon

The	graphic	below	shows	the	recommended	mounting	for	multiple	drives. 
The	clearances	shows	are	minimums.



XEC-230-09 XEC Servo	drive,	3/9	adc

XEC-230-12 XEC Servo	drive,	6/12	adc

XEC-230-15 XEC Servo	drive,	7.5/15	adc

qty ref name description Manufacturer p/n

xec-ck
Connector	
Kit

1
J1 aC	Pwr

Plug,	5	position,	5.08	mm,	female Wago: 231-305/107-000 (note	1)

1 Strain	relief,	snap-on,	5.08	mm,	5	position,	orange Wago: 232-635

1
J2 Motor

Plug,	4	position,	5.08	mm,	female Wago: 231-304/107-000 (note	1)

1 Strain	relief,	snap-on,	5.08	mm,	4	position,	orange Wago:	232-634

1 J1,	J2 Tool Tool,	wire	insertion	&	extraction,	231	series Wago:	231-159

1
J3 Brake

Plug,	4	position,	3.5	mm,	female Wago: 734-104/107-000 (note	1)

1 Strain	relief,	snap-on,	3.5	mm,	5	position,	grey Wago:	734-604

1 J5 Tool Tool,	wire	insertion	&	extraction,	734	series Wago: 734-231

1

J4 
Note 2 Safety

Connector,	dB-9m,	9-position,	standard,	male TE/AMP: 205204-4

9 amPlImITe	Hd-20	Crimp-Snap	contacts,	24-20aWG,	au	flash TE/AMP: 66506-9

1 metal	Backshell,	dB-9,	roHS 3M: 3357-9209

4 Jumper,	with	pins	crimped	on	both	ends Copley: 10-75177-01

1
J5 Feed-

back
Connector,	high-density	dB-26m,	26	position,	male,	solder	cup norcomp: 180-026-103l001

1 metal	Backshell,	dB-15,	roHS 3M: 3357-9215

1
J6 Control

Connector,	high-density	dB-44m,	44	position,	male,	solder	cup norcomp: 180-044-103l001

1 metal	Backshell,	dB-25,	roHS 3M: 3357-9225

XEC-NC-10 1
J7 network

etherCaT®	network	cable,	10	ft	(3	m)

XEC-NC-01 1 etherCaT®	network	cable,	1	ft	(0.3	m)

SER-Ck 1 J8 RS-232 Serial	Cable	Kit

note	1:	for	roHS	compliance,	append	“/rn01-0000”	to	the	Wago	part	numbers	listed	above

note	2:	Insertion/extraction	tool	for	J6	contacts	is	amP/Tyco	91067-2	(not	included	in	XeC-CK)

16-01435	document	revision	History

revision Date remarks

00 august	30,	2016 Initial	released	version

01 october	2,	2016 Corrected	input	currents,	85C	shutdown
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note:	Specifications	subject	to	change	without	notice

orderInG	GuIde

example:	order	one	Xenus Plus Compact	drive,	6/12	a	with	connector	Kit,	and	serial	cable	kit:
qty	 Item	 remarks 
1 XEC-230-12 Xenus Plus Compact	servo	drive 
1	 XeC-CK	 Connector	Kit 
1	 Ser-CK	 Serial	Cable	Kit

aCCeSSorIeS

etherCaT	is	a	registered	trademark	and	patented	technology,	licensed	by	Beckhoff	automation	GmbH,	Germany.

orderIng InforMatIon


