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Figure 1: Gold Whistle System Block Diagram
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2.4. How to Use this Guide

In order to install and operate your EImo Gold Whistle servo drive, you will use this manual in

conjunction with a set of EImo documentation. Installation is your first step; after carefully

reading the safety instructions in the first chapter, the following chapters provide you with

installation instructions as follows:

Chapter 3 - Installation, provides step-by-step instructions for unpacking, mounting,
connecting and powering up the Gold Whistle.

Chapter 4 - Technical Specifications, lists all the drive ratings and specifications.

Upon completing the instructions in this guide, your Gold Whistle servo drive should be

successfully mounted and installed. From this stage, you need to consult higher-level EImo

documentation in order to set up and fine-tune the system for optimal operation.

The Gold Product Line Software Manual, which describes the comprehensive software used
with the Gold Whistle.

The Gold Product Line Command Reference Manual, which describes, in detail, each
software command used to manipulate the Gold Whistle motion controller.

The Elmo Application Studio Software Manual, which includes explanations of all the
software tools that are part of the EImo Application Studio software environment.
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Chapter 3: Technical Information

3.1. Technical Data

Feature Units ‘ 1/100 ‘ 2.5/100 | 5/100 10/100 ‘ 15/100 ‘ 20/100

Minimum supply voltage VvDC 12

Nominal supply voltage VDC 85

Maximum supply voltage VvDC 95

Maximum continuous power w 80 200 400 800 1200 1600
output

Efficiency at rated power (at % >99

nominal conditions)

Maximum output voltage > 95% of DC bus voltage at f = 22 kHz

Auxiliary power supply VDC 12 to 95 VDC
(up to 6 VA inc. 5 V/2 x 200 mA for encoder)

Amplitude sinusoidal/DC A 1.0 2.5 5 10 15 20
continuous current

Sinusoidal continuous RMS A 0.7 1.8 3.5 7 10.6 14.1
current limit (lc)

Peak current limit A 2xlc

Weight g (02) 55 g (1.94 0z)

Dimensions mm 55x46 x 15 mm (2.2" x 1.8" x 0.6")
(in)

Digital in/Digital out/Analog in 6/2/1

Mounting method PCB mount

Table 1: Technical Data

N X iy 8 el il The current ratings of the Gold Whistle are given in units of DC

amperes (ratings that are used for trapezoidal commutation or DC motors). The RMS
(sinusoidal commutation) value is the DC value divided by 1.41.
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3.1.1. Auxiliary Supply

Feature Details

Auxiliary power supply

Isolated DC source only

19

Auxiliary supply input voltage

12to 95V

Auxiliary supply input power

<4 VA without external loading

<6 VA with full external loading
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Chapter 4: Installation

The Gold Whistle must be installed in a suitable environment and properly connected to its
voltage supplies and the motor.

4.1. Site Requirements

You can guarantee the safe operation of the Gold Whistle by ensuring that it is installed in an
appropriate environment.

Feature ‘ Value ‘

Ambient operating temperature 0°Cto40°C(32°Fto 104 °F)

Maximum non-condensing humidity | 90%

Operating area atmosphere No flammable gases or vapors permitted in area

Models for extended environmental conditions are available.

Caution:
The Gold Whistle dissipates its heat by convection. The maximum ambient operating
temperature of 40 °C (104 °F) must not be exceeded.

4.2. Unpacking the Drive Components

Before you begin working with the Gold Whistle, verify that you have all of its components, as
follows:

e The Gold Whistle servo drive
e The Elmo Application Studio (EAS) software and software manual

The Gold Whistle is shipped in a cardboard box with Styrofoam protection.

To unpack the Gold Whistle:

1. Carefully remove the servo drive from the box and the Styrofoam.

2. Check the drive to ensure that there is no visible damage to the instrument. If any damage
has occurred, report it immediately to the carrier that delivered your drive.

3. To ensure that the Gold Whistle you have unpacked is the appropriate type for your
requirements, locate the part number sticker on the side of the Gold Whistle. It looks like
this:
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4.3. Connectors

The Gold Whistle has nine connectors.

4.3.1. Connector Types

Port | Pins Function Connector Location
J2 2x24 1.27 mm Feedbacks, Dlglta| HaIIs, /O VP+ PR PE M1 M2 M3 O
. | @® ®@® @6 ®6® 66 @6
pitch Analog Inputs, :
0.41 mm sq Communications '
82, VL+
n 2x12 /0, LEDs, STO :
M3 1x2 2 mm pitch Motor power output 3
0.51 mms
M2 1x2 q Motor power output 2
M1 1x2 Motor power output 1
PE 1x2 Protective earth PEELEP
PR 1x2 Power input return O | O
GWHI028B
VP+ | 1x2 Positive power input
VL+ | 1x1 Auxiliary power input

Table 2: Connector Types
4.3.2. Pinouts

The pinouts in this section describe the function of each pin in the Gold Whistle connectors
that are listed in Table 2.

4.3.2.1. Motor Power

For full details see Section 4.7.1.

Pin ‘ Function Cable Pin Positions

Brushless | Brushed DC
Motor Motor

PE Protective earth Motor Motor

M1 Motor phase Motor N/C

M2 Motor phase Motor Motor

M3 Motor phase Motor Motor

Connector Type: 2 mm pitch 0.51 mm sq

GWHI029B

Table 3: Motor Connector
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For full details see Section 4.7.2.

Pin

Main Power

Function

23

Pin Positions

VP+ Pos. Power input Power
PR Power return Power
PE Protective earth Power

Connector Type: 2 mm pitch 0.51 mm sq

GWHI029B

4.3.2.3.

For full details see Section 4.7.3.

Auxiliary Power Connector

Table 4: Connector for Main Power

‘ Pin Positions ‘

Pin Function
VL+ Auxiliary Supply Input
PR Auxiliary Supply Return

Connector Type: 2 mm pitch 0.51 mm sq

GWHI029B

Table 5: Auxiliary Supply Pins
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4.3.2.4, Connector J2

Feedback A/B/C, Digital Halls — see
Section 4.9.

Q VP+ PR PE M1 M2 M3 Q

Analog Inputs — see Section 4.9.4.

1892 4, VL+ RS-232, EtherCAT, USB - see Section 4.11.

Connector Type: 1.27 mm pitch 0.41 mm
sq

ooo
ooo

ooo
ooo

>,

The J2 Connector exports all supported communication links. However, note that CAN and
EtherCAT are not available in the same version of the Gold Whistle and are thus not
operational simultaneously. See the part number diagram in Section 4.2 above for the different
Gold Whistle configurations.

Pin (J2)  Signal Function
1 PortA_ENC_A+ /ABS_CLK+ Port A- channel A/ Absolute encoder
clock+
2 PortC_ENCO_A- Port C- channel A complement
output
3 PortA_ENC_A-/ABS_CLK- Port A- channel A complement /

Absolute encoder clock-

4 PortC_ENCO_A+ Port C- channel A output

5 PortA_ENC_B+/ABS_DATA+ Port A - channel B/ Absolute encoder
Data+

6 PortC_ENCO_B- Port C - channel B complement
output

7 PortA_ENC_B-/ABS_DATA- Port A - channel B complement /

Absolute encoder Data-

www.elmomc.com
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Pin (J2)  Signal Function ‘
8 PortCENCO_B+ Port C - channel B output
9 PortA_ENC_INDEX+ Port A —index
10 PortC_ENCO_INDEX- Port C - index complement output
11 PortA_ENC_INDEX- Port A - index complement
12 PortC_ENCO_INDEX+ Port C - index output
13 PortB_ENC_A+/SIN+ Port B - channel A
14 HC Hall sensor C input
15 PortB_ENC_A-/SIN- Port B - channel A complement
16 HB Hall sensor B input
17 PortB_ENC_B+/COS+ Port B - channel B
18 HA Hall sensor A input
19 PortB_ENC_B-/COS- Port B - channel B complement
20 ANARET Analog return
21 PortB_ENC_INDEX+/ANALOG_I+ Port B —index
RESOLVER_OUT+ Vref
22 ANALOG1+ Analog input 1
23 PortB_ENC_INDEX-/ANALOG_|I- Port B — index complement

RESOLVER_OUT-

Vref complement

24 ANALOG1-

Analog input 1 complement

25 COMRET

Common return

26 +3.3V

3.3 V supply voltage for EtherCAT
LEDs

The pin connector should
only be used for the 3.3V EtherCAT
LED and EtherCAT RJ-45.

27 PHY_IN_RX+

EtherCAT In receive

28 EtherCAT: PHY_OUT_RX+

EtherCAT Out receive

CAN: Reserved

Reserved

29 PHY_IN_RX-

EtherCAT In receive complement

30 PHY_OUT_RX-

EtherCAT Out receive complement

31 COMRET

Common return

www.elmomc.com
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4.3.2.5. ConnectorJl
O 7 p 7 Q\ 1/0, LEDs, STO (safety)
‘ 1 For full details on user I/Os, see Section

4J:247 VLe 4.10.
oo For full details on STO, see Section 4.8.
Connector Type: 1.27 mm pitch 0.41 mm sq

O O,

GWHI028B
Pin (J1) Signal ‘ Function ‘

1 Reserved Reserved

2 Reserved Reserved

3 INRET1_6 Programmable digital inputs 1-6 return

4 IN1_HS Programmable digital input 1 (high speed)
5 IN2_HS Programmable digital input 2 (high speed)
6 IN3_HS Programmable digital input 3 (high speed)
7 IN4_HS Programmable digital input 4 (high speed)
8 IN5_HS Programmable digital input 5 (high speed)
9 IN6_HS Programmable digital input 6 (high speed)
10 STO_RET Safety signal return

11 STO2 Safety 2 input

12 STO1 Safety 1 input

13 LED_ETHERCAT ERR LED Status EtherCAT ERR

14 LED_ETHERCAT RUN LED Status EtherCAT RUN

15 ouT2 Programmable output 2

16 ouT1 Programmable output 1

17 OUTRET2 OUT 2 return

18 OUTRET1 OUT 1 return

www.elmomc.com
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Pin (J1) Signal ‘ Function ‘

19 LED2 Bi-color indication output 2 (Cathode)

20 LED1 Bi-color indication output 1 (Anode)

21 ouT4 Programmable output 4 not isolated
(3.3VTTL level)

22 ouT3 Programmable output 3 not isolated
(3.3VTTL level)

23 COMRET Common return

24 Reserved Reserved

Table 7: Connector J1-1/0, LEDs

www.elmomc.com



http://www.elmomc.com/

'a . o
E Gold Whistle Installation Guide

Installation

MAN-G-WHIIG (Ver. 1.2)

4.4. Mounting the Gold Whistle

The Gold Whistle was designed for mounting on a printed circuit board (PCB) via 1.27 mm pitch
0.41 mm square pins and 2 mm pitch 0.51 mm square pins. When integrating the Gold Whistle
into a device, be sure to leave about 1 cm (0.4") outward from the heatsink to enable free air

29

convection around the drive. We recommend that the Gold Whistle be soldered directly to the

board. Alternatively, though this is not recommended, the Gold Whistle can be attached to

socket connectors mounted on the PCB. If the PCB is enclosed in a metal chassis, we

recommend that the Gold Whistle be screw-mounted to it as well to help with heat dissipation.

The Gold Whistle has screw-mount holes on each corner of the heatsink for this purpose — see

below.
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All measurements are in mm

Figure 2: Gold Whistle Dimensions

When the Gold Whistle is not connected to a metal chassis, the application’s thermal profile

may require a solution for heat dissipation due to insufficient air convection. In this case, we
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recommend that you connect an external heatsink. EImo has an external heatsink (Catalog
number: WHI-HEATSINK-2) that can be ordered for this purpose — see below.

Figure 3: Gold Whistle External Heatsink

4.5. Integrating the Gold Whistle on a PCB

The Gold Whistle is designed to be mounted on a PCB, either by soldering its pins directly to
the PCB or by using suitable socket connectors. In both cases the following rules apply:

4.5.1. Traces

1. The size of the traces on the PCB (thickness and width) is determined by the current
carrying capacity required by the application.
e  The rated continuous current limit (Ic) of the Gold Whistle is the current used for
sizing the motor traces (M1, M2, M3 and PE) and power traces (VP+, PR and PE).
e  For control, feedbacks and Input/Output conductors, the actual current is very small
but a greater thickness and width of the conductors will contribute to better
performance and less interference.

2. The traces should be as short as possible to minimize EMI and also to minimize the heat
generated by the conductors.
3. The spacing between the high voltage conductors (VP+, PR, M1, M2, M3, VL) must be at

least:

e Surface layer: 1.5 mm
e Internal layer: 0.10 mm

Complying with the rules above will help satisfy UL safety standards, MIL-STD-275 and the IPC-
D-275 standard for non-coated conductors, operating at voltages lower than 200 VDC and at
“unlimited altitudes” (above 10,000 meters — 30,000 feet).
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4.7. Main Power, Auxiliary Power and Motor Power

The Gold Whistle receives power from main and auxiliary supplies and delivers power to the
motor that it controls.

4.7.1. Motor Power

m When connecting several drives to several similar motors, all should be wired in an

identical manner. This will enable the same settings to run on all drives.

Pin ‘ Function Cable Pin Positions

Brushless | Brushed DC

Motor Motor
PE Protective earth Motor Motor
M1 Motor phase Motor N/C
M2 Motor phase Motor Motor
M3 Motor phase Motor Motor

GWHI029B

Table 9: Motor Connector

Connect the M1, M2, M3 and PE pins on the Gold Whistle in the manner described in Section
4.3.2.1. The phase connection is arbitrary as the EImo Application Software (EAS) will
automatically establish the proper commutation during setup. However, if you plan to copy the
setup to other drives, then the phase order on all the drives must be the same.

Motor Connectors

GENO002A

Figure 5: Brushless Motor Power Connection Diagram

www.elmomc.com



http://www.elmomc.com/

4
E Gold Whistle Installation Guide Installation

MAN-G-WHIIG (Ver. 1.2)

35

Motor Connectors

GENO001A

Figure 6: DC Brushed Motor Power Connection Diagram

4.7.2. Main Power

Function Pin Positions

VP+ Pos. Power input Power
PR Power return Power
PE Protective earth Power

GWHI029B

Table 10: Connector for Main Power

Connect the VP+, PR and PE pins on the Gold Whistle in the manner described in
Section 4.3.2.1.

The source of the Main Power Supply must be isolated.

—_———— e —

| |
|
| Gold Whistle I ity | Isolated DC
| P ~ | ,.\ I*.\ Power Supply
. H A
| — - ) | T T
| Lo L
PR | b I — |
| - L b - 3
: v | Lo v 1 ~ 1
| 1 1 \ 1
| S| L Lo
! BN R SRR
| I
' | i

GWHI026A

Figure 7: Main Power Supply Connection Diagram (no Auxiliary Supply)
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4.7.3. Auxiliary Power Supply (Optional)
The source of the Auxiliary Supply must be isolated.

Connect the VL+ and PR pins on the Gold Whistle in the manner described in Section 4.3.2.1.

Pin ‘ Function Pin Positions

VL+ Auxiliary Supply Input

PR Auxiliary Supply Return

GWHI029B

Table 11: Auxiliary Supply Pins

Caution:

Power from the Gold Whistle to the motor must come from the Main Supply and not

from the Auxiliary Supply.

4.7.4. Single Supply

36

A single isolated DC power supply can provide power for both the main power and the Auxiliary
(Drive Logic) Supply. The drawing below shows how a single supply is connected.

Gold Whistle

VL+

GWHI024A

Isolated DC
Power Supply

1 |~

-

Figure 8: Single Supply for both the Main Power Supply and the Auxiliary Supply
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4.7.5. Separate Auxiliary (Backup) Supply

37

Power to the Auxiliary Supply can be provided by a separate Auxiliary Supply.

Gold Whistle

Isolated Auxiliary
Backup Supply

GWHI025A p—

30

Figure 9: Separate Auxiliary Supply Connection Diagram
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4.7.6. Shared Supply

A Main DC Power Supply can be designed to supply power to the drive’s logic as well as to the
Main Power (see Figure 8 and the upper portion of Figure 10). If backup functionality is
required for continuous operation of the drive’s logic in the event of a main power-out, a
backup supply can be connected by implementing “diode coupling” (see the Aux. Backup
Supply in Figure 10).

Integration Board

|
|
,,,,,,,,,,,, o Gold Whistle
, o o |
Main DC d : -
Power b b I ’_C VP
Supply b b PR
. xx L (mm— TR
b Lo &
N o
— o (mm— PE
|
— I 7 - N
|

Diode

m Isolated

Transformer

- ::% o Vs
Lo L. |

2 L - | PR
— : (-

OPTIONAL: !
******** The Gold Whistle Can Operate

m Without the Aux. Backup

Isolated Supply Due to the Diode-Coupling

Transformer

GWHI023A

Figure 10: Shared Supply Connection Diagram
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4.8. STO (Safe Torque Off) Inputs

Activation of Safe Torque Off causes the drive to stop providing power that can cause rotation
(or motion in the case of a linear motor) to the motor.

This function may be used to prevent unexpected motor rotation (of brushless DC motors)
without disconnecting the drive from the power supply.

The motor is active only as long as 5 V is provided to both STO1 and STO2. Whenever any input
voltage is no longer present, power is not provided to the motor and the motor shaft continues
to rotate to an uncontrolled stop.

The STO inputs are latched which means that the motor can be re-enabled by a software
command only.

In circumstances where external influences (for example, falling of suspended loads) are
present, additional measures such as mechanical brakes are necessary to prevent any hazard.

This function corresponds to an uncontrolled stop in accordance with Stop Category 0 of IEC
60204-1.

This function does not protect against electrical shock, and additional measures to
turn the power off are necessary.

The following table defines the behavior of the motor as a function of the state of the STO

inputs:
Signal - STO1 Signal - STO2 Function ‘
Not Active Not Active Motor is disabled
Not Active Active Motor is disabled
Active Not Active Motor is disabled
Active Active Motor can be enabled

Table 12: Motor Behavior According to Safety Inputs

m: In the Gold Whistle, STO1 also latches a software disable condition.

Pin (J1) | Signal Function

12 STO1 Safety 1 input
11 STO2 Safety 2 input
10 STO_RET STO return

Table 13: STO Inputs Pin Assignments
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DSP
LOGIC
PWM
PERIPHERAL
A A
STO1
STO2

Figure 11: STO Input Functionality — Schematic Drawing

The figure below is for the TTL level.

Integration Board

> To Motor

E Gold Whistle i Controller
i Digital Inputs i

E J1 Connetor |

: m J1n2

| R=1K |

' STO1 '

! [ — - (mm—{0-15V
: - :

e PES e

v | |

! NI

\ R=1K

H ST02 i

: [& —T - (mm—0-15Vv
i - i

| > =V JIM0

! | STO_RET ~ ~

| g - ) E (mm

Figure 12: STO Input Connection — TTL Level

GWHI001B
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The figure below is for PLC.
' ntegratonBoard
E Gold Whistle i Controller
! Digital Inputs !
! J1 Connetor !
: _ J1M12  R=15KQ 62V |
! R=1K sTO1 :
; L — T - : - 0-30V
| pES 5
; - 1
| - T e
! - J111 R=15KQ 62V |
; R=1K ST02 :
; L — T - , | 0-30V
| D=t ;
i — STO_RET J110 ; e
v = =

Figure 13: STO Input Connection — PLC

GWHI035B
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4.9. Feedback

47 J2 1

Oooo0Dooo0DOoODoo0DOoODoOoDOoODOoODOoODOoODOoODoOoODoOoDOoOOoQOOoODOoOao
Oooo0Dooo0DOoODoo0oDOoODoDOoDOoDOoDOoODOoODOoODOoODODOOQOO GOOG Ooao

C Port C

48 2

GTROO048A

Figure 14: Feedback Ports on J2

The Gold Whistle has two configurable motion sensor input ports, namely, Port A and Port B,
together with the emulated buffered output Port C. Motion sensors from the motor are

controlled from other sources and can be connected to any of the available inputs on Port A or
Port B.

The software configuration designates a role to each input, e.g., the incremental encoder on
port B is the controlled motor position feedback, the Hall sensors on port A are commutation
feedback, and the incremental encoder on port A is follower input.

For more information, about sensors and their use refer to the Gold Line Software Manual.
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49.1. PortA(J2)

Port A supports the following sensor inputs:
e Digital Hall sensors
e Incremental encoder or absolute serial encoder, depending on the specific model

Differential pulse-width modulation (PWM) signal input can be connected to port A 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 A 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.

‘ Port A - Incremental Encoder Port A - Absolute Serial Encoder ‘

G-WHI / E/R G-WHI / E/R
Pin (J2) | Signal Function Signal Function
47 +5V Encoder +5V +5V Encoder +5V supply
supply
25 SUPRET Supply return | SUPRET Supply return
1 PortA_ENC_A+ Channel A+ ABS_CLK+ Abs encoder clock +
3 PortA_ENC_A- Channel A- ABS_CLK- Abs encoder clock -
5 PortA_ENC_B+ Channel B+ ABS_DATA+ | Abs encoder data +
7 PortA_ENC_B- Channel B- ABS_DATA- | Abs encoder data -
9 PortA_ENC_Index+ | Index+ Reserved Reserved
11 PortA_ENC_Index- | Index- Reserved Reserved
14 HC Hall sensor C HC Hall sensor C
16 HB Hall sensor B HB Hall sensor B
18 HA Hall sensor A HA Hall sensor A

Table 14: Port A Pin Assignments
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Figure 15: Port A Incremental Encoder Input — Recommended Connection Diagram


http://www.elmomc.com/

'a . o
E Gold Whistle Installation Guide

Installation

MAN-G-WHIIG (Ver. 1.2)

4.9.1.2. Absolute Serial Encoder

Integration Board

Gold Whistle
Connector J2
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120Q2
ABS_CLK -

ABS_DATA +

AV

ABS_DATA -

+5V

SUPRET

I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
1
I
I
I
1
I
I
I
1
I
I
I
! 1200
I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

45

Absolute Encoder

CLK+

CLK-

DATA+

DATA-

Encoder +5V Supply

COMMON

[ 1

GWHIO14A

Figure 16: Absolute Serial Encoder — Recommended Connection Diagram for Sensors

Supporting Data/Clock (e.g. Biss/SSI/EnDAT etc.)
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Pin (J2) | Signal Function

51

2 PortC_ENCO_A- Buffered Channel A- output/Pulse-/PWM-

4 PortC_ENCO_A+ Buffered Channel A+ output / Pulse+/PWM+
6 PortC_ENCO_B- Buffered Channel B- output / Dir-

8 PortC_ENCO_B+ Buffered Channel B+ output / Dir+

10 PortC_ENCO_INDEX- Buffered Channel INDEX- output

12 PortC_ENCO_INDEX+ Buffered Channel INDEX+ output

Table 16: Port C Pin Assignment

Integration Board

Gold Whistle
Connector J2

>

PortC_ENCO_A+

PortC_ENCO_A-
ENC2 A- =

D PortC_ENCO_B+

PortC_ENCO_B-

PortC_ENCO_INDEX-

PortC_ENCO_INDEX+

Controller

or
Gold Whistle

CHA+

CHA-

CHB+

CHB-

Il INDEX+

———(m—{ INDEX-

GWHI009B

Figure 22: Emulated Encoder Differential Output - Recommended Connection Diagram

4.9.4. Analog Input

An analog user input can be configured by software to be used as either tachometer velocity

sensor input or potentiometer position feedback. For connection diagrams refer to

Section 4.10.3
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4.10.3. Analog Input

Pin (J2) @ Signal Function
22 ANALOG1+ Analog input 1+
24 ANALOG1- Analog input 1-
20 ANARET Analog return

Table 19: Analog Input Pin Assignment

Integration - Board

Gold Whistle
Analog Inputs
J2 Connector

56

Single-Ended Source

+

< ANALOG1+ ~

ANALOG1-

ANARET ~

[
N
4
N
o

e o o e e e mm m m e e e e m e e e e e Em e e e

Figure 26: Analog Input with Single-Ended Source

GWHI008A
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4.11. Communications

The communication interface may differ according to the user’s hardware. The Gold Whistle
can communicate using the following options:

Standard EtherCAT ‘
G-WHI / S G-WHI / E

CANopen EtherCAT

USB 2.0 USB 2.0

Ethernet RS-232 (TTL Logic Level)
RS-232 (TTL Logic Level)

Table 20: Gold Whistle Communication Options

For ease of setup and diagnostics of CAN communication, RS-232 and CANopen can be used
simultaneously.

4.11.1. RS-232 Communication (J2)

RS-232 communication requires a cable connected from the Gold Whistle to a serial interface
on the PC. The interface is selected and set up in the EImo Application Studio (EAS) software.

RS-232 communication of the Gold Whistle is at the TTL logic level. It requires an RS-232 Line
Driver/Receiver in order to translate the TTL logic level to the standard RS-232 voltage level.

Notes for connecting the RS-232 communication cable:

e Connect the shield to the ground of the host (PC). Usually, this connection is soldered
internally inside the connector at the PC end. You can use the drain wire to facilitate
connection.

e The RS-232 communication port is non-isolated.

e Ensure that the shield of the cable is connected to the shield of the connector used for
RS-232 communications. The drain wire can be used to facilitate the connection.

Pin (J2) ‘ Signal ‘ Function ‘
45 RS232_Rx RS-232 receive (TTL logic level)
48 RS232 Tx RS-232 transmit (TTL logic level)
46 RS232_COMRET Communication return

Table 21: RS-232 Pin Assignments

Figure 27 describes the RS-232 connection diagram:
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Integration Board

Gold Whistle
| RS232 Communication RS-232 Line Driver/Receiver PC RS232
I J2 Connector N .
! i
: J2/48 ' e, ES
; T —-)— RS232_TX RS232_TX_PHY E 1 — -)—
: . P b
1 I 1
; J2145 | b -
1 | I ! I
3 Rx —_)— RS232_RX RS232_RX_PHY {1 — — -}
! ! o Lo
! 42143 | b P
i RS232_COMRET : P Lo
: —-)— RS232_COMRET RS232_COMRET|-: — — -)_01
| | o b
| ! Lo Lo
| . ! ! I
| J2/26 : ""/."B,;,{"'\"ﬂb
| 33VI—l 33V ' - Wire )
|
3 !
. | — GWHI0328

Figure 27: RS-232 Connection Diagram

Note that EImo does not recommend a specific manufacturer. The following is an example of
an RS-232 Line Driver/Receiver. The RS-232 Line Driver/Receiver operates with 3.3 Vto 5V VCC

Supply.

1000F
RS232 COMRET

ut
MAX3221E
15
1 2 2 3 12
vce
C1 | [T00nF C1+ v+ Ca | [T00nF
P v-t7—|_1| , RS232 COMRET
1 2 5
G2 Moo ] C2* c5  100nF
6 R1
cz 100R
RS232_TX 1; TIIN T10UT ;3 1 2 RS232 TX_PHY
RS232_RX E R10UT R1IN 0—|
1 2 RS232 RX_PHY
RS232_COMRET > en TNVALID |2 R2
21 For For F&——0+3.3v 100R
GND s -l e
2 200pF == == 220pF
o o~

/77 GWHI031B

Figure 28: RS-232 - Translator Block Diagram

4.11.2. CANopen Communication (J2)
Note that CAN functionality is not available if you have the EtherCAT version.

In order to benefit from CANopen communication, the user must have an understanding of the
basic programming and timing issues of a CANopen network.

Notes for connecting the CANopen communication cable:

e Connect the shield to the ground of the host (PC). Usually, this connection is soldered
internally inside the connector at the PC end. You can use the drain wire to facilitate
connection.
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= Following error
= Current limits

5.1.9. Accessories

72

e External heatsink. See Section 4.4 for details. Catalog number: WHI-HEATSINK-2.

e Cable Kit (TBD)

5.1.10. Status Indication
e Output for a bi-color LED

5.1.11. Automatic Procedures

e Commutation alignment

Phase sequencing

e Current loop offset adjustment
e Current loop gain tuning

e Current gain scheduling

e Velocity loop offset adjustment
e Velocity gain tuning

e Velocity gain scheduling

e Position gain tuning
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5.2. Dimensions

1 A A

[ 1

| 46.50+ 0.5 mm
7/08\?)
{0
g
: 40.50+0.5 mm ‘
|
u | e® e® e® e o0 @0 |
L . S
w| € =e
3L i
Ml
L[] &
Nl |

19.83 +0.5

15.40+0.5 mm

d .4
>
WHI030B
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5.3. Environmental Conditions

Feature ‘ Details

Ambient operating temperature

0 °C to 40 °C (32 °F to 104 °F)

Storage temperature

-20 °C to +85 °C ( -4 °F to +185 °F)

Maximum non-condensing humidity

90%

Maximum Operating Altitude

“Unlimited” (above 10,000 m to 30,000 feet)

Protection level

IP64

5.4. Control Specifications

5.4.1. Current Loop
Feature

Controller type

Vector, digital

Details

Compensation for bus voltage
variations

“On-the-fly” automatic gain scheduling

Motor types

e AC brushless (sinusoidal)
e DC brushless (trapezoidal)
e DCbrush

e Linear motors

e “Voice” coils

Current control

o Fully digital
e Sinusoidal with vector control

e Programmable PI control filter based on a
pair of Pl 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 psec

Current sampling rate

Up to 25 kHz; default 20 kHz
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5.4.2. Velocity Loop
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Feature Details ‘

Controller type

Pl + Four advanced filters + Two advanced gain
scheduling filters

Velocity control

e Fully digital

e Programmable Pl and feed forward control
filters

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

e Automatic, quick, advanced or expert tuning

Velocity and position feedback options

e |ncremental Encoder
e Digital Halls

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

e Resolver (optional)
e Absolute serial encoder

e 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 usec (2x current loop sample time)

Velocity sampling rate

Up to 12.5 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

e Software

e Pulse and Direction

Position loop bandwidth

<200 Hz

Position sampling time

80 to 240 usec (2x current loop sample time)

Position sampling rate

Up to 12.5 kHz; default 10 kHz

www.elmomc.com



http://www.elmomc.com/

C |
E Gold Whistle Installation Guide Technical Specifications

MAN-G-WHIIG (Ver. 1.2)

76

5.5. Feedbacks

5.5.1. Feedback Supply Voltage

The Gold Whistle has two feedback ports (Main and Auxiliary). The Gold Whistle supplies
voltage only to the main feedback device and to the auxiliary feedback device if needed.

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

5.5.2. Feedback Options

The Gold Whistle can receive and process feedback input from diverse types of devices.

5.5.2.1. Incremental Encoder Input
Feature Details ‘

Encoder format e A, Band Index
o Differential

e Quadrature

Interface RS-422
Input resistance Differential: 120 Q
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 26 nsec

(PHL)

Minimum quadrature phase period (PPH) 13 nsec

Maximum encoder input voltage range Common mode: +7V

Differential mode: + 7V

Peu Peu Peu Peu
|

Phase A
(input)

Phase B
(input)

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

Hall inputs

77

‘ Details

e Hp, Hg, He
e Single ended inputs

e Built in hysteresis of 1 V for noise immunity

Input voltage

Nominal operating range: 0V < Vi, yai <5V
Maximum absolute: -1 V<V, <15V
High level input voltage: V jppigh > 2.5V

Low level input voltage: V jnow <1V

Input current

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

Maximum frequency

fMAX 14 kHz

5.5.2.3.
Feature

Analog encoder format

Interpolated Analog (Sine/Cosine) Encoder

‘ Details

Sine and Cosine signals

Analog input signal level

e Offset voltage: 2.2Vto 2.8V

e Differential, 1V peak to peak

Input resistance

Differential: 120 Q

Maximum analog signal frequency

fMAX : 500 kHz

Interpolation multipliers

Programmable: x4 to x8192

Maximum “counts” frequency

2 x 10° counts/sec

Automatic error correction

e Signal amplitudes mismatch
e Signal phase shift

e 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 e Sine/Cosine
¢ Differential
Input resistance Differential 2.49 kQ2
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 Whistle
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 e NRZ (Panasonic, Tamagawa, Mitutoyo, etc.)
e EnDAT 2.2
e BiSS/SSI

e Stegmann Hiperface

Interface e RS-485
e Clock — Differential output line

e Data — Differential bidirectional line

Input Resistance Differential 120 Q

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

Feature Details ‘

Emulated output

e A, B, Index

e Differential

Interface

e RS-422

Output current capability

Maximum output current: lgy (max) = 2 mA
High level output voltage: Vo, > 3.0V
Minimum output current: I, =2 mA

Low level output voltage: Vo, < 0.4V

Available as options

e Emulated encoder output of any sensor on
Port A or Port B

e Daisy chain Port A or Port B

e Emulated encoder output of internal
variables

e Emulated encoder outputs of the tachometer

e 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 (default 2 MHz)

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 Whistle has:

e 6 Digital Inputs
e 2 Digital Outputs

e 1 Analog Input

5.6.1.

Feature

Type of input

80

Digital Input Interfaces - TTL Mode

‘ Details ‘

Optically isolated

Input current for all inputs

lin=3.8mA @ Vin=5V

High-level input voltage

2.4V <Vin<15V, 5V typical

Low-level input voltage

0V<Vin<0.8V

Minimum pulse width

> 250 psec

Execution time (all inputs):

the time from application of
voltage on input until execution is
complete

0<T< 250 psec

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

T > 5 psec if the input functionality is set to
latch/capture (index/strobe).

Notes:

e Home mode is high-speed mode and can be used

for fast capture and precise homing.

e Highest speed is achieved when turning on

optocouplers.

-
-

D=y

GGUI027B ‘

Rin = 1K
‘ o Input (i)
o INRET 1_6

Figure 36: Digital Input Schematic

Capture with differential input

Port A, Port B Index

T > 0.1 psec if the differential input functionality is set
to touch probe/capture (index/strobe).
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5.6.2.
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Digital Output Interface - TTL Mode

Feature Details ‘

Type of output

e Optically isolated

e Source/Sink

Maximum supply output (VCC)

30V

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

10 mA

VOL at maximum output voltage
(low level)

Vout (ON) £0.4V

R

The external resistor R, must be selected to limit the
output current to no more than 10 mA.

_ WCC-VOL

: f ot {max}

Executable time

0<T<250 psec

v

GWHI037A

|
e

a

o Out (i)

Figure 37: Digital Output Schematic

Outret (i)

5.6.3. Analog Input

Feature Details

Maximum operating differential voltage 10V
Maximum absolute differential input voltage t16V
Differential input resistance 3.74 kQ
Analog input command resolution 14-bit
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5.7. Safe Torque Off (STO)
The Gold Whistle has two STO (Safe Torque Off) inputs.

5.7.1. STO Input Interfaces - TTL Mode

Feature ‘ Details

Type of input

Optically isolated

82

Input current for all inputs

lin=3.8mA@Vin=5V

High-level input voltage

2.4V<Vin<15V, 5V typical

Low-level input voltage 0V<Vin<0.8V
Minimum pulse width >3 ms
Rin = 1K
—1 o Input (STO1, STO2)

|

=y

a

GGUI054B

Figure 38: STO Input Schematic

o STO_RET
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5.8. Communications

Specification

Details

RS-232

Signals:
e RxD, TxD, COMRET

e Full duplex, serial communication for setup and control

e Baud Rate of 9,600 to 57,600 bit/sec

CANopen

CAN bus Signals:
e CAN_H, CAN_L, CAN_RET

e Maximum Baud Rate of 1 Mbit/sec.

Version:
e DS 301v4.01

Layer Setting Service and Protocol Support:
e DS 305

Device Profile (drive and motion control):
e DS 402

EtherCAT

e 100base-T

e Baud Rate: 100 Mbit/sec
e CATS5 Cable

e CoOE, FoE, EoE

Ethernet

e 100base-T

e Baud Rate: 100 Mbit/sec
e CATS5 Cable

e UDP, Telnet

USB

e USB 2.0 Device mode

5.9. Pulse-Width Modulation (PWM)

Feature

PWM resolution

‘ Details ‘
Minimum 10-bit
Default 12-bit

Maximum 14-bit

PWM switching frequency on the load 2/Ts (factory default 40 kHz on the motor)
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5.10. Compliance with Standards

Specification

Quality Assurance

Details

84

1SO 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.)

IPC-D-275

e |IPC-SM-782
e IPC-CM-770
e UL 508C

e UL 840

e UL 60950

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 | Electromagnetic compatibility (EMC)
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

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 EImo drives should be
sent to the nearest EImo sales office.

In compliance with 2002/95/EC Restrictions on Application of Hazardous

(effective July 2006) Substances in Electric and Electronic

Equipment (RoHS)
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