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Figure 19: Absolute Serial Encoder – Recommended Connection Diagram for Sensors 

Supporting Data Line Only (NRZ types, e.g. Panasonic / Mitutoyo / etc.) 

4.9.1.3. Hall Sensors 

 
Figure 20: Hall Sensors Connection Diagram 
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4.9.2. Feedback Port B 
Port B supports any of the following sensors: 

• Incremental encoder, interpolated analog encoder or analog Hall sensors 

Or: 

• Resolver (separate hardware option) 

Differential PWM signal input can be connected to port B in the models that support input 
from an incremental encoder. The PWM signal can be connected to the applicable pair of 
matching + and – encoder channels and is configurable by software. 

Differential pulse and direction signal inputs can be connected to port B in the models that 
support input from an incremental encoder. The signals can be connected to the applicable pair 
of matching + and – encoder channels and are configurable by software. 

 Incremental or Interpolated Analog 
Encoder 

Resolver 

 G-DCTROXX/YYYXEX G-DCTROXX/YYYXRX 

Pin on 
Port B 

Signal Function Signal Function 

4 +5V Encoder +5V supply NC  

5, 9 SUPRET Supply return SUPRET Supply return 

1 PortB_ENC_A+/ SIN+ Incremental Encoder 
A+ / Sine+ 

SIN+ Sine+ 

6 PortB_ENC_A-/ SIN- Channel A- / Sine- SIN- Sine- 

2 PortB_ENC_B+/Cos+ Channel B+ / Cosine+ COS+ Cosine+ 

7 PortB_ENC_B-/Cos- Channel B - / Cosine - COS- Cosine- 

3 PortB_ENC_INDEX+ Index + RESOLVER_OUT+ Vref  f=1/TS, 50 mA 
Max. 

8 PortB_ENC_INDEX- Index - RESOLVER_OUT- Vref complement  
 f= 1/TS, 50 mA 
Maximum 

Pin Positions 

 

Table 20: Port B Pin Assignments 
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4.9.2.1. Incremental Encoder 

 
Figure 21: Port B Incremental Encoder Input – Recommended Connection Diagram 
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4.9.2.2. Interpolated Analog Encoder 

 
Figure 22: Port B - Interpolated Analog Encoder Connection Diagram 
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4.9.2.3. Resolver 

 
Figure 23: Port B – Resolver Connection Diagram 

4.9.3. Port C – Emulated Encoder Output 
Port C provides emulated encoder output derived from port A or port B feedback inputs, or 
from internal variables. The output options are: 

• Port A/B daisy chain (1:1) for incremental encoder 

• Encoder emulation: Emulate any input sensor, digital or analog, or use to emulate an 
internal variable such as virtual profiler. 

• PWM output: Any pair of outputs that is used as an encoder channel (e.g. channel A+ and 
channel A-) can be configured by software to become PWM output. 

• Pulse & Direction output: The output pins that are assigned as channel A and channel B 
when used as encoder out can be configured by software to become pulse and direction 
outputs respectively.  

This port is used when: 

• The Gold DC Trombone is used as a current amplifier to provide position data to the 
position controller. 

• The Gold DC Trombone is used in velocity mode, to provide position data to the position 
controller. 

• The Gold DC Trombone is used as a master in follower or ECAM mode. 
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Pin on Port C Signal Function 

1 PortC_ENCO_A+ Buffered Channel A+ output / Pulse+ / PWM+ 

2 PortC_ENCO _A- Buffered Channel A- output / Pulse- / PWM- 

3 PortC_ENCO _B+ Buffered Channel B+ output / Dir+ 

4 PortC_ENCO _B- Buffered Channel B- output / Dir- 

5 PortC_ENCO _ Index+ Buffered Channel INDEX+ output 

10 PortC_ENCO _ Index- Buffered Channel INDEX- output 

9 COMRET Common return 

Pin Positions 

 

Table 21: Port C Pin Assignments 

 
Figure 24: Emulated Encoder Differential Output – Recommended Connection Diagram 
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4.10. User I/Os 
The Gold DC Trombone has six programmable digital inputs, four digital outputs and one 
analog input. 

I/O I/O Connector Port C & STO & Analog 

Digital Input 6 - 

Digital Output 4 - 

Analog Input - 1 
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4.10.1. I/O Connector Pinout 
Each of the pins below can function as an independent input.  

Pin on I/O  Signal Function 

1 IN1 High speed programmable input 1 (event capture, home, general 
purpose, RLS, FLS, INH, PWM & dir input, pulse & dir input) 

2 IN2 High speed programmable input 2 (event capture, home, general 
purpose, RLS, FLS, INH, PWM & dir input, pulse & dir input) 

7 IN3 High speed programmable input 3 (event capture, home, general 
purpose, RLS, FLS, INH, PWM & dir input, pulse & dir input) 

8 IN4 High speed programmable input 4 (event capture, home, general 
purpose, RLS, FLS, INH, PWM & dir input, pulse & dir input) 

11 IN5 High speed programmable input 5 (event capture, home, general 
purpose, RLS, FLS, INH, PWM & dir input, pulse & dir input) 

12 IN6 High speed programmable input 6 (event capture, home, general 
purpose, RLS, FLS, INH, PWM & dir input, pulse & dir input) 

6 INRET1-6 Programmable inputs 1 - 6 return for standard version 
Programmable positive inputs 1 - 6 for AP version 

3 OUT1 Programmable digital output 1 

4 OUT2 Programmable digital output 2 

5 OUT3 Programmable digital output 3 

13 OUT4 Programmable digital output 4 

10, 15 VDD Supply for out 1-4 

9, 14 VDDRET Supply return for out 1-4 

Pin Positions 

 

Table 22: Digital Input and Output Pin Assignments 
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4.10.1.1. Digital Input 
Each of the pins below can function as an independent input.  

 
Figure 25: Digital Input PLC Mode Connection Diagram – For S or 0 suffixes 
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Figure 26: Digital Input TTL Mode Connection Diagram – For T or 1 suffixes 
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Figure 27: Digital Input AP Mode Connection Diagram 
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4.10.1.2. Digital Output  

 
Figure 28: Digital Output Connection Diagram – PLC option, for S or 0 suffixes 
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Figure 29: Digital Output Connection Diagram – TTL Option, for T or 1 suffixes 
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Figure 30: Digital Output Connection Diagram – AP Option 
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4.10.2. Analog Input 
Note:  The Analog Input pins are located on the Port C connector – see Section  4.9.3. 

Pin on Port C Signal Function 

15 ANALOG1+ Analog input 1+ 

14 ANALOG1- Analog input 1- 

13 ANARET Analog ground 

Pin Positions 

 

 
Figure 31: Analog Input with Single-Ended Source 
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4.11. Communications  
The EtherCAT version of Gold DC Trombone supports EtherCAT and USB 2.0 communications.  

4.11.1. USB 2.0 Communication 
The USB network consists of Host controller and multiple devices. The Gold DC Trombone is a 
USB Device. 

To connect the USB communication cable:  

1. Connect a mini USB cable. 

2. D+ and D- comprise a twisted pair in the cable. 

3. The maximum cable length is 5 m. 

4. The cable shield should only be connected to ground at the host. 

5. The shield of the cable is connected to the shield of the connector used for communication.  

Pin on USB Signal Function 

1 USB VBUS  USB VBUS 5V 

2 USBD- USB _N line 

3 USBD+ USB _P line 

5 USB COMRET USB communication return 

Pin Positions 

 

Table 23: USB 2.0 - Pin Assignments 

 
Figure 32: USB Network Diagram 
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4.11.2. EtherCAT Communication 
Notes:  

• The EtherCAT IN port can be configured as an Ethernet port for TCP/IP – see the EtherCAT 
Manual. 

• It is recommended to use CAT5e (or higher) cable. Category 5e cable is a high signal 
integrity cable with four twisted pairs.  

Pin  Signal Function 

1 EtherCAT_IN_TX+ EtherCAT in transmit + 

3 EtherCAT_IN_TX- EtherCAT in transmit - 

4 EtherCAT_IN_RX+ EtherCAT in receive + 

6 EtherCAT_IN_RX- EtherCAT in receive - 

Pin Positions 

 

Table 24: EtherCAT In Connector 
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Pin Signal Function 

1 EtherCAT_OUT_TX+ EtherCAT out transmit + 

3 EtherCAT_OUT_TX- EtherCAT out transmit - 

4 EtherCAT_OUT_RX+ EtherCAT out receive + 

6 EtherCAT_OUT_RX- EtherCAT out receive - 

Pin Positions 

 

Table 25: EtherCAT Out Connector 

When connecting several EtherCAT devices in a network, the EtherCAT master must always be 
the first device in the network. The output of each device is connected to the input of the next 
device. The output of the last device may remain disconnected. If redundancy is required, the 
output of the last device should be connected to the input of the EtherCAT master.  

 
Figure 33: EtherCAT Network with No Redundancy 

 
Figure 34: EtherCAT Network with Redundancy 
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4.11.3. Ethernet Communication 
To connect the Ethernet communication cable:  

1. The EtherCAT IN port can be configured as an Ethernet port for TCP/IP – see the EtherCAT 
Manual. 

2. It is recommended to use CAT5e (or higher) cable. Category 5e cable is a high signal 
integrity cable with four twisted pairs.  

Pin Signal Function 

1 TX+ Ethernet in transmit 

3 TX- Ethernet in transmit Complement 

4 RX+ Ethernet in receive 

6 RX- Ethernet in receive Complement 

Pin Positions 

 

Table 26: Ethernet - EtherCAT In Connector Pin Assignments 
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4.12. Powering Up 
After the Gold DC Trombone is connected to its peripheral devices, it is ready to be powered 
up. 

 
 

Caution: Before applying power, ensure that: 

1. The DC supply is within the specified range.  

2. The proper plus-minus connections are in order. 

3. The VN- is not connected to the PE or to the Neutral, when working with a non-
isolated power supply. 

4.12.1. Initializing the System 
After the Gold DC Trombone has been connected and mounted, the system must be set up and 
initialized. This is accomplished using the Elmo Application Studio, Elmo’s Windows-based 
software application. Install the application and then perform setup and initialization according 
to the directions in the Elmo Application Studio User’s Manual. 
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Chapter 5: Technical Specifications 
This chapter provides detailed technical information regarding the Gold DC Trombone. This 
includes its dimensions, power ratings, the environmental conditions under which it can be 
used, the standards to which it complies and other specifications. 

5.1. Features 
The Gold DC Trombone's features determine how it controls motion, as well as how it 
processes host commands, feedback and other input. 

5.1.1. Motion Control Modes 
• Current/Torque - up to 20 kHz sampling rate (50 μs)  

• Velocity - up to 10 kHz sampling rate (100 μs) 

• Position - up to 10 kHz sampling rate (100 μs) 

5.1.2. Advanced Positioning Control Modes 
• PTP, PT, PVT, ECAM, Follower, Dual Loop, Current Follower, Fast event capturing inputs 

• Fast output compare (OC) 

• Motion Commands: Analog current and velocity, pulse-width modulation (PWM) current 
and velocity, digital (SW) and Pulse and Direction  

5.1.3. Advanced Filters and Gain Scheduling 
• “On-the-Fly” gain scheduling of current and velocity  

• Velocity and position with “1-2-2” PIP controllers 

• Automatic commutation alignment 

• Automatic motor phase sequencing  

• Current gain scheduling to compensate for the motor's non-linear characteristics 

• Advanced filtering: Low pass, Notch, General Biquad 

• Current loop gain scheduling to compensate for bus voltage variations 

• Velocity gain scheduling for reliable velocity loop performance 

• Gains & filter scheduling vs. position for mechanical coupling optimization, speed and 
position tracking errors 

• High order filters gain scheduling vs. speed and position 
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5.1.4. Fully Programmable  
• Third generation programming structure 

• Event capturing interrupts 

• Event triggered programming 

5.1.5. Feedback Options 
• Incremental Encoder – up to 75 Megacounts per second (18 MHz PPS (Pulses Per Second)) 

• Digital Halls: 

 Up to 4 kHz commutation frequency 
 5 V logic 
 Input voltage up to 15 VDC 

• Incremental encoder with digital Halls for commutation – up to 75 Megacounts per second 
for encoder 

• Interpolated Analog (Sine/Cosine) Encoder: 

 Supports 1 V PTP Sin/Cos 
 Sin/Cos frequency: up to 500 kHz 
 Internal interpolation: up to ×8192 
 Automatic correction of amplitude mismatch, phase mismatch, signal offset 
 Emulated encoder output of the analog encoder 

• Analog Hall Sensor: 

 One feedback electrical cycle = one electrical cycle of the motor 
 Supports 1 V PTP Sin/Cos 
 Sin/Cos Frequency: up to 500 kHz 
 Internal Interpolation: up to ×8192 
 Automatic correction of amplitude mismatch, phase mismatch, signal offset 

• Resolver 

 14 bit resolution 
 Up to 512 revolutions per second (RPS)  
 Emulated encoder outputs of the resolver 

• Auxiliary encoder inputs (ECAM, follower, etc.) single-ended, unbuffered 

• Tachometer & Potentiometer 

• Absolute serial encoders: 

 NRZ (Panasonic, Tamagawa, Mitutoyo, etc.) 
 EnDAT 2.2 
 BiSS/SSI 

The Gold DC Trombone can provide power (5 V, 2x200 mA max) for encoders, resolver or Halls. 
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5.1.6. Input/Output 
• One Analog Input – up to 14-bit resolution 

• Six separate programmable Digital Inputs, optically isolated, PLC compatible, can be 
configured to TTL Level, and AP mode. 

• Optional functions:  

 Fast event capture  
 Inhibit/Enable motion 
 Stop motion under control (hard stop) 
 Motion reverse and forward limit switches 
 Begin on input 
 Abort motion 
 Homing 
 General purpose 
 Four separate programmable Digital Outputs 
 TTL level: optically isolated sink and source  
 PLC: optically isolated source 

• Optional functions:  

 Fast output compare (for one output only) 
 Brake control 
 Amplifier fault indication 
 General purpose 
 Servo enable indication 

• Pulse and Direction inputs (single-ended) 

• PWM current command output for torque and velocity 

5.1.7. STO (Safe Torque Off) Inputs 
• Two STO inputs, optically isolated, PLC compliable, can be configured to TTL Level, and AP 

mode. 

5.1.8. Built-In Protection 
• Software error handling 

• Abort (hard stops and soft stops) 

• Status reporting 

• Protection against:  

 Shorts between motor power outputs 
 Shorts between motor power outputs and power input/return 
 Failure of internal power supplies 
 Over-heating 

http://www.elmomc.com/


 Gold DC Trombone Installation Guide (EtherCAT) Technical Specifications 
MAN-G-DCTROIG (Ver. 1.5) 

www.elmomc.com 

74 

• Continuous temperature measurement. Temperature can be read on-the-fly; a warning can 
be initiated x degrees before temperature disable is activated. 

 Over/under voltage 
 Loss of feedback  
 Following error 
 Current limits 

5.1.9. Status Indication  
• Two outputs for bi-color LEDs 

5.1.10. Automatic Procedures  
• Commutation alignment 

• Phase sequencing 

• Current loop offset adjustment 

• Current loop gain tuning 

• Current gain scheduling 

• Velocity loop offset adjustment 

• Velocity gain tuning 

• Velocity gain scheduling 

• Position gain tuning 
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5.2. Gold DC Trombone Dimensions 

 
 
 

5.3. Environmental Conditions 

Feature Details 

Ambient operating temperature 0 °C to 40 °C (32 °F to104°F) 

Storage temperature -20 °C to 85 °C (-4 °F to 185 °F) 

Maximum Altitude 10,000 m 

Maximum non-condensing humidity 90%  

Protection level IP32 
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5.4. Control Specifications 

5.4.1. Current Loop 

Feature Details 

Controller type Vector, digital 

Compensation for bus voltage variations “On-the-fly” automatic gain scheduling 

Motor types • AC brushless (sinusoidal) 

• DC brushless (trapezoidal) 

• DC brush 

• Linear motors 

• “Voice” coils 

Current control • Fully digital 

• Sinusoidal with vector control 

• Programmable PI control filter based on a 
pair of PI controls of AC current signals 
and constant power at high speed 

Current loop bandwidth  > 4 kHz closed loop 

Current sampling time  Programmable 40 to 120 µsec  

Current sampling rate Up to 20 kHz; default 20 kHz 

http://www.elmomc.com/


 Gold DC Trombone Installation Guide (EtherCAT) Technical Specifications 
MAN-G-DCTROIG (Ver. 1.5) 

www.elmomc.com 

77 

5.4.2. Velocity Loop 

Feature Details 

Controller type PI + Four advanced filters + Two advanced gain 
scheduling filters 

Velocity control • Fully digital 

• Programmable PI and feed forward control 
filters 

• On-the-fly gain scheduling according to either 
speed or position command or feedback. 

• Automatic, quick, advanced or expert tuning 

Velocity and position feedback options • Incremental Encoder 

• Digital Halls 

• Interpolated Analog (sin/cos) Encoder 
(optional) 

• Resolver (optional) 

• Absolute serial encoder 

• Note: With all feedback options, 1/T with 
automatic mode switching is activated (gap, 
frequency and derivative). 

Velocity loop bandwidth < 500 Hz 

Velocity sampling time  80 to 240 µsec (2x current loop sample time) 

Velocity sampling rate Up to 10 kHz; default 10 kHz 

Velocity command options Internally calculated by either jogging or step 

Note: All software-calculated profiles support 
on-the-fly changes. 

5.4.3. Position Loop 

Feature Details 

Controller type “1-2-2” PIP + three advanced filters + one 
advanced gain scheduling filter 

Position command options • Software  

• Pulse and Direction 

Position loop bandwidth < 200 Hz 

Position sampling time  80 to 240 µsec (2x current loop sample time) 

Position sampling rate Up to 10 kHz; default 10 kHz 
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5.5. Feedbacks 

5.5.1. Feedback Supply Voltage 
The Gold DC Trombone has two feedback ports (Main and Auxiliary). The Gold DC Trombone 
supplies voltage only to the main feedback device and to the auxiliary feedback device if 
needed. 

Feature Details 

Encoder supply voltage 5 V ± 5% @ 2 x 200 mA (maximum) 

5.5.2. Feedback Options 
The Gold DC Trombone can receive and process feedback input from diverse types of devices. 

5.5.2.1. Incremental Encoder Input  

Feature Details 

Encoder format • A, B and Index 

• Differential 

• Quadrature 

Interface  RS-422 

Input resistance Differential: 120 Ω  

Maximum incremental encoder frequency Maximum absolute: 75 Megacounts per 
second (18 MHz on A/B)  

Minimum quadrature input period (PIN) 53 nsec  

Minimum quadrature input high/low period 
(PHL) 

26 nsec  

Minimum quadrature phase period (PPH) 13 nsec  

Maximum encoder input voltage range Common mode: ± 7 V 
Differential mode: ± 7 V 

 
Figure 35: Main Feedback - Encoder Phase Diagram 
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5.5.2.2. Digital Halls  

Feature Details 

Hall inputs • HA, HB, HC 

• Single ended inputs 

• Built in hysteresis of 1 V for noise immunity 

Input voltage Nominal operating range: 0 V < VIn_Hall < 5 V 
Maximum absolute: -1 V < VIn_Hall < 15 V  
High level input voltage: V InHigh > 2.5 V 
Low level input voltage: V InLow < 1 V  

Input current Sink current (when input pulled to the common): 
5 mA 

Maximum frequency fMAX : 4 kHz 

 

5.5.2.3. Interpolated Analog (Sine/Cosine) Encoder  

Feature Details 

Analog encoder format Sine and Cosine signals 

Analog input signal level  • Offset voltage: 2.2 V to 2.8 V 

• Differential, 1 V peak to peak 

Input resistance Differential: 120 Ω 

Maximum analog signal frequency fMAX : 500 kHz 

Interpolation multipliers Programmable: x4 to x8192 

Maximum “counts” frequency 2 x 109
 counts/sec 

Automatic errors correction Signal amplitudes mismatch  

Signal phase shift 

Signal offsets 

Encoder outputs See Port C Encoder Outputs Specifications, 
Section  5.5.3. 
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5.5.2.4. Resolver 

Feature Details 

Resolver format • Sine/Cosine 

• Differential 

Input resistance Differential 2.49 kΩ 

Resolution Programmable: 10 to 15 bits 

Maximum electrical frequency (RPS) 512 revolutions/sec 

Resolver transfer ratio 0.5 

Reference frequency 1/Ts (Ts = sample time in seconds)  

Reference voltage Supplied by the Gold DC Trombone 

Reference current up to ±50 mA 

Encoder outputs See Port C Encoder Output Specifications, 
Section  5.5.3. 

5.5.2.5. Absolute Serial Encoder 

Feature Details 

Encoder format • NRZ (Panasonic, Tamagawa, Mitutoyo, etc.) 

• EnDAT 2.2 

• BiSS/SSI 

Interface • RS-485 

• Clock – Differential output line 

• Data – Differential bidirectional line 

Input Resistance Differential 120 Ω 

Transmission Rate Up to 2.5 MHz 
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5.5.3. Port C Feedback Output 

Feature Details 

Emulated output • A, B, Index 

• Differential 

Interface RS422 

Output current capability Maximum output current: IOH (max) = 2 mA  

High level output voltage: VOH > 3.0 V 

Minimum output current: IOL = 2 mA 

Low level output voltage: VOL < 0.4 V 

Available as options • Emulated encoder output of any sensor on 
Port A or Port B 

• Daisy chain Port A or Port B 

• Emulated encoder output of internal 
variables 

• Emulated encoder outputs of the tachometer 

• Emulated encoder outputs of the 
potentiometer 

Maximum frequency fMAX: 8 MHz pulses/output  

Edge separation between A & B 

 

Programmable number of clocks to allow adequate 
noise filtering at remote receiver of emulated 
encoder signals 

Index (marker) Length of pulse is one quadrature  (one quarter of 
an encoder cycle) and synchronized to A&B 
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5.6. I/Os 
The Gold DC Trombone has: 

• 6 Digital Inputs 

• 4 Digital Outputs 

• 1 Analog Input 

5.6.1. Digital Input Interfaces – TTL Mode 

Feature Details 

Suffix applicable T or 1 

Type of input Optically isolated 

Input current 
for all inputs 

 Iin = 3.8 mA @ Vin = 5 V 

High-level input voltage 2.4 V < Vin < 15 V, 5 V typical 

Low-level input voltage  0 V < Vin < 0.8 V 

Minimum pulse width  >250 µsec for inputs 1-6, >3 msec for STO 

Execution time (all inputs): 
the time from application of 
voltage on input until execution is 
complete 

0 < T < 250 µsec 

High-speed inputs – 1 to 6 
minimum pulse width, in high-
speed mode 

T > 5 µsec if the input functionality is set to 
latch/capture (index/strobe).  
Notes: 
• Home mode is high-speed mode and can be used 

for fast capture and precise homing. 

• Highest speed is achieved when turning on 
optocouplers. 

 
Figure 36: Digital Input Schematic, for T or 1 suffixes 

Capture with differential input 

Port A, Port B Index 

T > 0.1 µsec if the differential input functionality is set 
to touch probe/capture (index/strobe).  

http://www.elmomc.com/


 Gold DC Trombone Installation Guide (EtherCAT) Technical Specifications 
MAN-G-DCTROIG (Ver. 1.5) 

www.elmomc.com 

83 

5.6.2. Digital Input Interfaces – PLC Mode 

Feature Details 

Suffix applicable S, 0, or AP 

Type of input Optically isolated 

Input current for all inputs Iin = 2 mA @ Vin = 12 V 

High-level input voltage 12 V < Vin < 30 V 

Low-level input voltage  0 V < Vin < 7 V 

Minimum pulse width  >250 µsec for inputs 1-6, >3 msec for STO 

Execution time (all inputs): 
the time from application of 
voltage on input until execution is 
complete 

 0 < T < 250 µsec 

High-speed inputs – 1 to 6 
minimum pulse width, in high-
speed mode 

 T > 5 µsec if the input functionality is set to 
latch/capture (index/strobe).  
 
Notes: 
• Home mode is high-speed mode and can be used 

for fast capture and precise homing. 

• Highest speed is achieved when turning on 
optocouplers. 

 
Figure 37: Digital Input Schematic for S or 0 suffixes 

 
Figure 38: Digital Input Schematic for AP 

Capture with differential input 

Port A, Port B Index 

T > 0.1 µsec if the differential input functionality is set 
to touch probe/capture (index/strobe).  
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5.6.3. Digital Output Interface – PLC Mode 

Feature Details 

Suffix applicable S or 0 

Type of output Optically isolated source 

Maximum supply output (VDD) 30 V 

Max. output current  
Iout (max) (Vout = Low) 

Iout (max) ≤ 500 mA for Output 1 

Iout (max) ≤ 250 mA for Outputs 2 to 4 

VOL at maximum output voltage 
(low level) 

Vout (on) ≤ 0.3 V  

RL The external RL must be selected to limit output 
current to no more than 500 mA (Output 1) or 250 
mA (Outputs 2 to 4). 

 

Executable time 0 < T < 250 µsec 

 
Figure 39: Digital Output Schematic – for S or 0 suffixes 
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5.6.4. Digital Output Interface – TTL Mode 

Feature Details 

Suffix applicable T or 1 

Type of output • Optically isolated 

• Source/Sink 

Maximum supply output (VDD) 15 V 

Max. output current  
Iout (max) (Vout = Low) 

10 mA 

VOL at maximum output voltage 
(low level) 

Vout (on) ≤ 0.4 V 

Executable time 0< T< 250 µsec 

 
Figure 40: Digital Output Schematic, for T or 1 suffixes 
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5.6.5. Digital Output Interface – AP Mode 

Feature Details 

Suffix applicable AP 

Type of output Optically isolated source 

Maximum supply output (VDD) 30 V 

Max. output current  
Iout (max) (Vout = Low) 

Iout (max) ≤ 300 mA for Output 1 

Iout (max) ≤ 150 mA for Outputs 2 to 4 

VOL at maximum output voltage 
(low level) 

Vout (on) ≤ 0.3 V  

RL The external RL must be selected to limit output 
current to no more than 300 mA (Output 1) or 
150 mA (Outputs 2 to 4). 

 

Executable time 0 < T < 250 µsec 

 
Figure 41: Digital Output Schematic for AP 

5.6.6. Analog Input  

Feature Details 

Maximum operating differential voltage ± 10 V 

Maximum absolute differential input voltage ± 16 V 

Differential input resistance 3.74 kΩ 

Analog input command resolution 14-bit 
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5.7. Safe Torque Off (STO) 
The Gold DC Trombone has two STO (Safe Torque Off) inputs. 

5.7.1. STO Input Interfaces – PLC and AP Modes 

Feature Details 

Suffix applicable S, 0, or AP 

Type of input Optically isolated 

Input current for all inputs  Iin = 2 mA @ Vin = 12 V 

High-level input voltage 12 V < Vin < 30 V 

Low-level input voltage  0 V < Vin < 7 V 

Minimum pulse width  >3 ms 

 
Figure 42: STO Input Schematic for S or 0 suffixes 

 
Figure 43: STO Input AP Schematic 
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5.7.2. STO Input Interfaces – TTL Mode 

Feature Details 

Suffix applicable T or 1 

Type of input Optically isolated 

Input current for all inputs  Iin = 3.8 mA @ Vin = 5 V 

High-level input voltage 2.4 V < Vin < 15 V, 5 V typical 

Low-level input voltage  0 V < Vin < 0.8 V 

Minimum pulse width  >3 ms 

 
Figure 44: STO Input Schematic for T or 1 suffixes 

5.8. Communications 

Specification Details 

EtherCAT • 100base-T 

• Baud Rate: 100 Mbit/sec 

• CAT5 Cable 

• CoE, FoE, EoE 

Ethernet • 100base-T 

• Baud Rate: 100 Mbit/sec 

• CAT5 Cable 

• UDP, Telnet 

Mini USB • USB 2.0 Device mode 

5.9. Pulse-Width Modulation (PWM) 

Feature Details 

PWM resolution 12-bit 

PWM switching frequency on the load 1/Ts (factory default 20 kHz on the motor) 
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5.10. Compliance with Standards 

Specification Details 

Quality Assurance 

ISO 9001:2008 Quality Management 

Design 

Approved IEC/EN 61800-5-1, Safety Printed wiring for electronic equipment 
(clearance, creepage, spacing, conductors 
sizing, etc.) 

MIL-HDBK- 217F Reliability prediction of electronic equipment 
(rating, de-rating, stress, etc.) 

• UL 60950 

• IPC-D-275 

• IPC-SM-782 

• IPC-CM-770 

• UL 508C 

• UL 840 

Printed wiring for electronic equipment 
(clearance, creepage, spacing, conductors 
sizing, etc.) 

In compliance with VDE0160-7 (IEC 68) Type testing 

Safety 

Recognized UL 508C Power Conversion Equipment  

In compliance with UL 840 Insulation Coordination Including Clearances 
and Creepage Distances for Electrical 
Equipment 

In compliance with UL 60950 Safety of Information Technology Equipment 
Including Electrical Business Equipment 

Approved IEC/EN 61800-5-1, Safety Adjustable speed electrical power drive 
systems 

In compliance with EN 60204-1 Low Voltage Directive 73/23/EEC 
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Specification Details 

EMC 

Approved IEC/EN 61800-3, EMC Adjustable speed electrical power drive 
systems 

In compliance with EN 55011 Class A with 
EN 61000-6-2: Immunity for industrial 
environment, according to: 
IEC 61000-4-2 / criteria B 
IEC 61000-4-3 / criteria A 
IEC 61000-4-4 / criteria B 
IEC 61000-4-5 / criteria B 
IEC 61000-4-6 / criteria A 
IEC 61000-4-8 / criteria A 
IEC 61000-4-11 / criteria B/C 

Electromagnetic compatibility (EMC) 

Workmanship 

In compliance with IPC-A-610, level 3 Acceptability of electronic assemblies 

PCB 

In compliance with IPC-A-600, level 2 Acceptability of printed circuit boards 

Packing 

In compliance with EN 100015 Protection of electrostatic sensitive devices  

Environmental 

In compliance with 2002/96/EC Waste Electrical and Electronic Equipment 
regulations (WEEE) 

Note: Out-of-service Elmo drives should be 
sent to the nearest Elmo sales office. 

In compliance with 2002/95/EC 
(effective July 2006) 

Restrictions on Application of Hazardous 
Substances in Electric and Electronic 
Equipment (RoHS) 
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