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Use and benefits of Serial Communication

SECTION 12 Serial (RS232/
USB) Operation

This section describes the communication settings of the controller operating in the RS232 
or USB mode. This information is useful if you plan to write your own controlling software 
on a PC or microcomputer. 

The full set of commands accepted by the controller is provided in “Commands Refer-
ence” on page 163. 

If you wish to use your PC simply to set configuration parameters and/or to exercise the 
controller, you should use the RoborunPlus PC utility. 

Use and benefits of Serial Communication
The serial communication allows the controller to be connected to microcomputers or 
wireless modems. This connection can be used to both send commands and read various 
status information in real-time from the controller. The serial mode enables the design of 
complex motion control system, autonomous robots or more sophisticated remote con-
trolled robots than is possible using the RC mode. RS232 commands are very precise and 
securely acknowledged by the controller. They are also the method by which the control-
ler’s features can be accessed and operated to their fullest extent.

When operating in RC or analog input, serial communication can still be used for monitor-
ing or telemetry.

When connecting the controller to a PC, the serial mode makes it easy to perform simple 
diagnostics and tests, including:

• Sending precise commands to the motor

• Reading the current consumption values and other parameters

• Obtaining the controller’s software revision and date

• Reading inputs and activating outputs

• Setting the programmable parameters with a user-friendly graphical interface

• Updating the controller’s software
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Serial Port Configuration
The controller’s serial communication port is set as follows:

• 115200 bits/s

• 8-bit data

• 1 Start bit

• 1 Stop bit

• No Parity

Communication is done without flow control, meaning that the controller is always ready 
to receive data and can send data at any time.

These settings cannot be changed. You must therefore adapt the communication set-
tings in your PC or microcomputer to match those of the controller.

Connector RS232 Pin Assignment

When used in the RS232 mode, the pins on the controller’s DB15 or DB25 connector 
(depending on the controller model) are mapped as described in the table below 

Cable configuration
The RS232 connection requires the special cabling as described in Figure 58. The 9-pin 
female connector plugs into the PC (or other microcontroller). The 15-pin or 25-pin male 
connector plugs into the controller.

It is critical that you do not confuse the connector’s pin numbering. The pin numbers 
on the drawing are based on viewing the connectors from the front. Most connectors 
brands have pin numbers molded on the plastic.

TABLE 10. RS232 Signals on DB15 and DB25 connectors

Pin
Number

Input or
Output Signal Description

2 Output Data Out RS232 Data from Controller to PC

3 Input Data In RS232 Data In from PC

5 - Ground Controller ground

FIGURE 57. DB25 and DB15 Connector pin locations

1 13

14 25 18

915
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Serial Port Configuration

The 9 pin to 15 pin cable is provided by Roboteq for controllers with 15 pin connectors.

Controllers with 25 pins connectors are fitted with a USB port that can be used with any 
USB cables with a type B connector.

Extending the RS232 Cable
RS232 extension cables are available at most computer stores. However, you can easily 
build one using a 9-pin DB9 male connector, a 9-pin DB9 female connector and any 3-con-
ductor cable. DO NOT USE COMMERCIAL 9-PIN TO 25-PIN CONVERTERS as these do 
not match the 25-pin pinout of the controller. These components are available at any elec-
tronics distributor. A CAT5 network cable is recommended, and cable length may be up to 
100’ (30m). Figure 59 shows the wiring diagram of the extension cable.
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FIGURE 58. PC to controller RS232 cable/connector wiring diagram
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USB Configuration
USB is available on some controller models and provides a fast and reliable communication 
method between the controller and the PC. After plugging the USB cable to the controller 
and the PC, the PC will detect the new hardware, and install the driver. Upon successful 
installation, the controller will be ready to use.

The controller will appear like another Serial device to the PC. This method was selected 
because of its simplicity, particularly when writing custom software: opening a COM port 
and exchanging serial data is a well documented technique in any programming language.

Note that Windows will assign a COM port number that is more or less random. The Robo-
run PC utility automatically scans all open COM ports and will detect the controller on its 
own. When writing your own software, you will need to account for this uncertainty in the 
COM port assignment.

Important Warning

Beware that because of its sophistication, the USB protocol is less likely to recover 

than RS232 should an electrical disturbance occur. We recommend using USB for 

configuration and monitoring, and use RS232 for field deployment. Deploy USB 

based system only after performing extensive testing and verifying that it operates 

reliably in your particular environment. 

Command Priorities
The controller will respond to commands from one of three or four possible sources:

• Serial (RS232 or USB)

• Pulse

• Analog

• Spektrum Radio (when available)

One, two, three or all four command modes can be enabled at the same time. When mul-
tiple modes are enabled, the controller will select which mode to use based on a user 
selectable priority scheme. The priority mechanism is described in details in “Input Com-
mand Modes and Priorities” on page 55.

USB vs. Serial Communication Arbitration
Commands may arrive through the RS232 or the USB port at the same time. They are exe-
cuted as they arrive in a first come first served manner. Commands that are arriving via 
USB are replied on USB. Commands arriving via the UART are replied on the UART. Redi-
rection symbol for redirecting outputs to the other port exists (e.g. a command can be 
made respond on USB even though it arrived on RS232).

CAN Commands
Command arriving via CAN share the same priority as serial commands and may conflict 
with command arriving via serial or USB. CAN queries will not interfere with serial/USB 
operation.
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Communication Protocol Description

Script-generated Commands
Commands that are issued from a user script are handled by the controller exactly as serial 
commands received via USB or RS232. Care must be taken that conflicting commands are 
not sent via the USB/serial at the same time that a different command is issued by the 
script. 

Script commands are also subject to the serial Watchdog timer. Motors will be stopped 
and command input will switch according to the Priority table if the Watchdog timer is 
allowed to timeout.

Communication Protocol Description
The controller uses a simple communication protocol based on ASCII characters. Com-
mands are not case sensitive. ?a is the same as ?A. Commands are terminated by carriage 
return (Hex 0x0d, ‘\r’).

The underscore ‘_’ character is interpreted by the controller as a carriage return. This alter-
nate character is provided so that multiple commands can be easily concatenated inside a 
single string.

All other characters lower than 0x20 (space) have no effect.

Character Echo
The controller will echo back to the PC or Microcontroller every valid character it has 
received. If no echo is received, one of the following is occurring: 

• echo has been disabled

• the controller is Off

• the controller may be defective

Command Acknowledgement
The controller will acknowledge commands in one of the two ways:

For commands that cause a reply, such as a configuration read or a speed or amps queries, 
the reply to the query must be considered as the command acknowledgement.

For commands where no reply is expected, such as speed setting, the controller will issue 
a “plus” character (+) followed by a Carriage Return after every command as an acknowl-
edgment.

Command Error
If a command or query has been received, but is not recognized or accepted for any rea-
son, the controller will issue a “minus” character (-) to indicate the error.

 If the controller issues the “-” character, it should be assumed that the command was not 
recognized or lost and that it should be repeated.
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Watchdog time-out
For applications demanding the highest operating safety, the controller should be config-
ured to automatically switch to another command mode or to stop the motor (but other-
wise remain fully active) if it fails to receive a valid command on its RS232 or USB ports, or 
from a MicroBasic Script for more than a predefined period. 

By default, the watchdog is enabled with a timeout period of 1 second. Timeout period can 
be changed or the watchdog can be disabled by the user. When the watchdog is enabled 
and timeout expires, the controller will accept commands from the next source in the prior-
ity list. See “Command Priorities” on page 114.

Controller Present Check
The controller will reply with an ASCII ACK character (0x06) anytime it receives a QRY char-
acter (0x05). This feature can be used to quickly scan a serial port and detect the presence, 
absence or disappearance of the controller. The QRY character can be sent at any time 
(even in the middle of a command) and has no effect at all on the controller’s normal oper-
ation. 
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Runtime Queries
Runtime queries can be used to read the value of real-time measurements at any time dur-
ing the controller operation. Real-time queries are very short commands that start with “?” 
followed by one to three letters. In some instances, queries can be sent with or without a 
numerical parameter. 

Without parameter, the controller will reply with the values of all channels. When a numer-
ical parameter is sent, the controller will respond with the value of the channel selected by 
that parameter. 

Example: Q:?T

R: T=20:30:40

Q: ?T2

R: T=30

All queries are stored in a history buffer that can be made to automatically recall the past 
16 queries at a user-selectable time interval. See “Query History Commands” on 
page 188.

Runtime queries can be sent from within a MicroBasic script using the getvalue() function.

TABLE 20. Runtime Queries

Command Arguments Description

A InputNbr Read Motor Amps

AI InputNbr Read Analog Inputs

AIC InputNbr Read Analog Input after Conversion

B Variable Number Read User Boolean Variable

BA InputNbr Read Battery Amps

BS None Read BL Motor Speed in RPM

BSR None Read BL Motor Speed as 1/1000 of Max

C Channel Read Absolute Encoder Count

CAN Variable Number Read Raw CAN frame

CB None Read Absolute Brushless Counter

CBR None Read Brushless Count Relative

CF Channel Read Raw CAN Received Frames Count

CIA Channel Read Internal Analog Command

CIP Channel Read Internal Pulse Command

CIS Channel Read Internal Serial Command

CR Channel Read Encoder Count Relative

D InputNbr Read All Digital Inputs

DI InputNbr Read Individual Digital Inputs

DO None Read Current Digital Outputs

DR Channel Read Destination Reached

E None Read Closed Loop Error

F None Read Feedback
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Runtime Queries

A - Read Motor Amps
Measures and reports the motor Amps for all operating channels. Note that the current 
flowing through the motors is often higher than this flowing through the battery.

Syntax: ?A [cc]

Reply: A = aa

Where: cc = motor channel
aa = Amps *10 for each channel

Examples: Q: ?A

R: A=100:200

Q: ?A 2

R: A=200

Notes: Single channel controllers will report a single value. Sepex controllers 
report the motor Amps and the Field excitation Amps.

FF None Read Fault Flags

FID None Read Firmware ID String

FM Channel Reading Runtime Status of Each Motor

FS None Read Status Flags

K Channel Read Spektrum Receiver

LK None Read Lock status

M Channel Read Actual Motor Command

MA Sensor Number Read MEMS Accelerometers

MGD None Read Magsensor Track Detect

MGM Channel Read Magsensor Markers

MGS None Read Magsensor Status

MGT Channel Read Magsensor Track Position

P Channel Read Applied Power Level

PI InputNbr Read Pulse Inputs

PIC Channel Read Pulse Input after Conversion

S Channel Read Encoder Motor Speed in RPM

SR Channel Read Encoder Motor Speed as 1/1000 of Max

T Sensor Number Read Case & Internal Temperatures

TM Channel Read Time

TR Channel Read Position Relative Tracking

TRN None Read Power Unit Tree filename

V Sensor Number Read Internal Voltages

VAR Variable Number Read User Variable

TABLE 20. Runtime Queries

Command Arguments Description
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Some power board units measure the Motor Amps and calculate the 
Battery Amps, while other models measure the Battery Amps and calcu-
late the Motor Amps. The measured Amps is always more precise than 
the calculated Amps. See controller datasheet to find which Amps is 
measured by your particular model.

AI - Read Analog Input
Reports the raw value in mV of each of the analog inputs that are enabled. Input that is dis-
abled will report 0. 

Syntax: ?AI [cc]

Reply: AI=nn

Where: cc = Analog Input number
nn = millivolt for each channel

Allowed Range: 0 to 5000mV

Notes: The total number of Analog input channels varies from one controller 
model to another and can be found in the product datasheet.

AIC - Read Analog Input after Conversion
Returns value of an Analog input after all the adjustments are performed to convert it to a 
command or feedback value (Min/Max/Center/Deadband/Linearity). If an input is disabled, 
the query returns 0.

Syntax: ?AIC

Reply: AIC=nn

Where: nn = Converted analog input value +/-1000 range

B  - Read User Boolean Variable
Read the value of boolean internal variables that can be read and written to/from within a 
user MicroBasic script. It is used to pass boolean states between user scripts and a micro-
computer connected to the controller.

Syntax: ?B nn

Reply: B=bb 

Where: nn = boolean variable number
bb = 0 or 1 state of the variable

Note: The total number of user boolean variables varies from one controller 
model to another and can be found in the product datasheet.
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Runtime Queries

BA - Read Battery Amps
Measures and reports the Amps flowing from the battery. Battery Amps are often lower 
than motor Amps.

Syntax: ?BA [cc]

Reply: BA=aa

Where: cc = motor channel
aa = Amps *10 for each channel

Examples: Q: ?BA

R: BA=100:200

Notes: Single channel controllers will report a single value. Sepex controllers 
report a single value with the battery current for both the Armature and 
Field excitation.

Some power board units measure the Motor Amps and Calculate the 
Battery Amps, while other models measure the Battery Amps and calcu-
late the Motor Amps. The measured Amps is always more precise than 
the calculated Amps. See controller datasheet to find which Amps is 
measured by your particular model.

BS - Read BL Motor Speed in RPM
On brushless motor controllers, reports the actual speed measured using the motor's Hall 
sensors as the actual RPM value.

Syntax: ?BS

Reply: BS=nn

Where: nn = speed in RPM

Notes: To report RPM accurately, the correct number of motor poles must be 
loaded in the BLPOL configuration parameter.

BSR - Read BL Motor Speed as 1/1000 of Max
On brushless motor controllers, returns the measured motor speed as a ratio of the Max 
RPM configuration parameter (See “MXRPM - Max RPM Value” on page 221). The result 
is a value of between 0 and +/-1000. Note that if the motor spins faster than the Max RPM, 
the return value will exceed 1000. However, a larger value is ignored by the controller for its 
internal operation.

Syntax: ?BSR

Reply: BSR=nn

Where: nn = speed relative to max
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Example: Q: ?BSR

R: BSR=500: speed is 50%of the RPM value stored in the Max RPM 
configuration

Notes: To report an accurate result, the correct number of motor poles must be 
loaded in the BLPOL configuration parameter.

C - Read Encoder Counter Absolute
Returns the encoder value as an absolute number. The counter is a 32-bit counter with a 
range of +/- 2000000000 counts. 

Syntax: ?C [cc]

Reply: C=nn

Where: cc = channel number
nn = absolute counter value

CAN - Read Raw CAN frame
This query is used in CAN-enabled controllers to read the content of a received CAN frame 
in the RawCAN mode (See “Using RawCAN Mode” on page 118). Data will be available for 
reading with this query only after a ?CF query is first used to check how many received 
frames are pending in the FIFO buffer. When the query is sent without arguments, the 
controller replies by outputting all elements of the frame separated by colons.

Syntax: ?CAN [ee]

Reply: CAN=header:bytecount:data0:data1: .... :data7

Where: ee = frame element
1 = header
2 = bytecount
3 to 10 = data0 to data7

Examples: Q: ?CAN

R: CAN=5:4:11:12:13:14:0:0:0:0

Q: ?CAN 3

R: CAN=11

CB - Read Absolute Brushless Counter
On brushless motor controllers, returns the running total of Hall sensor transition value as 
an absolute number. The counter is a 32-bit counter with a range of +/- 2000000000 
counts.

Syntax: ?CB

Reply: CB=nn

Where: nn = absolute counter value
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Runtime Queries

CBR - Read Brushless Count Relative
On brushless motor controllers, returns the number of Hall sensor transition value that 
have been measured from the last time this query was made. Relative counter read is 
sometimes easier to work with, compared to full counter reading, as smaller numbers are 
usually returned.

Syntax: ?CBR

Reply: CBR=nn

Where: nn = counts since last read

CF - Read Raw CAN Received Frames Count
This query is used to read the number of received CAN frames pending in the FIFO buffer 
and copies the oldest frame into the read buffer, from which it can then be accessed. 
Sending ?CF again, copies the next frame into the read buffer.

Syntax: ?CF

Reply: CF=nn

Where: nn = number of frames pending

CIA - Read Internal Analog Command 
Returns the motor command value that is computed from the Analog inputs whether or 
not the command is actually applied to the motor. This query can be used, for example, to 
read the command joystick from within a MicroBasic script or from an external microcom-
puter, even though the controller may be currently responding to RS232 or Pulse command 
because of a higher priority setting. The returned value is the raw Analog input value with 
all the adjustments performed to convert it to a command (Min/Max/Center/Deadband/Lin-
earity).

Syntax: ?CIA

Reply: CIA=nn

Where: nn = command value in +/-1000 range

CIP - Read Internal Pulse Command
Returns the motor command value that is computed from the Pulse inputs whether or not 
the command is actually applied to the motor. This query can be used, for example, to read 
the command joystick from within a MicroBasic script or from an external microcomputer, 
even though the controller may be currently responding to RS232 or Analog command be-
cause of a higher priority setting. The returned value is the raw Pulse input value with all the 
adjustments performed to convert it to a command (Min/Max/Center/Deadband/Linearity).

Syntax: ?CIP

Reply: CIP=nn

Where: nn = command value in +/-1000 range
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CIS - Read Internal Serial Command
Returns the motor command value that is issued from the serial input or from a MicroBasic 
script whether or not the command is actually applied to the motor. This query can be 
used, for example, to read from an external microcomputer the command generated inside 
MicroBasic script, even though the controller may be currently responding to a Pulse or 
Analog command because of a higher priority setting.

Syntax: ?CIS

Reply: CIS=nn

Where: nn = command value in +/-1000 range

CR - Read Encoder Counter Relative
Returns the amount of counts that have been measured from the last time this query was 
made. Relative counter read is sometimes easier to work with, compared to full counter 
reading, as smaller numbers are usually returned.

Syntax: ?CR [cc]

Reply: CR=nn

Where: cc = channel number
nn = counts since last read

D - Read Digital Inputs
Reports the status of each of the available digital inputs. The query response is a single dig-
ital number which must be converted to binary and gives the status of each of the inputs.

Syntax: ?D [cc]

Reply: D=nn

Where: cc = Digital Input number
nn = b1 + b2*2 + b3*4 + ... +bn*2n-1 

Examples: Q: ?D

R: D=17 : Inputs 1 and 5 active, all others inactive

Notes: The total number of Digital input channels varies from one controller 
model to another and can be found in the product datasheet.

DI - Read Individual Digital Inputs
Reports the status of an individual Digital Input. The query response is a boolean value (0 
or 1).

Syntax: ?DI [cc]

Reply: DI=nn
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Runtime Queries

Where: cc = Digital Input number
nn = 0 or 1 state for each input

Examples: Q: ?DI

R: DI=1:0:1:0:1:0

Q: ?DI 1

R: DI=0

Notes: The total number of Digital input channels varies from one controller 
model to another and can be found in the product datasheet.

DO - Read Digital Output Status
Reads the actual state of all digital outputs. The response to that query is a single number 
which must be converted into binary in order to read the status of the individual output 
bits.

Syntax: ?DO [cc]

Reply: DO=nn

Where: cc = Digital Input number
nn = d1 + d2*2 + d3*4 + ... + dn * 2n-1 

Examples: Q: ?DO

R: DO=17 : Outputs 1 and 5 active, all others inactive

Q: ?DO 1

R: DO=1 : Queried output 1 is active

Notes: When querying an individual output, the reply is 0 or 1 depending on its 
status.

The total number of Digital output channels varies from one controller 
model to another and can be found in the product datasheet.

DR - Read Destination Reached
This query is used when chaining commands in Position Count mode, to detect that a des-
tination has been reached and that the next destination values that were loaded in the buf-
fer have become active. See “Position Command Chaining” on page 104.

E - Read Closed Loop Error
In closed-loop modes (Speed or Position), returns the difference between the desired 
speed or position and the measured feedback. This query can be used to detect when the 
motor has reached the desired speed or position. In open loop mode, this query returns 0.

Syntax: ?E

Reply: E=nn

Where: nn = error
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F - Read Feedback In
Reports the value of the feedback sensors that are associated to each of the channels in 
closed-loop modes. The feedback source can be Encoder, Analog or Pulse. Selecting the 
feedback source is done in the encoder, pulse or analog configuration parameters. This 
query is useful for verifying that the correct feedback source is used by the channel in the 
closed-loop mode and that its value is in range with expectations. 

Syntax: ?F [cc]

Reply: F=nn

Where: cc =channel number
nn = feedback values

FF - Read Fault Flag
Reports the status of the controller fault conditions that can occur during operation. The 
response to that query is a single number which must be converted into binary in order to 
evaluate each of the individual status bits that compose it.

Syntax: ?FF [cc]

Reply: FF = f1 + f2*2 + f3*4 + ... + fn*2n-1

Where: f1 = overheat
f2 = overvoltage
f3 = undervoltage
f4 = short circuit
f5 = emergency stop
f6 = Sepex excitation fault
f7 = MOSFET failure
f8 = startup configuration fault

FID - Read Firmware ID
This query will report a string with the date and identification of the firmware revision of 
the controller. 

Syntax: ?FID

Reply: FID=Firmware ID string

Example: Q: ?FID

R: FID=Roboteq v1.2 RCB200 05/01/2012

FM - Read Runtime Status Flag
Report the runtime status of each motor. The response to that query is a single number 
which must be converted into binary in order to evaluate each of the individual status bits 
that compose it.

Syntax: ?FM [nn]

Reply: FM = f1 + f2*2 + f3*4 + ... + fn*2n-1
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Runtime Queries

Where: nn = Motor channel
f1 =  Amps Limit currently active
f2 = Motor stalled
f3 = Loop Error detected
f4 = Safety Stop active
f5 = Forward Limit triggered
f6 = Reverse Limit triggered
f7 = Amps Trigger activated

Notes: f2, f3 and f4 are cleared when the motor command is returned to 0.
When f5 or f6 are on, the motor can only be commanded to go in the
reverse direction.

FS - Read Status Flag
Report the state of status flags used by the controller to indicate a number of internal con-
ditions during normal operation. The response to this query is the single number for all sta-
tus flags. The status of individual flags is read by converting this number to binary and look 
at various bits of that number. 

Syntax: ?FS

Reply: FS = f1 + f2*2 + f3*4 + ... + fn*2n-1

Where: f1 = Serial mode
f2 = Pulse mode
f3 = Analog mode
f4 = Power stage off
f5 = Stall detected
f6 = At limit
f7 = Unused
f8 = MicroBasic script running

On controller models supporting Spektrum radio mode the status flags are shifted as fol-
lows:

f1 = Serial mode
f2 = Pulse mode
f3 = Analog mode
f4 = Spektrum mode
f5 = Power stage off
f6 = Stall detected
f7 = At limit
f8 = MicroBasic script running

K - Read Spektrum Receiver
On controller models with Spektrum radio support, this query is used to read the raw val-
ues of each of up to 6 receive channels. When signal is received, this query returns the 
value 0.

Syntax: ?K nn

Where: nn = radio channel
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Reply: K=nn

Where: nn = raw joystick value, or 0 if transmitter is off or out of range

LK - Read Lock Status
Returns the status of the lock flag. If the configuration is locked, then it will not be possible 
to read any configuration parameters until the lock is removed or until the parameters are 
reset to factory default. This feature is useful to protect the controller configuration from 
being copied by unauthorized people.

Syntax: ?LK

Reply: LK=ff

Where: ff = 0 : unlocked
1 : locked

M - Read Motor Command Applied
Reports the command value that is being used by the controller. The number that is 
reported will be depending on which mode is selected at the time. The choice of one com-
mand mode vs. another is based on the command priority mechanism described at “Com-
mand Priorities” on page 114. 

In the RS232 mode, the reported value will be the command that is entered in via the 
RS232 or USB port and to which an optional exponential correction is applied. 

In the Analog and Pulse modes, this query will report the Analog or Pulse input after it is 
being converted using the min, max, center, deadband, and linearity corrections. 

This query is useful for viewing which command is actually being used and the effect of the 
correction that is being applied to the raw input.

Syntax: ?M [cc]

Reply: M=nn

Where: cc = channel number
nn = command value used for each motor. 0 to ±1000 range

Examples: Q: ?M

R: M=800:-1000

Q: ?M 1

R: M=800

MA - Read MEMS Accelerometers
On controllers fitted with a 3-axis MEMs accelerometer, this query can be used to read the 
value along each axis.

Syntax: ?MA nn

Reply: MA=mm
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Runtime Queries

Where: nn = axis number
mm = acceleration value

Examples: Q: ?MA

R: MA=100:200:300 Returns X, Y and Z acceleration values

Q: ?MA 3

R: MA=200 Returns Y acceleration value

MGD - Read Magsensor Track Detect
Reports whether a magnetic tape is within the range of the magnetic sensor. If no tape is 
detected, the output will be 0.

Syntax: ?MGD

Reply: MGD=nn

Where: nn = 0 : no track detected
nn = 1 : track detected

MGM - Read Magsensor Markers
Reports whether a marker is detected within the range of the magnetic sensor. 

Syntax: ?MGM [nn]

Reply: MGM=mm

Where: nn = Marker number
nn = 1 : Left Marker
nn = 2 : Right Marker
mm = 0 : No marker detected
mm = 1 : Marker detected

MGS - Read Magsensor Status
Returns a single number with general status information about the sensor. This query can 
be used to detect that a sensor is present and operational.

Syntax: ?MGS

Reply: MGS=f1 + f2*2 + f3*4 + ... + fn*2n-1

Where: f1 : Tape detect
f2 : Left marker present
f3 : Right marker present
f9 : Sensor active

MGT - Read Magsensor Track Position
Reports the position of the magnetic track in millimeters, using the center of the sensor as 
the 0 reference. 

Syntax: ?MGM [nn]
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Reply: MGM=mm

Where: nn = track number
mm = position in millimeters

P - Read Motor Power Output Applied
Reports the actual power that is being applied to the motor at the power output stage. This 
value takes into account all the internal corrections and any limiting resulting from temper-
ature or over current.

Syntax: ?P [cc]

Reply: P=p1:p2

Where: cc = motor channel
p1, p2 = 0 to ±1000 power level

Examples: Q: ?P 1

R: P=800

Notes: For Sepex controllers this query will report the applied power on the 
Armature and Field excitation.

PI - Read Pulse Input
Reports the value of each of the enabled pulse input captures. The value is the raw number 
in microseconds when configured in Pulse Width mode. In Frequency mode, the returned 
value is in Hertz. In Duty Cycle mode, the reported value ranges between 0 and 4095 
when the pulse duty cycle is 0% and 100% respectively.

Syntax: ?PI [cc]

Reply: PI=nn

Where: cc = Pulse capture channel number
nn = value *each channel

Allowed Range: 0 to 65000µs

Notes: The total number of Pulse input channels varies from one controller 
model to another and can be found in the product datasheet.

PIC - Read Pulse Input after Conversion
Returns value of a Pulse input after all the adjustments were performed to convert it to a 
command or feedback value (Min/Max/Center/Deadband/Linearity). If an input is disabled, 
the query returns 0.

Syntax: ?AIC

Reply: AIC=nn

Where: nn = Converted analog input value +/-1000 range
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Runtime Queries

S - Read Encoder Speed RPM
Reports the actual speed measured by the encoders as the actual RPM value.

Syntax: ?S [cc]

Reply: S =vv:vv

Where: cc = channel number
vv = speed in RPM

Notes: To report RPM accurately, the correct Pulses per Revolution (PPR) must 
be stored in the encoder configuration.

SR - Read Encoder Speed Relative
Returns the measured motor speed as a ratio of the Max RPM configuration parameter 
(see “MXRPM - Max RPM Value” on page 221). The result is a value of between 0 and +/-
1000. As an example, if the Max RPM is set at 3000 inside the encoder configuration 
parameter and the motor spins at 1500 RPM, then the returned value to this query will be 
500, which is 50% of the 3000 max. Note that if the motor spins faster than the Max RPM, 
the returned value will exceed 1000. However, a larger value is ignored by the controller for 
its internal operation. 

Syntax: ?SR [cc]

Reply: SR=vv:vv

Where: cc = channel number
vv = speed relative to max

T - Read Temperature
Reports the temperature at each of the Heatsink sides and on the internal silicon chips. The 
reported value is in degrees C with a one degree resolution.

Syntax: ?T [cc]

Reply: T=tm:t1:t2

Where: cc = temperature channel
tm = internal ICs
t1 = channel1 side
t2 = channel2 side

Notes: On some controller models, additional temperature values are reported. 
These are measured at different interval points and not documented. 
You may safely ignore this extra data. Other controller models only have 
one heatsink temperature sensor and therefore only report one value in 
addition to the Internal IC temperature.

TM - Read Time
Reports the value of the time counter in controller models equipped with Real-Time clocks. 
Note that time is kept whether the controller is On or Off but only if the controllers is con-



Commands Reference

186 Advanced Digital Motor Controllers User Manual  Version 1.3. September 1, 2013

nected to a power supply. Time is counted in a 32-bit counter and the returned value can 
be converted into a full day and time value using external calculation.

Syntax: ?TM

Reply: TM=number of seconds in counter

TR - Read Position Relative Tracking
Reads the value of the expected motor position in the position tracking closed loop mode.

Syntax: ?TR [nn]

Reply: TR=mm

Where: nn = motor channel
mm = relative count position

TRN - Read Control Unit type and Controller Model
Reports two strings identifying the Control Unit type and the Controller Model type. This 
query is useful for adapting the user software application to the controller model that is 
attached to the computer. 

Syntax: ?TRN

Reply: TRN=Control Unit Id String:Controller Model Id String

Example: Q: ?TRN

R:TRN=RCB500:HDC2450

V - Read Volts
Reports the voltages measured inside the controller at three locations: the main battery 
voltage, the internal voltage at the motor driver stage, and the voltage that is available on 
the 5V output on the DSUB 15 or 25 front connector. For safe operation, the driver stage 
voltage must be above 12V. The 5V output will typically show the controller’s internal regu-
lated 5V minus the drop of a diode that is used for protection and will be in the 4.7V range. 
The battery voltage is monitored for detecting the undervoltage or overvoltage conditions.

Syntax: ?V [cc]

Reply: V=vdr:vmot:v5out

Where: vdr = internal voltage in Volts *10
vmot = main battery voltage in Volts *10
v5out = 5V output on DSub connector in millivolts

Examples: Q: ?V

R:V=135:246:4730

Q: ?V 3

R:V=4730
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Runtime Queries

VAR - Read User Integer Variable
Read the value of dedicated 32-bit internal variables that can be read and written to/from 
within a user MicroBasic script. It is used to pass 32-bit signed number between user 
scripts and a microcomputer connected to the controller.

Syntax: ?VAR [nn]

Reply: VAR=mm

Where: nn = variable number
mm = variable value

Note: The total number of user integer variables varies from one controller 
model to another and can be found in the product datasheet.


