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DISCLAIMER

ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICI
The information contained in this datasheet is based on data we believe to be reliable and is given for
information only and without guarantee and does not constitute a warrani/e disclaim any and all
liability for any errors, inaccuracies or incompletess contained herein or in any other material

relating to the product.We are not able to anticipate every set of conditions, so always suggest that
users should also satisfy themselves as to the suitability of our products for their particular
environmentand application and not make any assumptions based on information in this data sheet
that is included or omitted.

No license, express, implied, or otherwise, to any intellectual property rights is granted by this
document or by any conduct of QuickSilver2 Yy t NBf &8> Ly O®d> y2NJ Ada NBLNBaAS
QClImakes no warranty, representation or guarantee other than as set forth in the terms and
conditions of purchaseTo the maximum extent permitted by applicable laW@Cldisclaims (i) any and

all liability arising out of theapplication or use of any product, (ii) any and all liability, including

without limitation special, consequential oincidental damages, and (iii) any and all implied

warranties, including warranties of fitness for partitar purpose non-infringement and

merchantability.

The products shown herein are not designed for use in-BBving or lifesustaining applications
Customers using or sellinQClproducts in such applications deo entirely at their own risk and agree

to fully indemnify QClfor any damages arising or resulting from such use or sale.

This datasheet supersedes any previous information/datasheet released and is subject to change
without notice.

How to Use This Manual

The Command Reference contains a dethidescriptionofi KS 02 YYlF yRa FT2NJ 6KS {Af QO
{Af OSNBdzalunz {Aft @SNJ GSNI AY 3 uEshduld Be uged ds @ @ftbndehat S (i u

as a tutorial. For general information on QuickControl, please refer to the User Manual.

This nanual is broken up into several chapters with each chapter detailing a category of commands. For
example, there are chapters for Initialization, Mode and Motion commands. Within these chapters,

each command is described in one or more pages.

Warnings

The QuickSilver Controls, Inc (QCI) SilverMax/SilverSterling/SilverDust/SilverNugget servos are high
performance motion system. As with any motion system, it is capable of producing sufficient
mechanical output to cause bodily injury and/or equipment dgei it is improperly operated or if it
malfunctions. The user shall not attach a QCI product to any mechanism until its operation is fully
understood. Furthermore, the user shall provide sufficient safety means and measures to protect any
operator frommisuse or malfunction of the motion system. The user assumes all liability for its use.

User must remove motor from load before configuring the servo or aligning motor index pulse
to prevent potential injury or damage. This applies to sistegrated and non-Grade (motor +
controller) systems.

energizing the system, and the user mustua the Configuration Wizard and Initialization
Wizard inQuickControl to prevent potential injury or damage. This step is not required if
attaching iGrade motors to-lGrade SilverSterling Controllers, or using a SilverMax Integrated system.

f After replacing a motor, encoder, or driver, the motor must be removed from the load prior to
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Units shall not be used in life critical applications without $igned authorization of the
President of QuickSilver Controls.

User is responsible to provide safety interlocks for any application that may cause injury or
damage in either normal or abnormal operation of the unit.

Do not mechanically baakive the motor of a SilverLode servo without a voltage clamp
present. The voltage generated may damage the electronics.

User shall limit input current to the controllers to not more than 6A fark2, and D2
controllers and 17 and 23 frame Silax systemsand not more than 25A for Sgd N3
controllersand for 34 frame SilverMax systems

> BB

Trademarks

QuickContrak = { Af GSNR I Eus { At GibdiBedivigi AEHufipAS A SyNBadke3+31S! im =
trademarks and property of QuickSilver Contrdtg. All other names and trademarks cited are

property of their respective owners.

Copyright

The Silvdrodeservo family's embedded software, and electronic circuit board designs, and this
Command Referenddanual are Copyrighd 2016 by QuickSilver@htrols, Inc.

Page Anatomy

Command
Category/Chapter

Command Name and
Abbreviation

Initialization Comman

TZK:Thread 2 Kill Conditions Similar Commands
See Also: T25:Thread 2 Start
Description
Determines which conditions are excluded from causing a shutdown of Thread 2. By default, all of these
conditions will shut down thread 2 unless excluded by use of the T2K command. Setting the
Deta”ed DeSCriptiOn corresponding bit to 1 will exclude the condition, setting the corresponding bit to O will allow the
condition to shutdown Thread 2.
See Multi-Thread Operation in User Manual for more details.

C d Info
Command Command Parameters Param Parameter Range
Type/Num Type
T2K Program Exclusions ule Bit 0 => Kill Motor
Class D Bit 1 => Over Voltage Driver
Code (Hex): Bit 2 => Under Voltage Driver
77 (0x4D) Bit 3 => Under Voltage Processor
Command Information 2 words Bit 4 => Halt Command
Thread 1 Bit 5 => Stop Command H
P QuickControl Example
(see below) Dialog Box
QuickControl Example
Example
Configure Thread 2 to survive all but a Halt Edit T2K-Thread 2 Kill Conditions.

ommand. (Bits 0, 1, 2, 3, 5 set)

Select which kill condi

Pyttt
@16 77 Ox2F (CR) Thiesa?
or

Cancel

Example in QCI 8 Bit @16 7747 (CR) Descrpion
ASCII Protocol

Bttt | Bit Desciiption

Response
Kill Mator

0
1| OverVokage Diiver
2 |UnderVokage Diiver
3 |UnderVokage Processor
4
5

ACK only

Halt Command
Stop Command

RONRRR

Example Response
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Command Information
Command Name

T
1

Name of command and its thrdetter acronym.

First firmware revision this command appeared. Blank impfiescommand is available on all units.
1 SilverMax »eries (SX)

SilverSterling(SS)

SilverDust (SD)

SilverNugget >6eries (NX)

all: available in all revisions of this product

1 Example SS 03
Available on SilverSterling Rev 03 and newer

T
T
T
T

Command Type/Number

1 Command Type (Program or Immediate¢e Below for details.

1 Command Class (A through F). See below for details.

1 Command numbers range from 0 to 255.

T Commands with numbers less than 64 are Host level Immediate Mode only commands (See
Command Types below for more details).

1 Command numbers 64 greater are commands that can be contained in a program.

T /2YYlIYyRa gAGK ydzYoSNE cn 2NJ ANBFGSNI gAff ISYySNI
while it is executing a command or a prograrhere are certain exceptiorgssee Enable
MultiTasking (EM)Tfor more details.

1 Commands numbers are given in decimal and hexadecimal format. In the above example the
command number i7 (0x4D). 77 decimal and4Dhex.

9 Thread Execution. Class D and E commands can execute in either Thread 1, Thread 2 o&Zhread 1

Parameters

9 List of parameters for this command

T tFNF¥YSGSNE Ydzad lftglead 0S AyOfdzRSR Ay GKS O2YYly

Parameter Type

1 S32 indicates a signed-B& parameter, which can range in value fre147483648 to
+2147483647.

1 U32indicates an unsigned -8B parameter, which can range in value from 0 to 4294967295.

i S16 indicates a signed-b parameter, which can range in valfrem -32768 to +32767.

1 U16 indicates an unsigned-b& parameter, which can range in value from 0 to 65535.

Parameter Range

1

Typical parameter range

Command Types

The command structure is divided into two major classificationméniate Mode Commands and

Program Mode Commands. The Immediate Mode Commands may only be executed via the serial link,
while Program Mode Commands may be executed via the serial link or from theotetile memory.
Program Mode Commands are temporarilgrstd in the Program Buffer prior to execution. Before
executing a Program, the Program Buffer is filled with the given Program from either the serial
communications or the nomolatile memory.
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Immediate Mode

Immediate ModeCommands typically give an immediate result or return data when executed. Most of
these commands can be executed at any time even during operation. Some Immediate Mode
Commandg; those which affect the command buffecannot be executed simultaneous Ryogram

Buffer operations. These commands and the conditions for execution are noted in the command
description. If command execution is attempted when not appropriate, the device will produce a "NAK
Device Busy" response.

Immediate Mode commands do note the Program Buffer. They are executed as soon as they are
received. (ExcepticrStgp and change velocity immediate; theseeowrite the buffer and take owe
motion and command processing, and may be used to stop or close down the program in pjogress.

Immediate Mode commands can only be used via the serial communications interface; they cannot be
dza SR ¢AUKAY | tNRIAINIY GKIFIG A& R2gyft2FRSR (2 (KS
use Immediate Mode Commands to set up, cohtor detemine status of alevice.

Program Mode

Program Mode Commands can be executed either from the serial communications interface or from
non-volatile memory. Program Mode Commands, as the name implies, can be part of a Program. When
these commands are senhey are first loaded into the Program Buffer, and then executed. This

requires that the buffer not be in use at the time the command is sent. For example, they cannot be
executed while the Load Program or Store Program commands are active. If a ProgdanCMomand

is sent while the motor is active, a "NAK Device Busy" response is returned.

Program Mode Commands can also be downloaded to the Program Buffer without being executed.
Once a Program has been assembled, it can either be executed immediatedambe written to the
non-volatile Memory. Programs can also be loaded from the-Malatile Memory and executed.

Combo-Commands

ComboeCommands provide a macro like program construct in which user selections cause the
parametersof multiple native commands to be simultaneously edit€tdese are particularly useful

where the information must be bit or byte packed for the implementation, and save manual calculations
of these fieldsAll native commands ha three letter acronyms, hereas the Comba&Commands have

four letter acronyms, to allow for easy recognition. The Cof@loonmands may bexpandedto see the
underlying commands by right clicking on the Cortlmmmand and selecting Expand from the pop up
menu. They may be restoredto aAy 3t S fAyS o0& GKS alyYS LINROSaao®
2dzi¢ a GKS@ YlFIe y20 6S SRAGSR AYRAGARdAZA ffead | 29
selecting only the individual commands (and not the Cot@bonmand) and performing copy and then
a paste operation. At this point, they are no longer associated with the Cd&bonamand and may be
individually edited.

Command Classifications

The command set has been broken into the following classifiesitiBach class of command has a set of

rules that define how or when a command can be used.

bhe¢oY 4SESOdziSRE F2NJ (KAA & SiDaifrora a/Hodt Sohtllertotie ¢ { Sy
RSOAOS dzaAy3a GKS aSNRAIE O2YYdzyAOlI GA2ya AYUGSNFI O

Class A Commards
These are serial communications interface only. They may not be contained within a Program and their
execution does not incidentally affect the Program Buffer contents. They may be executed at any time.
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Class B Commands

These are serial communications interface only. They may not be contained within a Program, but their
execution affects the Program Buffer. They may be executed only while the motor is idle (No Motion or
Program is runningNo EEPROM opation active). MultiTasking; Allows these commands to be

executed when a Motion is running but not when a Program is running nor when an EEPROM operation
is active.

Class C Commands

These are serial communications interfamdy. They may not be contained within a Program, but their
execution affects the Program Buffer. They may be executed only while the motor is idle (No Motion or
Program is running). The Program Buffer must also be loaded prior to execution.

Class D Comnands

These commands can be executed from the serial communications interface or as part of a Program.

¢t KSANI SESOdziAzy FTNRBY G(G(KS a1l 2aiGé¢ | FFS50Ga GKS t NR3IN
is idle. They are thestored to the buffer when in download (Program Download) mode. All of these

commands have a command code of 64 (hex 0x40) or higher. -Nagking; Allows these commands

to be executed when a Motion is running but not when a Program is running. Most andswiill

SESQOdziS AYYSRAIFIGSte 6KATS (GKS daz2iA2yé 2N at NRFA
Motion is completeCommands involving branching in or modifying the command buffer contents

should only be downloaded such that the full contixpresent (not trying to branch to neaxistent

code).

Class E Commands

These commands are executed as part of a Program. They may be executed from the serial
communications interface but should only be used within a Progratheomotor operation may not be
what is expected. They rely on what has been previously loaded to the Program buffer for operation.
They may only be sent when the motor is idle. They will be stored to the buffer when in download
(Program Download) mode. Alf these commands have a command code of 64 (hex 0x40) or higher.
Multi-Tasking; Allows these commands to be executed while a Motion is running, but care must be
taken to avoid unexpected results.

Class F Commands

These are s@l communications interface only. They may not be contained within a Program, but their
execution affects the Program Buffer. They may be executed while the motor is running or idle.
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Immediate Commands

Cll:Configure 1/0O , Immediate Mode

See Also: CIlO:Configure /O, COB:Clear Output Bit, SOB:Set Output Bit
Description
The is an Immediate Mode version of CIO. gt Serial Interface this command can be used at any
time, even during program execution.

See Inputand OutputFunctions in User Manual for more details.

** Pull-up/Pulkdown only available on-¥eries: SilverNugget ar&ilverMax

The configurable pullpddown resistors are 2.2k, and pull to 0 or 3.3v or arestated according to
configuration. By default, the configurable pull resistors are floatingstaiie) with only the weak

internal pultups active.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
Cll Immediate I/O Line #
Class A I/O Line # uil6
31 (Ox1F)
3 words -1 = Input mode
Thread 1&2 Mode S16 0 = Clear (Low)
1 = Set (High) *
-4 =No pull **
-3 = Pulldown **
-2 = Pulup **
Example Response
Set I/O 1 high: ACK only
QuickControl Example
@16 3111 (CR) Immediate (Host) Command Only
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CLP:Clear Program

Description

The Clear Program prepares the unit for downloading into the Program Buffer. First, the Program Buffer
is cleared. Then the buffer pointer is set to the beginning of the buffer. This command is used prior to a
Start Download command. It sets the buffer to properly receive a program.

This command may also be used to end the program download initiated by a Start Download (SDL)

command.

See Memory Model in User Manual for details on downloading programs

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
CLP Immediate | NONE NONE NONE
Class B
8 (0x8)
1 word
Example QuickControl Example

Clear the Program Buffer.

@16 8 (CR)

Response

AKC only
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Immediate Commands

CPL:Clear Poll

See Also: POL:Pall
Description
This is a complement to the Poll (POL) command. This command is used to clear the Polling Status Word
(PSW) bits (See Polling Status Word (PSW) in User Manual for bit definitions). When a status bit is set
6amé0 Al 6Aff NBYI kommans i sedryith thé same bit setSr-itdlClearxStatus 6 / t [ 0
Word parameter.

C2NJ SEFYLX S AFT | th[ O2YYlIyR 38SG44& o601 | t2ftAy3
completed), of the PSW is set. To reset bit 13, the Clear Status Word paramesiebe set to

GNEHNNNéEDd ¢KAA ¢MASHH OlaazEd AT MR KBNS ANE Ay (GKS
corresponding clear bit is not set. New occurrences since the last poll will NOT be cleared (the PSW is

double buffered). That ishe information must be read before it is cleared.

See Status Words in User Manual for more details.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
CPL Immediate Clear Status Word ul6 0 to 65535
Class A
1 (Ox1)
2 words
Example QuickControl Example

Clear only Bit #13 set in the Polling Status Word  Immediate (Host) Mode Command Only.
(Decimal 8192 = 0x2000 in Hexadecimal)

@16 1 8192 (CR)
Clear all the bits set in the Polling Status Word.
@16 1 65535 (CR)

Response
ACK only
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Immediate Commands
HLT:Halt

Description

This command immediately shuts down any motion in progress (hard, stigables the single step
mode, and then causes the motor to load and run the Kill Motor Recovery program. (see Kill Motor
Recovery (KMR) command for details.)

This command stophe execution of all commands, programs and motions. Wheateted, it will stop

any command or program in process. Unless the Kill Motor Recovery Program has been designated and
the Kill Enable Driver (KED) has been enabled, the motor driver will be disabled. This allows the motor
shaft to be manually spun.

Bitl mn 2F GKS LYGSNYyFt {GFdGdza 22NR oL{20 A&a aaSité

useful for determining the cause of the motor shut down when using an internal Kill Motor Recovery
program.

Command Info

Command Command Parametes Param Type | Parameter Range
Type/Num
HLT Immediate NONE NONE NONE
Class A
2 (0x2)
1 word
Example QuickControl Example
Halt any command, program or motion in Immediate (Host) Mode Command Only
process
@16 2 (CR)
Response
ACK only
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Immediate Commands

Interpolated Move Write Queue (IMW)
See AlsoProfiled Move (PMV), Interpolated Move Start (IMS),
QCITDO044 _InterpolatedMotion, InterpolatedMove Clear (IMC)

Description:
This Command writes data to the Interpolated Move Queue through the Serial Interface. This
gueue is a software FIFO (First in first out) buffer capable of holding data for up to four
interpolated motion segments, the data for each segment consisting of four long words (32
bits each) of data. If the data is able to fit within the queue, it is accepted and the
communication is acknowledged. If the queue is full, the request is answered with a NAK 1
Full response. This NAK is to be expected: it just indicates that the host is successfully
keeping the queue filled. The same data should be sent again until it is positively
Acknowledged.

The four long words of data associated with each Interpolated Move segment are:

Time ticks: Indicating the number to 120 microseconds time slices the segment is to last. A
A0O0 indicates it is the |l ast segment of the
Position. Unless the segment is intended to come to a halt at a given location, this should be
full scale positive if the final velocity of the segment is positive, or full scale negative if the
final velocity of the segment is to be negative.

Acceleration: Indicates the acceleration or deceleration to be used in reaching the requested
velocity or position.

Velocity: Indicating the desired ending velocity magnitude (speed) of the segment, or
maximum velocity to use if coming to a stop within this segment. Will only be reached if it is
consistent with the starting velocity, the acceleration, and the segment time.

See A Sc alerMagual far detaild en scaling the parameters to engineering units.
See Interpolated Move in User Manual for details.

Command Info:

move.

Command Command | Parameters | Param Parameter Range

Name Type/Num Type

Interpolated Immediate .

Move Write Class A Time S32 0to +2,147,483,647

Queue (IMW) | 25 (0x19) N -2,147,483,648 to
Acceleration S32 1to 2,147,483,647
Velocity S32 0to +2,147,483,647
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Immediate Commands

Example:
Move to position -456 at acceleration 7890 at velocity 1234 and wait for 123 ticks before
getting the next command.

@16 25 1237456 7890 1234 (CR)

Response:

*10 (CR) = ACK (data accepted)

1 10 0019 0006 (CR) = Negative Acknowledge (NAK) , Command 25 (0x19), Reason =
Queue Full (data not accepted, retry later)

The NAK indicates that the data was rejected. This should commonly happen if the Host is
keeping ahead of the controller unit. It means that the queue has been kept full, and to send
the data again. Periodic polling should also be done to see that the move has not improperly

ended due to the Host falling behind the consumption rate of the controller, and data not
being available when needed.

QuickContol Example:

Immediate (Host) Mode Command Only
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Immediate Commands
LPR:Load Program

Description

The Load Program transfers a program from the-wolatile memory to the Program Buffer. The

number of words to be transferred is read from the location given in the NV Memory Address
parameter. This count is automaticadored in the first word, along with a checksum, when the
program is written into nofvolatile memory.

The content in the first NV Memory Address of the program is the length in words of the program size
and the checksum of the program. The first comméankad from the address following the Length &
Checksum word, with subsequent words transferred up to the size indicated in the Length.

During the load process, the data is used to calculate a checksum value. When the load is complete, the
calculated becksum is compared to the stored checksum. If the checksums do not agree Bit #14 in the
t2ffAy3 {GFGdza 22NR Aa aSi 6améov G2 AYyRAOFGS | LIN

This command only transfers the program into the Program Buffer; it does not cause executegirto b
Once loaded into the Program Buffer a Run Program command must be issued to begin program
execution. The program will remain in the buffer until removed by the Clear Buffer command or over
loaded by another Load Program command.

See Memory Model itbser Manual for details on downloading programs.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
LPR Immediate NV Memory Address ule Valid NV Memory
Class B
14 (OxOE) Word Count ul16 0 = use count stored
3 words The Count is typically set to at first address
ane location.
1 to Program Buffer
Size = read the litera
word count.
Example QuickControl Example
Load the program stored at NV Memory Immediate (Host) Mode Command Only

Address #110.
@16 14 1100 (CR)

Response
ACK only
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Immediate Commands

POL:Poll

See Also: PSW:Poll Status Word, CPL:Clear Poll
Description
This command is used to determine the condition of a unit. A Poll command catebeted at any
time, including while the device is in motion. Executing this command will cause the addressed unit to
return either an ACK (if no bits of the status are set), or the Polling Status Word (PSW). The PSW
contains information about the currerstate of the device (see User Manual for definitions). The Poll
command can be used when checking to see if a motion has completed. This is useful when a system
must wait for the device to complete its operation before performing the next operation. thiad?
{GFrGdza 22NR o6Ad0a NB a{Sili¢ 6KSy GKS LI NI AOdz I NJ O2
Poll (CPL) command. Note: Additional conditions that occur after a Poll will show up in the following Poll
even if those bits have been cledra an intervening Clear Poll command. (i.e. they cannot be cleared
until they have been readthe data is double buffered).

See Status Words in User Manual for bit definitions.

Command Info

Command Command Parameters Param Type | Parameter Rage
Type/Num

POL Immediate NONE NONE NONE
Class A
0 (Ox0)*

*No command will also trigger the poll routine.

Example QuickControl Example
Poll without command number Immediate (Host) Mode Command Only.
@16 (CR)

Poll with command number
@16 0 (CR)

Response
ACK only or Polling Status Word. For a poll with a consistent response see Poll Status Word (PSW).

Response Example
Response with status Response without status

# 10 0000 2000 (CR) *10 (CR)
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Immediate Commands

Polling Status Word (PSW)

The Polling Status Word is returned by the poll command and indicates the overall condition of the

device. The meaningf each bit in the Polling Status Word (PSW) is explained in the table below. The
RSAONALIGAZ2Y F2NJ SIOK oAl RSaONAROoSa (GKS RSGAOS Oz2y

Bit#| Latched? Definition Description
15 Yes I-Cmd Done Immediate Command Donge. Host Command)
14 Yes NV Mem Error There was a checksum error while reading data from or to thevoatile
memory. (SilverDust Rev 06 adds write protection to certain regions.)
13 Yes P-Cmd Done |All commands active in the Program Buffieished executing.
There was an error associated with the command executibmeasonable
12 Yes Command Error .
parameter values or not support in this firmware
11 Yes Input Found The motion ended when the selected exit/stop condition was met.
10 Yes Low/Over Volt | A low or over voltage error occurred.
9 Yes Holding Error Holplmg error.hmlt set by the Error Limits (ERL) command was exceede
during a holding control state.
: Moving error limit set with the ERL command was exceesli# the device
8 Yes Moving Error . .
in a moving control state.
7 Yes Rx Overflow Device serial receive (UART) buffer overflowed.
A condition was met while executing a CKS comm@me of the conditions
6 ves CKS Cond Met set with the Check Internal Status (CKS) commandweds
5 Yes Msg Too Long The received message was too big for the Serial Bubievice rx packet > 3
bytes
4 Yes Eraming Error Therg was a packet framing error in a received bitevice rx byte with
missing bit.
The device was shualown due to one or more conditions set with the Kill
3 Yes Kill Motor Motor Condition (KMC) command (or KMX command for SilverDust Re
Latched yes, but after CPL it clears even if there is still a KMC till prese
2 Yes Soft Limit A soft stop limit was reached astd® the Soft Stop Limit (SSL) command
1 Yes Rx Checksum g)r?l\;ce rx packet with an invalid checksuralid for 9 Bit Binary and Modb
0 Yes Aborted Pkt There was a data error or a new packet was received before the last pa
was complete.
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Immediate Commands

POR:Poll With Response

See Also: POL:Poll, CPL:Clear Poll
Description
This command is the same as POL except that it response always has the same format. This might be
easier to parse than the POL commanddome host controllers.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
POR Immediate NONE NONE NONE
Class A
27 (0x1B)
Example QuickControl Example
Poll with command number Immediate (Host) Mode Command Only
@16 27 (CR)
Response

Polling Status Word

Response Example
Response with status

# 10 0000 2000 (CR)
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Immediate Commands
PUP:Protect User Program

Description

This Immediate mode command allows the user to protect a user selectable portion of the nonvolatile memory
from the bottom (0) up to the user defined limit. The user specifies the first writable nonvolatile memory
address, and a lockout code.

If the first writable location is set to 0, the memory is not protected, and the lockout code is also cleared.

To protect user program, the user must supply a lockout code and the first writable memory location. Supplying
a location of 65535 will lock all tife user space. Note: this prevents all writes to EEPROM in the protected user
space, including saving registers to naiatile. If the program saves registers, it is necessary that these

registers are saved to unprotected space (at or above the firsalblea location).

Note: SilverDustGrade devices are sent from the factory with the Factory Block protected (63488 or 0xF800
and up for iGrade SilverDust, 65280 or OxFFOO for th&Mde SilverDust, and the Silver Nuggets). The M
Grade SilverDust unif®on-CAN) are sent with the Factory Space unprotected by default, however, executing
the PUP command, including executing it with both the lockout code and the starting location set to zero will
enable protection of the Factory Block. In the case of sgttioth parameters to zero, the only effect will be to
protect the Factory Space.

Updating the User Program (changing program or initialization) requires enabling the affected user space before
downloading will be successful. This requires rememberingifiee assigned lockout code. It is thus highly
advised to place it in the QCP remarks so that it is not forgotten.

NOTEThis is not intended as an absolute lockout against the determined, but as a means to prevent accidental
or casual changes to the cagpfiration.

If the device is busy, this command will NBisy and not execute.
If the Lockout Code does not match, the command will {BAH Lockout Code (NAK with a code of 9)

Note: A NAKBad Lockout Code error will be returned if an attempt is madgttme Program to a protected
space.

Note: Attempting to save registers to protected space will set STATUS bits 14 and 12, as read by the POLL
command, and the program will exit without completing the write.
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Immediate Commands
Command Info

Command Command Parameers Param Type | Parameter Range
Type/Num
PUP Immediate Lockout Code ule6 0 to 65535
Class B
33 (0x21) 1st NV Memory Address u16 0 to 65535
1 word (first writeable address)
Example

Protect User Program below 1000.
@16 33 1234 1000 (CR)

Response
ACK only

QuickControl Example
Immediate (Host) Command
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Immediate Commands
RIO:Read I/O States

Description
The 1/O State Word (I0S) is available for reading back the states of miscellaneous I/O conditions. This
word is dynamic and may change every servo cycle (120 usec.).

See Status Words in User Manual for bit definitions.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
RIO Immediate NONE NONE NONE
Class A
21 (0x15)
1 word
Example QuickControl Example
Read back th¢O State Word Immediate (Host) Mode Command Only
@16 21 (CR)
Response

I/0 State Code

Response Example

Indicates lines #4, 5,6, &7NB &1 A AKE |
I M H 39 o INB |faz2z &l A3

# 10 0015 FOFO (CR)
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I/O Status Word (I0S)

The 1/O Status Word (I0S) indicates the states of the 1/O lines, as well as several specific internal

conditions.

Immediate Commands

The meaning of each bit in the I/O Status Word (I0S) is explained in the table below. The description for

amé

each bit, except Bit 7, indicateKS O2y RAGA2Y AYRAOFGSR o6& |
Bit#| Latched? Definition Description
15 No /0 #7 Status of I/0O line #7 (normally high, low when triggered).
14 No 1/0 #6 Status of I/0O line #6 (normally high, low when triggered).
13 No 1/0 #5 Status of I/dine #5 (normally high, low when triggered).
12 No 1/0 #4 Status of I/0O line #4 (normally high, low when triggered).
11 Yes Reserved
10 No Delay Counter | Status of the Delay Countedigh when counting down, low when count is
o expired.
9 No Holdiﬁg Error |Holding error limit set with the Error Limits (ERL) command has been
exceeded with the device in a holding control state.
38 No Moving Error | Moving error limit set with the ERL command has been exceeded with t
device in a moving control g&
Internal sensor determines over temperature condition aehrsthis bit
7 No Temperature Ok when true Bit is shared by drive enable lines on 34 frame serfghsable =
high, enable = low.)
6 No 110 #3 Status of 1/O line #3 (normally high, levihen triggered).
5 No 110 #2 Status of 1/O line #2 (normally high, low when triggered).
4 No 110 #1 Status of 1/O line #1 (normally high, low when triggered).
3 No Trajectory When the Trajectory Generator is active, the deviceaisulating motion
Generator Active| (i.e. a move is in progress)
2 No External Index | An index mark on an external encoder has been detected.*
Found
1 No Internal Index | An index mark on an internal encoder has been detected.*
Found
0 No Index Found |An index mark habeen detected on the selected encoder (external or
internal).*

*Only one 120uSec cycle wide.

Note: Latched bits can be cleared using the CIS command.
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Immediate Commands

RIS:Read Internal Status Word
See Also: CIS:Cldaternal Status

Description

The Internal Status Word (ISW) is used in the device to keep track of different conditions that are
present in the motor. The Internal Status Word (ISW) can be cleared using the Clear InterngIC38)tus
command.

See StatuVords in User Manual for bit definitions.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
RIS Immediate NONE NONE NONE
Class A
20 (0x14)
1 word
Example QuickControl Example
Read back thénternal Status Word Immediate (Host) Mode Command Only
@16 20 (CR)
Response

Internal Status Word (ISW)

Response Example

LYRAOFGSE LyLdzi | mZ HEZ o &1 AIKES [FAG /FEOdg FGA2y

was Zero and Index Sensor was found.

# 10 0014 00F3 (CR)
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Internal Status Word (ISW )

The meaning of each bit in the ISW is explained in the table below. The description for each bit indicates
OAGD L {2

Immediate Commands

GKS O2yRAGAZ2Y AYRAOLI ( Suppedviordbfregistes 3. Ay G KI @
Bit#| Latched? Definition Description
15 - Reserved Reserved bit.
14 Yes Low Voltage |Low voltage error has occurreBefined by LVT command.
13 Yes Over Voltage |Over voltage error has occurreDefined by OVT command.
Wait Delay . . .
12 Yes Exhausted The wait delay timer has expired.
Input Found On | An input used as a stop condition was found during the last moatehed
11 Yes ;
Last Move but automatically cleared on next move.
10 Yes Halt ggnmtmand The halt command (HLT) waceived by the device.
9 Yes Holding Error Holding error limit set with the Error Limits (ERL) command has been
9 exceeded with the device in a holding control state.
. Moving error limit set with the ERL command has been exceededtidth
8 Yes Moving Error L .
device in a moving control state.
Internal sensor determines over temperature condition aehrsthis bit
7 No Temperature Ok |when true Bit is shared by drive enable lines on 34 frame serfghsable =
high, enable = low.)
6 No 110 #3 Status ofl/O line #3 (normally high, low when triggered).
5 No 110 #2 Status of 1/O line #2 (normally high, low when triggered).
4 No 110 #1 Status of 1/O line #1 (normally high, low when triggered).
3 No Negauve Result of the lastalculation was negativeeLC command.
Calculation Resul
2 No Pos_|t|ve Result of the last calculation was positi@t.C command.
Calculation Resul
1 No ZeroRCeaSIltj::Iatlon Result of the last calculation was ze@ C command.
0 Yes Index Found |An index has beedetected.

Latched bits can be cleared using the CIS command.
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Immediate Commands
RPB:Read Program Buffer

Description

Reads the data that is currently contained in the Program Buffer. The specified number of words are
read from theProgram Buffer starting with the given address. Up to 8 words can be read at one time.
To read the entire contents of the Program Buffer multiple reads are required. For details on memory
management, see the User Manual section Basic Motion and Prograpffundamentals.

NOTE: When reading command codes from Program Buffer the MSB (Most Significant Bit) will be
complemented For example, if an MRV command is read from the Program Buffer, it will be read as a
0x07 instead of a Ox87.

Command Info

Commard Command Parameters Param Type | Parameter Range
Type/Num
RPB Immediate Length
Class A (in words) S16 lto8
6 (0x6) 0 to Program Buffer
3 words Address S16 Length
Example QuickControl Example
Read the first 7 words from Program Buffer Immediate (Host) Mode Command Only

@16 6 7 0 (CR)

Response
Requested number of words read from Program Buffer.

Response Example
# 10 0006 0007 0000 9C40 0002 7524 2000 0058 (CR)
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Immediate Commands

RRG:Read Register

See Also: RRW:Read Register Write
Description
The Read Register command reads back data from a selectBd Bata Register using the Serial
Interface. Since it is an Immediate Mode, this command can be used at any time, evengtogram
execution. Any Data Register can be read back using this comireted versions allow up to 4
registers to be read back in a single operation.

Command Info

Command Command Parameters Param Type| Parameter Range
Type/Num
RRG Immediate Data Register uUl6 Standard Register
Class A Range
12 (0x0C)
2 words SD 31: SD 31 SD 31:
Data Register 2 (optional) S16 Optional arguments
Data Register 3 (optional) S16 to read additional
Data Register 4 (optional) S16 registers.
Example QuickControl Example

wSIFR 0101 GKS Y2id2NDa O dandedayeiiHost) Command Only
position.

@16 12 1 (CR)

Response
Data Register data

Response Example A o
Read Register command that requests ¢thé dzZNNByYy i t 2aA A2y ¢ FTNRBY RSOAOS |
Hexadecimal); the last 8 digits represent thel8% of position data.

The current position = 329,379 in decimal

# 10 000C 0005 06A3 (CR)

The return data breaks down as follows:

al ¢ Ly Address Command| | Upper Word Lower Word Carriage Retur
Return Data Recieved of Data

ACSII Code

#10 000C 0005 OBAXR)
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RRW:Read Register Write

Description
This command reads the given register then modifies it using the given operation and data. NOTE: The

See Also: RRG:ReRdgister, WRI:Write Register, Immediate Mode
WRP:Write Register, Program Mode, WRX:Write Register Extended

Immediate Commands

returned data is the value of theegister prior to modification.

Command Info

Command Command Parameters Param Parameter Range
Type/Num Type
RRW Immediate Operation ul6 0 = Set (OR)
Class A 1 =Clear
32 (0x20) 2 =AND
5 words 3 =XOR (Toggle)
4 = Add
Data Register ul6 StandardRegister Rangg
Data S32/U32 | 0 to 4,294,967,295
or
-2,147,483,648 to
+2,147,483,647
QuickControl Example
Immediate (Host) Command Only
Example

Toggle (XOR) Bit 1 in data register #12.

@16 32312 1 (CR)

Response

Assuming register 12 was originally contained zero:

# 10 0020 0000 0000 (CR)

Following the operation, register 12 would contain a 1.
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Immediate Commands

RST:Restart
See Also: RSP:Restart, Proghaate

Description

¢KS wSadlkNI O2YYlI YR Aad LINEJA RS thé oceSdordmidSogici KS RS OA
circuits. This causes the processor to jump to memory address zero as if the power were just cycled on.

All configurations ad settings are returned to powarp defaults. All registers are cleared but ron

volatile memory is not affected.

Command Info

Command Command Parameters Param Type Parameter Rangq
Type/Num
RST Immediate NONE NONE NONE
Class A
4 (0x4)
1 word
Example QuickControl Example
Restart the processor. This is done Immediate (Host) Mod€ommand Only
immediately.
@16 4 (CR)
Response

There is no response due to the resetting of
the processor
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Immediate Commands
RUN:Run Program

Description
Executes the program that has been previously loaded into the Program Buffer. This command will clear
0KS R2gyf2FR Y2RS>Y a4SG (GKS LINRPINIY LRAYGSNI G2 dant

TheProgram Buffer can be filled using the Start Download command from the Host controller (see Start
Download below). It can also be filled using the Load Program command that will move a program from
the nonvolatile memory into the Program Buffer (see Lé&adgram above).

Any Command or Program remaining in the Program Buffer can be executed over again using this
command. When in Host Mode, Program Mode commands sent to the device will remain in the buffer
until another Program Mode command is sent or aglam is loaded. (Note: the STOP command will

alter the command buffer if a motion is in process when the STOP command is sent). The Run Program
command can be used to repeat the previous Program Mode command.

Sending this command while a Program or Comdhia executing will give a NAWBuUsy response.

NOTE: Sending a Program Mode command while in Host mode actually loads that command into the
start of the command buffer with an END command inserted behind it and then that (short) program is
run.

See Menory Model in User Manual for details on downloading and running programs.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
RUN Immediate NONE NONE NONE
Class C
10 (Ox0A)
1 word
Example QuickControl Example
Runthe Program or Command that was Immediate (Host) Command Only

previously loaded into the Program Buffer.
@16 10 (CR)

Response
ACK only
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Immediate Commands
RVN:Revision

Description

This command returns the revision date firmware, and the buffer sizes. The code revision date and
buffer sizes of a device can be read back so that future upgrades can be dealt with through a software
interface.

The response format is as follows:
<mon|day> <year> <rev> <ser size|pb size>

Data Type Data Format Example Shown Below

Month (mon) 1 Byte 603¢ March

Day(day) 1 Byte dmMmc éhday mc

Year(year) 2 Bytes o1& ' ¢ RWB6 & St N
Revision (rev) 2 Bytes @RA2& T | 2A28 NB{
Serial Comm Buffer Size (ser size) 1 Byte an!é ' mn 22NR
Program Buffer Size (pb size) 1 Byte 6FF  niore then 255

*Note: Devices having a program buffer size of 255 or larger will report 255 words. Actual size for these
devicesmay be read from register 210 high word.

Command Info

Command Command Parameters Param Type | Parameter
Type/Num Range
RVN Immediate NONE NONE NONE
Class A
5 (0x05)
1 word
Example QuickControl Example
Read the revision code Immediate (Host) Mode Command On
@16 5 (CR)
Response

Revision Code [Bytes)

Response Example
Revision code

# 10 0005 0316 2016 2A24 OAFF (CR)

SilverLode Command Reference Rev 6.18 Page 27



Immediate Commands
SDL:Start Download

Description

Thiscommand puts the device into a program downloadde. Program Mode commands that are sent

after a Start Download command are automatically appended to the Program Buffer rather than being
executed. Once in the Program Buffer, they can xecated as a program or stored to nenlatile

memory. The program download mode is terminated by a Store Program (SPR), a Run Program (RUN) or
a Clear Program (CLP) command.

Immediate Mode commands sent to the device when in download mode are not appddéndhe
buffer. Depending on the command, it will be immediately executed or it will cause an error.

See Memory Model in User Manual for details on downloading programs.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
SDL Immediate NONE NONE NONE
Class B
9 (0x9)
1 word
Example QuickControl Example
Put the device into the program download Immediate (Host) Command Only
mode.
@16 9 (CR)
Response
ACK only
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Immediate Commands
SPR:Store Program

Description

The Store Program command stores a program into-iaatile Memory onboard the unit. The

currently loaded program will be stored at the address number indicated in the address parameter of
the command. A program must be downloaded in the Program Buffer before the Store Program is used.
The program download mode is terminated by this command.

The length of the program (in words) and a Checksum are written to the indicated memory address,
followed by the program. The length is used by the Load Program (LPR) or Load & Run Program (LRP)
command to know the size of the program to load from naratile memory. Because the length is

written to the first address location, add 1 word to overall lénfr keeping track of memory usage.

The Checksum is used by the Load Program or Load & Run Program command to determine the data
integrity. This prevents corrupted or partially overlapping programs from attempting execution.
Programs of length 255 andriger have one additional word written to the second address in memory,

to hold the larger size counter. The first size counter in the first word is set to 255 to indicate the large
buffer mode. This extra word must be counted in the memory usage map tiatigroverriding the

memory management in QuickControl.

This command leaves a background routine running until the programming of thealatiie memory

has completed. Once completed, Bit #15 in the Polling Status Word is set. Bit #14 is set ifrtteadom
attempts to write beyond the allowed memory space. Execution time of this command varies depending
on the number of words written.

See Memory Model in User Manual for details on downloading programs.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
SPR Immediate NV Memory Address uile6 Valid NV Memory
Class C Range
13 (Ox0D)
2 words
Example

Store the currently loaded program into NV
memory at address 1000.

@16 13 1000 (CR)

Response
ACK only
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Immediate Commands
STP:Stop

Description

The Stogcommand exits the executing program or motidha motion is running, the Deceleration
parameter sets the deceleration as follows: If fierameter is zero, the device uses the executing
O2YYlIyRQa | OOStSNI GA2Y @FfdzS T2NJ RSOStSNIGAZ2Yy D
deceleration value. If the parameter is negative, the device does an immediate stop. The servo's target
position value is set to the actual position. If the servo is not executing a motion, any Program Mode
command executing is terminated and the servo returns to idle.

When the Stop command is sent, the Program Buffer is-awitten (similar to a Clear Pgnam (CLP)
command). The PrograBuffer must be loaded again (Load Program (LPR) or Load And Run Program
(LRP)) for program execution.

Command Info

Command Command Parameters Param Parameter Range
Type/Num Type
STP Immediate Deceleration S32 -1 = Stop Immediate
Class F or
3 (0x3) 0 = Stop using previous
3 words Acceleration
or
1 to 536,870,911

Example

Stop the device using
the previous commanded
acceleration.

@16 30 (CR)

Response
ACK only

QuickControl Example
Immediate (Host) Mode Command Only
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Immediate Commands

VMI:Velocity Mode, Immediate Mode

See Also: VMP:Velocity Mode, Program Mode, PVC:Profile Velocity Continuous
Description
Accelerates the servivtom the present velocity to the indicated velocity using the given acceleration. If
the servo has an active move operation in progress, that motion is taken over from its current velocity,
and ramps to the new velocity at the given acceleration rate. pkagram operating is stopped and the
contents of the command buffer are modified. This command is used when the velocity mode needs to
be controlled from a Host controller. This command can only be used through the serial interface. See
the Velocity Male, Program Mode (VMP) command for embedding this type of command in a program.
WARNING: As this command stops any sequence currently active, this command must not be issued
until the initialization routine has had time to complete, otherwise the motor malybe completely
configured when this command is detected.

NOTE: If the acceleration is negative, any accumulated position error is removed and the absolute value
of the acceleration is then used.

See Scaling in User Manual for more details on nateelaration and velocity units.

See Using Inputs to Stop Motion in User Manual for Stop Enable and Stop State definitions.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
VMI Immediate Acceleration S32 -1t0-1,073,741,823
Class F or
15 (OxF) 1to 1,073,741,823
7 words Velocity S32 -2,147,483,647 to
+2,147,483,647
Stop Enable S16/U16 See Above
Stop State S16/U16 See Above
Example

Put the device into velocity mode
running at 200 RPM.

@16 15 200000 107374200 0 O(CR)

Response
ACK only

QuickControl Example
Immediate (Host) Mode Command Only
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Immediate Commands
WRI:Write Register, Immediate Mode
Description
This command writes the given data into the selected 32 bit Data Register. Using the Serial Interface this
command can be used at any time, even during program execution.

Command Info

Command Command Parameters Param Parameter Range
Type/Num Type
WRI Immediate Data Register uUl6 Standard Register Rang
Class A
11 (Ox0B)
4 words Data S32/U32 | 0to 4,294,967,295
or
-2,147,483,648 to
+2,147,483,647

Examplq A A 3 A A
2NAGS GKS ydzYoSNI aynnné (G2 RFEGEFE NBIAAGSNI | MmO

@1611 12 8000 (CR)

Response
ACK only

QuickControl Example
Immediate (Host) Command Only
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Immediate Commands

WRX:Write Register Extended
See Also: RRW:Read Register Write, WRI:Write Register, Immediate Mode
WRP:Write Register, Program Mode,CLX:Calculation Extended
Description
This command modifies the given register using the given operation and data.

Command Info

Command Command Parameters Param Parameter Range
Type/Num Type
WRX Immediate Operation ul6 0 = Set (OR)
Class A 1 =Clear
30(0x1E) 2 =AND
5 words 3 = XORToggle)
Thread 1&2 4 = Add
Data Register ul6 Standard Register Rang
Data S32/U32 | 0 to 4,294,967,295
or
-2,147,483,648 to
+2,147,483,647

Example QuickControl Example
Toggle (XOR) Bit 1 in data register #12. Immediate (Host) Command Only

@16 ®312 1 (CR)

Response
ACK only
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Initialization Commands

ADL:ACK Delay

Description

ACKDelay sets a time delay for the device to wait before sending an Acknowledgemenb(Aiakg
after a command has been received. This delay is often needed to allow the host computer or
communications hardware time tiirn off transmit andprepare for the ACKresponse

When the serial interface issettoRSO H X | @l fdzS 2F ané Ol dza®Bad (KS RSO
Y2RS 00GKS ¢E tAyS Aa lfégléa RNAGSYyOLd 2-23AMuti+ ydzyo$S
drop mode (the Tx line is tatated when not transmitting)-or RS185, the interface is always multi

drop, ard ACK delay determines the tuamound time.

The parameter is a count that equates to a number of 120 microsecond (uSec) "ticks". Fer great
resolution, use a negative Delay Count to specify 40uSec ticks.

If Auto is checked, QuickControl will automatically set ADL at download depending on the previously
downloaded Serial Interface (SIF) and Baud Rate (BRT) commands. An error messagdesplalyieel if
"auto" ADL is used in a program without SIF and BRT. Settings for ADL set to Auto are as follows:

RS232: ADL=1 (enablesR% multidrop mode)
RS$S485: ADL=2.4ms+5*<character time period>

For Modbus® protocpthe ACK Delay configurdset2character time periodetween the query frame
and the response frameSee Application Note "Q&N038 Modbus Protocol" for details.

See Technical Document "@II053 Serial Communications" on our websiteafdditionaldetails.

Command Info

Comman Command Parameters Param Type| Parameter Range
Type/Num
ADL Program Delay Count in ticks S16 -32767 to 21845
Class D 1 tick= 120 uSec
173 (OxAD) For negative values:
2 words 1 tick =40 uSec
Thread 1&2
Example QuickControl Example
Delay ACK for 2.52 milliseconds Edit ADL: ACK Delay 5
21 x 120 uSec= 2.52 ms . .
[
regzponding to a cormmand.
@16 173 21 (CR) o mm— [ e
Seria Intettace (BIF and Desciption
Baud Rate [BRT). See "'Description”
Response far details. ™ Auto
ACK only Dol 258 msec Units
& Marmal
J {7 Mative
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Initialization Commands

AHC:Anti-Hunt Constants

See Also: AHD:Asdtiunt Delay, AHM:AntHunt Mode
Description
Anti-Hunt Constants sets the thresholds used to determine if the positisaffiiently close to the
target to allow the motor to go into and to stay in Aktunt mode The first parameter is the maximum
error (in counts) allowed in the AAtunt mode before the unit will revert to normal closed loop
operaion. The second parameter is the maximum error allowed to enter the-lmtit mode.This
command is primarily used for Hybrid Servo Motors; it should not be used for DC or brushless DC.

Setting the second parameter to a negative number (QuickContfIS©1 &/ KSO1 |1 2f RAy 3 |/
will cause a slightly different operation when going from no Ahtnt into AntiHunt (Closed => Open).

Normally the device will not go into Artiunt until the error is within the limit and the current torque

(current) is lss than the Open Loop Holding torque (current). When the error parameter is negative, the

G2NJjdzS Aa y2i OKSOlSRO® ¢tKAa Fff2ga FT2NI T SNR K2fR

If the Torque Limits (TQL) Open Loop Holding and Open Loop Moving paranagteizelen set to zero,
then the parameters in this command sets the limits of a conventional -thaad .

QuickControl Edit Mode: Encoder Defaults Max
9 Default: (see table on right). Counts/ Open to Close/ Recommended
(Default for Initialization Wizard). Rev (CPR) | Close to Open
{1 Disable AntHunt. 4000 10/4 30
§ Edit the parameters manually. 8000 20/8 60
16000 40/16 120
Command Info
Command Command Parameters Param Type | Parameter Range
Type/Num
AHC Program Open to Closed S16 0 to 140
Class D
150 (0x96) Closed to Open s16 1140 to 140
3words
Thread 1&2
EX am p | e Edit AHC: Anti-Hunt Constant [
Gointo Antil dzy & ¢ KSY @GAGKAY «
target. Gooutof Antl dzy' (i 6 KSY M€ || Mmoo DE#
a.Wa 10 counts Test
' A ot
@16 15010 4 (CR) e e | eaua
]47 counts : g:' bl“
Response —_ © Ed
ACK only
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Initialization Commands

AHD:Anti -Hunt Delay
See Also: AHC:Asiunt Constants
AHM:AntiHunt Mode
Description
After the conditions are met for Antilunt as specified by th&nti-Hunt Constants (AHC) command, this
Anti-Hunt Delay (AHD) specifies the amount of delay before going inteHmti. This is useful for
Fff26Ay3 | aeadSyY GAYS dl2dzyaiassS GiikEdee LINNSACRONY (iA2y 3 2aAeyad
Anti-Hunt Constants (AHC) for more details.

Settling time is a system parameter, which must be analyzed under real working conditions. Using the
Control Panel in QuickControl allows viewing of motion profiles for analyzing settling times.

Command Info

Command Canmand Parameters Param Type | Parameter Range
Type/Num
AHD Program Delay Count in Ticks ule 0 to 65535
Class D 1 Tick = 120usec. Default =1250 ticks
230 (OXE6) (150ms)
2 words
Thread 1&2
Example QuickControl Example
Allow AntiHunt 10 millisecondafter a motion is
completed. Edit AHD: Anti-Hunt Delay [
Dielay before moving into AntiHunt _DK
@16 230 83 (CR) e ’
10 mSec Description
Response — Units
ACK only : :tm'
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Initialization Commands

AHM:AnNti -Hunt Mode

See Also: AHC:Asiunt Constants

AHD:AntiHunt Delay

Description
Thedefault mode of AntHunt automatically switches from open loop to closed loop as soon as a
motion begins, and then remains in closed loop for Ahint Delay time counts after the motion as
completed and the position error is less than the Closed to Qqaeameter. AntiHunt Mode with
Mode=1 bypasses the in motion check, allowing the servo to remain in open loop, even while moving, as
long as the error is sufficiently low. A value of Mode=0 switches theHntt function back to its
default mode of operabn.

With Mode=1, some AntHunt Delay (AHD) is useful to keep from switching between moving and
stopped while moving at low speeds.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
AHM Program Mode S16 Oorl
Class D 0 = only when
Code (Hex): stopped (Default)
219(0xDB) 1 = moving or
2 words stopped
Thread 1
Example QuickControl Example
Allow AntiHunt Mode only while stopped.
y PP AHM:Anti-Hunt Mode [
@16 2190 (CR) AR
Cancel
Response Description
ACK only T

Anti-Hunt Mode
& only when stopped
[default)

™ when moving ar
stopped
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BRT:Baud Rate

Description

Initialization Commands

This command is used to change the devices baud rate.

Negative values set the hard divisor for odd baud rates.

Divisor = 2.5MHz/(Baud Ratéd)

If this command is sent in Immediate Mode, thepense will be at the new baud rate.

See Technical Document @053 Serial Communications on our website for details.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
BRT Program Speed; Character bit rate S16 3 = 300 (baud)
Class D 12 =1200
174 (OXAE) NOTE: Negative, indicates 24 = 2400
2 words bit period.Contact Factory 48 = 4800
Thread 1&2 | for special baud rates. 96 = 9600
192 =19200
288 = 28800
384 = 38400

576 = 57600 (Default
1000 =100000

1152 =115200

2304 =28400*
2500=250000**

or

-11 t0-32767

* Not available for Modbus®, ** DMX only.

Example

Set the baud rate for 57.6K.

@16 174 576 (CR)

Response

ACK only

QuickControl Example

Edit BRT: Baud Rate [
Thiz command will change the device's
baud rate, but not the PC's.
Cancel
Eaud Rate Dezcription
Maode
{* Mammal
o ™ Mative
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Initialization Commands

CER:Command Error Recovery

See Also: KMR:Kill Motor Recovery, PLR:Power Low Recovery
Description
CER sets up options for recovénmym a Command Error. Command Errors occur when the device is
programmed to do something it cannot due. For example, a Command Error will occur if the servo is
asked to move 1000 revs is 1ms. The required velocity is greater than 4000RPM. ByGefauiand
Errors halt the program and set bit 12 in the Polling Status Word (PSW). When CER is used, the user
can, instead, designate a recovery program to load and run anytime a Command Error occurs.

A value of 0 will disable this function. A valuedfwvill run the code from notvolatile memory location
0.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
CER Program Process S16 0 = Do Nothing
Class D -1=Load and Run
65 (0x41) Program @NV Mem
2 words Adr 0
Thread 1
####= Load and Run
Program @ indicated
NV Mem Adr
Example QuickControl Example
Recover command error from nevolatile Edit CER.Command Error Recovery i
memory location 1000
Select Action to Take for Recovery ﬂ
@16 65 1000 (CR) (+ L pad and Hun Program Name selected from lis M
Program Name |
Res p o n S e " Load and Run Program at Absolute Address
ACK only I

" Load and Run Program at Ny Memory Address 0

" Do Mothing
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Initialization Commands
CLM:Control Loop Mode

Description
This command sets the control loop of the servo to operate around either Position (default at power
up) or Velocity.

In velocity mode, the servo lodp closed around velocity rather than position. The proportional gain
term is disabled (zeroed out), and the integrator acts on the difference in velocities between the target
velocity and the actual velocity. The amtindup on the integrator is configudeto smoothly recover

from a motion stoppage without oveuunning the desired velocity.

NOTE: In Velocity Mode, the Error Limits kill motor condition must be disabled (see Kill Motor
Conditions (KMC) command for details).

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
CLM Program Mode U16 0 = Position mode
Class D (Default)
166 (OxAB6) 1 = Velocity mode
2 Words
Thread 1
Example
@16 166 0 (CR) QuickControl Example
CLM:Control Loop Maode
Response
ACK only e e e joop lound 0

Cancel

il

Dezcription

Mode
¢ Position

" Welocity
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Initialization Commands

CTC:Control Constants

See Also: CT2:Control Constants 2
FLC:Filter Constants, FL2:Filter Constants 2
Description
This command sets the various setgop gain control constants. €ke are used in tunintpe servo.

QuickControl stores a default set of parameters for each motor type (i-8, 23H1). If "Use Default
For Device" is checked, QuickControl will use the default parameters and adjust Kp with respect to
encoder resolution.

Kp = Kp(default) * Encoder Resolution (counts/rev) /4000

See Technical Document @054 Servo Tuning on our websitegervo loop and tuning procedures

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
CTC Program Kv;: Velocity 1 Feedback U16 0 to 32767
Class D Gain
148 (0x94) Kv2: Velocity 2 Feedback
3 words Gain U16 0 to 32767
Thread 1 : i
va_f. Velocity Feedfoward U16 0 to 32767
Gain
Ka:_ Acceleration Feedback U16 0 to 32767
Gain
Kaff: Acceleration
Feedfoward Gain uie Oto 32767
Kp: Proportional Gain Ul6 0 to 32767
Ki: Integrator Gain Ul6 0 to 32767
Example QuickControl Example
@16 148 010 10 10 10 200 1000 (CR)
Edit CTC:Control Constants i
Response
ACK only Gl |
ES‘I |2DD Dezciption
(¥l Test

K.wff
ka
. aff
Ki

puy
=
=
=

11T

Default For
Device
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Initialization Commands

CT2: Control Constants 2

See Also: CTC:Control Constants
FLC:Filter Constants, FL2:Filter Constants 2
Description

This command sets the various setwop gain control constantsThese are used in tunirige servo.
These correspond to the CTC constants, with one additional filtered acceleration term, Ka2, to
accommodate a second simulated inertial damper.
Note: If used with the standard velocity filters (FLC), iKa8sumed as zero
QuickControl stores a default set of parameters for each motor type (i-8, 23H1). If "Use Default
For Device" is checked, QuickControl will use the default parameters and adjust Kp with respect to
encoder resolution.

Kp = Ig(default) * Encoder Resolution (counts/rev) /4000

See Technical Document @054 Servo Tuning on our website for details.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
CT2 Program Kv1: Velocity 1 Feedback U16 0 t0 32767
Class D Gain
70 (0x46) Kv2: Velocity 2 Feedback
9 words Gain ule6 0 to 32767
Thread 1 : i
vaf. Velocity Feedfoward U16 0 to 32767
Gain
Ka;: Acceleration 1 Feedbag U16 0 to 32767
Gain
Ka?: Acceleration 2 Feedbag U16 0 to 32767
Gain
Kaff: Acceleration
Feedfoward Gain U6 0'to 32767
Kp: Proportional Gain ul6 0 to 32767
Ki: Integrator Gain Ul6 0 to 32767
Example QuickControl Example
@16 7004450550 1000 (CR)
Edit CT2:Control Constants 2 (I
Response T
ACK only Caﬂn; |
ES_I |50 Drescription
Fo Test

Kowff
Kal
K.a2
K.aff

{11

Ki nan

Default For
Device
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Initialization Commands

DDB:Disable Done Bit
See Also: EDH:Enable Done High
EDL:Enable Done Low

Description
5AalofSa GKS a52ySé¢ oAl oLkh I m0 2y (GKS asSNp2o ¢
(See Enable Done Hit2 NJ Y2 NB RSGFAf adov . @& RSTFlLdA G GKS a52y¢
Command Info
Command Command Parameters Param Type| Parameter Range
Type/Num
DDB Program NONE NONE NONE
Class D
171 (OXAB)
1 word
Thread 1&2
Example QuickControl Example
5Aal06ftS dzal 38 2F GKS & 5biakg
@16 171 (CR) 06 Disbe Dare B8
Description
Response IBSl Cancel
ACK only =

SilverLode Command Reference Rev 6.18 Page 43



Initialization Commands

DEM:Disable Encoder Monitor
See Also: EEM:Enable Encoder Monitor, EMN:Encoder Monitor

Description
Turns off the Enable Encode Monitmode. If the Enable Encode Monitor mode was set¢bimmand

will take it out of the monitor mode and return the Digital 1/O to normal operation.

Note: The SilverDust accepts this command (to provide back compatibility with previous initialization
files), but this command does not affect anything as thald# Encoder Monitor functionality was
removed from the SilverDust. Th&kade SilverDust, instead, has dedicated buffered encoder signals
available without using up normal I/O lines.

Command Info

Command Command Parameters Param Type | ParameterRange
Type/Num
DEM Program NONE NONE NONE
SD n/a Class D
171 (OxXAB)
1 word
Example QuickControl Example
Turn off monitoring of the Internal Encoder. Dialog -

Cormrmand Mame
|DEM:DisaI:uIe Encoder kManitar

@16 171 (CR)

Dezcription

Test Cancel

Response
ACK only
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Initialization Commands
DIF:Digital Input Filter

Description

Sets up a filtetime constant for any of the digital inputs. A "0" in the I/O line parameter causes all of
the input filter constants to be changed at the same time. Selecting 1,2, 3, 4, 5, 6 or 7 for the I/O line
changes only the selected line.

The Filter Constant is in "Ticks" (120 usec / tick). Setting the filter constant affects how long a digital
state mustbe heldfot® S RS@AOS (2 GasSS¢ GKS IABSYy adlridiSo
exclusively in the new state for the entire period, but just that it is in that state sufficiently long for the
counter to expire.

For example, with the filter set to 8 ki (approximately 1 mS), and transitioning from low to high: 5
high states, followed by 2 low states (such as switmlnige / noise) require anothé3-5+2 = 5 ticks of
high before a high would be reported. 8 consecutive high levels are not requirednifiiisizes the
effects of noise/contact bounce on the system.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
DIF Program I/O Line # ule 0 = All Lines
Class D lto7
Code (Hex): (101 to 116 for
252 (OxFC) SilverDust with
3 Words extended 10)
Thread 1&2 | Filter Constant ui6 0 to 32767
Default: 83 ticks
(10ms)
Example QuickControl Example
Filter Input #1 so that it mst be either low or Edit DIF: Digital Input Filter [
high for atleast 10 milliseconds before the low
or high state is accepted.
10 Line %
@16 252 B3 (CR) [ <] Descipion |
Filter Canstant i”";mmal
Response 10 moee |
ACK only e

SilverLode Command Reference Rev 6.18 Page 45

¢ K S



Initialization Commands
DIR:Direction

Description

Establishes the direction in which the servo will turn given a motion in a positive direction. Normally
the devicewill turn Clockwiséwhen viewed from the shaft end of servo) when a positive distance or
velocity number is used. A negative number will cause the servo to turn counter clockisiag the
Direction command, tis default operation can be reversed.

WARNING: DIR can only be used when the device is being initialized and before the Go Closed Loop
(GCL) command is issued. If DIR is used after GCL the unit will fault with a sequence error. Typically,
this commands only edited within the device Initialization Wizard while editing the initialization file
"Factory Default Initialization.qcp".

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
DIR Program Mode S16 0 = Normal (CW)
Class D (Default)
184 (0xB8) 1 = Reverse (CLW)
2 words
Threadl
Example QuickControl Example
Clockwise DIR:Direction [
@16 1840 (CR) nore s Donts
rererence o wiewing naft end o
Response e VA Opwesly e |
ACK onIy Command Reference for details) Drescription

Default Direction
(« Clockwise

™ Counter Clockwise
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Initialization Commands

DLC:Dual Loop Control

See Also: SEE:Select External Encoder

SLC:Single Loop Control

Description
Configures the device to run in a Dual Loop control mode. In Dual Loop Control, the device servos its
position based on an exterhar secondary encoder signal. Device commutation, velocity and
acceleration feedback information is derived from the internal or primary encoder. Moving and holding
error limits also use the secondary encoder for the Kill Motor Conditions.

When enteringdual loop control the device sets its target position to actual position (position of
secondary encoder) to prevent a sudden motion.

Use the Select External Encoder (SEE) command to set up the secondary encoder usage prior to using
DLC.

NOTE: The Contr@lonstants (CTC) typically need to be configured differently for single loop operation
than for dual loop operation. The Velocity and Acceleration parameters for motions become related to
secondary encoder counts rather than primary encoder units. Thedesdrd acceleration and

velocity terms are relative to full speed in secondary encoder units while the feedback terms are
relative to the primary encoder units, thus the feedback terms may need to be different from the
feedfoward terms in order to miniméfollowing error.

NOTE: For units supporting the SSI interface, the SSI port may be selected as the dual loop feedback
position source by configuring the SSI command to select the SSI source as a dual loop source while the
system is operating in singleop mode. When DLC is executed, the SSI position will be used as the
feedback position.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
DLC Program NONE NONE NONE
Class D
243 (0xF3)
1 word
Thread 1
Example
Configure the device for Dual Loop Control QuickControl Example
Dialog e e

@16 243 (CR)

Command Mame
DLC:Dual Loop Cantrol

Response
ACK only

Descrption

Test Canicel
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Initialization Commands

DMD:Disable Motor Driver

See AlsoEMD:Enable Motor Driver
Description
Disables the motor driver. The device will be unable to move when attempting any motion command.
This is a software disable that can be overcome by the Enable Motor Driver (EMD) cofifrttzend
motor constants have alrely been set)or by setting the Motor Constants (MCT).

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
DMD Program NONE NONE NONE
Class D
228 (OxE4)
1 word
Thread 1
Example QuickControl Example
Disable the Motor Driver electronics Dialog
@16 228 (CR) |%DhT;E?:ar;|:mhdeotorDriver
Res ponse Description : :
ACK onIy Test Cancel
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Initialization Commands
DMRM:DMX Register Map

Description

DMRM is a Comb@ommand (see Combbommand at the beginning of this manual for details) that
maps incoming DMX512 serial data to SilverLode data regifttemsists of multiple Write Register
Program (WRP) commands, encoding the DMX state machine.

WhenDMRM is used, registers & are reserved for internal use.

See Application Note " QB8N045 DMX512 Protocol.doc" for more details including how to map more
than 6 registers.

Command Info

Command Command Parameters Param Parameter Range
Type/Num Type
DMRM Program START Code us 0-255:0 (default)
Class COMBC Comm Timeout U3z
D in ticks
40 words 1 tick=120 uSec.
Thread 1&2 | Num Reg Maps ul6 1-6
Reg Mapi6 6x U32

QuickControl Example

Edit DMRM:DMX Register Map ‘ @
NETE, DWEM revees el 2537 fr b el e
NOTE: SetBRT command to 250K Baud Cancel

Description
Murber of Registers To Map - Advanced
tap Register To Map Dibdi Slot Mult-Slot Setup |
1 User [41] ‘ o Edit
2 User [42] [T e
3 User [43] IE
4 User [44] [ Edt
5 User [45] |F——— _ Ed
5 User [46] | Ea |
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Initialization Commands

DMT:Disable Multi -Tasking

See Also: EMT:Enable Mdsking
Description
Disables the device's Multiaskingpperation. See Enable Mulfiasking for more information on multi
tasking operation.

DMT will immediately stop argctive trajectorycommand (i.e. motion) with no ramp down.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
DMT Program NONE NONE NONE
Class D
226 (OXE2)
1 word
Thread 1
Example QuickControl Example
Disable the MultiTasking operation Dialog e
Command MName
@16 226 (CR) DMT:Disable Multi-Tasking
Description
Response Test Cancel
ACK only
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Initialization Commands

EDH:Enable Done High

See Also: DDB:Disable Done Bit

EDL:Enable Done Low

Description
9yl 60f Sa AlYRADZYVISLY 2y GKS aSNWB2 Lkh [AYS I mMd ¢KS a
within the errorlimits. When the servo is idle (no pending commands and no active motions) and
GAGKAY GKS SNNBNJ fAYAG&AZ Lkh Im gAff 068 KAIK 6damé
0S t26 o6anéuv YR (GKS DNBSYy [95 ¢6Aff 06S RIFENJ®

Note, if multiple coomands are in the Program Buffer, all of them must complete (and the error within
fAYAGa0 060SF2NB GKS dzyAld A& a52ySéod

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
EDH Program NONE NONE NONE
Class D
251 (OxFB)
1 word
Thread 1&2
Example QuickControl Example
9yl ofS dzal 38 2F GKS a52 ey e asSddAyd
I/O line #1 High

Command Mame
|EDH:Enable Done High

@16 251 (CR)

Description

Response Test
ACK only
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Initialization Commands

EEM:Enable Encoder Monitor
See Also: DEM:Disable Encoder Monitor, EMN:Encoder Monitor

Description

The Enable Encoder Monitoommand is used to output the Internal Encoder signals to the Digital I/O.
It causes a buffered copy of the raw encoder signals to be output to three digital lines for external
viewing. The Encoder A signal is output to I/O line #1, the Encoder B sigf@aldit line #2 and the
Encoder Index signal is output to 1/O line #3.

These signals have the same output specifications as the generic digital outputs. I/O lines #1, #2, and #3
are not available in Bit Output mode (either set or clear) while the eacodtputs are enabled.

Similarly, the Encoder outputs may not be enabled while any of the three 1/O lines are in output mode.
Either of these conflicts will cause a Command Error and will terminate the program. See Using I/O in
the User Manual for more formation on I/O usage and conflicts.

For the Xseries, if the EEM command is enabled to output the encoder on IO # 1, 2, & 3, and the SEE
command has the internal encoder output to 10 #4, 5, 6, tthenencoder signals to 10 #1, 2, & 3 are
inverted so & to provide differential encoder output signals.

To exit this mode, use the Disable Encoder Monitor command.

For using the encoder output for controlling or sending signals to other external devices see the modulo
commands. These commands are desigreelde more flexible in outputting encoder signals.

This command is NOT applicable for SilverDust. See Encoder Monitor (EMN) for a
similar capability.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
EEM Program NONE NONE NONE
Class D
SD n/a 170 (OxAA)
1 word
Example QuickControl Example
Turn on monitoring of the Internal Encoder. Dialog 55
@16 170 (CR) Command Mame

EEM:Enable Encoder Monitor

Response Betelelo s
ACK onIy Test Cancel
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Initialization Commands

EDL:Enable Done Low

See Also: DDB:Disable Done Bit

EDH:Enable Done High

Description
9yl 60f Sa AlYRADZYVISLY 2y GKS aSNWB2 Lkh [AYS I mMd ¢KS a
within the error limits. When the servo is idle (no pending commands and no active motions) and
GAGKAY GKS SNNEBNJ f AYAGAZ Lkh belghtedjothdrwise, FO#1i@ O G né 0
0S KAIK o6amé0 FyR (G4KS DNBSYy [95 gAff 06S RIN]O®

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
EDL Program NONE NONE NONE
Class D
187 (0xBB)
1 word
Thread 1&2
Example A A QuickControl Example A
9y lFo6fS dzall 3S 2F (GKS a52yS¢é AYRAOFGAZ2Y o6& aSaiAay3
I/0 line #1 Low
Dialog =
@16 187 (CR)
Command Mame
Response |EDL:Enal:u|eDu:une L
ACK onIy Description
Teat LCancel
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Initialization Commands

EMD:Enable Motor Driver

SeeAlso: Disable Motor Driver (DMD)
Description
Enables the device motor driver. The driver is by default endiyetie initialization progranthis
command is only required if the driver has been disabled using the Disable Motor Driver (DMD)
command or ddabled by the Kill Motor operation or by an over voltage condition.

If the user is enabling the unit after it has been disabled, and any potential exists that the motor shaft
has been rotated since the motor was disabled, then the user should make sita¢hmotor target

and position are made equal before enabling the motor so as to prevent the motor from sudden
rotations. This may be accomplished using either the Zero Target Position (ZTP) orfthd &get
Position TTP) commands. The ZTP sets libthTarget and Position to zero, while th€P maintains

the actual motor Position information, and merely sets the target to the current position so that no
error exists when the motor is enabled to prevent unwanted motion. If it is necessary to rélséore
motor to its prior location, then save the target value before doing a STP command, and then do an
absolute move using to the saved Target position.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
EMD Program NONE NONE NONE
Class D
227 (OXE3)
1 word
Thread 1
Example QuickControl Example
Enable the motor driver Diorod [
Command Name
@16 227 (CR) [EMD-Enable Mator Driver
Deseription :
Response Test Cancel
ACK only
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Initialization Commands

EMN:Encoder Monitor

See Also: EEM:Enable Encoder Monitor,SEE:Select External Encoder
Description
The Encoder Monitor command is used to output the Internal or External Encoder signals to the Digital
I/O. It causes a buffered copy of the raw encodgnals to be output to three digital lines for external
viewing. The Encoder A signal is output to I/O line #4, the Encoder B signal to I/O bit line #5 and the
Encoder Index signal is output to 1/O line #6.

These signals have the same output specificetias the generic digital outputs. I/O lines #4, #5, and #6
are not available in Bit Output mode (either set or clear) while the encoder outputs are enabled.
Similarly, the Encoder outputs may not be enabled while any of the three I/O lines are in ougdat m

Note: Internally to the SilverDust, this and the Select External Encoderc(®iiand are the same
command. This means that EMN also configures the SilverDust to read the encoder on I/O 4,5 and 6 to
registers 200 and 201. The advadgmrameter Index State specifies how the index pulse is processed
(see SEE for details). If EMN and SEE are used in the same program, the last one executed will override
any previous EMN or SEE commands.

Mode

2 Output Internal Encoder A,B,Z to 1/0 #4,5,6

3 Output External Differential Encoder A,B,Z from SSI Port to I/O #4,5,6. This is only valid on a
controller with an SSI port.

4 Disable Encoder Output

5 Output Internal Encoder A,B, to I/O #4,5

6 Output External Differential Encoder A,B from SSI Port to 1/B. #4

This is only valid on a controller with an SSI port.

NOTE: This command is NOT applicable for SilverNugget TBD, SilverDust MG, SilverDust IG and
SilverDust IGB.

Command Info

Command Command Parameters Param Parameter Range
Type/Num Type
EMN Program Mode S16 2-6 (see above)
SD30 Class D Index State S16 0 (not used at this time)
192 (0xC3) —
4 words Reserved ule 0 (not used at this time)
Thread 1
Example QuickControl Example
Turn on monitoring of the Internal Encoder. Edit EMN: Enable Encoder Monitor [
@16192 200 (CR) Ouput encoder to 170 #4.5 and 6
Cancel
Response Output Int Enc A8 Z to /0 #4,5.6 j Drescription
ACK Only Advanced
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Initialization Commands

EMT:Enable Multi -Tasking

See Also: DMT:Disable Mul@sking
Description
Enables the device's muttisking operation, which allows motion while executing a program. By
default, the device does not continue internal program execution when performing a motion command
or while executing in a mode command (i.e. VMP, VMI, SSD+RSB,> ¢LaX tlLaX ta/ ZX0®
Multi-Taskingallowsthe device to continug¢hread 1program execution after a motion command or
mode has been startedhis is separate from muitihreading which allows more than one program to
run concurrently (thread 1rad thread 2).

See MultiTasking in User Manual for more details.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
EMT Program NONE NONE NONE
Class D
225 (OxE1)
1 word
Thread 1
Example QuickControl Example
Enable multtasking operation Dislog -
Command Mame
@16 225 (CR) |EMT:Enabls Multi-Tasking
Response _ Description |
ACK onIy L Cancel
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Initialization Commands

ERL:Error Limits

Description

The Error Limits command sets allowapéesition error before the Holding and/or Moving Error bits
are set in various status words (see Status Words in User Manual for bit definitions). The Delay to
Holding parameter specifies the time the device waits after a move is completed before irgoes f
moving torque to holding torque (see Torque Limits (TQL) command)from applying moving error
limits to holding error limitsThis allows setting a larger window while moving and tightening the error
window after the motion has completed and theldg time has exhausted.

I & LJS OA dr €lutct rhadé nihy be implemented by setting the error limits to negative values. The
absolute value of the limit is still used to generate Holding and Moving status conditions, but the target
is not dlowed to get farther than the respective error limit from the servo position. This creates a slip
clutch effect. NOTE: Since the Holding and Moving status bits are set in the Internal Status Word
(ISW), these bits should be disabled in the kill motmrdition commands KMC and/or KMX. See Error
Limits and Drag Mode in User Manual for more details.

Note: If you are using QuickControl with the Drag Mode box checked, it will automatically (internally)
negate the error limits for youAn error value otero disables that error check.

Command Info

Command Command Parameters Param | Parameter Range
Type/Num Type

ERL Program Moving Limit S16 | -32768 to 32767 , Default =0
Class D QuickControl Default = 20000
151 (0x97) Holding Limit S16 | -32768 to 32767, Default =0
4 words QuickControl Default = 20000
Thread 1&2 | Delay to Holding| S16 | 0to 65535 ,Default = 100 ticks

(ticks) QuickControl Default = 120ms
Example

Allow 500 counts of error while moving and 100 counts of error when hofatisgion. Allow 120
milliseconds before going into Hold mode with its tighter error limit.

@16 151 500 100 1000 (CR) QuickControl Example
Response Edit ERL: Error Limits -]
ACK only —

Fowving Error Linnt |500 counts [escription

Holding Error Limit {100 counts Unit
hiits
Delay to Halding IW mSec * Moarmal
Cragkaode [ " Mative
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Initialization Commands

ETN:End Of Travel, Negative
See AlsoSSL:Soft Stop Limits
ETP:End Of Travel, Positive
Description
End Of Travel, Negative (ETN) allows the user to choose the condition for end of travel in the negative
direction. ETN will prevent the Trajectory Generator from commanding additional movement in the
negative direction (normally CCW) if the corresponaiogdition(s) are met.

QuickControl's "standard" implementation of ETN allows the user to specify a single input for the
negative end of travel limit. The "advanced" implementation, allows the user to specify multiple
conditions (including inputs) fromme Internal Status Word (ISW), the Internal Status Word 2 (1S2), and
the Extended 10 Word (X10).

Parameter Details for Non-QuickControl Users

¢tKS o LIANRBR 2F 9yl oftSk{GFrdS é2NRa INB FT2NJ G4KS adtl
of the Enable word enables the corresponding bit to be checked. The State word determines the level

GKFG Aa O2yaARSNBR Fa a! OdAagSeé FyR gAft LINBSGSyl Y
Enable bit.

When the Trajectory Generator detects any loé tselected conditions selected by this command,

negative changes (normally CCW) in the target position are prohibited. If a velocity or time based move

is underway, the motion will not reach its intended destination. A profile move will continue execution

until either terminated or until the cause of the CCW limit has been removed. Note that if an error
GoAYyRdzLE KIF & 200dzZNNBRX aG2LIIAYy3 GKS (GNI2SO02NE Yl
trajectory generator may still operate in the positiomatition even if ETN is limiting motion in the

negative direction.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
ETN Program Condition Enable ISW S16 0-65535
Class D Condition State ISW S16 0-65535
67 (0x43) | Condition Enable 1S2 S16 0-65535
7 words Condition State 1S2 S16 0-65535
Thread 1 Condition Enable XIO S16 0-65535
Condition State XIO S16 0-65535
Example QuickControl Example
Preventnegative motion if input 5 is low AR =7 e
Standard | Advanced |
@16 67008192000 (CR) o
L p—
Response - T Low
ACK only o e
[ ok | Cancel Help

SilverLode Command Reference Rev 6.18 Page 58



Initialization Commands

ETP:End Of Travel, Positive
See Also: SSL:Soft Stop Limits
ETN:End Of Travel, Negative
Description
End Of Travel, Positive (ETP) allows the user to choose the condition for end of travel in the positive
direction. ETP will prevent the Trajectory Generator from commanding additional movement in the
positive direction (normally CW) if the corresponding condition(s) are met.

This is basically the same command as End Of Travel, Negative (ETN). See ETN for parameters details.

Command Info

Command Command Parameters Param Type Parameter Range
Type/Num
ETP Program Condition Enable ISW S16 0-65535
Class D Condition State ISW S16 0-65535
66 (0x42) Condition Enable 1S2 S16 0-65535
7 words Condition State 1S2 S16 0-65535
Thread 1 Condition Enable XIO S16 0-65535
ConditionState XIO S16 0-65535
Example QuickControl Example

Prevent CW motion if IO1 is high or 10101 is low ETP:End Of Trawel, Positve

Standard  Advanced I

@166616160010 (CR) Descrption
Select which conditions of =

ReS p onse Ei&ffn?ofiﬁ:oms F:;m

ACK only Q&h —

oK | Cancel | Help |
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Initialization Commands

FLC:Filter Constants

See Also: FL2:Filter Constants 2
CTC:Control Constants, CT2:Control Constants 2
Description

Filter Constants sets the cutoff frequency for the velocity and acceleration filters.

See Technical Document @054 Sekv Tuning on our website for details.

See Scaling in User Manual for details on converting filter vhletegeeenHzandnative units.Also see
Example below.

QuickControl stores a default set of parameters for each motor type (i-8, 23H1, ....). If "Use
Default For Device" is checked, QuickControl will use the default parameters both now and at
download time.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
FLC Program Fv1: Velocity 1 Feedback S16 4096 to 32767
Class D Filter
169 (0xA9) | Fv2: Velocity 2 Feedback S16 4096 to 32767
4 words Filter
Thread 1 Fa: Acceleration Feedback S16 4096 to 32767
Filter
Example QuickControl Example
Set filters to roll of at 469, 413 and 117 Hz.
23000 = 32768 &69)(120us) Edit FLC:Filter Constants ==
24000 = 32768 &13%(120uS)
30000 = 32768 &17)2(1201) [
Fvl [469 Hz Description
@16 169 23000 24000 30000 (CR) o . %
—— # Mamal
Response fo i L Lot
ACK onIy - DefaukFer
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Initialization Commands

FL2:Filter Constants 2
See Also: FLC:Filteonstants

CTC:Control Constants, CT2:Control Constants 2
Description
Filter Constants 2 (FL2) changes the servo loops actual velocity and actual acceleration calculations from
an "estimator" model to a more efficient "observer" model and enables the anddf a second
acceleration feedback term.
FL2 overrides any previous Filter Constants (FLC) command and enables the use of CT2's Acceleration 2
Feedback Gain (Ka2) parameter.

bh¢9oo ¢tKS 2yfeé OKIy3aS G2 (KS dzy/iwBdhdegbidy I t +L ! x«
acceleration feedback term (Ka2) and the method of calculating the velocity and acceleration feedback
terms.

See Technical Document @054 Servo Tuning on our website for details.

QuickControl stores a default set of parametersdach motor type (i.e. 23, X23€l, ....). If "Use

Default For Device" is checked, QuickControl will use the default parameters both now and at download
time.

Command Info

Command Command Parameters Param
Type/Num Type

FL2 Program Kd: Damping Factor S16

Class D Ksi: Stiffness Per Inertia Factor S16

68 (0x44) Kaa: Anticipated Acceleration Factor S16

7 words Fv2: Velocity 2 Feedback Filter S16

Thread 1 Fal: Acceleration 1 Feedback Filter S16

Fa2: Acceleration 2 Feedback Filter S16

Exam p le Edit FL2:Filter Constants 2 B
Fsi = 472Hz =
22958 = 32768 &722(120uS)
32768-22958 =9810 cdlE 5 4
Fv2 = 413Hz, —— —  Descrption |
24000 = 32768 &13)(120u8) kaalin % Test
X o e
Kaa = 50% Fsi[472 Hz
Kd = 65% e
Fy2 |413 Hz )
—J— Unitz
@16 68 21255 9810 4905 24000 30001 32035 (CR) e [ " & Nermal
— " Native
Response o R - Defeut Fr
ACK onlyQuickControl Example  Jmm——
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Initialization Commands
GCD:Go Closed Loogz DC motor

Description

Puts nonhybrid servo into closed loopperation. This is typically only done one time during

initialization. This command is used to put device into closed loop mode if the unit has been placed into
open loop mode. This command DOES NOT sets the phase relationship between the rotor and the
encoder for closed loop operation, as this is hot needed for DC motors and voic®iNOT USE with
stepper / hybrid servo motors, use GCL instead.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
GCD Program NONE NONE NONE
Class D
88 (0x58)
1 word
Thread 1
Example QuickControl Example
Put device into closed loop mode Dialog o 25 |
@1688 (CR) Carnmand N arme

|GCD:Go Closed Loop DC

Response Description {
ACK onIy Test Cancel
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Initialization Commands
GCL:Go Closed Loop

Description

Puts the device into closed loaperation. This is typically only done one time during initialization. This
command is used to put device into closed loop mode if the unit has been placed into open loop mode.
This command sets the phase relationship between the rotor and the encodelofd loop operation.
(See Initialization in the User Manual for more information.)

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
GCL Program NONE NONE NONE
Class D
142 (Ox8E)
1 word
Thread 1
Example QuickControl Example
Put device into closed loop mode Dialog
Command Mame
@16 142 (CR) GCL:Go Clozed Loop
Response Qescription H
ACK onIy Test Cancel

SilverLode Command Reference Rev 6.18 Page 63



Initialization Commands

GOC:Gravity Offset Constant

See Also: TQL:Torque Limits
Description
Establishes a value that compensates for the effects of gravity on the load that the servo is driving. This
servo control parameter is designed to neutralize the effect of gravity on mechanisms that operate in
other than horizontal orientationlt enables the servo control to operate consistently in both directions
of servo rotation by creating a torque offset that counters the torque required to hold the load in
position. The offset value is in torque units the same as the Torque LimitscOr@band.

Depending on the direction of the torque applied to the servo shatft, the value can be set to a negative
or positive value.

For QuickControl, if the Edit GOC dialog box "Normal" option is checked, QuickControl will
automatically translate the grcent torque to the native torque units at time of download.

Note: The Gravity offset value allows the system to smoothly switch in and out efiAntioperation

by not requiring the error to build up or the integrator to ramp up to provide the torqeeded to

hold the load when switching from open loop to closed loop operation (given an appropriate value for
the Gravity offset has been configured.)

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
GOC Program Gravity Offset S16 -32767 to 32767
Class D Default: 0
237 (0xED)
2 words
Thread 1
Example QuickControl Example
Set the Gravity Offset to 35% Torque for a3 Edit GOC:Gravity Offset Constant —
servo

0K
@16 237 7000 (CR)

Cancel

Gravity Offzet Torque

flep

ReSpO nse i y Description
ACK only — "
{* MNormnal
" Mative
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Initialization Commands
GOL:Go Open Loop
Description
Puts the device into open loagperation. This is the default servo power up mode. This command is
used during servo initialization to aidatigning the rotor to the encoder.

The command can also be used to force the servo into open loop mode. This is not recommended for
normal operation, as the system performance is severely degraded.

If the servo is in Dual Loop Control (DLC) operatiormvwhis command is encountered, it is forced back
into Single Loop Control.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
GOL Program NONE NONE NONE
Class D
143 (Ox8F)
1 word
Thread 1
Example QuickControl Example
Put device into open loop mode Diclod -
Command Mame
@16 143 (CR) |GDL:GD Open Loop
Response Description 5
ACK onIy Test Cancel
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IDT:Identity

Description

Initialization

Commands

See Also: SMD:Set Mode (Respond to Group ID mod)

Theldentity command is used to set the Unitddd Group Ixddresses to which the device will

respond. The device will accept and respond to any command addressed with the Unit ID. The device
will accept commands sent to eghthe Group ID or to the Global ID (255), but no response will be

sent as multiple units cannot respond at the same instant. No two units should have the same Unit IO
when connected on the same network. Multiple units may share a common Group 10 whear¢hary

the same network. Do not set Unit ID and Group ID to the same value. Group ID may be set to zero

(disabled) if not needed.

Note: If SMD:Respond to Group mode is enabled, the unit so configured will respond to both its own ID
and to the Group IDThis allows '8 LJ: NJi &

ID. Only one unit in the group should be so configured.

Identities need to be in the range of 1 to 254.

Set To ID Rotary Switch Checkbox (D2-1G8)

|l aLQa

2

NEOSA @S

NBalLlyas

If checked on a controliewith an ID Rotary Switch, the Unit ID field is set to 255 which causes the
actual Unit ID to be calculated from the rotary switch and the Group ID using the following table. This
allows a user to change the Unit ID withoutpegramming the device.

Unit ID as a function of ID Rotary Switch Setting and Group ID Table

ID Rotary Switch Setting
Group ID 1 2 3 4 5 6 7 8§ 9 10 113 12 13 14 15 O
0 to 15 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16
16 to 31 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16
32 to 47 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
418 to 63 33 34 35 3G 37 38 39 40 41 42 43 44 45 4G 47 48
64 to 79 49 50 51§ 52 53 54 55 56 57 58 59 60 61 62 63 64
80 to 95 65 66 67 68 69 70 71 72 73 74 75 79 77 78 79 80
96 to 111 81 82 83 84 835 86 87 83 89 90 91 92 93 94 95 96
112 to 127 97 98 99 100 101 10Z 103 104 105 106 107 108 109 110 111 112
128 to 143 | 113 114 115 116 117 118 119 12Q 121 122 123 124 125 126 127 128
144 to 159 | 129 130 131 132 133 134 135 136 137 138 139 14Q 141 142 143 144
160 to 175 | 145 144 147 148 149 15(Q 151 152 153 154 155 156 157 158 159 160
176to 191 | 161 162 163 164 165 16€ 167 168 169 170 171 172 173 174 175 176
192 to 207 | 177 178 179 180 181 182 183 184 185 186 187 18§ 189 190 191 192
208 t0 223 | 193 194 195 196 197 19§ 199 200 201 202 203 204 205 206 207 208
224 10 239 | 209 210 211 212 213 214 215 21§ 217 218 219 220 221 222 223 224
240 to 255 | 225 226 227 228 229 23( 231 232 233 234 235 236 237 23§ 239 24(
Note: DNR dzLJ L5Q& S@Syf & RAJA aravent Having the smoe GioépalzndR 06 S

Unit ID.

Note: The ID Rotary Switch value is available via the lower 4 bits of CAN object 200Ah.

See Technical Document @053 Serial Communications on our website for details.

Command Info
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Initialization Commands

Command Command Parameters Param Parameter Range
Type/Num Type
IDT Program Group/Unit ID uil6 257 to 65278
Class D
155 (0x9B) Group ID = Unit ID = 255:
2 words Upper Byte Unit ID=ID Rotary Switch
Thread 1&2 Unit ID =
Lower Byte Default:
Unit ID=16
Group ID=20
Example QuickControl Example

To Calculate number: Multiply the Group Identity

times 256, then add the Unit Identity

Group =20, Unit =16

Identity = (20 * 256) + 16 = 5136

Group ldentity of 20, Unit Identity of 16;

@16 55 5136 (CR)

Response
ACK only

If this command is sent in Immediate Mode, the

response will be with the new Unit ID.
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Edit IDT: Identity ]
Select the Unit 1D and Group 1D to “
M D e [ o |

Cancel
Unit ID
Description
Urique address for this device l—h 3
Set to D Rotary Switch r

Group D

Al devioes onthe netwotk il o

accept commands addressed

to their Group 1D, Do not set to =) l—

Uit 1D




KDD:Kill Disable Driver

Description

Initialization Commands

See AlsoKED:Kill Enable Driver

Disables the motor driver, when a Kill Motor Conditismet. If the device is moving, it will stop
immediately in a rapid manner. The motor will be unable to move uninmabled using th&nable
Motor Driver (KMD) command. This is the default setting for the servo.

See Technical Document @052 Shutdown and Recovery on our website for details.

Command Info

Command

Command
Type/Num

Parameters

Param Type

Parameter Range

KDD

Program
Class D
183 (0XB7)
1 word
Thread 1

NONE

NONE

NONE

Example

Disable the Motor Driver electronics when Kill
Motor Conditions are met

@16 183 (CR)
Response

ACK only
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QuickControl Example

Dialog

[t

Command M amme

KDD:Kill Dizable Drivers

Deszcription

Test

LCancel




Initialization Commands

KED:Kill Enable Driver

See Also: KDD:Kill Disable Driver
EMT:Enable MulTasking
Description
Causes the device to leave the motor drivers enabled when a Kill Motor Conditiget. Normally the
motor driver is disabled with a Kill Motor Condition, this command can be used to leave the driver
enabled if continuing operation is required.

In order for this command to function, the device must bege for multitasking operation. Without
multi-tasking, the driver will be disabled when a Kill Motor Condition occurs.

See Technical Document @052 Shutdown and Recovery on our website for details.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
KED Program NONE NONE NONE
Class D
182 (0xB6)
1 word
Thread 1
Example QuickControl Example
Leave the motor driver enabled Dialog
Command N ame
@16 182 (CR) KED:Kill Enable Drivers
Drescription
Response  Test | Cancel
ACK only =
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Initialization Commands

KMC:Kill Motor Conditions

See Also: KMR:Kill Motor Recovery

KMX:Kill Motor Conditions Extended

Description
The Kill Motor Conditions allows the user to select what conditionsilllv a controlled shutdown of
the unit. The Condition Enable word selects which bits in the Internal Status W€ will be
evaluated (See Internal Status Word (ISW) in User Manual for bit definitions). Conditions deglenab
o aSdiddAay3a I amé Ay (GKS RSAANBR o0Al0 LRaAldAzy 27F
motor conditions.
The Condition State word allows the user to specify the state of the selected conditions that will cause
the device to do a comblled shutdown. Note: Ovevoltage is always enabled whenever the driver is
enabled to protect the drivers from over voltage. An oveitage condition will always disable the
drivers regardless of the of Kill Enable Drivers s{@#verMaxX series wilshort the windings during
the duration of the over voltage to prevent excessive regeneration.)
See Technical Document @052 Shutdown and Recovery on our website for details.

Default has only Over Temperature enabled.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
KMC Program Condition Enable U16 0 to 65535
Class D
167 (OxA7) | Condition State Ul16 0 to 65535
3 Words
Thread 1
Example QuickControl Example
Shut down servo if any of the following conditions
ar‘e m et Edit KMC:Kill Motor Conditions . Lﬂ_hj
1/O#1 LOW (b|t 4) Select which condiions wil Kil' the mator d:a,:;z et i
Over Temp (bit 7) ore ek e
Moving Error (b|t 8) IndexFound  Disable MavingEner  TRUE
Last Calc'Was Zera Disable Holding Enor - Disable
NOTE Over Temp TRUE — O Last Calc Was Positive  Disable Halt Command Was Sent  Disable I

Last Calc ‘W as Megative  Disable Input Found On Last Move  Disable
“I/0 #1"  Disable Delay Counter Exhausted  Disable

Enable =2+ 2 + 2= 400 /0 #2' Disable OverVoltage  Dissble
State = 20 + 27*0 + 2*1=256 “I/0#3" Disable LowYoltage  Disable

Temp/Driver Enable It

@16 167 400 256 (CR)

Response
ACK only
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KMX:Kill Motor Conditions Extended

See Also: KMR:Kill Motor Recovery

KMC:Kill Motor Conditions

Description
The Extended version of Kill Motor Conditions (KMC) provides 3 status and 1/0O words of conditions that
maybe selected to allow a controlled shutdown of the unit. The three Condition Enable words selects
GKAOK o0Ada Ay GKS NBaLISOGAGS NBIAAGSNBR oAttt 0SS SO
S@lLtdz2 G6§SRZ YR I ané¢ @Iigiored Zithie& \BoddSaredlSW 52 adOATD K | NB
See User Manual for bit definition.

The Condition State word allows the user to specify the state of the selected conditions that will cause
the device to do a controlled shutdown. Note: Oweltage isalways enabled whenever the driver is
enabled to protect the drivers from over voltage. An evettage condition will always disable the

drivers regardless of the of Kill Enable Drivers s{@iverMaxX series will short the windings during

the duration of the over voltage to prevent excessive regeneration.)

See Technical Document @052 Shutdown and Recovery on our website for details.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
KMX Program Condition Enable ISW ule 0 to 65535
Class D Condition State ISW u16 0 to 65535
220 (OxDC) Condition Enable 1S2 Ul16 0 to 65535
7 Words _
Thread 1 Condition State 1S2 ule6 0 to 65535
Condition Enable XIO ui16 0 to 65535
Condition State XIO ui6 0 to 65535
Example QuickControl Example
Shut down servo if: Edit KMX: Kill Motor Conditions Exte... [
I/O#1 LOW (bit 4) 5 .
Over Temp (bit 7) _ Cael|
Moving Error (bit 8) Edit 15w
NOTE Over Temp TRUE = O Select which conditions of i
W e e 4:‘:;
it
Enable ISW =*2 2’ + 2= 400

State ISW =%20 + 27*0 + 2*1=256
@16 167 400 256 0 0 0 O(CR)

Response
ACK only
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Initialization Commands

KMR:Kill Motor Recovery

See Also: Kill Motor Conditions (KMK{Jl Motor Extended (KMX)
Description
Kill Motor Recovery sets up options for recovenm a device shut down. The Kill Motor Conditions
(KMC)and Kill Motor Extended (KME}tablishconditions that will cause the device to shut down.
Using Kill Motor Recovery the device can perform a standard or user defined procesfbalizing
the device. User programs can be executed that have been previously stored in tvelatle
memory. (See Kill Motor Conditiofa more detail).

Three options available:
1. & nc¢éDefault: No recovery program designatdthe device drops out of any motion or
program that is currently executing and goes into an idle state. The drivers are disabled. At this
point the device will sit with no current to the device.
2. &M & Normal operation:=1 is a special parameter value ioating to run the initialization
programfromnoAd2 f | GAEf S YSY2NER f20F0A2Yy dané
3. al | kNoémal operation: The routine located at #### is loaded and executed.

NOTE: If QuickControl is polling the device when the shutdown occurs, it will display thefctese
fault providing the KMR program does not clear it too quickly. Because of this, it is recommended that
the KMR program have short delay in it before clearing the fault. QCI suggests 100ms/axis.

See Technical Document @052 Shutdown and Reeery on our website for details.

Command Info

Command Command Parameters Param | Parameter Range
Type/Num Type
KMR Program Process S16 | 0 = Do Nothing
Class D -1 = Load and Run Program
181 (0OxB5) @ NV Mem adr 0.
2 words ##H#Ht = Load and Run Program
Thread 1 @ indicated NV Mem adr.
Example QuickControl Example
After motor shutdown load and run "Fault
Recovery" program which is stored at 542. Edit KMRKill Motor Recovery =
NOTE: In QuickControl, the user only needs to et et Tk o vy B

specify the program name. The address is Dessipion

f* { oad and Run Program Mame selected from list

calculated automatically. |

" Load and Fun Program at &bsolute Address
@16 181 542 (CR) iy
Res p o n S e " Load and Run Program at NV Memomy Address 0
ACK Only " Do Nothing
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LVP:Low Voltage Processor Trip

See Also: PLR:Power Low Recovery

LVT:Low Voltage Trip

Description
This command is only usable with units that provide separate power supply inputs for the processor
and for the driver sections. This command allows the monitoring of the processor power supply for low
voltages in the same way that a Low Voltdgp (LVT) command monitors the driver (or, for single
supply motors, the main power supply).

This command sets the input voltage that will trigger a Low Voltage status (Bit #14 in the Internal Status
Word (ISW)) and subsequéynthe Power Low Recovery (PLR) routine (if configured). When a Low
Voltage Processor Trip occurs the low voltage trip values, both driver and processor; are overwritten to
zero to prevent multiple triggering.

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
LVP Program Voltage u16 n I 52yQi
Class D 10 to 48
131 (0x83) Default: 0
2 Words
Thread 1
Example QuickControl Example
Set LVP to 10 volts Edit LVP:Low Voltage Processor Trip Lﬁ
@16 131 10 (CR)
Response Low Yaltage Processar Trip m
ACKonIy ho volts Description
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LVT:Low Voltage Trip

See Also: LVP:Low Voltage Processor Trip
Description
This command sets the input vatie (or driver Input voltage for units that have dual input power
supplies) that will trigger a Low Voltage status (Bit #14 in the Internal Status Word (ISW)) and
subsequently the Power Low Recovery (PLR) routine (if configured). When a Low Voltageursip oc
the low voltage trip values associated with the Low Voltage Trip and Low Voltage Processor Trip
commands are overwritten to zero to prevent multiple triggering.

Command Info

Command Command Parameters Param Type | Parameter Range

Type/Num
LVT Program Voltage u16 n I 52yQi

Class D 10 to 48
212 (0xD4) Default: 10V
2 Words
Thread 1

Example QuickControl Example

Set shut down at 10 volts

Edit LVT:Low Voltage Trip

@16 212 10 (CR)
u]

kg

RESponse Low Yaltage Tiip Camec|
ACK onIy fo volts [ escription
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Initialization Commands
MCT:Motor Constants

Description

These constants are factory supplied for the selected motor at the requested power supply voltage.
Normally these are set using QuickControl's Initialization Wizard. Executing this cdnafsa causes
GKS Y23G2NJ RNAGSNI G2 06S a9yl ot SRE®

The Edit MCT dialog box gives the user the following options:

1 Auto: QuickControl will read the servo's voltage and line resistance (line resistance stored in
servo during Initialization Wizard) at dowalh time and set the parameters accordingly. This is
the recommended default setting.

1 Manual: The user selects the voltage. This option is useful when the voltage in the field is
different than the voltage at time of download. Line resistance isstli from the servo at
download time.

Native: An advanced mode that should only be used at the direction of QuickSilver Controls.
Custom Motor: Calculates motor parameters for a user supplied motor from properties found
2y GKS Y22 NXDastomMitorsirklB8 Kapual fdr Gefhils/ dz

= =

Command Info

Command Command Parameters Param Type | Parameter Range
Type/Num
MCT Program MC1 S16 0 to 32767
Class D MC2 S16 0 to 32767
é?f/é?g?s) MC3 S16 0 to 32767
Thread 1 MC4 S16 0to 32767
MC5 S16 0to 32767
MC6 S16 0to 32767
MC7 S16 0 to 32767
MCS8 S16 0 to 32767
Example QuickControl Example
Set up a 23 for 24 volt operation Edit MCT:Motor Constants 5
_DK
@16 168 1631 14843 31816 2057 1758 2329 S
32767 8213 (CR) Device Status Description
MNOTE: The follawing are only valid if the attached L
ReS p onse S:i\;;ed.has been initilized using the |ritialization derk Gain (K))
ACK Only Current Yoltage lm Update

Line Resistance unknown  ghms

Calculate motor parameters bazed on
voltage read at time of download

C Manual Calculate motor parameters
bazed on selected voltage

Usge native [user defined]

" Mative motor pararneters

Calculate motor parameters

i !
Eustorn kotor using custaom rmokar
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Initialization Commands
MTT:Maximum Temperature Trip

Description

Sets the temperaturat which the device will shut down the servo. This is used to prevent internal

over-heating of the servo electronics. The value is entered in degrees Celsius integer units. (Example

Grné F2NJtn RSINBSaE /Staradzaood QReBwithvithebtaf dzY G S Y LIS N
driver over temperature condition. Either active will cause an Over Temperstatgs condition in the

Internal Status Word. The temperature can be read using the ANALOG READ INPUT cbloteand.

that the SilerSterling, SilverMag X and SilverNuggetX read the internal CPU temperature which is

about 15C higher than the internal ambient temperature once temperatures have stabilized.

Command Info

Command Command Parameters Param Type | Parameter Rage
Type/Num

MTT Program Temperature ul6 n I 52yQi
Class D (°C) 1t0100
214 (0xD®6) Default: 0
2 words
Thread 1

Example QuickControl Example

Set Servo to give an error at 70 degrees C
@16 214 70 (CR)

Response
ACK only
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