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INTRODUCTION

Congratulations on your purchase of a RockLogic SmartDriver 3XXX Series Spindle Motor Driver. The
3XXX Series, based on RockLogic’s SmartDriver technology, provides you with a turnkey off-the-shelf
spindle motor driver that works with all 3-12VDC spindle motors with speeds up to 30K RPM.

The SmartDriver Spindle Motor Driver’s unique features, unavailable in any other spindle motor driver,
provide you with the accurate, reliable results you need to develop, test and manufacture your best pos-
sible product.

FEATURES

Easy to use

Precise speed control with or without load .02% - .08%

Low Jitter typically <1uS

Motor Speed: Up to 30K RPM

Wide Motor Voltage: 1-24V (depending on model)

High-current motor bridge: For motors up to 3A (72W)

Programmable in seconds through RS232 port

Built-in instrumentation through RS232 port

Commands: Run. Coast. Brake. Stop. Clear errors. Reset

Information query: Run-current, Speed, Status, PWM, Motor position, errors
All-digital design. No pots to adjust

Unidirectional motor quick start: No reverse motor rotation

Constant current ramp for short start time and motor protection

Measures acceleration constant on ramp-up to compensate fuzzy speed control loop
Over-current protection: virtually eliminates motor or driver damage

Easy integration into your test environment

Instrumentation data acquisition port

VYVVVVVVVVVVVVYYVYYY

KIT CONTENTS

Please check to make sure that the following items are in your Driver
kit:

» Spindle Motor Driver Chassis

» Power supply (-LCD only)

» Motor cable

» RS232 cable

» Configuration utility installation CD

» Power terminal block for 3.3V and 5.0V (3100X, 3200X only)
» Spare terminal blocks
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CHAPTER 1: Hardware Setup & Utility Install

In this chapter you will learn about

» connecting the Driver to the power supply and motor
» the Driver communication port

» installing the Driver Configuration Utility

HARDWARE SETUP

The rear panel of the Driver is where all of the hardware connections are made. The connectors and

ports are:

» Power connector (31XX, 32XX only) Connects system power supply to Driver

» VMM connector (31XX, 32XX only) Connects motor power supply or power terminal blocks
to Driver

» VMM connector (3300X) Connects system power supply to Driver

» Motor connector Connects motor to Driver

» RS232 Port Connects computer to Driver

» Data Acquisition Port Connects to various Driver signals

For detailed information on these hardware connections, please refer to Appendix A: Hardware Connec-
tion Information.

Power Connector (3100X, 3200X only)

To connect the power supply:

1. Plug the Power Supply cable into the Power connector on the rear panel of the Driver.
2. Plug the Power Cord into the power supply, then
3. Plug the Power Cord into a wall power socket.

The Driver will power up and display on the front panel:

Motor Stopped
No Configuration

If a Motor Configuration Name is ever displayed that you don’t recognize, DO NOT plug in your
motor until you have programmed the Driver with the correct configuration for your motor, otherwise
Amotor damage may occur.

MM Connector (3100X, 3200X only)

To supply power to the motor, use one of the following methods:

NOTE: For steps 1 and 2, the Mating Terminal Blocks are supplied linked together and can remain linked
during use.

1. For a 12V Motor, where motor power is supplied by the Power Connector:
Plug the Mating Terminal Block with the yellow jumper connected between pins 1 and 3 into the VMM
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Connector on the rear panel of the Driver.

. For a 5V or 3.3 V Motor, where motor power is supplied by the Power Connector:
Plug the Mating Terminal Block with the 5V or 3.3V regulator installed into the VMM Connector on the
rear panel of the Driver.

N

w

To connect an external power supply to the VMM connector:
Plug a mating terminal block with the VMM and GND pins connected to a separate power supply into
the VMM Connector on the rear panel of the Driver.

NOTE: Any motor voltage between 1-24VDC (depending on the model) can be used, but typically
you should use the voltage specified for your motor.

MM Connector (3300X)

1. Plug a mating terminal block with the VMM and GND pins connected to a 24V 50W power supply into
the VMM Connector on the rear panel of the Driver.

Motor Connector

To connect the motor to the Driver:

1. Connect the motor phase wires to the terminal block phase pins PH1, PH2, and PH3. (PH4 is not
used).
NOTE: If your motor has a center-tap, leave it disconnected.
If the motor runs opposite from the desired direction, reverse any two phase wires.
Plug the mating terminal block into the Motor Connector on the rear panel of the Driver.

RS232 Port Connector

The RS232 communication port connects the Driver to the PC. It is used for configuration of the driver
and software control of the motor through the Driver configuration utility or through your application using
the RockLogic library. (See Chapter 2: Driver Configuration Utility and Chapter Three: Driver Operation).

N

To make this connection:

1. Connect an RS232 cable between the Driver and your PC.

Data Acquisition Port

The Data Acquisition Port provides signals necessary for motor analysis.
For pin functions of this port, see Appendix A.

INSTALLING THE CONFIGURATION UTILITY

To install the configuration utility:
1. Insert the RockLogic Configuration Utility program CD into your PC CDROM drive.
2. Run CDROM:setup.exe to start the SmartDriver Configuration Utility Installation Wizard.
3. Click Next.
4. Accept the default or click Browse to select a Destination Folder.

5. Click Next.
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6. Click Next again to start the installation process.
7. When the installation process is done, click Finish.

8. Copy the files from the \Sample Configuration Files on the CD to a convenient location on your
hard drive.

9. Remove the program CD.
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CHAPTER 2: Getting Started: Using Existing Motor
Configuration Files

NOTE: Before continuing, if you haven’t already done so, follow the instructions in Chapter One: Hard-
ware Setup & Utility Install.

In this chapter, you will learn to operate the Driver using an existing motor configuration file.

The Driver can be operated in two modes: Serial-command and Stand-alone.

» Serial-command mode requires an RS232 cable connection between the Driver and the PC, and
the installation of the Configuration Utility (see Chapter One), or your custom application.

» Stand-alone mode does not require the use of the PC except for configuration. The motor is con-

trolled with the Start/Stop button (-LCD only), the Control button (-CC only), or the Data Acquisition
Port control line.

OPERATING THE DRIVER IN SERIAL-COMMAND MODE

Using the Serial-command mode allows you to start and stop the motor by commands received from a
PC.

|[R SmartDriver Configuration Utility ¥1.6.9 I = =
File
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| F 207 ~a0
Step Mode oo A g2 0.0 25~ -
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Run Current “ : : : ED a, |
Phase Current
20k~ F.0=
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Wrike ko Driver '| Changed Ikems Only‘ ' | Read From Driver l
Serial Port % comt =l [re-connectd Driver Madel | 33MA Matar Driver. (01 2009 Rackl onic. Tne. . Chasdie (0 Driver (2

Starting the Configuration Utility
To start the configuration utility on your PC:

1. Click on the Windows Start Menu button and select Programs/RockLogic/SmartDriver Configura-
tion Utility.
Once the Configuration Utility is open,
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2. Click on the Serial Port drop-down list at the bottom left of the screen, and select the correct serial
port.
NOTE: In this utility, COM1 may be represented by ASRL1::INSTR; COM2 by ASRL2::INSTR, etc.
When the correct serial port is selected
» the Status field will read “SmartDriver Ready” and
» the Driver Model, Firmware Version, and Serial Number will be displayed.

Loading an Existing Configuration File

To operate the Driver using an existing motor configuration file:

1. Click on the File menu and selct Open.
2. Select the desired file.
3. Click on the Write to Driver button.

-LCD only: The Motor Configuration Name should now be displayed on the front panel LCD of the
Driver.

Starting and Stopping the Motor

Contral I Maotaor Co

Stark Coast

Brake

Skop
Clear Error

Resef

Step Made

To run the motor using the motor configuration file you have just downloaded:
1. Click on the Control tab.
2. Click on the Start button.

The Motor Status field and the LCD on the front panel of the Driver will read: Motor Starting, Motor
Ramping, Speed Locking, and then Speed Locked.
The Speed Locked light and the LED on the front panel will light up when the speed is locked.

NOTE: Also displayed will be the Speed, Run Current and Phase Current values and graphs, Start
Time, Motor Position, Phase Code, Start Revs, Stop Revs, PWM Rough % and PWM Fine % motor
position (during start)

For definitions of this measurement information, see Chapter Three: Utility Screen Definitions.

To stop the motor:
1. Click on the Stop button..

The Motor Status field will read: Auto-braking, and then Motor Stopped.
The Speed Locked light will no longer be lit.
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OPERATING THE DRIVER IN STAND-ALONE MODE
3100A .
Spindle Motor Driver

To start the motor in Stand-alone mode:

1. -LCD: Press the Start-Stop button on the front panel of the Driver.
The LCD on the front panel displays the motor’s status, speed, and run-current. The Speed Locked
LED on the front panel lights up when the motor speed is locked to the target speed.

-CC: Press the Control button
The Locked LED lights up when the motor speed is locked to the target speed. The Error LED lights
up if the Driver is in an error state.

To stop the motor:

1. -LCD: Press the Start-Stop button on the front panel of the Driver.

The LCD on the front panel of the Driver will read: Auto-braking, and then Motor Stopped.
The Speed Locked LED on the front panel will no longer be lit.

-CC: Press the Control button on the Driver. The Locked LED will no longer be lit.
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CHAPTER 3: Utility Screen Definitions

To start the configuration utility click on the Windows Start Menu button and select Programs/RockLogic/
SmartDriver Configuration Utility.

Once the utility is open, you will see three tabs at the top of the screen:
» The Control tab opens a screen that is used to issue commands to the driver. It also displays mo-
tor status and measurements.
» The Motor Configuration tab opens a screen that is used to read the configuration from the Driver
and write a configuration file to disc.

» The Driver Configuration tab opens a screen that is used to specifiy Driver functionality.
» The Engineering Tools tab contains tools.
At the bottom of the screen, there are:
» a Write to Driver Button writes the configuration parameters to the Driver.
» aChanged Items Only Button sets if all items or just changed items are written to the driver.

» aRead from Driver Button uploads from the Driver the configuration parameters and displays
them on the screen.

NOTE: A Read from Driver is done automatically when the utility is started.
a Serial Port drop-down list to select the correct serial port

a Status display indicating if the program is communicating with the Driver.
the Driver Firmware Version number
the Driver Serial Number.

Reconnect: reconnects the SmartDriver Configuration Utility to the Driver

Control Screen

To open the Control screen, click on the Control tab.

VVvyvVYyyvyYy

|R smartDriver Configuration Utility v1.6.9
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The Control screen includes commands for operating the Driver and fields that display status and mea-
surement information. NOTE: Graph scales may be changed by double-clicking on the maximum or
minimum scale value.

The sections below explain the function of each part of the Control screen. For operation, see Chapter
Two.
Start Button
Clicking on this button places the Driver in Run Mode, which will Start and Run the motor.
Clicking on this button is equivalent to pressing the Start- Stop button on the front panel of the
ﬁ]}Driver when the motor is off.

Stop Button
Clicking on this button turns off the power to the motor and turns on the dynamic brake. This mode will
stop the motor very quickly. The Driver atuomatically transitions to OFF after the motor stops.
Clicking on this button is equivalent to pressing the Start- Stop button on the front panel of the
ﬁ]}Driver when the motor is running.

Coast Button
Clicking on this button turns off the power to the motor, but without turning on the dynamic brake. The
Driver will remain in this state until the you click on the Run, Brake, or Stop button.

This mode may be useful for detecting the motor’'s BEMF.

Brake Button
Clicking on this button turns off the power to the motor and turns on the dynamic brake. This mode will
stop the motor very quickly. The Driver will remain in this state until you click the Stop button.
Clear Error Button
Clicking on this button clears an Over-current Limit error, a Time Limit error, or a Stall error.
NOTE: If any errors occur, the motor cannot be restarted unless the error is cleared.
Reset Button
Clicking on this button resets the Driver.
Step Mode Button
Clicking on this button puts the Driver in Step Mode.
Motor Status Field
This field shows the status of the motor including Stopped, Ramping, Locking, Locked, and Autobrake.
It also shows Over-Current Limit, Time Limit error, or Stall error.
Speed Locked Light
The Speed Locked light turns green when the Driver is in the Speed Locked state.

The remaining fields on the Control screen display motor measurement information.
Speed
This field displays the motor speed in Revolutions Per Minute (RPM).
Start Time
The amount of time it takes for the motor to reach the target speed.
This measurement is in Seconds (S).
Run Current
This field displays the run current in Amps (A) measured across the sense resistor.
Phase Current
This field displays the motor phase current in Amps (A).
Motor Position
This field displays the motor’s electrical position in start mode (1,2,3,4,5,6).
Phase Code
This field displays the motor’s electrical phase sequence position in start mode (1,3,2,6,4,5).
Start Revs
This field displays the motor revolutions during start, up to the speed specified on the Driver Configura-

11
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tion tab/Start Revs—Stop Count speed.
Stop Revs
This field displays the motor revolutions during stop, when below the speed specified on the Driver
configurations tab/Stop Revs—Start Count speed.
PWM Rough % and PWM Fine % Fields and Indicators
These two fields and indicators display the output setting of the two PWM values that control the motor
current.
Graph
Speed Trace
This trace displays the motor speed in RPM (Revolutions Per Minute) over Time.
Run Current Trace
This trace displays the run current in Amps (A) over Time.
Phase Current Trace
This trace displays the phase current in Amps (A) over Time.

|

&

File Menu: Clicking on this will open a saved .cfg configuration file and display the configuration param-
eters on the screen.

Save: This saves the configuration parameters to a disk file with a .cfg default extension.

Exit: Exit SmartDriver Configuration Utility.

12
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Front Panel Parameters

Motar Configuration MName
IQU 7.2kg 212
IIE- charackers (16 max.)

Start-Stop Button

Conkral Logic
Pulse

Front Panel Parameters

Motor Configuration Name
This field defines what is displayed on the bottom line of the Driver front panel LCD when the mo-

tor is stopped. Any alphanumeric string up to 16 characters can be used (i.e., MotorName v1.00).
Spaces at the beginning, in the middle, or at the end of the string count as characters.

E]>Displaying the Driver configuration can avoid running, and possibly damaging, an incompat-
ible motor.

Characters (16 max.)
This field displays the number of characters in the current Motor Configuration Name field.

Motor Configuration Name Enabled/Disabled Toggle
Clicking on this button toggles between Enabled and Disabled to display or not display the Motor

Configuration Name on the Driver front panel LCD when the motor is stopped.

Start-Stop Button Enabled/Disabled Toggle
This button is a toggle to Enabled or Disabled the Start-Stop button on the front panel of the Driver.

Control Logic Button
When set to pulse, pushing and releasing the Start-Stop button starts and stops the motor.

When set to level, pushing the button starts the motor and releasing stops the motor.

NOTE: If the Start-Stop button is disabled, the motor can only be started or stopped using the Se-
rial-command mode through the Control screen (discussed above and in Chapters Two and Four).

| Mator Yolkage
.Setting
Eﬂ12.uu y
Reading

11,90 W

Mazimunn Power
7402 W

Motor Voltage
Setting
Set for desired motor voltage
Reading
Driver reading of the set voltage
Maximum Power
The maximum power required for maximum current at the set voltage

13
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Stark Parameters
Exit Speed
-iglnn RPM

Sense Pulse Sense Pulse
Trip Current Recovery Time

Eﬂl.nn & }jlwu 5

Drive Time Drive Current
aS.Sm = 350.0 %
Start

Time Limit Start Cyeles
égn.g N

|Enabledi | Exit Speed '

Cwer-Current
Lirnit

(i-!m &

Start Parameters

Exit Speed
The speed at which the motor exits Start state. Units are Revolutions Per Minute (RPM).

Sense Pulse Trip Current
The peak current of the Sense Pulses. Units are in Amps (A).

Sense Pulse Recovery Time
The time between the end of one sense pulse and the beginning of the next sense pulse. Units are
in microseconds (uS).

Sense and Drive Time
The time for each sequence of position sense pulses and motor driving. Units are in milliseconds
(mS).

Drive Current
The PWM duty-cycle during the motor drive after each sense pulse sequence. This duty-cycle sets
the drive current. The drive current is dependent on this duty-cycle and the motor inductance, and
is determined empirically. Units are in percentage (%) of maximum current.

StartTime Limit Enabled/Disabled Toggle
The start time limit, if Enabled, sets the maximum time allowed for the motor to reach the start-state
Exit Speed. Units are in seconds (S).

Exit Speed/Start Cycles Toggle
Start Cycles, if enabled, sets the fixed number of start cycles executed before exiting start state into
run state.

NOTE: If the motor does not reach the recorded speed within the Time Limit, the current to the mo-
tor is turned off and the message “Start Error: Time Expired” is displayed in the Motor Status field at
the top of the Control screen, and on the front panel LCD of the Driver.

The error can be cleared either by clicking on the Clear Error button on the Control screen,
or by pressing the Start-Stop button on the front panel of the Driver.

Over-current Limit
The over-current limit sets the maximum allowed current during start state. Units are in Amps (A).
NOTE: If the current exceeds the speified limit, the current to the motor is turned off and the mes-

sage “Start Error: Over-Current” is displayed in the Motor Status field at the top of the Control
screen, and on the front panel LCD of the Driver.

14
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Fun Parameters
Speed fctual Speed
9?199.42 1?199.42 RFPM
Set Speed
Maximun
Current Pales
32.002 A clls-pole
Ramp Lock
T Limnit Time: Limit
oo s Aoy s
| Enabled' | Enabled‘
Over'—(furrént
Lirit
i.!z.s A

Run Parameters

Speed
The requested speed at which the motor runs. Units are Revolutions Per Minute (RPM).
Actual Speed
The closest available speed to the requested run speed. Units are Revolutions Per Minute (RPM).
Set Speed Button
Writes the speed specified in the Actual Speed field to the driver.
NOTE: This speed is stored in SRAM and therefore is not maintained if the driver is reset or the
power is cycled. If permanent storage of the speed setting is desired, push Stop on the Control
tab, then push the Write to Driver button on the configuration tab to store the value in EEPROM.
(See Chapter Three: Driver Operation).
Maximum Current
Specifies the Maximum Current driven through the motor during Ramping, Locking, or Locked
state. Units are in Amps (A).
NOTE: This is a closed-loop constant-current control used to protect the motor from damage while
providing sufficient current to quickly ramp the motor up to the Run Speed.

If insufficient current is specified, the motor will never reach the desired Run Speed.

Poles
The number of motor poles: 4, 6, 8, or 12.

Ramp Time Limit Enabled/Disabled Toggle
The time limit, if enabled, sets the maximum time allowed for the Ramp sequence. Units are in
seconds (S).
NOTE: If the motor does not reach the recorded speed within the Time Limit, the current to the mo-
tor is turned off and the message “Run Error: Ramp Time Expired” is displayed in the Motor Status
field at the top of the Control screen, and on the front panel LCD of the Driver.

Lock Time Limit Enabled/Disabled Toggle
The time limit, if enabled, sets the maximum time between the end of the Ramp state (when the
motor reaches the Run Speed) and Speed Lock. This state is called “Locking.” Units are in sec-
onds (S).
NOTE: If the motor does not reach the specified speed within the Time Limit, the current to the mo-
tor is turned off and the message “Run Error: Lock Time Expired” is displayed in the Motor Status
field at the top of the Control screen, and on the front panel LCD of the Driver.
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Over-current Limit
The over-current limit sets the maximum allowed current during Ramping, Locking, and Locked

states. Units are in Amps (A).
NOTE: If the current exceeds the specified limit, the current to the motor is turned off and the

message “Run Error: Over-Current” is displayed in the Motor Status field at the top of the Control
screen, and on the front panel LCD of the Driver.

Regulator Parameters

Locking

Speed Range
1720 RFM
P Gain

"

ij

1 zain
e,
o 30

i

Locked
Speed Range
s RPr
13ain
1 ; 1

Rews i:ueFu:_nre
Lock = True:

oo

B

Regulator Parameters--Locking

Speed Range
Locking Speed Range is the distance from the target speed at which the speed regulator switches

into Locking state. Units are in Revolutions Per Minute (RPM).

P Gain
The Proportional gain value of the speed regulator during locking state. No units.

I Gain
The Integral gain value of the speed regulator during locking state. No units.

Regulator Parameters--Locked

Speed Range
Locked Speed Range is the distance from the target speed at which the speed regulator switches

into Locked state. Units are in Revolutions Per Minute (RPM).
Gain
Locked-Gain is the increment of PWM Fine (see Control screen) used when the regulator adjusts
the motor current during Locked state. Units are in Percent (%).

Set Gain Button
Clicking on this button temporarily sets the Locked Gain specified in the Gain field. Locked Gain is

used to minimize speed jitter. It can be adjusted while the motor is running. NOTE: To make the set-
ting permanent, press the Write to Driver button.

Revs before Lock=True
This field specifies the number of revolutions the motor must make within the Locked Speed Range

before Lock state is entered.
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Active Brake Parameters
Exit Speed

The speed active brake is exited and auto brake is entered
Current Limint

Current applied to motor during active braking
Active Brake Time Limit

Maximum active brake time. If exceeded, autobrake will be entered.
Over-current Limit
Set to the same value as Run Parameters over-current limit.
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Driver Configuration Screen

To open the Driver configuration screen, hit F9 and click on the Driver configuration tab.

[R smartDriver Configuration Utility ¥1.6.9

Revolution Count Parameters
Start Revs--Stop Count Speed
This field shows the speed at which revolution count is stopped when the motor is started.
Stop Revs--Start Count Speed
This field shows the speed at which revolution count is started when the motor is stopped.

Driver Voltage
Shows measured voltage for 24VIN, 12V Net, 5V Net, 3.3V Net, the board temperature, and an
over-voltage indicator for VIN (trips at 26V).
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Current Measurement and Display Parameters
A/D Converter 10-bit/16-bit Toggle
10-bit: Selects the 10-bit ADC.
16-bit: Selects the 16-bit ADC.
LCD Current Display Run Current/Phase Current Toggle
Run Current: Displays the run current measured across the sense resistor.
Phase Current: Displays the phase current.

Step Parameters
Drive Current
PWM value used during step mode.
Over-current Limit
The over-curent limit sets the maximum allowable current during step mode.

Autobrake Parameters
Stopped Speed
The speed at which the motor is considered stopped. Also acts as a time delay to extend the auto-
brake time before motor is considered stopped.
Autobrake Time Limit
Maximum Autobrake time. If exceeded, stopped state will be entered.
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Transfer
Parameters

Exit Speed
500,00 | RPM
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Transfer Parameters
Transfer mode is a manual drive mode that is used to set the drive PWM used when the motor trans-
fers from start to run modes.
Mode Enable/Disable Toggle
Enables/disables transfer mode
Exit Speed
The speed at which the motor exits transfer state into run state.
Drive PWM
PWM value used in transfer mode and on the transition from start to run mode.
Commutation Delay
Commutation delay used in transfer mode.
Time Limit Enabled/Disabled Toggle
The time limit, if enabled, sets the maximum time allowed for the motor to reach the transfer exit
speed.
Over-Current Limit
The over-current limit sets the maximum allowable current during transfer state.
Transfer Rejet RPM
The limit of acceptable RPM. Values exceeding this parameter are rejected.
Calculated Commutation Delay
The commutation delay should be set to the calculated commutation delay.

Additional Regulator
Parameters

Typical PWM

€!10.4 %

Minimurn Py

Hio %

Mazximurm P
?’86.0 %

Adaptive Current

J0.000 A

Adaptive Time
|n.nn i

Adaptive Gain

Fixed Adaptive Current
Clizaam A
.J.Fmed Adaptive Time
iz [

Additional Regulator Parameters
Typical PWM
Initial PWM value used when run state is first entered.
Minimum PWM
Minimum PWM value used in run state.
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Maximum PWM
Maximum PWM value used in run state.

Adaptive Current
Current value measured on motor start to adapt regulation to motor load.

Adaptive Time
Time value measured on motor start to adapt regulation to motor load.

Adaptive Gain: Measured/Fixed
Set if the adaptive gain is measured with each motor start or if the fixed adaptive current and fixed

adatpive time are used.

Engineering Tools Screen

To open the Engineering Tools screen, click on the Engineering Tools tab.

[R smartDriver Configuration Utility ¥1.6.3

Current Threshold Dectector

Threshold Field
This field specifies the current at which the indicator will turn on.

Run Current Radio Button
Clicking on this button will set the motor Run Current for comparison to the Threshold.

Phase Current Radio Button
Clicking on this button will set the motor Phase Current for comparison to the Threshold.

Display Enabled/Disabled Button
Clicking on this button sets whether the threshold indicator will be displayed. If Enabled, the Thresh-

old indicator will appear on the Control tab.
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CHAPTER 4: Motor Configuration Procedure

Motor type used in this example: 15KRPM, 4-disk, 3.5inch, 6-pole

Note on data entry: the fields of the Configuration Utility are S| notation. This means that for 15mS, it is
entered and displayed and 15m. If 0.015 is entered, it will still be displayed as 15m.

Front Panel Parameters

Enter whatever string desired for the Motor Configuration Name. This string will be displayed on the
driver LCD.

If the Motor Configuration Name is disabled, it will not show on the LCD, but will still be stored in the
Driver.

The Start-Stop button can be disabled.

Start Parameters--Position Sense Configuration

NOTE: the signals are found on the Data Acquisition Port. See Appendix A.
Oscilloscope setup:
» Channel 1 to signal RSH3K with the scope ground connected to DGND. Set to 50mV/div.
» Channel 2 to signal TRIGGER with the scope ground connected to DGND. Set to 5V/div
* Set the time-base to 100uS/div
* Trigger the scope off Channel 2.

On the Configuration tab, set the Start Parameters to initial values:
Exit Speed: 10,000 RPM
This will stop exit from Start Mode during configuration.
Sense Pulse Trip Current. 1A
This is a good initial value. NOTE: this is not the average current driven through the motor. It is a
very short peak current; the average motor current should be quite low.
Sense Pulse Recovery Time: 64uS
This is a good initial value.
Sense and Drive Time: 2.0mS
This is a good initial value.
Drive Current. 0.0%
Keeps the motor from moving during configuration.
Start Time Limit: Disabled
This will stop a “Start Error: Time Expired” error during configuration.
Over-Current Limit: 1.0A
This will be adjusted after it is determined what the current draw is in Start Mode.

Press the Write to Driver button to write the changes to the Driver EEPROM. NOTE: whenever a
configuration value is changed, the Write to Driver button must be pressed to write into the Driver’s
EEPROM.

On the Control tab, press the Start button.
* The oscilloscope display should now look something like this:
Position Sense Pulses on channel 1.
Trigger on channel 2.
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Start Parameters — Position Sense Configuration, cont.

2>y Ch1: © 50 mVolt 100 us S

Now rotate the motor by hand in the forward direction (CCW or CW depending on motor design). If the
pulses are high enough, you should see:
* The first pulse getting longer when the second pulse is getting shorter, and vise-versa.
* The third pulse getting longer when the fourth pulse is getting shorter, and vise-versa.
* The fifth pulse getting longer when the sixth pulse is getting shorter, and vise-versa.
* Position on the Control tab changing consistently through the sequence 1, 2, 3,4, 5,6, 1, 2, 3....
NOTE: if the sequence is 6, 5, 4, 3, 2, 1, reverse any two phase wires.

If the Motor Position is not stable, increase the Sense Pulse Trip Current. Make sure the run current
does not exceed the motor rating.

Sense Pulse Trip Current increased to 2A:

; ; : ] ; o . ; : : :
2>y Ch1: 50 mVolt 100 us R
2)Ch2:  3Volt 100Bs, ., it
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Start Parameters — Position Sense Configuration, cont.

Position on the Control tab now changes consistently through the sequence 1, 2, 3,4, 5,6, 1, 2, 3....
Continue adjusting Sense Pulse Trip Current on your driver until the Position sequence is stable.
« If the current is set too low, the position cannot be detected.
« If the current is set too high, the motor will saturate the position sequence will become unstable,
and the run current will increase dramatically.
The Sense Pulse Recovery Time can now be optimized. This is the time between the end of a sense
pulse and the start of the next one. It is now set to 64uS, and as can be seen on the above waveform,
can be reduced.

The time was reduced to 32uS:

o - ; TS T In -
1)Ch1: | 50mVolt 100 us | : : .
2)Ch2: SNolt 100ws . e

This time is too short because there is not always time between pulses.

Increase time to 50uS

: ] U SN NN S T N NS S
13Ch1l: | 50 mVolt 10@ s : : ; :
2)Ch2:  3Velt 100ws i

Z >

50uS gives enough time between each pulse.
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Start Parameters--Drive Current Configuration

Now that the position sensing is working, we can apply some Drive Current to get the motor spinning.
» The Drive Current is specified in % of maximum current. The maximum current is dependant on
the motor type and voltage.

* Set the Drive Current to 10%.

* Press Start on the Control screen.

» The motor should start spinning.

* Note the drive current after the sense pulses.

dede et

Y Chi: - S0 mvolt 1 e &

If the motor does not spin, or has low torque or speed, incrementally increase the Driver Current
until there is good torque but maximum run current is not exceeded.

The drive current was set to 20% to increase torque and speed:

1) Ch1: . 50 mVolt 1 ms . : R
3Ch2: S VWolt Lams v ey

2 ¥
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Start Parameters--Sense and Drive Time Configuration

The Sense and Drive Time controls the total length of each cycle including the six position sense
pulses and driving the motor.
* If set too short, the motor will not be driven long enough and will have low torque and speed. (Re-
member, the amount of torque is also dependant on the Drive Current)
« If set too long, the motor rotates passed the energized position which causes reverse torque. This
causes instability, limits speed, and causes an erratic Tach and Index signals affect proper transi-
tion into Run mode.
» Set the Sense and Drive Time to 2mS. This looks good because there is sufficient drive time to
apply enough current to the motor for good torque, yet the drive time is relatively short, which keeps
the Tach and Index signals stable.

B I A A

13 Chi: . 5O mvolt 1aas o
E}Chz:jvﬁltlma'

Start Parameters--Over-Current Limit

With the motor running, note the Run Current on the Control tab.
Stop the motor and enter 2X the Run Current for the Over-Current Limit.

2>

I

Start Parameters--Exit Speed Configuration

When the motor reaches Exit Speed, it will exit Start Mode and transition into Run mode.
* Typically, this speed should be set as low as possible. At higher speeds, the position sense pulses
may become unstable. This can cause errors transferring to Run mode.
« If set too low, the motor may not transition properly into Run mode because it is not going fast
enough.
* An Exit Speed of 100RPM should work in most cases.

Start Parameters--Start Time Configuration

Enable Start Time Limit.
« It should be set to a value that exceeds the time it takes the motor to exit from Start Mode.
« A Start Time Limit of 5 seconds should work in most cases.
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A

un Parameters--Speed

Enter the motor Speed. The Actual Speed will display the closest possible speed to your entry.

The Set Speed button allows the speed to be changed while the motor is running. NOTE: this value is
only written to temporary memory (SRAM). In order to write the value permanently to the driver, press
the Write to Driver button.

Run Parameters--Maximum Current

Enter the Maximum Current that will be driven through the motor during Run Mode. If possible, this
value should come from the motor specification.
If this value is set too low, the motor:
* May never reach the target speed.
* Will not lock quickly, if at all, to the target speed.
» May reach the target speed without the Run Current dropping below Maximum Current before
speed lock. This sequence is required for proper speed regulation.
If this value is set too high, the motor:
* May saturate, causing unstable speed regulation.
* May cause damage to motor windings.

Run Parameters--Poles
Set to the number of motor poles, 4, 6, 8, or 12.

un Parameters--Ramp Time Limit
Set to a value larger than the longest Ramp Time. 10 Seconds will work for most cases.

‘

Pl

un Parameters--Lock Time Limit
Set to a value larger than the longest Lock Time (Locking state). 10 Seconds will work for most cases.

A

un Parameters--Over-Current Limit
Set 50% higher than the Maximum Current

Pl

egulator Locking Parameters--Speed Range
Set to 10% of the Run Speed.

‘

egulator Locking Parameters--P Gain
Start at 70.

Regulator Locking Parameters--1 Gain
Start at 30.

A

egulator Locked Parameters--Speed Range
Set to 1% of the Run Speed. Then increase if necessary up to 3% if the motor will not lock.

A

egulator Locked Parameters--Gain

Typically left at 1. With some motors, adjusting this value may improve speed jitter.

The Set Gain button allows the gain to be changed while the motor is running. Note that this value is
only written to temporary memory (SRAM). In order to write the value permanently to the driver, press
the Write to Driver button.

I

egulator Locked Parameters--Revs before Lock=True
Typically this can be left at 100. For very small motors, the minimum value of 18 may be required.
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Active Brake Parameters -- Enable/Disable

Set to Enable to enable the Active Brake feature.

Active Brake Parameters — Exit Speed

Set to the speed that Active Brake will exit into Autobrake. 1000RPM is a good starting point.
If this speed is set too low, the motor may stop and then run backward until the Active Brake Time
Limit.

Active Brake Parameters — Current Limit
Set to the amount of motor current during the Active Brake mode. 1Amp is a good starting point.

Active Brake Parameters — Active Brake Time Limit

Set to the maximum time Active Brake mode should be continued if the exit into Autobrake does not
occur properly. 10sec is a good starting point.

Active Brake Parameters — Over-Current Limit
This is automatically set to Run Parameters — Over-Current Limit.

Select the Driver Configuration tab for the next set of parameters

Revolution Count Parameters — Start Revs — Stop Count Speed
Set this to the speed where starting revolutions should stop being counted.

Revolution Count Parameters — Stop Revs — Start Count Speed
Set this to the speed where stopping revolutions should start being counted.

Current Measurement and Display Parameters — A/D Converter

Set the desired A/D converter resolution, 10-bit or 16-bit. 16-bit provides more accurate run current
measurement and should always be used, especially for smaller, low current motors.

Current Measurement and Display Parameters — LCD Current Display

Set to Run Current to display the motor run-current on the LCD.
Set to Phase Current to display the motor phase-current on the LCD.

Autobrake Parameters — Stopped Speed

Set this to the motor speed where the driver should exit from Autobrake into Stopped. Lower this value
if the motor is still spinning when the driver indicates that the motor is stopped.

Autobrake Parameters — Autobrake Time Limit

Set to the maximum time Autobrake mode should be continued if the exit into stopped does not occur
properly. 10sec is a good starting point.

Transfer Parameters — Mode

Enable Transfer mode.

Transfer Parameters — Exit Speed
Set to the speed to 100000RPM so Transfer mode will not be exited.
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Transfer Parameters -- Drive PWM
Set this to 20% as a good starting point.

Transfer Parameters — Commutation Delay

Set this to the calculated commutation delay. If the motor slows down between start and ramping
states, lower this value for a smooth transition.

ransfer Parameters — Time Limit
Disable the Time Limit.

—

Transfer Parameters — Over-current Limit
Set this to the same value as Run Parameters — Maximum Current.

Transfer Parameters — Transfer Reject RPM

Set this to a default of 50000RPM

Start the motor and insure it enters Transfer Mode without stalling.
Adjust Drive PWM to set the Run Current to the desired value.
Disable Transfer Mode.

Additional Regulator Parameters — Typical PWM

Set this to a default of 10%

Additional Regulator Parameters — Minimum PWM

Set this to a default of 10%. This value may need to be lowered for very low speed running.

Additional Regulator Parameters — Maximum PWM

Set this to a default of 86%. Lower this value if the motor speed gets erratic when trying to enter Lock-
ing state.

Additional Regulator Parameters — Adaptive Current and Adaptive Time

If Adaptive Gain is set to Measured, these values are measured each time the motor is started and
used to regulate the motor speed.

Additional Regulator Parameters — Fixed Adaptive Current and Fixed Adaptive Time
If Adaptive Gain is set to Fixed, these values are used to regulate motor speed.

These values should be set to the measured values after the motor is started and run at full speed.
This feature is typically used if the motor speed is much lower than the standard motor speed
(5400RPM, 7200RPM, etc.)

29



RockLogic SmartDriver 3XXX Series Spindle Motor Driver

CHAPTER 5: Motor Configuration Procedure

with the NI USB-6251
(3100X, 3200X, 3300X)

In this chapter you will learn about using the DAQ Interface.

SETUP

1. In the SmartDriver Configuration Utility, insure the correct Serial Port is selected and that Status is

SmartDriver Ready.
Serial Port I'If.j_CDMl 1 Ra—c-:unne-:tl

Status ]S_ma‘rtDrivﬁ:r Ready

2. Insure that the READY light is lit on the front of the USB-6251.
3. Insure that the device for the USB-6251 is correctly selected on the DAQ Configuration tab.

~DAQ Channel Parameters
ADC Channel

F».g Devzjail j

Set to Devx,l'ailj_,' where ¥ is the USB-6251
Caunter Chanﬁél

Fra Dewzfctrl LI

Set to Devx.l'ctriJ where ¥ is the USB-6251

4. If there is more than one device in your system, the device number of the USB-6251 can be deter-
mined using NI's Measurement and Automation (MAX) application. Look under My System/Devices
and Interfaces/NI-DAQmx Devices. The NI USB-6251 will be listed along with its device number.

¥ NI USB-6251: "Dev2"” - Measurement

File Edit Wiew Tools Help

»r

Configuration

EI@ Py Swsbem

-8 Data Neighborhood
E- B Devices and Interfaces
=)@ MI-DAG: Devices

------ ’ MI PCI-G032E: "Devl”

. NIUSE-6251; "Deva"
o NIUSB-6251: "Dev3
[P PRI Systern (Unidentified)

y Serial & Parallel

PROCEDURE starts next page...
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MOTOR CONFIGURATION PROCEDURE

. Determine Motor Parameters

3XXX Series Spindle Motor Driver

_‘ ‘

NOTE: We will use a 7200RPM, 400mA, 8-pole, 3.5inch motor for demonstration purposes.

Determine the following motor parameters from the motor specifications data sheet:

(0]
(0]
(0]

Speed = 7200RPM
Run Current = 400mA
Poles =8

2. Set Start Parameters

Set Start Parameters to initial values:

O O O0OO0OO0OOo0OOo

Exit Speed = 100RPM

Sense Pulse Trip Current = 0.00A
Sense Pulse Recovery Time = 100us

Sense and Drive Time = 4.0ms
Drive Current = 0%
Start Time Limit = 2.0s

Over-Current Limit = 400mA* 1.5

Skart Parameters

Exit Speed

?ﬂmn RPM
Sense Pulse Sense Pulse
Trip Current Recovery Time

1

Shoon o

Sense and
Drive Tirne Dikiwe Current

l4.0m s ’;ﬂn.n o

ﬁa?ﬂu 5

B

Skart
Tirme Lirnik
-0 |5

i’

Enabled

Over-Current
Lirnit

-
[+
o
f]
=]
=)

3. Set Run Parameters

O O OO0 Oo0Oo

Speed = 7200RPM

Maximum Current = 400maA * 4

Poles = 8

Ramp Time Limit = 10s

Lock Time Limit = 10s
Over-Current Limit = 400mA * 6

See example next page...
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4. Set Regulator Parameters

Locking

o Speed Range = 7200RPM * 10%
o PGain=70

o |Gain=30

Locked

o Speed Range = 7200RPM * 1%
o Gain=1

o Revs before Lock = True 100
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5. Trip Current Test

Using the Trip Current test to determine the Start Parameters - Sense Pulse Trip Current

Cankrol J Mokor Configuration J Driver Configuration J Engineering Tools  Trip Current Test ] Drrivve Current Tesk J DAG Configuration J

Trip Current
Initial Increment Paimum Test Yalue Tesk Sample Skatus
Z)jn.on A& ;]jlﬂtlm & ‘rjﬁmn aljooo A It "Mokar Stopped stndulation BN
Trip Current
STCR Q Test Running ' Test Complete E m
Sense Pulses Modulation vs, Trip Current __RU“ Currenk _- E
0.10- =100
0.09- | — i i
0.08-
0.07 -
< L0086~ 3.00- Ex
JI_:' s [=]
o = - =3
= 3 0.05 ¢
i 50.04- 5
20
0.03-=
0.0z2-
-0.5 ] 0.01-
-1.0- . : ; i i 0.00-
200u 4000 &00u 500y 1
Time (s} Sarmples
; 153 | F : T 2 ; - i i
Serial Pork 1 COM1 _:_] Driver Model 31008 Debug Driver, (c) 2006 RockLogic, Inc. Chassis 0 Driver 2
Status ff;liﬁar.tlf)ri\.fe;'liéédy Firmware Yersion 1,71 Serial Mumber DlDDDDDAEB?BSSCS Driver Address 2

o Set the DAQ box front panel switch to “Trig.”

o Set Trip Current Parameters. The default Trip Current - Initial, Increment, and Maximum are good
initial test values. After the first test, these values can be adjusted as necessary
 Trip Current - Initial = 0A
 Trip Current - Increment = 100mA
* Trip Current - Maximum = 1A

Trip Current
Iniikial Increment Maxirmun

_ijjn.nnu A ;ﬁmn.nm A }1'j1.n|:u:| A

o Start the test and observe the Modulation vs. Trip Current graph

See next page for graph...

33



RockLogic SmartDriver

]

Matar Ste_itus

Tesk SamPIe

Trip Current

Initial Increment Mazdimum Test Yalue
’:'J;D.un A lwom A oo allnLo A
My W i,

4

;-I':ﬂotor Stopped

TR g Test Running ) Test Complete

3XXX Series Spindle Motor Driver

aModulation -

Trip Current

Sense Pulses
3.0+

e

Current (A)

1 1
400u  BO00u
Time {5}

1
200u

Modulation s, Trip Currenk

]
S00u im

0.10-

0,09 -

)

=]

o
1

o

]

g
1

Run Current (&)
=
L 2 ¢
o
1
Trip Current (&)

5.00-

4.50-

Run Current -

=100

UBRE{POL,

Samples

o Note that the %Modulation is typically unstable at low current and becomes more stable as the cur-

rent increases.

As current increases, %Modulation stabilizes and then begins to rise.

o If the %Modulation does not stabilize you may need to increase the Trip Current - Maximum.

Test Sample

14

Makor Staktus
Motor Stopped

Modulation vs, Trip Current

0.10-  5.00-
0.09- 4.50-gm
0.08-  4.00-
0.07- 3.50-

Zp.06-2 3.00-

5 5

£ 0.05- £ 2.50-

W (]

= o i

Soo4-2z00
0.03- 1.50-
0.02-  1.00-
0.01- 0.50-
0.00- 0.00-"

Samples

Rum Current -

“aMaodulation -
Trip Current m

=100

(A la]l =] ula] P
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o If you enter a Trip Current - Maximum that is greater than what the motor is capable of, the trip does
not occur and you will not see the typical 6 Sense Pulses.

Sense Pulses
0.8-

0.6
0.4-
0.2-

0.0~

Current (&)

-0.2-

0,4 -

-0,6-

-0.8-

-1.0- I 1
0 200y 1m 1.5m 21
Time (=)

o A high Trip Current - Maximum may also cause the motor to go into the “Start Error: Over-Current”
error state.
« If this occurs, a DAQ error message will appear.

£ . x|
Error -200284 occurred at DAQmMx Read
(Counter 1D DBL 1Chan MSamp).vi:2

IPossible reason{s):

|»

Some of all of the samples requested have not vet been
acquired,

To wait For the samples to become awvailable use a longer
read timeout or read laker ¥ your program, To make the
samples available sooner, ihcrease the sample rate, IF vour
Lask uses a start trigger, make sure that wour start trigger
is configured correctly, It is also possible that ywou
configured the kask for external timing, and no clock was
supplied. If this is the case, supply an external clack, _.'.l

Continue |

* When you hit Continue, the Motor Status will change to “Start Error: Over-Current.”

Mokor Status
E-Start Errar: Ower-Current
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* To clear this error, go to the Control tab and press the Clear Error button.

* To correct this problem, you will need to either decrease the Trip Current - Maximum or increase
Start Parameters — Over-Current Limit. Be cautious when increasing the Over-Current Limit; if cur-
rent is allowed to go too high, your motor could be damaged.

0 You can zoom in on a graph by double-clicking on the maximum scale value and entering a new

value.
Test Sample Maokaor Skatus
4 [Mator Stopped “aModulation -
Trip Current m
Madulation ws. Trip Current s Run Current -
0.01-  200-
0.01- 1.80-
0.01-  1.60-
0.01-  1.40-
Zoo1-21.20- 2
5001~ E 1.00- %
c S = 5
& 0.00 = 0.50 =
0.00-  0.60-
0.00-  0.40-
0.00-  0.20-
0.00-  0.00-
0
Samples

o Once you are satisfied with your Trip Current range, pick a Trip Current that corresponds to where
the %Modulation stabilizes and starts to rise. For our example motor, this appears to be about
1.00A.

o Once you have decided on an optimum Trip Current, you can test it by entering it as the Initial and
Trip Current - Maximum.
« If you enter an Increment of 0, the test will repeat until you press the Stop button.
« If you enter an Increment of anything greater than 0, the test will run for the 4 Test Samples and
stop automatically.
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0 Adjust the Sense Pulse Recovery Time:
» Zoom in on the first Sense Pulse by setting the Time scale maximum to a smaller value, like
200us and the Current scale as appropriate.
» The region in the large circle is the time specified as the Start Parameters - Sense Pulse Recov-
ery Time. This time can be shortened if the current reaches zero before the beginning of the next
Sense Pulse, as shown in the smaller-circled region. This region is about 50us long. 20uS is the
minimum time so the time can be shortened from 100uS to 100us — 30us = 70us.
» Enter this time as the Start Parameters — Sense Pulse Recovery Time and press Write to Driver.
Sense Pulses
1.0-

0.6
0.6
0.4-=

0.2-

Current (4)

1 1 I 1
o S0y 1000 1500 2000
Time (5]

* Re-run the Trip Current Test to view the Sense Pulses with your optimized Sense Pulse Recovery

Delay. Sense Pulses

1.0-
0.8 -
0.6~
0.4-

0.2 -

Current (43

1 1 I I
] S0u 1000 1500 2000
Time (51

o o If you are satisfied with the waveform, set the Start Parameters — Sense Pulse Trip Current to the
optimum determined, and press the Write to Driver button.
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6. Drive Current Test

Using the Drive Current test to determine the Start Parameters - Drive Current

_;';gu.nnn A });5.00 % ;’;}1.00 e \‘E:jjzn.n ol l000 % 1 ‘Mator Shopped

“ Test Running ' Tesk Complete i m

Sense and Drive Time Drive Currrent vs, Fun Current _ Fun Current /]
3.0-

Drive Current
Trip Current ’7 Initial Increment Mazximurn Test Yalus Test Sample Mokor Status

Current (&)
Drrive Current (%)
() Ju=nD uny

Time: (s} Samples

o Set the DAQ box front panel switch to “Trig.”

o Use a piece of tape between the disk and the drive base to stop the disk from turning during this
test.

o Enter the optimum Trip Current you determined using the Trip Current Test. In our case it is 1.00A.

o Set Drive Current Parameters. The default Drive Current - Initial, Increment, and Maximum good

initial test values. After the first test, these values can be adjusted as necessary.
* Drive Current - Initial = 5%

e Drive Current - Increment = 1%
e Drive Current - Maximum = 20%

Drive Current
Trip Current Initial Increment Mazirnurm

;HI.IJEIEI {-,», ;155.00 % E,'IEI.IIIEI ""‘.-".:-EJ-}EEI.EI %
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o Start the test and observe the Sense and Drive Time and Drive Current vs. Run Current graphs.
o The time that Drive Current is applied during the start cycle is shown in the white circle on the
Sense and Drive Time graph.
Drive Current
Trip Current ‘Initial _Increment Mazxirnum Test Walue Test Sample Mokor Skatus
ioon (A | Mso0 (% cfion (w00 wffeon 9% 4 |SmartDriver Mot Found
Drive Current

Q Test Running /) Test Complete ek m

Sense and Drive Time Drive Currrent ws, Run Current _J Run Current _-__

Current (4}
Dirive Current (%)
() JuanD Uny

Time (=)

Samples

0 You are looking for a value of Drive Current that gives a Run Current equal to the motor Run Cur-
rent from the motor specification.
0 You may need to increase the Drive Current — Maximum to achieve the correct current.

Dirivve Currenk m

Drive Currrent vs, Fun Current - Run Current

Crrive Current (%)
g JuaLInD uny

Samples
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o Ahigh Drive Current - Maximum may cause the driver to go into the “Start Error: Over-Current” er-
ror state.
* If this occurs, a DAQ error message will appear.

CE x|

"% Error -200284 occurred at DAQmx Read
{Counter 1D DBL 1Chan MSamp).¥i:2

IPossible reason(s):

| »

Some ar all af the samples requested hawe nok vet been
acquired,

To wait for the samples ko become available use a longer
read timeout ar read laker ¥ your program, To make the
samples available sooner, facrease the sample rate. IF your
kask uses a skark krigger, make sure that wour skark brigoer
i= configured correctly, It is also possible that wou
configured the task far external biming, and no clack was
supplied. If this is the case, supply an external clock, ;|

Conkinue |

* When you hit Continue, the Motor Status will change to “Start Error: Over-Current.”

Mu:utu:ur.'Statu's

IStarI: Errar: Ower-Current

 To clear this error, go to the Control tab and press the Clear Error button.

» To correct this problem, you will need to either decrease the Trip Current - Maximum or increase
Start Parameters — Over-Current Limit. Be cautious when increasing the Over-Current Limit; if cur-
rent is allowed to go too high, your motor could be damaged.
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0 You can zoom in on a graph by double-clicking on the maximum scale value and entering a new
value.

Drive Current m

Drive Currrent vs, Run Current I Run Current -

Drrive Current (%)
() JuaLInD Uy

samples

o Once you are satisfied with your Drive Current range, pick a Drive Current that corresponds to a

Run Current equal to the run-current from the motor data sheet. In our case, a drive current of 31%
appears correct.

o0 Set the Start Parameters — Drive Current to your chosen value.

Skart Parameters

Exit Speed
100 RPM

Sense Pulse Sense Pulse

Trip Current Recovery Time
g g E LRENES
BJ}I.EIEI a x._-ﬂ?lilu s

Sense and

Drive Tirme Ditivee Currenk
’5134.|:|m 5 ;};31.0 %,

Start

Tirne Lirnit

;T_%E.III 5

Ower-Current
Lirnik:

le0im | A

-

0 Press the Write to Driver button.
o Your motor should be ready to run.
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7. Smaller Low-voltage Motors

Using the Trip Current and Drive Current programs with smaller (1-inch, etc.,) low-voltage motors.

We will use a 3600RPM, 30mA, 12-pole, 3.3V, 1-inch motor for demonstration purposes.

o Low voltage motors are configured the same way as other motors, but the range of Trip Current is
much lower.
o Set Trip Current Parameters. After the first test, these values can be adjusted as necessary.
* Trip Current - Initial = 0.00mA
 Trip Current - Increment = 10.0mA
* Trip Current - Maximum = 300mA
Trip Current
‘Initial ‘Increment IMaximum Test Value Test Sample Moktor Status
;)ED.DD A E)’}m.nm B Ejgauum Bl jzoom A 4 |Moter Stopped sabodulation [N

STOR a Test Running '-.,9 Test Complete
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Trip Current m
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0L0l- 045 = -0
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0.01- - 70
e Zo01-Z 0.0 R
i e 1=
5 £ s -50 £
5 5 0,01 s 50 5
c = =
5 n.00- 2 0.20- : ; - -40 =
&= =
0.00-
0.00-
0.00-
I 0.00-

1 1 1 1
200u 400u  B00u S00u im
Time {s)

Samples

0 The %Modulation appears stable at a Trip Current of 150mA. Note how the run current starts to
quickly go higher past about 200mA. This is called motor saturation, and is to be avoided.

o If you enter a Trip Current - Maximum that is greater than what the motor is capable of, the trip does
not occur and you will not see the typical 6 Sense Pulses.

Sense Pulses
0.5

06—

0.4-

0.2 [

Current (4}

1 I
1] 000 im 1.5m 2m
Time (5]
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o If this happens, reset the errors and lower the Trip Current — Maximum, as explained previously.
o Set the Drive Current Parameters using the optimum Trip Current. After the first test, these values
can be adjusted as necessary.

* Trip Current - Initial = 150.0mA
 Drive Current - Initial = 40%

* Drive Current - Increment = 5%
 Drive Current - Maximum = 80%

Drive Current
Trip Current ’7 Initial Increment Mazxirnum Test Value Test Sample Mokaor Status

lisoom & | fe0n e Hsoo (s illson  [ee|lsno % 4 ‘Mator Stopped
v, o : B
- Dirive Current
STOR o Test Running ) Test Camplate m
Sense and Drive Time Drive CUrrrent vs. Run Current - Run Current %
3.0+

2.5

2.0+

Current (A)
o
|
Drive Current (%)
(i) JU2.N uny

Time {s)

Samples

o For these motors, the Run Current during start is much higher than the Run Current during run. A
value of Run Current * 3 is more typical.

0 Inourcase, Run Current = 30mA* 3 = 90mA.

o From the graph, a Drive Current of 80% yielded a Run Current of 90mA
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APPENDIX A: Hardware Connection Specifications
(3100X, 3200X, 3300X)

Following is detailed information for connecting the hardware described in Chapter One. Connections are
made on the back of the Driver.

Power Connector (3100X, 3200X only)

Plug the supplied power supply into the Power connector. The connector is labeled with 12V and GND
and supplies all logic power to the Driver. The power connector can optionally supply motor power. (See
“YMM Connector”)

PIN FUNCTION COMMENTS
i Same as GND on
1 Logic Ground UMM connector
2 12V System Power Same as 12V on

VMM connector

Table 1: Power Connector

MM Connector (3100X, 3200X only)

The VMM connector is used to separately supply power to the motor. There several options for supplying
power to the motor.

» To supply power to a 12V motor using power from the Power connector:
Install a mating terminal block with a jumper connected between 12V and VMM.
» To supply power to a 3.3V or 5V5V motor using the power from the Power connector:
Install a mating terminal block with a LM78XX linear 3.3V or 5V regulator installed with:
Pin 1 connected to 12V
Pin 2 connected to GND
Pin 3 connected to VMM
» To supply power to a motor using a separate motor power supply:
Install a mating terminal block with the VMM and GND pins connected to a separate power supply.

PIN FUNCTION COMMENTS

Separate voltage
input for the motor

Same as GND on
Power connector

1 VMM Motor Voltage

2 Logic Ground

Same as 12V on

3 12V System Power
Power connector

Table 2: VMM Connector
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MM Connector (3300X)

1. Plug a mating terminal block with the VMM and GND pins connected to a 24V 50W power supply into
the VMM Connector on the rear panel of the Driver.

Motor Connector

The Motor connector connects the motor to the Driver.
NOTE: If the motor runs opposite from the desired direction, reverse any two phases

PIN FUNCTION COMMENTS
1 Phase 1
2 Phase 2
3 Phase 3
4 Phase 4 Not used

Table 3: Motor Connector

RS232 Port

This is the communication port that connects the SmartDriver to the PC. It is needed for configuration
and software control, but not for stand-alone operation.
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Data Acquisition Port

The Data Acquisition Port provides signals necessary for motor analysis.

Table 4: Data Acquisition Port: Pinout

Pin Name Type Function Pin Number
/MCURST TTLIN | Microprocessor reset 1
JCONTROL TTLIN gﬂtztr?/rsféinsuc:{oit;)ps on a low-going pulse (same as 18
ISTATUS TTL OUT :_no(\;vr:/(\)/:?(:?agcztso;r:elzzk:tc;tilssig8;1, or oscillate low/high 28
POSITIONO TTL OUT | Motor position — Bit O 19
POSITION1 TTL OUT | Motor position — Bit 1 20
POSITION2 TTL OUT | Motor position — Bit 2 21
TRIGGER TTL OUT | See Table 5 22
TACH TTL OUT | Once-per-electrical cycle index 25
INDEX TTL OUT | Once-per-revolution index 26
AGND Analog | Analog ground 30
ISENSE Analog |1V /A motor current 31
RSH Analog | Rsense high side 35
RSL Analog | Rsense low side 36
RSH3K Analog | Rsense high side 3KHz low pass 37
RSL3K Analog | Rsense low side 3KHz low pass 38
DGND Power | Logic Ground ?‘ﬁ ig
5V Power | 100mA available for user application 43
12V Power | Available for user application (3100X, 3200X only) 44, 45
PH1SNS Analog | Connected to Phase 1 through 1.0K resistor 50
PH2SNS Analog | Connected to Phase 2 through 1.0K resistor 49
PH3SNS Analog | Connected to Phase 3 through 1.0K resistor 48
VMMSNS Analog | Connected to VMM through 1.0K 46

NOTE: All other pins are reserved.

Table 5: TRIGGER MODES
Start Mode Run Mode Coast Mode

High during first position sense
pulse

1uS high pulse upon each

Once-per-electrical cycle index .
zero crossing
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Table 6: Data Acquisition Port: Pin Functions

Pin Name Use / Control
/MCURST Microprocessor is reset when pulled low
/CONTROL Motor Starts or stops on a low-going pulse (same as Start/Stop Button)
/STATUS Low when motor is locked. Oscillates at 2Hz for error. Else off.
. This bus indicates the motor electrical position during Start, Run, and Coast
POSITION [0:2] modes. The output sequence is 1, 3, 2, 6, 4, 5.
TRIGGER High during first position sense pulse. Used for scope trigger when setting up the
Start Mode posotion sense pulses in Start mode.
TRIGGER . . . .
Run Mode High once-per-electrical cycle during the commutation delay state.
TRIGGER High 1uS pulse for each motor phase zero-crossing
Coast
TACH High pulse once-per-electrical cyce of the motor
INDEX High pulse once-per-mechanical revolution of the motor
AGND The ground reference for ISENSE. It is connected directly to the instrumentation
amplifier that amplifies motor current to ISENSE.
Motor current voltage amplified to a 1V/Amp scale. This signal is filtered to 15Hz
ISENSE
for stable motor run current measurement.
RSH / RSL These signals are from directly across the motor current sense resistor
These signals are from across the motor current sense resistor filtered to
RSH3K / RSL3K 3.4KHz and are useful for measuring the “position sense pulses” when configur-
ing start mode.
DGND Digital Logic Ground. Use with digital 10 signals.
5V 100mA available for user application, fused
12V POWER available for user application, unfused (3100X, 3200X only)
PH1SNS-PH3SNS These signals are cc_)nnected to the motor phases through a 1.0K resistor and
can be used to monitor the motor phases.
This signal is connected to the motor voltage through a 1.0K resistor and can be
VMMSNS :
used to monitor the motor voltage.
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APPENDIX B: Hardware Connection Specifications
(3400X)

POWER Connector J8
Plug a mating terminal block with VMM and GND pins connected to a 24V 50W power source into
Js.

J8 PIN NAME FUNCTION
1 +24V 24VDC @ 2A
2 GND Power Supply Ground
MOTOR Connector J9

Plug a mating terminal block with motor phase1, phase2, and Phase3 connected to PH1, PH2, and
PH3 into J9:
Note: If the motor runs in the incorrect direction, reverse any two motor phases.

J9 PIN NAME FUNCTION
1 PH1 Motor Phase1
2 PH2 Motor Phase2
3 PH3 Motor Phase3

RS232 Connector J3
Plug a 10-pin mating cable connector into J3 with the following adapter wiring:

J3 PIN DB9 PIN FUNCTION

1 1 No Connection
6 DSR

3 2 TXD

4 7 RTS

5 3 RXD

6 8 CTS

7 4 DTR

8 9 No Connection

9 5 GND

10 NO CONNECT
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CONTROL Connector J7
Plug a 16-pin mating cable connector into J7 with the following functions:

J7 PIN NAME DIRECTION FUNCTION
1 Reserved Do not connect to this
pin

2 GND Ground

3 /DIR_IN Input Go CW when low

4 GND Ground

5 ISTEP_IN Input Step on low going

pulse
6 GND Ground
7 /ERROR_OUT Output Goes low when there
is an error

8 GND Ground

9 IMCURST_IN Input

10 GND Ground

1 INDEX_OUT Output Goes high once-per
motor revolution

12 GND Ground

13 ILOCK_OUT Output Goes low when the
motor locks to the

target speed
14 GND Ground
15 Reserved Do not connect to this
pin
16 GND Ground

MCUJTAG J4, LGJTAG J5, and MCISP J6 are reserved headers and should not be connected.
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