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Resolver Cos 
Lo input

Analogue Resolver type 
encoder

6V pk-pk 
from 
resolver

Shielded cables should 
be used 
for encoder connections. 
Controller must be set 
up correctly for the 
motor speed 
feedback type. Only one 
of UVW, AB, SIN/COS 
and resolver can be used 
at the same time.

Resolver Cos 
input

Analogue Resolver type 
encoder

6V pk-pk 
from 
resolver

Shielded cables should 
be used 
for encoder connections. 
Controller must be set 
up correctly for the 
motor speed 
feedback type. Only one 
of UVW, AB, SIN/COS 
and resolver can be used 
at the same time.



Resolver Sin Lo 
input

Analogue Resolver type 
encoder 

6V pk-pk 
from 
resolver

Shielded cables should 
be used for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS and 
resolver can be used at 
the same time.

Resolver Sin 
input

Analogue Resolver type 
encoder

6V pk-pk 
from 
resolver

Shielded cables should 
be used for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS and 
resolver can be used at 
the same time.

Resolver 
excitation -

Analogue Resolver type 
encoder

10kHz, 10V 
pk-pk (max) 
to encoder

Shielded cables should 
be used for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS and 
resolver can be used at 
the same time.

Resolver 
excitation +

Analogue Resolver type 
encoder

10kHz, 10V 
pk-pk (max) 
to encoder

Shielded cables should 
be used for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS and 
resolver can be used at 
the same time.



Active HVIL 
input 1

Interlock loop 0 > V > 36V Not currently 
implemented 
Connect to terminal 1 
(of 2) of the HVIL loop. 
There is no polarity 
requirement for this (i.e 
it can be connected 
either way round)

Analogue 1 
power supply +

Power Programmable 
sensor supply 
output

I = 100 mA 
max

V = 0V to +10V, set in 
software

Pot. 2 
wiper in 
(AIN2_A)

Analogue From Potentiometer 
2(A) wiper.

V = 9.5 V 
 
Zin = 50 kΩ

Suitable for 
potentiometers in the 
range 500 Ω to  10 kΩ, 
or voltage-output device 
(e.g. Sevcon linear 
accelerator)  
0 to 5 V or 0 to 10 V.  
Ensure that at least 0.5V 
margin exists between 
the maximum valid 
throttle and the wire-off 
threshold

Pot. 1 
wiper in 
(AIN2_A)

Analogue From potentiometer 
1(A) wiper.

V = 9.5 V 
 
Zin = 50 kΩ

Suitable for 
potentiometers in the 
range 500 Ω to  10 kΩ, 
or voltage-output device 
(e.g. Sevcon linear 
accelerator)  
0 to 5 V or 0 to 10 V.  
Ensure that at least 0.5V 
margin exists between 
the maximum valid 
throttle and the wire-off 
threshold

12-24 Supply 
Input (KL30)

Power Power Supply via 
suitable fuse

V = 12V or 
24V 
(nominal) 

I = 1A 
(max)

This input supplies 
power from the low 
voltage source for all 
the logic circuits. 
The unit cannot operate 
without “Key switch in” 
supply. 
Referred to as KL30 in 
this table.



12-24 Supply 
Input (KL30)

Power Power Supply via 
suitable fuse

V = 12V or 
24V 
(nominal) 

I = 1A 
(max)

This input supplies 
power from the low 
voltage source for all 
the logic circuits. 
The unit cannot operate 
without “Key switch in” 
supply. 
Referred to as KL30 in 
this table.

Encoder B input RS422 
Differential

AB type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.

Encoder A input RS422 
Differential

AB type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.

Encoder W 
input

RS422 
Differential

UVW type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.



Encoder V input RS422 
Differential

UVW type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.

Encoder U 
input

RS422 
Differential

UVW type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.

Encoder power 
supply +

Power To the positive 
supply input of 
the speed 
encoder

I = 200 mA V = 5V or 10V, set in 
software

SIN input Analogue SIN/COS 
quadrature type 
encoder

0-5V from 
encoder

Shielded cables should 
be used for encoder 
connections. Controller 
must be set up correctly 
for the motor speed 
feedback type. Only one 
of UVW, AB, SIN/COS 
and resolver can be 
used at the same time.

Analogue input 
3 (AIN3)

Analogue To motor 
temperature 
thermistor (PTC 
type)

V = 13V 
I = 3mA 
Zout = 4.7kΩ



Pot. 2 
 
wiper in 
(AIN2_B)

Analogue From potentiometer 
2(B) wiper.

V = 9.5 V 
 
Zin = 50 kΩ

Suitable for 
potentiometers in the 
range 500 Ω to  10 kΩ, 
or voltage-output device 
(e.g. Sevcon linear 
accelerator)  
0 to 5 V or 0 to 10 V.  
Ensure that at least 0.5V 
margin exists between 
the maximum valid 
throttle and the wire-off 
threshold

Pot. 1 
 
wiper in 
(AIN1_B)

Analogue From potentiometer 
1(B) wiper.

V = 9.5 V 
 
Zin = 50 kΩ

Suitable for 
potentiometers in the 
range 500 Ω to  10 kΩ, 
or voltage-output device 
(e.g. Sevcon linear 
accelerator)  
0 to 5 V or 0 to 10 V.  
Ensure that at least 0.5V 
margin exists between 
the maximum valid 
throttle and the wire-off 
threshold

Control 0V Power Logic power supply 
ground connection

Key switch in 
(KL15)

Wake-Up From key switch 
via suitable fuse

V = 12 or 24V 
(nominal) 
 
I = 4A max 
 
(Total of all 
contactor 
output 
currents)

This input supplies 
power for the contactor 
outputs (if used) as well 
as providing a wakeup 
signal to the controller 
The unit cannot operate 
without “Key switch in” 
supply. 
Referred to as KL15 in 
this table.

Encoder ~B 
input

RS422 
Differential

AB type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.



Encoder ~A 
input

RS422 
Differential

AB type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.

Encoder ~W 
input

RS422 
Differential

UVW type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.

Encoder ~V 
input

RS422 
Differential

UVW type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.

Encoder ~U 
input

RS422 
Differential

UVW type 
encoder

RS422 signal 
levels 120Ω 
differential 
Input 
resistance

Shielded, twisted pair 
cables should be used 
for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS or resolver 
can be used at the same 
time.



Encoder ground 
(power supply -
ve)

Power To the negative 
supply input (0 V) of 
the speed encoder

I = 200 mA 
V = 0.5 V

We recommend the use 
of shielded cable for the 
encoder wiring. Connect 
the shield to this pin 
only along with the 
negative supply.

COS input Analogue SIN/COS quadrature 
type encoder

0-5V from 
Encoder 
I = 10mA max

Shielded cables should 
be used for encoder 
connections. 
Controller must be set 
up correctly for the 
motor speed feedback 
type. Only one of UVW, 
AB, SIN/COS and 
resolver can be used at 
the same time.

Digital Input 2 Digital This can be active 
high or active low

I = 2mA

Digital Input 1 Digital This can be active 
high or active low

I = 2mA

Active HVIL 
Source

Supply Interlock loop 0 > V > 36V 
 
I = 10mA 
max

Source for HVIL (loop) if 
required. This output is 
a current limited 
isolated supply which 
can be used to originate 
the interlock system

Digital High 
Side 
(Contactor) out 
3

Output To the switched low 
side of contactor or 
valve coil.

2.0A per 
Output 

V = KL15

This output provides a 
high side switched 
output to the load

Digital High 
Side 
(Contactor) out 
4

Output To the switched low 
side of contactor or 
valve coil.

2.0A per 
Output 

V = KL15

This output provides a 
high side switched 
output to the load

CAN Low Comms CANbus Low signal V = 5 V Maximum bus speed 
1Mbits/sec



CAN Low Comms CANbus Low signal V = 5 V Maximum bus speed 
1Mbits/sec

CAN 
termination

Comms To terminate the 
CAN node link pin 
C4 to B4. This 
connects a 120Ω 
termination 
resistor, mounted 
inside the 
controller, across 
the CANbus.

Make the connection 
only if the controller is 
physically at the end of 
the CANbus network

CAN High Comms CANbus High signal V = 5 V Maximum bus speed 
1Mbits/sec

CAN High Comms CANbus High signal V = 5 V Maximum bus speed 
1Mbits/sec

CAN ground Power To the ground of the 
external CAN bus

Active HVIL 
input 2

Digital Interlock loop 0 > V > 36V 

I = 10mA max

Not currently 
implemented Connect 
to terminal 2 (of 2) of 
the HVIL loop. There is 
no polarity requirement 
for this (i.e it can be 
connected either way 
round)

Digital Input 4 Digital From digital switch 
input 4. 
This can be active 
high or active low

I = 2mA

Digital Input 3 Digital From digital switch 
input 4. 
This can be active 
high or active low

I = 2mA

Active HVIL Sink Supply Interlock loop 0 > V > 36V 

I = 10mA max

Return signal for HVIL 
(loop) if required. This 
output is a current 
limited isolated supply 
which can be used to 
originate the interlock 
system

Control 0V Power Logic power supply 
ground connection

Control 0V Power Logic power supply 
ground connection
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