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Introduction to the SilverMax® User Manual

The SilverMax User Manual is a technical reference designed to aid users in the operation and
programming of SilverMax servomotors. The companion publication, SilverMax Command Reference,
provides details on all SilverMax commands. This user manual frequently references the commands and
discusses their operation. For this reason, both publications are needed to understand SilverMax.

The User Manual material is arranged in a textbook format. It begins with the fundamentals of SilverMax
use and progresses into advanced topics that are application oriented. Any new SilverMax user can follow
the material in a natural progression of product usage. In addition, there are exercises throughout the text
that provide users a hands-on approach toward understanding the topics better. The manual is thorough,
but not exhaustive. Users that explore this material fully and complete the exercises should gain the ability
to operate, program, and prototype any SilverMax servomotor into working applications.

Performing Exercises
tﬁ The exercises in this manual are designed for use with one SilverMax, a PC running QuickControl,
an acceptable power supply, and a basic QCI start-up kit (or comparable circuitry for I/O triggers).

For First Time Users

The Getting Started section of Chapter 1 provides i
by-step instructions on the hardware setup and first time SilverMax operation. It details the SilverMax
Initialization process and the particular programs used in the Initialization to setup SilverMax for operation.

Application Related Information

Detailed application programming examples are available with the QuickControl software. They are found

in a subfolder of the main QuickControl instal]l f ol
downloaded from the QCI website at the following web addresses: www.silvermax.us, www.qcontrol.com,

or www.quicksilvercontrols.com. The website also contains QCI Application Notes that offer the user

details of SilverMax operation in specific applications.

Warnings
SilverMax shall not be used for Life Support applications without explicit written permission from the
President of QuickSilver Controls, Inc.

SilverMax s a high performance motion system. As with any motion system, it is capable of producing
sufficient mechanical output to cause bodily injury and/or equipment damage if it is improperly operated or
if it malfunctions. The user shall not attach SilverMax to any mechanism until its operation is fully
understood. Furthermore, the user shall provide sufficient safety means and measures to protect any
operator from misuse or malfunction of the motion system. The user assumes all liability for its use.

Trademarks
SilverMax, QuickControl, Anti-Hunt, and PVIA are trademarks and property of QuickSilver Controls, Inc. All
other names and trademarks cited are property of their respective owners, 2003.

Copyright

The SilverMax embedded software, SilverMax electronic circuit board designs, SilverMax embedded CPLD
logic, and this SilverMax User Manual are Copyright © 1996-2003 by QuickSilver Controls, Inc.
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Chapter 1 - Using SilverMax® and QCI Start-up Kits

Introduction to Using SilverMax

This section describes the common configurations for SilverMax systems (standalone, host, and hybrid). It
summarizes some of the ways multiple SilverMax motors can be used together, provides an overview of

SilverMax programming, and introduces QuickControl®. QCI 6s Wi ndows based softw
SilverMax. Instructions for setting up the connections shown in each SilverMax configuration are given

later in this chapter. Each configuration drawing shows the connections for a 17 or 23 frame servomotor.

The connections for 34 frame servos used in similar configurations are slightly different and detailed later

(the addition of a voltage clamp module between the power supply and the servomotor is the most

important difference). Recommended setup (including parts list) is shown for each of the three common
configurations. A description of a generic setup is also given for each configuration.

Standalone Configuration

SilverMax is capable of operating as a system-level controller without any input from a master controller or
user interface. When set up like this, SilverMax is pre-programmed to control the motion correctly and to
respond to any sensors or other inputs in the system.

Y
System I/O

4

8
""""""" \ R
, PCwith QClI

i QuickControl -------------+ Breakout

l 5 ! 9 2

SilverMax
1

_____________

Power
Supply Standalone Configuration

Recommended Setup

A typical standalone configuration is shown above. In this configuration, the SilverMax servomotor is
connected to a QCI breakout module, the breakout module is connected to any 1/O devices, and the power
supply. The breakout module allows easy access to the serial, I/O, and power lines of the servomotor. A
PC running QuickControl is used to program and setup the SilverMax for standalone operation. After the
SilverMax standalone configuration is completed and operating correctly, the PC can be disconnected.

Recommend Parts List

SilverMax servomotor 6. SilverMax cable

QCI Breakout module 7. Power supply wires
+12 to +48 VDC power supply 8. 1/0 wires (not required)
System inputs and/or outputs (not required) 9. DB9 serial cable

PC running QuickControl

arwdpE

Generic Standalone Setup

SilverMax can be configured for standalone operation without a breakout module and without using QCI
cables. QCI recommends using QCI cables and a breakout module because of better reliability and ease
of installation. Likewise, using the QuickControl software is not a requirement since the servomotor will
respond to 8-bit ASCII strings or to 9-bit binary commands sent from any device capable of issuing them
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over an RS-232 or RS-485 serial connection. However, QuickControl will usually allow faster prototyping
and is required to change the factory default initialization settings.

Host Configuration

Host configuration involves a SilverMax that is entirely controlled by a host PC, Programmable Logic
Controller (PLC), Human Machine Interface (HMI), or other such device. The host is connected to the
SilverMax through an RS-232 or RS-485 serial communication link. The host can issue a wide range of
commands to the SilverMax and can read SilverMax internal states like temperature and position.

Recommended Setup

A typical external host configuration using recommended parts is shown below. In this configuration, the
SilverMax servomotor is connected to a QCI breakout module and the breakout module is connected to the
external host and the SilverMax power supply. Any network connections or I/O points used in the system
are connected to the external host, not the SilverMax. The host controls all motion by issuing commands
to the SilverMax using the serial connection between them.

I/O

QcCl

Breakout

SilverMax
1

Network ------

PC Power
Supply Host Configuration

Recommended Parts List

SilverMax servomotor

QCI breakout module

+12 to +48 VDC power supply

Host device (PC, PLC, HMI, Vision System, etc.)
SilverMax cable

Serial communications cable

Power supply wires

NogosrwbhE

Generic Host Setup

As with a standalone configuration, SilverMax can be configured for host operation without using a
breakout module or QCI cables; the QCI equipment is recommended because it usually reduces
installation problems and makes troubleshooting easier. The most generic setup possible for SilverMax in
host mode is connecting the SilverMax to the external host and then connecting the host to power and to
any other system connections necessary (I/O points, network connections, etc.). This type of setup can be
simpler than the one recommended by QCI, but has the possible disadvantage of requiring a greater
understanding of SilverMax wiring requirements than a setup using QCI parts.
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Hybrid Configuration

A hybrid configuration utilizes a SilverMax operating such that is directed by an external controller,
executing internal programs, and using its internal I/O points. This configuration is more versatile than
either a pure standalone or pure host-controlled configuration. SilverMax can use its standalone abilities to
execute internal programs and interact with the system through its I/O points, also an external host can
issue commands or interact with SilverMax programs. For example, a PLC could direct the SilverMax to
switch tasks or stop motion in response to a digital input from the PLC,

Recommended Setup

A typical hybrid configuration using recommended parts is shown below. In this configuration, SilverMax is
connected to a QCI breakout module; the breakout module is then connected to the power supply, any 1/0
devices needed to interface to the SilverMax, and the host device. The host can also be connected to 1/0
devices, a network, or anything else it is capable of interfacing with. Note that the host can also interface
with the SilverMax when some of the SilverMax 1/O lines are connected to the host.

System 1/O
I/O 5

7

Host QCI
Network ---- Breakout

4 9 2 6

.

SilverMax
1

[ee]

PC Power

Supply Hybrid Configuration
3

Recommended Parts List

SilverMax servomotor

QCI breakout module

121 48 VDC power supply

Host device (PC, PLC, HMI, Vision System, etc.)
SilverMax inputs and/or outputs (application specific)
SilverMax cable

I/O wires (application specific)

Power supply wires

Serial communications cable

CoNoRrONE

Generic Hybrid Setup

The QCI-recommended configuration is often easier for new users and more reliable for experienced
users, but systems using custom-built cables or slightly different configurations can work just as well. A
generic hybrid configuration would be a combination of the generic standalone and host configurations,
with custom cables providing connections between the host and the SilverMax, the SilverMax and a power
supply, and the SilverMax and any 1/O devices the system required.
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Multiple SilverMax® Configurations

SilverMax can be part of small RS-232 or larger RS-485 networks. Two or more SilverMax can also be
interconnected by using their I/0O lines. The possible configurations for multiple SilverMax systems are
seemingly endless, although all of the configurations are just combinations of the two basic configurations
listed in this section. Many of the advanced applications for SilverMax use this capability.

RS-232 or RS-485 SilverMax Network

e (0] (@) (]

e POWer
Supply

SilverMax SilverMax SilverMax

This drawing shows three SilverMax configured on an RS-232 or RS-485 network. The external host can
communicate with each SilverMax individually or with all of them as a group. Each SilverMax can have its
own 1/O lines connected to external devices (or to each other as described below) and can execute
programs independent of the rest of the networkd just like a hybrid configuration.

Master-Slave SilverMax®

Master
[ Breakout J SilverMax
I/0 Line
Power 4 Connection
Supply
—i Breakout] Slave
SilverMax

This figure shows two SilverMax configured to work together in what amounts to a host configuration for
one and a standalone configuration for the other. The two SilverMax are only interconnected through their
I/O lines. This interconnection allows the master SilverMax to coordinate motion with the slave SilverMax.
Advanced details on master-slave operation and SilverMax networking are described later in the manual.
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QuickControl® and SilverMax® Programming

SilverMax has an extensive command set that allows it to be programmed for a wide variety of complex
applications. SilverMax needs to be pre-programmed if it is to be used in a standalone or hybrid
configuration. In host configuration, the host issues commands directly to the servo for execution and no
user program is stored in the SilverMax non-volatile memory.

SilverMax is programmed from a series of commands issued through a serial communications link. The
most practical way to program SilverMax is to issue these commands from the QuickControl software
runningonaPC. Qui ck Contr ol i $as€Gdftwase inWifacedfar BilgerMax. It can run on

Wi ndows 9x, NT, ME , 2000, or XP based PC connected

serial ports. QuickControl is designed to make programming SilverMax easy and efficient. Programming
SilverMax and using its advanced features is the topic of most of this manual, and QuickControl is used in
nearly all of the examples. It is also the only SilverMax programming interface fully supported by QCI and
is always required to change the SilverMax factory default initialization program.

SilverMax Programming Overview

The SilverMax command set is accessible by any device capable of communicating over an RS-232 or RS-
485 serial connection. This means that almost all host controllers (HMI, PLC, Vision, and PC systems) can
be used to communicate with and control SilverMax. Many applications require commands to be sent from
the host directly to SilverMax. This type of control is usually prototyped and tested more efficiently using
QuickControl. For example, an application might require a custom program written in C++ running on a PC
to dynamically issue a series of commands to a SilverMax connected to the PC. SilverMax operation could
be setup for this application without the use of QuickControl, but the development and prototyping of the
application is easier, faster, and more accurate if done with QuickControl.

SilverMax programs are made up of two components: the initialization program and user programs. The
initialization program contains all the initialization settings as well as default settings for some of the
advanced SilverMax functions. User programs contain the instructions SilverMax follows while operating in
standalone or hybrid configuration.

A Initialization program. The initialization program starts at the first memory location in non-volatile
memory (address 0). After a SilverMax powers up, it automatically executes the program that starts
at the first memory location. This program must contain initialization instructions for the SilverMax
or it will not operate properly. Every SilverMax comes from the factory with a default initialization in
the proper memory location. QuickControl has several tools for safely changing the default
initialization. The last command in the default initialization program is a command to load and run
the program that starts at memory address 512. This is the default location for the start of the first
user program.

A User programs. User programs give SilverMax much of its true power and allow it to act as a truly
intelligent servomotor. User programs are integral to the standalone and hybrid configurations,
since in those configurations, the logic and control load is entirely or partially shifted to the
SilverMax. User programs are formed by linking commands together. The SilverMax command set
includes commands for program flow, logic and math functions, memory manipulation, as well as
numerous commands to control the motion of the SilverMax. QuickControl includes tools to aid in
creating programs, as well as an on-line description of each command.
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Features of QuickControl®
QuickControl contains a wide array of tools and features designed to make using and programming
SilverMax easier. These tools are all available through the QuickControl interface, although learning how

to access themandwh a t each one is used for can take some
features is too long to I|ist her e, but some of Qui

Getting started with QuickControl is covered later in this chapter and many of its features are illustrated
throughout this manual. QuickControl also has an extensive on-line help library.

A

Communications. QuickControl includes several tools to make establishing and monitoring
communications between the PC and SilverMax easier. These tools monitor the status of
SilverMax connected to the PC.

Initialization. QuickControl must be used if the factory default initialization program needs to be
changed. SilverMax can be run in a host configuration with no internal user programs running, but
the initialization program always runs when SilverMax first powers up.

Programming. QuickControl is designed to make writing new SilverMax programs as easy as
possible. Every command added to a program using QuickControl is done so with a dialog box that
prompts the programmer for each required parameter, thus reducing the chance of invalid data
errors. Each command dialog box also includes a description of the command for easy reference.

Troubleshooting. The most painstaking part of almost any development project is troubleshooting
the prototype. QuickControl not only has many of the common tools for debugging such as trace
and single-line execution, but also includes several tools that allow access to registers and to the
command and data packets that are actually transmitted and received by the SilverMax.

Tuning. SilverMax can be tuned for very high inertial mismatches and for systems with difficult
plants (such as systems that include a highly elastic element like a belt). QuickControl includes
tools designed to make the tuning process as efficient and effective as possible, including a built-in
strip chart tool that can track position, velocity, torque, and error.

Housekeeping. QuickControl includes several tools to manage simple tasks like saving and
loading programs and cutting and pasting commands between and within programs, as well as
more advanced tools like a program upload (retrieving a program from a SilverMax) tool and a
firmware upgrade wizard.
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Getting Started with QCI Start-up Kits

The following pages are designed to be a quick start up guide for new SilverMax users. Most of the
information applies to QCI Start-up Kits and will take a user who is unfamiliar with SilverMax through the
process of putting together a functioning system. Achieving a perfectly functioning system on the first try is
not always applicable. This section addresses hardware and software issues that some first time users
encounter, as well as troubleshooting strategies to overcome these obstacles.

Before Using SilverMax® Servomotors
A Turn Off ALL Power Supplies and Switches
A Read All Setup Instructions for Specific SilverMax Model and Start-Up Kit
A Double-check ALL Intended Connections for Shorts or Unwanted Grounding

These setup instructions are designed to help configure a SilverMax servo and the QuickControl Software.
Carefully follow the setup procedure for the applicable SilverMax Start-Up Kit, and the system should be
operating within minutes.

WARNING: Do Not Hot Plug The Servomotor!

When a SilverMax is powered, and plugged in or unplugged anywhere along the 15-pin signal cable,
this is defined as Hot Plugging. When this occurs, the residual current in the power circuitry (motor
windings, power supply, voltage clamp, 5 Volt supply, communicat i on power é) atte
path of least resistance to ground (before the proper ground connection is established). In most

cases this path is through the communication lines (but is not limited to communication failure). The
available protection devices are not rated for high transient power spikes, or repeated spikes.
Repeated spikes can weaken communication slowly to the point of failure. In some cases, total
communication failure can occur in the first and only instance of Hot Plugging.

In applications, this can be overcome by connecting chassis ground (a lug on the servomotor body) to
the power supply ground. With this direct ground implemented, the path of least resistance for
residual power is through the added chassis ground. In applications where chassis ground must be
isolated from power ground, take EXTREME care not to Hot Plug. Contact QCI if necessary.

Hardware requirements

Personal computer with a Pentium (at least 133 MHz) or higher processor running Windows 9x, NT,
Me, 2000, or XP.

SilverMax Servo

+12 to +48 VDC Regulated Power Supply (See Technical Document QCI-TD0O02 for details.)
Startup Kit which includes:

CD with QuickControl Software version 3.2 and higher

SilverMax User Manual (this document)

SilverMax Command Reference

Cabling

Too Too Too Too T T I

NOTE: Procedures in this chapter require a SilverMax Start-Up Kit to perform the setup and initialization.
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SilverMax® Factory Defaults:

When shipped from the factory, the SilverMax servo and QuickControl software are configured with default
values that are used to establish initial communications between SilverMax and a PC. These default
values can be changed to different settings during the initialization procedure.

SilverMax Unit ID (address) 16
SilverMax Supply Voltage 48VDC
Serial Communications Protocol 8 Bit ASCII
Serial Interface RS-232
Baud Rate 57600

Power Supplies

SilverMax operates from a supply voltage of +12 VDC to +48 VDC and has to be initialized for the specific
operating voltage (+ 10% output tolerance). The power supply can be a switching or linear type, but should
be chosen so that the power output meets or exceeds the power requirement of the SilverMax. Check the
product datasheets for maximum current specifications on the QCI web site http://www.SilverMax.us.

MINIMUM POWER SUPPLY SPECIFICATIONS

REGULATED SUPPLY OVER CURRENT FOLD-BACK PROTECTION
+ 10 % OUTPUT TOLERANCE SHORT CIRCUIT PROTECTION
+ 2.0 % LOAD REGULATION OVER VOLTAGE PROTECTION

QCI strongly recommends voltage-clamping protection on all DC power supplies. Voltage clamping
controls the back EMF generated by electric motors during the deceleration of large inertial loads. External
power supply clamp modules are available from all authorized QCI Distributors. For more information on
the QCI voltage clamp modules see Technical Documents QCI-TD006.

Cabling
QCI offers cabling for use with SilverMax and accessory products for general applications. These cables
have documentation describing physical dimensions and pin outs.

Custom/User Manufactured Cabling

If an application requires custom cabling, the correct pinout must be used to develop the correct wiring
harness. SilverMax 17, 23, and 34 frame sizes have different cabling specifications that must be followed.
The following are some design requirements that are incorporated into standard QCI cables but could be
easily overlooked when manufacturing custom cabling.

A Shieldingd 1/0 and communication lines are susceptible to noise in many industrial environments.

A Groundingd SilverMax has logic, processor, power, and chassis grounds that must be wired
correctly.

A Null modem connectionsd the transmit line on SilverMax is connected to the receive line on a
serial port and vise versa for the receive line on SilverMax (RS-232).

A Sound electrical junctionsd it may be beneficial to use crimp style connectors rather then the
solder tail type to avoid unintentional solder bridging across adjacent pins. Lines with poor
electrical junctions could cause intermittent contacts that could effectively Hot Plug SilverMax and
disable communications.

A Wire gaged ensure lines meet the specified current requirements.
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QCI Start-Up Kits Overview

QCI-SK Start-Up Kit

(SilverMax, personal computer, and power supply not included)
provide a simple and inexpensive means for testing and evaluating a
SilverMax servomotor. With a standard PC serial COM port and a
power supply, any SilverMax servo can be fully programmed and
operated with the RS-232 communication protocol.

The SilverMax Training Breakout Module is included in each kit to
connect a SilverMax to a PC, a power supply, and to breakout I/O.
Also included are the QuickControl Software, the SilverMax User
Manual, and the SilverMax Command Reference.

QCI-SKO Start-Up Kit

(SilverMax, personal computer, and power supply not included)
provide a means for testing and evaluating a SilverMax
servomotor through an Optical I/O board. With a standard PC
serial COM port and a power supply, any SilverMax can be fully
programmed and operated through an Optical 1/0 board with the
RS-232 communication protocol.

The SilverMax Interface cable is included in each kit to connect a
SilverMax to the Optical I/0 board. An additional cable is provided
for the connection of the I/O board and a personal computer. Also &
included are the QuickControl Software, the SilverMax User

Manual, and the SilverMax Command Reference.

NOTE: 34 frame Start-Up Kits include a Line Power cable (not shown), which is required in 34 frame
SilverMax applications to power the servomotor. This cable DOES NOT need to be purchased separately
from the Start-Up Kit.
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Setup: QCI-SK-fs Start-up Kit

The Training Breakout Module (QCI-BO-T) is the focus of this start-up kit for prototyping and evaluating 17
and 23 frame SilverMax servos. Technical document QCI-TD016 contains details on its operation and
specifications. Below is a picture of the Training Breakout Module with important areas numbered and
labeled:

2 - Power Switch

47 9-Pin Female Receptacle

51 9-Pin Male Receptacle

Terminal Vjoab

3 - 15-Pin Female Receptacle

Ter mi nal PENDD ¢ 1 - Main Terminal Block

attaches to the 15-pin
male connector on
SilverMax.

The female end of the
SilverMax Interface
Cable

The male end of the
SilverMax Interface
Cable

attaches to the 15-pin
female receptacle (3)
on the Training Breakout.

attaches to a standard
9-pin PC COM port.

The female end of
the Communications
Cable

The male end of the
Communications
Cable

attaches to the 9-pin
female receptacle (4)
on the Training Breakout.

Apply a connection for inputvoltage ( + 12 t o +48 VDC) to & hen ttelweni Mail n | Bdr
Block (1) of the Training Breakout Module and apply a connection for input (supply) ground to the terminal
| abel ed APGNDO.
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Setup: QCI-SK-fc Start-Up Kit

The setup for this kit is the same as the setup described above for the QCI-SK-34 Start-Up Kit, except a
Clamp Module (QCI-CLCF-04) and Resistor Pack (QCI-CLRP-2) are included. This kit is to be used with
34 frame SilverMax servomotors.

@o-o

The female end of the attaches to the 15-pin

SilverMax Interface 0 male connector on the
Cable 2 SilverMax 34N/H servo. @

o@o@)k
attaches to the oo

3-pin receptacle
on the SilverMax
34N/H servo.

The red wire at the end of the SilverMax Line Power Cable is connected to Vout (3) terminal on the Voltage
Clamp. The black wire connects to the Gnd (4) terminal on the Voltage Clamp. The white wire connects to
chassis ground of the power supply. DO NOT make any other connections to the outputs on the Voltage
Clamp other than to the 3-pin receptacle on SilverMax. In the case of SilverMax regenerating, any added
circuitry connected to Voltage Clamp outputs is not protected and could be damaged by the back EMF.

The SilverMax Line
Power Cable

Connect the Vin (1 & 5)
terminals to the V+ of the
power supply and connect
Gnd (2 & 6) terminals to the
ground of the same supply.

Wire the resistors of QCI-CLRP-2 as
needed (see QCI Technical
Document QCI-TD0017) to obtain
appropriate clamping resistance and
connect leads to the Res 1 and Res 2
terminals on the Voltage Clamp.

" to the 15-pin

The male end of the attaches
SilverMax Interface . female - '} receptacle (3)
Cable on the # Training Breakout.

attaches to a standard
9-pin PC COM port.

The female end of
the Communications
Cable

The male end of the
Communications
Cable

attaches to the 9-pin
female receptacle (4)
on the Training Breakout.

Apply a connection for inputvoltage ( +12 t o +48 VDC) to a hen ttelheni Mailn | &
Block (1) of the Training Breakout Module and apply a connection for input (supply) ground to the terminal
| abel ed APGNDO.
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Setup: QCI-SKOM-FS-v Start-Up Kit

This Start-Up Kit with Optical Interface Module (QCI-OPTM-V) provides a comprehensive solution to test
and evaluate 17 and 23 frame SilverMax servomotors. The SilverMax interface cable is provided to
connect the SilverMax servo to the Optical Interface Module. QCI Technical Document QCI-TD0013
(included) contains more information on the Optical Interface Module.

The female 15-pin
connector on the

SilverMax Interface .
Cable

attaches to the 15-pin
0‘ male connector on the —
17/23 frame SilverMax.

The male 15-pin attaches to the 15-pin
connector on the female connector on the
SilverMax Interface Optical I/O board.
Cable

-

attaches to the RJ-11
jack on the Optical
I/0 board.

The RJ-11
connector on
the serial cable

attaches to a standard

PC COM port. - -

The 9-pin female
connector of the
serial cable

The +V Input connections on the Optical I/O board must be connected to the
V+ terminal of a power supply (10-48VDC) and the Pwr Gnd connections
must be connected to the ground of that power supply.

SilverMax D15: Connect to
SilverMax and tighten
thumbscrews

15-pin Interface Cable: /4
Connect to Optical I1/0 Module. ,/

RJ-11 Cable:
Connects to RJ-11 port
on Optical /O Module
to PC COM port.

Power Supply Connectors:
+V Input to V+ of power supply

and Pwr Gnd to Ground.
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Setup: QCI-SKOM-FC-v Start-Up Kit

The setup for this kit is the same as the setup described above for the QCI-SKOM-34-V Start-Up Kit,
except a Clamp Module (QCI-CLCF-04) and Resistor Pack (QCI-CLRP-2) are included. QCI Technical
Document QCI-TD0013 (included) contains more information on the Optical Interface Module.

The female end of the
SilverMax Interface
Cable

The SilverMax Line
Power Cable

The male 15-pin
connector on the
SilverMax Interface
Cable

The RJ-11
connector on the
serial cable

The 9-pin female
connector on the
serial cable

©o@o
attaches to the 15-pin
male connector on the

0 SilverMax 34 servo.

attaches to the
3-pin receptacle
on SilverMax.

attaches to the 15-pin
female connector on the
Optical I/O board.

attaches to the RJ-11
jack on the Optical
I/0 board.

attaches to a standard
PC COM port.

The red wire at the end of the SilverMax Line Power Cable is connected to the Vout (3) terminal on the

Voltage Clamp. The black wire connects to the Gnd (4) terminal on the Voltage Clamp. The white wire
connects to chassis ground of the power supply. DO NOT make any other connections to the outputs on
the Voltage Clamp other than to the 3-pin receptacle on the SilverMax. In the case of SilverMax
regenerating, any added circuitry connected to Voltage Clamp outputs is not protected and could be
damaged by the back EMF.

Connect the Vin (1 & 5)
terminals to the V+ of the
power supply and connect
Gnd (2 & 6) terminals to the
ground of the same supply.

Wire the resistors of QCI-CLRP-2 as
needed (see QCI Technical
Document QCI-TD0017) to obtain
appropriate clamping resistance and
connect leads to the Res 1 and Res 2
terminals on the Voltage Clamp.

The +V Input connections on the Optical I/O board must be connected to
V+ of a power supply and Pwr Gnd connections must be connected to
Ground of that power supply. The V+ Fused connection must be tied to the
ENA /V+ connection to enable the Drive Enable line on SilverMax. This
connection can be made with the included jumper or external switching
circuitry.
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Software Requirements

Installing QuickControl® Software:

Note: Do not power up the SilverMax until the setup procedure specifies this action.

Note:Qui ck Contr ol can cofttirmeld; SiiltvdarhnMa fior el mesald s
When installing QuickControl, it is necessary to close all shared files and exit open applications. It is also
highly recommended that applications requiring large system demands be closed and any screen saver is

disabled. Background tasks can cause interference and should be reduced to minimum requirements.

1) Insert the QuickControl Setup CD into the CD ROM drive. If QuickControl setup automatically
runs, follow the instructions and go to step 5; else go to step 3.

2) From the Start menu select
Start > Run

3) Type in the setup program:
[CD Drive Letter]: \setup

Foll ow the instructions on the screen. I
is selected and all the defaults are accepted.

4) Reboot PC: Remove any diskettes and re-boot the PC. This can be done by selecting:
Start > Shut Down i Restart the Computer?

5) Run QuickControl: From the Start menu select,
Start > Programs > QuickControl

QuickControl will come up with a blank program.

6) Initialize and Program SilverMax
Go to the QuickControl Help System for a detailed step-by-step procedure on:

Initializing SilverMax
Programming SilverMax

The QuickControl Help system is accessed through:

Help > Help Topics > Getting Started 7 Tutorials

SilverMax User Manual 4.01 14
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Find SilverMax on the COM port
With the SilverMax powered up, start QuickControl and the polling routine should automatically find

Silver Max. I f QuickControl is already runningkand
button to find SilverMax on the network. | f AfDevi c

the SilverMax has been configured with something other than the Factory Defaults (listed in the Hardware
Requirements section of this chapter) or QuickControl is not set up to communicate with the SilverMax in
its present communications state. Some things to check if this happens are:

A Under Setup, select Comm Port / Comm Channels and ensure the baud rate and protocol are set
to Factory Defaults (57600 and 8 bit ASCII respectively). Also, confirm the Enable checkbox is
checked and the COM Channel enabled is the one SilverMax is connected to.

Under Setup, select Register Devices and ensure all six devices have the Auto Reg checkbox
checked.

If networking multiple SilverMax, QuickControl can register six at a time for viewing.

If networking multiple SilverMax, each has to be initialized with the SilverMax Initialization Wizard
with a unique ID.

Under Setup, select Options and make sure the Autoscan ID range encompasses the ID of the
SilverMax units desired.

o oo o

Troubleshooting SilverMax® Communication

There are two indicator light emitting diodes (LED) on the back of every SilverMax servo, one red and one
green. These LED indicators provide the user some basic information about the current operational state
of the SilverMax. When SilverMax is powered up the green and red LEDs should both be on. The red LED
is the SilverMax communication indicator.

If the red LED is on solid (dim glow), then no program is running in the SilverMax is not communicating.
When SilverMax receives the start of a transmission, the red LED will shine extra bright. When the
transmission is processed, the red LED will return to its original state. Sending SilverMax a number of
commands in succession (e.g. the QuickControl polling routine) will induce a flickering of the red LED. This
flickering can occur in regular intervals or as random blinks depending on the communication scheme.

If the red LED is out completely, then a program is running from the internal nonvolatile memory.

Communications Troubles

Know the PC hardware and what port is physically connecting to the SilverMax. In QuickControl, verify the
Communication Port is enabled and is the actual port being used to connect to SilverMax. Verify there are
no other programs using the port (only one program can control a COM Port at any given time). These can
include other motion control drivers or programs used for communication devices (e.g. Palm Pilot,
HyperTerminal etc.). If these programs donotrelinqui sh contr ol of the port,
Not Open select COM Portodo and fAAccess is denied.

After verifying the integrity of the COM Port and making any necessary changes, try a quick communication
test. Stop the QuickControl polling routine (if it is running), and click on the red hand icon button on the QC
toolbar. The red LED on the back of SilverMax should flash briefly as it receives and processes the Halt
command sent to it. This simple test can be done at any time to verify that SilverMax is receiving
commands.

If the SilverMax is in an unknown communication state, there is no way to explicitly configure QuickControl
to establish communications. The Unknown SilverMax Wizard, located under the Tools menu, is
designed to overcome this obstacle. Before the initialization file executes, when SilverMax is first powered
up, it automatically comes up configured for 57600 Baud and toggles momentarily between 8-Bit ASCII and
9-Bit Binary communications. The Unknown SilverMax Wizard sends out a continuous stream of Stop
commands through the COM port stopping execution of the initialization file, and preventing SilverMax from
reaching an unknown communications state. The wizard will then prompt for communication configuration
of SilverMax. These settings should match how QuickControl is configured. Note that the protocol (8-bit
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ASCII or 9-bit Binary) is determined by the settings under Comm Port in the Setup menu of QuickControl
to ensure that the protocol matches QuickControl. Upon completion of the wizard, the SilverMax will be
successfully communicating. Seeii Si | ver Max Po we r latérmthS ehgpteefor a detailed
explanation of how this is achieved and how to manually implement this routine in a host system.

It is also good to verify that the Windows PC can communicate through the serial port without
QuickControl. Programs like HyperTerminal can accomplish this. Follow the QCI application note,
QCI013AN - PLC emulation with HyperTerminal, for the correct setup. If communication is successful with
the third party terminal program, then QuickControl should be able to operate correctly.

QuickControl® Interface

The main QuickControl screen offers the user an easy to use programming interface with the ability to
monitor the communications status of all active SilverMax units connected to the PC Host. An active status
log is available for viewing the status information the active SilverMax are sending to the host. In addition,
any device connected to the host can be selected in order to view current position and the active 1/O states.

The Main QuickControl Screen is divided into five major sections.

1) The Menu Bar contains pull down menus with all the functions of QuickControl.

2) The Icon Bar contains the most often-used menu items as shortcuts.

3) The Program Info Toolbar displays programming and program information.

4) The Program Window displays the active program.

5) The Device Status Monitor provides information about all connected SilverMax.
2 3 4 5

@Qui;\' ontrol - [QCprigl]
File Edit Yew ProgranNdf Tools Seqdd wWindow Help

D| = | || % %ME' S| 2|ne @l / Device Status Monito
Program Info Too_; Linef Label ‘ Cormand / 23H_5  [a7aTH

A
O 1ng#‘l STP Elevtt2 Ene

=0l

[

) D
(e Ll 1:REM EMTER LABEL :Enter Remark /o
Add [Chtl&)] | Edit [Chtl-E) — EIHDJ' " E'?AT_
Insert [CrtH) | Delete [CrtkD) |D BLED |D BLE|
—p [— NOT NOT
MBI Dev#5 ENA=||[Dev #5 ENA=
Download | Run | 0 BLED |In BLED
Scaling | Test Line | Dev #1 || 0 courits
Trace | Single Step | 10 Iilililililili
Program List ) -
Stop Polling | IF'oIIlng
Program Mame [0] - T Log

|0 of 200 words used

| 1 Pollini Started

—Device Tao Program

Reboot |
Desc "Dev #1" 16 |
Type S23H-5

For Help, press F1 LI_I ﬂ
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1. Menu Bar

The QuickControl Menu Bar providesaccess t o all functions of the softw

menus offer many selections that can bring up other menus to accomplish certain objectives. Above the
Menu Bar, next to the QCI logo & QuickControl name is the active filename being displayed in the
QuickControl Program Window.

@Quick[untrul - [QCprogl] crie
Window  Help

File Menu

New Program File - Opens blank program template

New Sequence File i Opens blank sequence template

Open 1 Opens a saved file

Close i Closes the active file in QuickControl

Save 1 Saves the current file

Save As i Saves the current file with user set parameters

Program File Properties i Contains scaling, password protection, and user defined hames

Upload Program File i Retrieves the current program residing in Non Volatile memory

Print T Prints the active QuickControl Program file to the default printer

Print Setup i Allows the user to change printer and paper settings

All Halt 7 Sends the All Halt command

Recent Files i Displays a list of files recently open in QuickControl

Exit i Closes the current files opened and exits QuickControl

Edit Menu
Cut T Removes highlighted section of text or program line
Copy 1 Copies highlighted section of text or program line
Paste i Inserts a copied or cut section of text or program line before selected line
Select All T Highlights an entire program
Events T Events Menu (Events are used to create CTL files)
Event lists (CTL files) are command lists that are sent by a host to SilverMax via the serial
interface. They are not downloaded to SilverMax and executed from the command buffer
like a program (QCP) file.
Create Event 7 Creates a new event
Edit Event I Edits an existing event
Lite Edit Event i Temporary modification of an event for execution
Copy Event 1 Copies a selected event
Delete Event i Deletes a selected event
Execute Event 1 Executes a selected event
Define Event Template 1 Creates and defines a new event template
Edit Event Template 1 Edits a selected event template
Copy Event Template i Copies a selected event template
Delete Event Template i Deletes a selected event template
Edit Data Template 1T Edits a selected data template
Define Data Template i Creates and defines a new data template
Copy Data Template i Copies a selected data template
Delete Data Template i Deletes a selected data template
Save Events Database i Saves the selected event template

View Menu
Toolbar i When checked, Toolbar will be displayed
Status Bar i When checked, Status Bar will be displayed
Device Status i When checked, Device Status will be displayed
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Program Menu
Add Line 7 Adds a new line to a program
Insert Line i Inserts a line above the selected line in a program
Edit Line i Edits the selected line in a program
Delete Line i Deletes the selected line in a program
New Program i Creates a new blank program
Delete Program i Deletes selected program
Program Details i Allows a user to name, describe, and modify the stored location of a program
Scaling 7 Allows a user to adjust scaling parameters and max/min ranges
Register Files 1 Links register files or file arrays (.txt based) to active QuickControl program
Register Names i Assigns user defined names to registers
I/O Names i Assigns user defined names to I/O lines
Run Program w/o Save i Runs current program without storing the program to NVM
Erase Application in Device i Erases current program in non-volatile memory
Toggle Breakpoints i Toggles Breakpoint at current line
Clear all Breakpoints i Clears all Breakpoints in all programs

Tools Menu
SilverMax Initialization Wizard i Sets up and initializes SilverMax servos
Unknown SilverMax Wizard i Establishes communications with a SilverMax unknown parameters
SilverMax Control Panel i Tool for Jogging, Tuning, and Monitoring SilverMax
Register Watch i Change and/or view data in the SilverMax data registers with this utility
Data Monitor T Monitor all data sent and received by SilverMax and the PC
Rev 3.1 Tools T Rev 3.1 Tools Menu (Tools available in previous QuickControl versions)
Use only with Legacy Series of SilverMax. DO NOT use any of these utilities as an
alternative to existing utilities for any E Series SilverMax.
Jog SilverMax T Jog utility within 3.1
Initialize SilverMax i Initialization utility within 3.1 for initialization sequence files
Motion Tuning 7 Tuning utility within 3.1
Unknown SilverMax Wizard i Establishes communication with Legacy SilverMax
SilverMax Firmware Download Wizard i Downloads firmware to SilverMax

Setup Menu

Comm Port 7 Selects Baud Rate, COM port, and Protocol for QuickControl

Simulator 7 Allows user to setup computer as a SilverMax simulator with ID and com

Register Devices 7 Allows user to manually registers devices into QuickControl

Options T Allows user to edit other setup specifications

Polling T When checked, starts QuickControl polling the network for any connected SilverMax and
then displays the state of the device in the Device Status window

Verbose i When checked, enables extra error messages and warnings

Window Menu
New Window i Creates a new program window
Cascade i Cascades current program windows
Tile 1 Displays current program windows in a tile arrangement
Arrange Icons i Arranges and aligns minimized program icons
Current Program List i A list of programs currently open in QuickControl
Help Menu
Help Topics 7 Opens help menu for tutorials and information on QuickControl
About QuickControl i Displays date and version of QuickControl and product support information
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2. Icon Bar
The QuickControl Icon Bar provides shortcuts to certain functions that may be used repetitively while using
the QuickControl software.

//}} H| % a¢|!a! %mw!{

6 10 11
1 Create a New Program 2 Open an Existing File 3 Close the Active Program
4 Save the Active Program 5 SilverMax Initialization Wizard | 6 Cut Selection From Program
7 Copy Selection in Program | 8 Paste Selection in Program 9 Print Active Program
10 About QuickControl 11 Help on Selected Item 12 All Stop

STOP @ The All Stop Icon is the most widely used of the icons. It serves to stop all command
execution and programs running in all SilverMax servos connected to the PC. It can also be
used to verify communications to any SilverMax as the Red LED blinks briefly when issued.

3. Program Info Toolbar

The Program Info Toolbar is located on the left side of the main QuickControl Screen. This toolbar allows
the user to create, edit, download, and debug programs. It also offers information about programs and the
current SilverMax being programmed.

PROGRAM LINE

Program Info Toolbar Add (Ctrl-A) T Adds a new line to the end of a program
_ Edit (Ctrl-E) i Edits the selected line in a program
[ LS Insert (Ctrl-1) T Inserts a line above a selected line in a program

Add [Cri-a) | Edit (CrtkE) |

Delete (Ctrl-D) i Deletes the selected line in a program
Insert [Crth] | Delete [Crt-D)|

~Progams | PROGRAMS
Downdoad | Run | Download i Downloads all programs in the active file to SilverMax
_ _ Run i Downloads and Runs all programs in the active file
Scaing _|_ Testline | Scaling i Allows user to adjust program scaling parameters and other
Trace | Single Step | program related settings including upload password.
Program List Test Line T Tests the specific highlighted line of program
Program Mame [0] - Trace i Traces a program through all lines
Single Step i Runs a program line by line via user prompting
J0 of 200 words used Program List i The list of selectable programs currently open in the
 Device To Program active QuickControl filg (QCP) _
- | No. o_f words used Wl_ndow i Shows how many words are being
used in the currently displayed program

Desr “nnname“1E[DH1Dﬂ
| DEVICE TO PROGRAM

Reboot T Reboots the currently selected SilverMax

Desc i Allows user to select the SilverMax being programmed and
displays the registered label and ID number

Type i Displays type of SilverMax currently being programmed

Type |

It is important to note that while the Save icon does save to the hard drive of the PC, it does not save to
SilverMax non-volatile memory; and, while the Download and Run buttons do save to SilverMax non
volatile memory, they do not save to the hard drive of the PC.
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4. Program Window

This area of the QuickControl Screen displays the active program opened. It is where all program lines are
created, viewed, and edited. The interface allows the user to single click on the line to highlight that
particular line or double click on the line to edit the contents (parameters) of that line.

:EIIHEN Label w Command ¢
per
1:REM START Example program listing.
Move 12234 revs @
b acc=100 rpads
2MRY wiel=33.3 1ps
Stop when 1/0 #1 iz Falling
JREM Jump tothe label "START" when /0 #2 = low state.
401 E-_lum|:| Dnlnput_ o "START"
. hen [0 #2 iz LOW FALSE

There are three columns in the Program Window.

1) Line Number and Operation i Displays the program line number and the TLA of the command.
2) Label i Allows the user to put in labels for branching operations in programs.
3) Command i Provides a brief summary of the command on that line and the parameters that are

set in that specific operation of the command.

In this example of the Program Window, there are two colors used to differentiate the lines of the program.
Blue is used for actual SilverMax commands and green is used for the remarks (REM).

Remarks are not downloaded to SilverMax with the commands and are only used for adding text
information to a QCP. When a label is placed on a REM line in the program, the line that is activated from
that label in the program when downloaded is the next available command line. If the label is placed on a
REM line that is at the end of a program it will be the next available command line up from that REM line.

I n the example above, ASTARTO i s a | adhestothe 8TARTI n e
label from Line 4 when the I/O condition is met. Since line 1 is a REM line, when this program is
downloaded to SilverMax the START label will actually point to line 2, the next command line after the REM
line.

5. Device Status Monitor
The Device Status Monitor occupies the right hand portion of the main QuickControl window. It provides
status information on QuickControl and the attached devices.

Device Status
The top portion of the display is used as a quick reference to the Registered Devices. QuickControl uses a
polling routine to check the status of these devices. Five different buttons can be displayed in the status

area.
ENv= PRG |EPRG |
BLED | ElLEN| [EEl| POL
1 2 3 4 5
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NOT ENABLED i No device is registered or the communication is not set
up correctly (COM Port not enabled)

PGM STP i Polling is active and a program is NOT running in SilverMax

PGM RUN T Polling is active and a program is running in SilverMax

NO POL i Polling is not active to the registered device

NO COM i Communication has been terminated to the device

HOT
Dev #2 EMA=
] BLED

NOT
Dev 4  EMA=
0 BLED

. . . NOT
The status of the active SilverMax (selected by pressing the button next to a gev #5 EIEE.E

NOT
Dev #E EHEE
displayed SilverMax) is displayed anytime polling is running. This includes i —_—

the current position of SilverMax and the I/O Channel Status. If the Dev# Dev #1 ||D counts
button is selected the Register Watch Tool will be launched to communicate volu [2 [ [afE 6@
with that device.

wl [Paling
Scan Network/Stop Polling Button Status Log

Selecting the button initiates a network scan for active SilverMax servos. It |m F'u:ullini Started

will scan SilverMax identities that are within the Autoscan ID Range, which

is adjustable in the Setup i Options menu. The Polling Status field next to
the button will display the current polling state. The label on this button will

di splay fAScan Networko when polling
polling is on.

Status Log
This area of the Device Status Monitor provides information on the
operation of QuickControl and SilverMax

4] | 2

Using QuickControl® To Configure SilverMax®

QuickControl has a specific tool designed to configure the SilverMax operating characteristics on power up.
QCI recommends using this tool to set up the initialization commands required by SilverMax. When the
initialization is completed, the initialization file can be saved for future use.

SilverMax® Initialization Wizard
The SilverMax Initialization Wizard is launched from the Tools pull down menu.

SilverMax Initialization Wizard

Prezz "Download” to initialize Sikvertdaw or change the
factory default parameters uzsing the “Initislize Parameter
Browser "' or "Interview,

Diownload File
Ta Silverkdax

Interview |

b cbar Select Device I
Tvpe | | Initialize Parameter Browser
s [ Communications
- — [+~ Matar
Sikvert ax Factory Default Initialization. : .
I ilvertd ax Factory Default Initialization. gop | - Servo Tuning
[ hotion
Open Save Save bz | [ Ermar Lirnits
- Mizc

It allows for changes in the power up operation of SilverMax. This can be accomplished through the
Wizard in two ways, the Interview utility or the Initialize Parameter Browser window. The Interview utility
takes the user through a step-by-st ep pr ocess, or Alnterviewo, of

SilverMax User Manual 4.01 21



SilverMax Initialization File. The Browser permits direct access to all commands via a categorized
selection tree. This selection tree has expanding line branches to the individual commands that can be
selected for editing.

SilverMax Initialization Files

It is good practice to save a record of the specific power up changes made to each SilverMax as a unique
SilverMax Initialization file. This file should contain all the command settings for any particular SilverMax in
a specific application. These commands include SilverMax-specific settings like Motor Constants and
Phase Constants that work with a specific type of SilverMax servo at a fixed operating voltage. The
initialization file also contains application parameters such as the SilverMax Identity, Serial Interface, Baud
Rate, Kill Motor Conditions, Error Limits, tuning parameters, etc. There should be one initialization file per
axis on any multi-axis machine.

The Open button can open a different SilverMax initialization file. When using the SilverMax Initialization
Wizard for the first time, the SilverMax Factory Default Initialization.qgcp file is automatically opened in the
Wizard File window. To save any changes made to the initialization file, click the Save button. To save the
changes to another initialization file with a new filename, select the Save As button and then enter the
desired filename.

SilverMax Factory Default Initialization File
The Initialization program file contains the following programs:

MAIN INIT
The Main Initialization program contains all of the initialization commands for SilverMax. This program is
shown in the next section and is described in detail.

STARTUP RECOVERY
The Startup Recovery is used if a Kill Motor Condition is tripped during execution of the factory default
initialization. The Startup Recovery program will cause the Status LED to flash.

KILL MOTOR RECOVERY
This program is called whenever a condition set in the Kill Motor Conditions (KMC) command is tripped.
This may be modified if special processing is required.

For example, if SilverMax is required to set an error output anytime it detected a jam, Moving Error needs
to be set in the KMC command because a mechanical jam will induce moving error. Then, add a Set
Output Bit (SOB) command to the Kill Motor Recovery program.

POWER LOW RECOVERY
This program is called whenever voltage drops below the specified threshold in the Low Voltage Trip (LVT)
command and may be modified if special processing is required on a Power Low condition.

For example, if SilverMax is required to save the current position at the time of a power loss (so it can
continue when power is restored), a Register Store Non-Volatile (RSN) command should be added to the
Power Low Recovery program. This command will store the data from the Actual Position[1] register to
some Non-Volatile memory location.

Download the Initialization File to SilverMax

Select the Download File To SilverMax button to have the initialization file parameters become active on
power up and SilverMax reboot. This will downloaded the file to SilverMax and reboots the system to
ensure the new parameters take affect. To exit the SilverMax Initialization Wizard, select the Exit button.
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The following illustration is a listing of the SilverMax Factory Default Initialization.gcp file.
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