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General Information  

Important User Information  

The products and application data described in this manual are useful in a wide variety of 
different applications. However , the user and others responsible for applying these products 

described herein are responsible for determining their acceptability for each application. 
While efforts have been made to provide accurate information within this manual, Kremford 

Pty Ltd assumes no responsibility for the application or the completeness of the information 
contained herein.  

UNDER NO CIRCUMSTAN CES WILL KREMFORD PTY LTD BE RESPONSIBLE OR LIABLE FOR 

ANY DAMAGES OR LOSSES, INCLUDING INDIRECT OR CONSEQUENTIAL DAMAGES OR 
LOSSES, ARISING FROM THE USE OF ANY INFORMATION CONTAINED WITHIN THIS 

MANUAL, OR THE USE OF ANY PRODUCTS OR SERVICES REFERENCED HER EIN.  

No patent liability is assumed by Kremford Pty Ltd with respect to the use of information, 
circuits, equipment, or software described in this manual.  

The information contained within this manual is subject to change without notice.  

This manual is Copy right © 2011  by Kremford Pty Ltd. You may reproduce this manual, in 

whole or in part, for your personal use, provided that this copyright notice is included. You 
may distribute copies of this complete manual in electronic format provided that they are 
unal tered from the version posted by Kremford Pty Ltd on our official website: 

www.kremford.com.au . You may incorporate portions of this document in other literature 
for your own personal use provided that you include the notice ñPortions of this document 

are Copyright © 2011  by Kremford Pty Ltd.ò You may not alter the contents of this 
document or charge a fee for reproducing or distributing it.  

Standard Warranty  

Kremford Pty Ltd warrants that all equipment manufactured by it will be free from defects, 

under no rmal use, in materials and workmanship for a period of [1] year. Within this 
warranty period, Kremford Pty Ltd shall, at its option, repair or replace, free of charge, any 
equipment covered by this warranty which is returned, shipping charges prepaid, with in one 

year from date of invoice, and which upon examination proves to be defective in material or 
workmanship and not caused by accident, misuse, neglect, alteration, improper installation 

or improper testing.  

The provisions of the "STANDARD WARRANTY" are  the sole obligations of Kremford Pty Ltd 
and excludes all other warranties expressed or implied. In no event shall Kremford Pty Ltd 

be liable for incidental or consequential damages or for delay in performance of this 
warranty.  

Installation Precautions  

The Hyperdrive maximum input voltage is 32 volts DC. Extreme care must be taken when 

connecting this voltage that the power is off while making the connection and that the 
correct polarity as described on the label is used.  

If the installation also includes  connecting mains voltage to the external power supply, only 
a qualified electrician should carry out this work.  
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About This Manual  

Audience  

This manual explains the set -up, installation and operation of the KF083  Hyperdrive Ê 
stepper motor controller manuf actured by Kremford Pty Ltd.  

It is written for the engineer responsible for incorporating the Hyperdrive into a design, as 
well as the engineer or technician responsible for its actual installation.  
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Description  

The Hyperdrive is a programmable stepper mot or controller. It combines in the one device  

a Programmable Logic Controller (PLC) and a Stepper Motor Controller (SMC). The built - in 
PLC provides  a set of program commands and instructions a user can use to define the 
parameters of a particular motor move ment  profile . A motor move profile  may consist of an 

acceleration phase, a constant speed phase, and a deceleration phase, where the entire 
motor move profile is constrained to ta ke a specified number of steps, or the profile can be 

a continuous set of spe ed settings with various accelerations between settings.  

Features  

¶ Programmable, microstepping digital stepping motor controller.  

¶ Operates from 12 volts to 32  volts DC.  

¶ Drives bipol ar stepper motors up to 3.5 amperes peak.  

¶ Acceleration/ Deceleration specifie d in Rpm/Sec 2. 

¶ Programmable m aximum Rpm . 

¶ Movement is specified as either a nu mber of steps or a specific speed.  

¶ Includes an RS485  serial interface for control.  

¶ Four power or torque settings.  

¶ Four microstepping settings: 1, 2, 8, 16.  

¶ Four decay mode setting s.  

¶ Fully programmable using a simple programming language  (SPL) . 

¶ The current  program can be saved in non -volatile storage.  

¶ The stored program can be automatically loaded and executed at power up from 
non -volatile storage.  

Programmed Control  

The Hyperdrive is controlled over an RS485 differential serial interface using a set of 

instructions and parameters that define the movement profile such as the speed, the 
number of steps and the acceleration. Control can be from a terminal program on a PC 
(such as Telne t, TeraTerm, etc) connected to the Hyperdrive via a RS232/RS485 or 

USB/RS485 interface, or directly from a user written control program in either a PC or PLC 
via the RS485 link.  

A particular set of motor instructions (a program) can be entered, edited and  executed 
entirely from within the Hyperdrive. Alternately the program can be prepared in an external 
editor and downloaded to the Hyperdrive as required. The program can be dynamic (i.e. 

lost when power is removed), or stored in on -board non -volatile memo ry. In the latter case 
the Hyperdrive can be programmed to automatically start the stored program on power up. 

This means that once a program has been written and qualified for a particular application, 
the Hyperdrive will run that program every time the m achine is powered up.  
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Control Multiple Hyperdrives  

The RS485 interface allows several Hyperdrives to be connected together, with each 

assigned a unique address and responding to commands addressed to that particular unit 
only. Thus a single PLC can control  several motors.  

Acceleration/Deceleration Profiles  

This figure  shows a typical profile  for a 

1.8° motor being driven at 16 microsteps 
(0.1125°), moving 3200 steps (one 

revolution) with a maximum speed of 60 
Rpm  and with acceleration and 
deceleration time s of 300 milliseconds.  

Depending on the specified number of 
steps, the programmed constant speed 

phase may not be attainable, in which  
case the acceleration phase smoothly 
moves to the deceleration phase.   

The next figure shows the same motor 
settings as here  but  with the number of 

steps set to 1500. Considering the 
accel/decel settings along with this constraint means  that  the motor is unable to reach the 
maximum set speed of 60 Rpm , but moves smoothly from acceleration to deceleration.  

Input and Output O ptions  

There are  three  input  lines and one output 
line that may be configured under program 
control to either control the motor profile in 

the case of inputs, or provide outputs that 
relate to points in the set motor profile. An 

action can be programmed to  occur on a 
particular IO input going high or low  -  an 
input event . The action can be to pause the 

program waiting on that event, or branch 
to some other part of the program on that 

event.  The resulting action could  initiate a 
deceleration event, stop the motor 

instantly , or take some other action 
entirely .  

An IO output can be programmed to go 

high or low at any point within the program.   
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Hyperdrive Characteristics  

Absolute M aximum Ratings.  

Supply voltage  36  volts, DC  

Motor peak current  3.5 amps  peak  

Amb ient t emperature  -10°C to 5 5°C  

Motor Characteristics  

Operating voltage  12  ï 28 volts, DC  

Motor type  Bipolar two phase.  

Motor power  settings  and 
corresponding maximum peak 

currents.  

20%  0.7  amp  

50%  1.7 5 amp  

75%  2.625  amp  

100%  3.5 amp  
 

Microsteps  (1: 1 is the motor basic 
step angle)  

1:1,  

1:2,  

1:8,  

1:16  

Decay mode settings  

0%  (none) ,  

25% decay,  

50% decay,  

100% decay  

Step angle  Set to match motor .  

Acceleration  
Motor and load inertia dependant. Programmable  

max imum  is 5,000 Rpm/Sec 2, minimum is 30 

Rpm/ Sec2.  

Control i nput voltage s User setting . Maximum at input is 5 volts.  

Control maximum output current  30 mA  

Control maximum output voltage  60 volts  

Maximum internal program steps  70 

Maximum  speed s at the four 
microstep settings.  

Setting  Step Mode  Speed Mode  

1 2500  18 00  

2 129 0 92 0 

8 32 0 23 0 

16  270  115  
 

Terminal Program Characteristics  

Baud rate  9600  or 57600  (fixed  via firmware version )  

Data bits  8 

Stop bits  1 

Parity  None  
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RS485  Connector  

The communication connector is a  fiv e position screw te rminal -strip specified for 4 -wire 

differential RS485  serial  control . A ground terminal provides for an optional shield.   These 
connections are named from the point of view of the Hyperdrive . 

 

Pin  Function  

1 RX+  

2 RX-  

3 TX-  

4 TX+  

5 Ground  

 

Thus when c onnecting an RS485  sender that was similarly marked from its point of view, 
the senderôs TX lines would be connected to the Hyperdrive RX lines and the senderôs RX 

lines to the Hyperdriveôs TX lines . 

Power and Input/Output Connector  

A t welve p osition screw  terminal block for external input/output  control , the four motor field  
wires , and the  power  supply . 

 

Pin  Function  

1 Optional 5V+ for external I/O  

2 Input terminal  IO -1 

3 Input terminal  IO -2 

4 Input terminal  IO -3 

5 Output terminal  IO -4 

6 Signal g round  

7 Motor field  B1  

8 Motor field  B2  

9 Motor power positive , 12 to 24 V.  

10 Motor power negative  (GRND)  

11 Motor field   A2  

12 Motor field  A1  
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Installation  Instructions  

Power Supply  

The absolute maximum supply voltage i s listed in Absolute M aximum Ratings . The stepper 
motor  is not energised until the supply voltage reaches 10 volts, and is automatically de -

energised if the supply voltage falls below 8 volts.  

The typical range for a Hyperdrive supply volt age is from 12 to 24 volts.  

The voltage source must be capable of supplying at least the peak currents as specified by 
the PW command. A typical  value is 14 0% of the PW setting. For example, a PW setting of 
4 sets a peak current  of 3 .5 amps, so the recomme nd power supply rating w ould be 5  

amps.  

Whether the current will reach that value depends on the supply voltage, the motor winding 

resistance, the motor load, and the motor speed.  

Note that if you are using a big motor working at high power and the operat ion profile 
includes rapid deceleration events from high to low speeds, the excess motor energy is 

transferred back to the power supply during the deceleration event. The power supply must 
be rated to both withstand and absorb this energy.  

 

Figure 1. Power supply connections.  

The DC power supply is connected to the screw terminals marked 24V+ and GND (see  
Figure 1). The voltage range is from 12  to 24 volts. Ensure the positive wire goes to the 
24V+ termina l.   

The controller has no internal reverse polarity protection.  

The GND wire may  be connected to the machine  electrical ground if necessary.  

Motor  Connections  

The Hyperdrive can control  bipolar two phase motors. The motor will therefore have four 

leads. Connect the motor using the following table and Figure 2. 

 

Terminal  Motor  

MW-B1 Field 1 wire 1  

MW-B2 Field 1 wire 2  

MW-A1 Field 2 wire 1  

MW-A2 Field 2 wire 2  
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Keep these leads as short as possible. Use a multimeter or the manufa cturerôs 
documentation to select the two wire pairs associated with each field.  

 

Figure 2. Bipolar stepper motor connections.  

Once connected and operating, should the direction the motor turns be opposite to that 
specified by a DR  command, simply swap either the two B wires or the two A wires.  

RS485  Serial Connection  

An RS485  serial connection allows several Hyp erdrive controllers  to be connected to the one 

controlling computer. The communication cable can be up to 300 metres long.  Standard 
computer Category 5 cable is satisfactory in most cases. Some installations may require a 

shielded cable.  

The Hyperdrive label sho ws the four RS485  connector s. Shown here are the pin connections 
for a  4-wire  RS485  system. The connection can 

be f rom a computer to one Hyperdrive, or to 
several Hyperdrives in a multi -drop network.  

Each Hyperdrive includes the  appropriate RS485  
terminating resistors and a means to connect 
them as required. Figure 3 shows the 

terminating link s on the Hyperdrive printed 
circuit board. The link designator is LNK1 and 

consists of four pins and two shorting links. 
Hyperdrives are shipped with these links 
disconnected as shown in the figure. If the 

Hyperdrive is at a considerable distance from the RS485  driver the system may be more 
reliable with the links inserted.  Experiment with your installation as to whether the links 

should be in or out.  

 

Figure 3. The RS485  terminating links.  

The TX+ and TX -  names refer to the Hyper drive RS485  transmitter, while the RX+ and RX -  
names refer to its  receiver. The diagram in Figure 4 shows the internal connections.  
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It is important to note that the connection names on the label 
are from the Hyperdriveôs point of view.  

 

Figure 4. This shows the internal circuitry of the Hyperdrive 
RS485  interface. It is important to ensure the external 

connections match this figure.  

You must confirm whether the external network cabling is labelled from either the network 
driver  or masterôs point of view, or else from the point of view  of the various devices on the 

network . Where the labelling is from the network driver ôs point of view, then  the network  
TX+/TX -  connections must go  to the Hyperdrive  RX+/RX -  connectors,  and the  network 

RX+/ RX-  wires  to the Hyperdrive TX+/TX -  connectors.  

Environment  

The Hyperdrive is rated for industrial usage as stated in Absolute M aximum Ratings . It 
should be mounted in a dust and moi sture free  area . Temperature rise should not be a 

problem except where the unit runs continuously at PW setting 4, and in this case there 
should be adequate ventilation  provided . If possible, mount the unit on a metal frame. 
Ensure the heatsink fins are no t enclosed. The best mounting is on a vertical metal surface 

with the heatsink on the top side.  

The Hyperdrive is fitted with a standard 3 amp, fast blow, 20mm fuse.  

The Hyperdrive will shut itself down automatically should the  controller internal chip 
te mperature approach its maximum operating temperature rating , typically 15 0° C . Note 
that t his will not protect the unit from a rapid temperature rise associated with abnormal 

operation.  

If you use PW=4 with SM=1 and a low speed, ensure the speed chosen do es not include the 

motorôs self-resonant speed, obtainable from the manufacturerôs speed/torque curve.  

If temperature rise may be a problem, monitor the heatsink temperature. You should 
choose parameters that limit this temperature to 65°C maximum.  

The un it is not insect or vermin proof. T his should be kept in mind during installation.  

Input Output Pins  

There are four optically - isolated inputs/ outputs that can be controlled by a running 
program. For the KF083 -1 version of the Hyperdrive these are configure d as three inputs 

and one output. The four input terminals are marked as IO -1, IO -2, and IO -3. The output 
terminal is marked IO -4.  

Each input terminal connects to the anode of a light -emitting diode (LED) in each opto -
isolator. Current through the LED wil l switch the output transistor on.  

The  three inputs and one output are referenced to the ground ( GND)  or negative side of the 

input power supply.  Be careful of unintentional electrical ground loops.  
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The output is an NPN transistor  rated at 80V CEmax and 50 mA I Cmax . Any inductive load on this 
terminal will need a reverse biased snubber diode across the load  to prevent any negative 
spikes destroying the transistor . 

The 5V+ terminal can be used to power external sensors where applicable. The maximum 
current dr aw should not exceed 50 milliamps.  

Input Connections  

The internal circuit for each of the three input pins is shown in  Figure 5. A positive  going 
input source connected to any of the three input terminals must remain at or near th e GND 

potential to be considered a false level, and go positive with respect to GND by about 2 
volts minimum  to be considered a true level.  

 

Figure 5. The Hyperdrive input pin circuit.  

To provide adequate debounce time for extern al switches, a debounce delay can be 
programmed. This can be zero for electronic inputs and up to 50 mSecs for worn 

mechanical switches. This sets the time from when the Hyperdrive first senses a level 
change until it acts upon that change. Use IO -1 and IO -2 where response time is critical, as 
there can be an additional variable delay of up to 30 mSecs for IO -3 due to the way it is 

sampled.  

The 1000 ohm internal resistor is configured to provide a current of about 3.7 mA when an 

input pin is switched throug h to the 5V DC.  

The external circuit shown  in Figure 6 is recommended for situations where the sensor is a 
simple mechanical switch such as a limit or positioning switch.  

  

Figure 6. Using the Hyperdriv e 5V DC supply to power a 

mechanical limit switch.  

As shown, t he Hyperdrive  internal 5 volt power supply can be  used as the switch power 

source. T he wiring cable recommended is a shielded, multi - stranded twisted pair, with the 
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shield connected only  to the Hyperdrive ground terminal. This gives the best protection 
against interference from external electro -magnetic fields from adjacent motors, solenoids, 
etc.  

Where the external sensor is providing the switched output from its own internal power 
supply  (not t he Hyperdrive ôs 5V DC) , there is no need for any additional resistance other 

than the internal 100 0 ohms up to a sensor output voltage of about 12 volts. An additional 
external resistor must be added for input voltages from external sensors that exceed thi s 
value. A suitable resistor value can be estimated from  

Ὑ  
ὠ  ρȢυ

πȢπρ
 ρπππ 

Where V O is the sensor output voltage and R external  is the external resistor value in ohms. 
This places a bout a  10 mA load on a 24 volt  sensor.  

As an example, say the output from a particular mass sensor swit ches from 0 to 24 volts 
when a calibrated ferrous mass is within a target dist ance. Assume t he sensor can easily 
supply 10 mA. The required external resistor is therefore  

Ὑ  
ςτρȢυ

πȢπρ
 ρπππρςυπ έὬάί  

Use a 12 00 ohm resistor.  

The level at which the Hyperdrive decides the input voltage has changed from fals e to true 
is typically about 2  volts. With some sensors where the output voltage is not switched but 

rather an analogue of what is being sens ed, there may be several volts of ñclutterò or noise 
which will produce unreliable switching if connected directly to the Hyperdrive. In this case 

the circuit of Figure 7 is recommended.  

A zener diode when reverse biased will not conduct until the voltage across it has reache d 
its designated voltage. Thereafter it conducts while maintaining this set voltage  across 

itself . The aim of this circuit is to c hoose a zener voltage that will hide any noise from the 
sensor . For example , say  a particular sensor has  a 24 volt output but values below 12 volts 

must be ignored . A  10 volt zener when  added to the Hyperdrive 2 volt threshold will give 
this 12 volt ñdead zoneò. 

 

Figure 7. Using an external circuit to provide a switch point 

that is application specific.  

The resistor R is only necessary where the zener current would otherwise exceed its ratings. 

Continuing the mass sensor example  above , the maximum current through a 400mW, 10V 
zener is :  

Ὅ   
πȢτ

ρπ
  τπ άὃ  

Considering that the sensor output  voltage can reach 24 volts, the current using just the 
internal 100 0 ohm resistor will be  
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Ὅ  
ςτρπρȢσ

ρπππ
ωȢχ άὃ  

Here  24 is the maximum sensor output voltage, 10 is the zener voltage, and 1.3 is the 

forward voltage of the internal opto - isola tor . In this case the current is well within the 
rating for a 400mW zener diode and the external resistor R in Figure 7 is not needed . 

It is worthwhile adding the 10K  bypass resistor shown between the zener diodeôs anode and 

groun d should  the zener diode have  significant leakage current.  

The Hyperdrive input has a max imum reverse voltage rating of 5  volts. If there is a 

possibility the input voltage can include negative going spikes or transients that exceed this 
rating, a diode sh ould be connected between the GND and input terminal s. Connect the 
cathode to the input terminal and the anode to ground.  

Output Connections  

Figure 8 shows the output circuit for IO -4. The absolute maximum ratings for the NPN 

outp ut transistor is 80 volts V CEO, and an I C of 50mA. Conservative design would limit  the 
maximum voltage of the output circuit to  50 volts  and current to 30 mA .  

Note that there is no protection whatever for this transistor, 
either for over -voltage or over -current. This allows for the most 

versatile user configurations, but will require careful user 
attention to the attached circuitry.  

 

Figure 8. Typical  Hyperdrive output circuit.  

Often when putting together  a new installation it is handy to be able to monitor the state of 
external switches or the state of the Hyperdrive program. When only an indication is 

required, use an LED (Light Emitting Diode) and resistor combination as shown in Figure 9. 

 

Figure 9. Using an LED to indicate program events.  

Typically a solid state relay will be used with the Hyperdrive providing the switching 
voltage. The collector current maximum should be about 30 milliamps. This current will be 
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sufficient to drive an LED or similar indicator.  However a load that requires m uch higher 
current tha n this could  pull  the output transistor  out of saturation  du e to the fixed internal 
drive , and so will  require amplification to drive a load such as a large relay or co ntactor.  

 

Figure 10 . Typical power relay drive circuit.  

Whe n driving a standard relay, Figure 10  shows an example circuit driven by the Hyperdrive 

IO -4 output terminal. The relay will close when the outp ut is turned on  (goes low) . The 
circuit uses an external PNP transistor to provide the necessary current amplification. 
Resistor R1 w ill  have a typical  value of 10 ,0 00 ohms. Resistor R2  will depend on the supply 

voltage V+, the relay DC resistance, and the  large signal gain of the transistor Q1.  

As an example, we will take a standard 12 volt relay with a coil resistance of 220 ohms, a 

DC supply  of 12 volts, and a 2N3906 as a typical PNP transistor. The coil current will be  

Ὅ  
ρς

ςςπ
υυ άὃ   

The 2N3906 has a DC current gain h FE of 60 at 50 mA. Using the typical 15 % of this value 
to ensure the transistor saturates  under all conditions , the base drive current required is  

Ὅ  
υυ

ρυϷ έὪ φπ
 
υυ

ω
   φ άὃ 

This is well within the nomin al maximum Hyperdrive output current of 20 mA mentioned 
earlier. The value for R2 is then given by  

Ὑς  
ὠ  ὠ ὗρ  ὠὕ ὍὕȢτ

φ
    

 

 
ρςπȢχ πȢς

φ
ρψππ έὬάί 
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Terminal Control  

The RS485  serial interface built into the Hyperdrive provid es the means to control and 

program the attached motor. The interface operates in simplex mode (the Hyperdrive does 
not echo characters it receives) at a fixed baud of either 9600 or 57600 depending on the 
firmware version and can be  connected to a compute r through an RS232 / RS485  or 

USB/ RS485  adapter . It can be connected directly to a PLC that provides  an RS485  4-wire , 
simplex  serial interface.  

Once connected to a computer, on  power up the Hyperdrive terminal program will send  the 
message:  

Hyperdrive Firmwa re Version x. x.x  

Ready 

 

> 

Note the ó>ô character. This indicates the Hyperdrive is ready for a new command, and is 

called the command prompt . When the Hyperdrive is being controlled by a computer or a 

PLC, the occurrence of this character can be used to in dicate the operation (s)  implied in a 
previous command are complete and that a new command can be transmitted.  

Data Rate  

Almost any terminal program will suffice  for interactive use. H owever , if  the option of 

downloading programs to the Hyperdrive is used,  or if the Hyperdrive is being driven by a 
PLC or other computer, the chosen terminal program or controlling program will need an 

option for testing that the Hyperdrive command prompt character ó>ô has been received 
after each line is transmitted.  This is because t here is no hardware handshake control for 
the RS485  communications interface .  A fter each line is received the Hyperdrive firmware 

examines the line for syntax errors, and for any errors will print a short diagnostic 
message. If the terminal progr am continues to send new lines without pausing for the ó>ô 

prompt, this message will likely be corrupted . 

Where your terminal program does not support this feature, inserting a delay of 30 mSecs 
or longer after each line will  ensure that syntax errors disc overed during the download will 

have time to send a corresponding  error message.  

Installing the TeraTerm Program  

Included on the accompanying CDROM is a copy of the public domain TeraTerm terminal 
emulation program. TeraTerm is a free software terminal em ulation program 

that will run on most versions of Microsoft Windows. The complete installation 
procedure is detailed  in Appendix 1 ï Installing the TeraTerm Terminal Program . 

Setup for the Serial Port  

To setup the communication link with the Hyperdrive you will need to know the name of the 

communication (COM) port you have connected to the Hyperdrive. This will typically be a 
USB to RS485  adapter that, when plugged into the computer, will appear as a serial port. 

You can see the port number Windows assigns by first clicking on Start - >Control Panel  
and then double clicking on the System  icon.  In the System Properties  dialog, click on 

the Hardware  tab, and then click the Device Manager  button.  This will bring up the 
De vice Manager  window shown in Figure 11 . Click on the Ports  entry to see the list of the 
serial ports on this computer.  
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The figure shows an IMS USB to RS4 85 / RS485  converter connected and that it was  
assigned COM port number four ( COM4). Now you know the port number you can dismiss 
this series of windows.  

 

Figure 11 . Device Manager window with the Ports  entry 

expanded.  

See the Getting Started  section for examples of  using the Hyperdrive command and 

programming language defined in the next section.  
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Commands  

The Hyperdrive provides a set of two letter instructions to supervise and drive the attached 

stepper motor through a movement profile . The commands fall into two groups, those 
associated with motor movement, and those dealing with managing the movement  group.  

In the following, the phrase 0<number<limit  such as 0<number<10  means a valid entry is 

a number greater than 0 and less then 10, so valid numbers are 1 throug h 9.  

Interactive State Commands  

The interactive  state commands can only be issued in interactive mode . A move once 
started can be stopped immediately by sending an Escape  keystroke (ASCII óESCô). 

Name  Function  Discussion  

GS Print  the current state 
of the motor settings.  

Listed are:  maximum speed in RPM  
number of steps per step profile  

acceleration time in RPM/Sec 2 
direction, CW or CCW  
power setting  

step mode setting  
decay mode setting  

jerk mode setting  
input debounce settings  
speed control mode  

unit addres s 
stopped power setting  

 

SV Save the current 
program (if any) to 
non -volatile storage.  

Once a program is entered it can be executed immediately. 
However unless it is saved  it will be lost when power is 
removed.  

PG Clear an existing 
program . 

Typically en tered before entering new instructions. The 
Hyperdrive switches to programming mode.  

LS List the current 
program.  

List the current program , or list the program entered so far . 

GO Start the current 
program.  

The program will start running, executing each i nstruction 
in turn. It will run to the end and halt unless it encounters a 

loop (LP) instruction, in which case it will loop based on the 
loop count parameter .  

LD Load the currently 
stored program.  

Returns to active the last program saved to non -volatile  
storage by  the SV command.  Erases any current program.  

AR Set auto -program 
startup.  

The program saved in non -volatile memory with the SV 
command will be automatically loaded and started when the 

Hyperdrive is powered up.   

NOTE: Use Ctrl -X to clear this s tate (ASCII ñCANò (0x18)). 

RN Renumber a program.  Program lines are preceded by line numbers. This command 
will renumber the program starting with line number 100 
and stepping up by 10 for each line.  

EX Stop a running 
program.  

Like the CntrlC keystroke. Used in a networked system to 
exit a running program in a particular Hyperdrive.  
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Communication Commands  

You must set the Hyperdrive address in a multi -drop RS485  network  that consists of several 

Hyperdrives . Thereafter commands must be bracketed by HO / HC  commands to address 

that unit.  

 

Name  Function  Parameter  Discussion  

HA Set the Hyperdrive 
RS485  address  

0<number<1 0 This command set s the address for this 
particular Hyperdrive. Th e command 
must be given BEFORE  the unit is 

connected into a multi -drop RS485  
network.  

HO Open command access 
to this unit.  

HA number  Opens this addressed unit for exclusive 
command access.  

HC Close command access 
to this unit.  

HA number  Closes this addressed unit for any 
further commands.  

HX Clear the RS485 
address  

HA number  Clears  the unit address. Unit 
subsequently responds to all commands.  

 

 

Programming Instructions  

The  Mode  column below includes a Y for  those programming instructions that can also be 
given as interactive commands. Some of these instructions  have parameters . The 

input/output instructions have fairly complex parameters an d these are explained in detail  
in subsequent sections.   

The figure 2 31 is actually 2 31  ï 1 which is 2,147 ,483 ,647 . 

In interactive mode, a ll the motor setup instructions, w hen given as inter active commands , 
just store their parameters in the controller. However the set steps instruction ( ST ) in step  

mode, and the set speed instruction ( MS ) in speed  mode, will cause the motor to 
immediately execute a move profile using all preceding motor rela ted instructions.  

 

Name  Mode  Function  Parameter  Discussion  

SA Y Set the 
motor basic 

step angle in 
thousandths 

of a degree.  

number  The default value is 1800, or 1.8°.  Note 
that the controller sends motor commands 

as microsteps, and the angle the motor 
sub sequently rotates depends on the 

motorôs inherent step angle. The only 
effect of not  setting this parameter is that 
the acceleration/deceleration times will be 

incorrect.  
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Name  Mode  Function  Parameter  Discussion  

ST Y Set the 
number of 
steps in the 

current 
move.  

0<number<2 31

or blank  
In both progr amming and interactive 
mode s when in step  mode this instruction 
will cause the motor to immediately move 

that many steps using the currently 
defined  set of acceleration, stepping, 

power, and decay modes. If no parameter 
is given the motor will make 
2,147 ,483 ,647 steps.  The stepping mode 

(SM) will affect the number of degrees a 
step will take.  

BT Y Reverse 
direction for 
the current 

number of 
steps.  

speed  Usually used in emergency situations 
where the motor must be reversed back 
to a known position in respon se to an 

input level change, typically from an 
emergency stop button.  The parameter 

sets the speed.  

AD Y Set the 
acceleration 

time in 
Rpm/Sec 2. 

10< accel <5000  The acceleration and deceleration profiles 
are both the same. The acceleration 

profile is linear up to about 90% of the set 
speed and then  depends upon the jerk 
setting (JM) for how it transitions to the 

set speed.  In speed  mode the profile is S 
shaped.  

MS Y Set the 
maximum 
speed in 

Rpm . 

1< rpm <20 00  The speed setting for a particular step 
mode (SM) ca nnot exceed the maximums 
listed in the Motor Characteristics table.  

In step  mode,  whether the motor will 
reach this speed depends on the number 

of steps and the acceleration rate . Where 
the given speed cannot be reached in time 
the acceleration rate will smoothly 

transition to a deceleration so the move 
always contains  exactly  the given steps.   

PW Y Set the 
power mode.  

1 thru 4  The Hyperdrive has  four power or torque 
settings. In effect they are current limit 
settings referenced to the maximum 

current of  3.5  A:  

1 20%  0.7  amps  

2 50%  1.7 5 amps  

3 75%  2.62 5 amps  

4 100%  3.5 amps  

These are peak current limit values and 
the average current will depend on the 
motor coil resistance, supply voltage, and 

speed.  
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Name  Mode  Function  Parameter  Discussion  

SM Y Set the step 
mode.  

1 thru 4  The four settings will divide the motorôs 
basic step angle by these values:  

1 =  1 

2 =  2 

3 =  8 

4 =  16  

For example, a 1.8° motor on setting 3 
will have a step angle of  0.225°  or 16 00 

steps per revolution.  

Note that setting a particular step mode 

may limit the maximum sp eed (MS) 
setting to those defined in the Motor 

Characteristics table for that step mode.  

DM Y Set the 
decay mode.  

1 thru 4  The decay mode sets how the controller 
manages the recirculating currents in the 

internal driver circuit during each ñoffò 
cycle per iod. The settings are 1, 2, 3 and 
4,  and these settings correspond to decay 

ratios of 0%, 25%, 50% and 100% 
respectively. The default setting is mode 

2, and in many applications this will be 
sufficient.  

DR Y Set the 
motor 
direction.  

cw or ccw  

 

This sets the motor rotation direction 
(case is ignored, cw is the same as CW).  

cw clockwise  
ccw  counter -clockwise  

 

IA  N Arm a jump.  Various  Arms an eventual jump based on input 
state changes.  

IM  N Arm a jump.  Various  Arms an eventual jump based on input 
levels.  

I C N Continue 
based on 
input pin 

state.  

Various  Selects whether a program will pause or 
not at this instruction based on the input 
pinôs current level. 

IJ N Jump based 

on input pin 
state.  

Various  Selects whether the program will jump or 

not based o n the pinôs current level. 

IO  N Setup the 

parameters 
of the output 
pin.  

Various  Selects the output  function the pin will 

perform.  
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Name  Mode  Function  Parameter  Discussion  

WT N Sets a wait 
event.  

none  In a running program, once the motor has 
started on a move the program will 
immediately step t o the next instruction. 

In most step  mode cases the next 
program event must occur after  the motor 

has completed th e move. The WT 
instruction will pause the program flow 
until the motor completes the move.  

In  interactive and step  mode the 
Hyperdrive will n ot print the ó>ô character 

until the move is complete, and so a 
controlling computer or PLC need not use 

this command but can wait for th e ó>ô 
character before sending the next 
instruction.  

DL N Set a 
programmed 
delay.  

0< delay <2 31 This instruction will ha lt the program flow 
for the given number of milliseconds.  

LP N Start a 
program 
loop.  

0=< count <2 31  

or  

blank  

When a LP instruction is encountered the 
action taken depends on the parameter:  

If the number is zero  or blank , the 

program will loop  forever throu gh the 
instructions between the LP and EL.  

If the number is non -zero, the program 
will decrement the count each time 
through the loop  until the count  reaches 

zero. The program will then move on to 
the next instruction.  

In both cases t he loop ca n be inter rupted 
by a Ctrl -C or ESC keystroke.   

EL N End a 
program loop  

none  Defines the end of a program loop, where 
all instructions between the LP and EL 
instructions will be included in  the loop.  

DC N Begin a 
deceleration 
phase 

immediately.  

none  This instructi on can be used to stop the 
motor via its previously programmed 
deceleration setting. Useful to stop the 

motor in a programmed way i n speed  
mode, or when the required motor 
movement does not have a specific 

number of steps and some external event 
is used to  stop the motor. Program flow 

will not continue until the motor has 
stopped.  

HL N Halt the 
motor 
instantly.  

none  This instruction can be used to stop the 
motor drive instantly. It should only be 
used to manage an emergency situation, 
as while the motor electrical stepping 

stops immediately, any load inertia will 
require external dissipation.  
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Name  Mode  Function  Parameter  Discussion  

SP Y Set the 
stopped 
motor 

power.  

1 thru 4  Rarely is the power setting required by 
the motor when stationary the same as 
when operating. Typically the stopped 

power i s just a fraction of what is required 
during movement. Use this instruction to 

set the holding power. By default the 
setting is 1  or 20% power.  

EN N Mark the end 
of a 
program.  

none  Enter as the last instruction in a program. 
This instruction is never prin ted in a 
listing. It s witches the terminal program 

from the PG (enter a program) mode back 
to Interactive mode.  

GT N Jumps to the 
given 
program 
line . 

A valid line 
number  

The program flow will immediatel y jump 
to the instruction a t  the jump address.  

DB N Set an input 
pin debounce 
period.  

0 thru 50  Allows setting a time period in 
milliseconds, starting from when that 
input first changes state, during which any 

further state changes are ignored. Only if 
the input still has the same state when 

the period ends  will the input be flagged 
as in a new state.  

The default debounce setting is zero.  

CL N Clear the 
program 

memory.  

none  Completely deletes the program in current 
working memory. Does not change any 

program in non -volatile storage.  

MD Y Change the 
speed m ode.  

speed  

or  

step  

In STEP mode the motor will execute the 
number of steps given in the ST 

command, starting when the ST  command 
is given. It will attempt to reach the given 
MS speed if the accel/dec el profile allows. 

In SPEED mode the MS command will 
imme diately accelerate the motor at the 

given rate to the given speed.  

JM Y Change the 
jerk setting.  

1 thru 4  Changes the rate of change of the 
transition from accelerating to constant 

speed, the so -called jerk  setting.  
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Instruction  Descriptions  

This section  describe s each instruction in detail.  A brief description of the command function 

is followed by its two letter mnemonic.  

The Program  entry specifies whether the instruction can be used in a program.  

The Interactive  entry specifies whether the instruction can be used as a direct command.  

The Parameter  entry specifies whether the instruction needs a parameter. The required 
format of the parameter(s) is described in the text.  Unless stated otherwise, the range of a 

numeric parameter is 1 through 2,147,483,647 . 

These are followed by further description and possibly one or more examples.  

 

Set acceleration rate  AD  

Program :  YES 

Interactive:  YES 

Parameter:  REQUIRED 

Sets the acceleration rate  in  Rpm/Sec 2. This sets the rate and indirectly how long the motor 

will tak e to reach the final speed defined by the MS  or speed setting command . For 
example, a n AD  setting of 100 means the motor will increase its speed by 100 Rpm  every 

second, and so with a speed setting of 500  Rpm , this  means the motor will take 5 seconds 
to re ach that speed. An AD  setting of 1000 and an MS  setting of 150 means an acceleration 
event starting from stopped will reach the target speed in:  

ρυπ

ρπππ
πȢρυ  ίὩὧέὲὨίȟέὶ ρυπ άὭὰὰὭίὩὧέὲὨί 

Paramet er range is 3 0 to 5000  Rpm/Sec 2. 

Example:  

>ms 80       ; set speed to 80 Rpm 

>ad 2 00      ; 4 00 mSecs to reach that speed  

> 

Set Auto - Load and Run  AR  

Program:  NO 

Interactive:  YES 

Parameter:  NO 

Configures the Hyperdrive to auto - load and run a stored program the next time it is 

powered up. The stored program must have been stored in non -volatile storage by a 
previous SV  command.  

Example:  

>sv  

** SV... Saved  

>ar  

> 
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Backtrack steps from here  BT  
Progra m:  YES 

Interactive:  NO 

Parameter:  REQUIRED 

Use this instruction to backtrack to or return to a known step position. The parameter is the 

required speed.  

It is a no -operation if the motor is turning.  

It reads the current step count, reverses the motor direc tion and, using the same profile 

description  apart from the speed , drives the motor until the step count goes back to zero. 
All things being equal, this should be the position where the profile began.  

Examples:  

There are many mechanical situations where th e stepper motor must first drive one way for 
a specified number of steps, and then drive in the other direction for the same number of 

steps to return to the start position. There would typically be an IM  instruction supervising 
the drive out operation so that an emergency switch on an IO line will immediately halt the 

motor. Often the motor will be required to return to its start position after halting.  

Where the start position is not controlled by some sort of electrical switch but relies on the 
number of  steps, jumping from where the motor stopped after some emergency (via the HL  

instruction) to the  normal reversing code will use the step count from the ST  instruction 
which will be in excess of the now foreshortened number of steps required to return to t he 

original start position. The motor will proceed past the normal parked position, possibly 
stalling on a mechanical stop.  

By picking up the current accumulated step count, the BT  instruction starts the motor in 

the reverse direction with all its existing  parameters (accel rate, step mode, etc). You could 
use it in a program that extends and retract a ram and includes an emergency switch on 

the IO -1 like this:  

100 db 1, 20      ; set IO - 1 debou nce delay  

110 sm 2          ; 0.9 degree steps  

120 lp             ; start infinite loop  

130   ms 230      ; 230 rpm  

140   ic 1,h      ; emergency switch must be off  (high)  

150   dr cw       ; cw extends the ram  

160   im 1,l, 220  ; jump if line 1 goes low  

170   st 3200 00   ; extend for this many steps  

180   wt          ; wait till done  

190   dl 200      ; pause extended for 200 mSecs  

200   ic 1,h      ; clear the jump while ram retracts  

210   gt 2 40 

220   hl          ; arrive here if emergency during extend  

230   wt          ; ensure stopped  

240   bt 150       ; reverse b ack slower to start  

250   wt          ; wait till done  

260   dl 2000     ; pause at home  

270 el  

The first IC  instruction will prevent the program from even starting if the IO -1 is low. If 

high the DR  sets the ram extend direction.  

The IM  instruction arms the IO -1 line to cause a program jump if the line goes low during 
the time the ram is extending.  
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The ST instruction starts the ram on its way out with the WT  instruction pausing the 

program during the travel .  

In normal operation there is a 200 mSec pause once fully extended. The next instruction is 
an IC  and this clears the previous IM  and as a bonus ensures the IO -1 line is still high. The 

program then skips down to the BT  instruction which sets the new speed, picks up the 
completed step count from the pr evious ST  command (ie the 3200), reverses the motor, 

and starts the normal retraction phase. Now any change on the IO -1 line will be ignored 
during retraction.  

However a high to low transition on the IO -1 line while the ram is extending will 

immediately ju mp to line 22 0, causing an immediate halt. The following BT  instruction 
causes the ram to immediately start back to its proper parked position . 

 

Clear the Program memory  CL 
Program:  NO 

Interactive:  YES 

Parameter:  NO 

Giving this command immediately clears t he program memory. A subsequent LS  command 
will give the error message:  

** LS... No Program  

It does not clear the non -volatile memory.  

 

Set an input debounce delay  DB  

Program:  YES 

Interactive:  NO 

Parameter:  REQUIRED 

The DB  input instruction has a number of  parameters that define which Input/Output (IO) 
pin the instruction applies to, and a number between 0 and 50 that specifies the debounce 
delay time for this input. The delay time is expressed in milliseconds. The syntax is:  

DB <pin_number>, <delay_time>  

For the KF083 -1 the pin number can be 1 through 3.  The default value is 0 milliseconds.  

When the device connected to one of these inputs is a mechanical switch, the possibility 
exists that when it transitions from on to off or vice versa, the switch contact s will 

ñbounceò, causing not just one clean transition but several. It is possible the Hyperdrive will 
detect these multiple transitions and, depending on the program, misinterpret what has 

occurred. So whenever the input device is a mechanical switch you should ensure this delay 
is set and valid for that particular switch. In most cases a value around 10 mSec should be 
sufficient but the only sure way is analysis of the switch line with an oscilloscope.  

Conversely, if the input device is an electronic devi ce then its output during a transition is 
likely to be a single clean transition. Most optical and magnetic sensors are of this type and 

the default setting of 0 mSecs is correct for these sensors.  
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Force Immediate deceleration  DC  

Program:  YES 

Interactive:  NO 

Parameter:  NO 

When encountered in a running program, this instruction will fo rce an immediate 

deceleration until  stopped at the current AD  deceleration rate.  

The program pauses until the motor has stopped.  

 

 

Set delay in milliseconds  DL  

Program:  YES 

Int eractive:  NO 

Parameter:  REQUIRED 

When encountered in a running program, this instruction will pause the program for the 
given number of milliseconds.  

Example:  

There are many situations where a delay is required within a program. An obvious situation 
is whe re a motor must travel in one direction and subsequently reverse , where a small 

delay allows the machine to stabilise at its stopped position.  

.  

150 ms 100           ; set speed at 100 Rpm 

160 dr cw            ; clockwise  

170 st 1 82400         ; for 57 revo lutions  

180 wt               ; wait until done  

190  dl 500            ; wait 500 mSecs before reversing  

200 dr ccw           ; anti - clockwise  

210 st 32000         ; for 10 revolutions  

.  

Another possibility is where the motor must stop for a fixed period to a llow some other 
process to complete.  

.  

72 dr cw  

73 st 450100        ; move to extended  

74 wt  

75 dl 5000           ; allow 5 second pressing time  

76 dr ccw  

77 st 450100        ; return  

78 wt  

.  
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Set decay mode  DM  

Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

Sets the output bridge decay recirculation mode.  The decay mode sets how the controller 

manages the recirculating currents in the internal driver circuit during each ñoffò cycle 
period. The settings are 1, 2, 3 and 4, and these settings correspond t o decay ratios of 0%, 
25%, 50% and 100% respectively. The default setting is mode 2, and in many applications 

this will be sufficient. For high power and high speed situations try setting 3 or 4.  

As the decay settings can be adjusted, the current discharg e pattern can be modified 

according to motor load and speed. By choosing the best mix of decay modes, the PWM 
ripple that appears on the sinusoidal microstepping output can be minimised, reducing both 
audible noise and vibration.  

Example:  

>dm 3  

> 

 

Set dir ection  DR  

Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

Sets the motor direction using the words ñcwò or ñccwò. The direction the motor will actually 

go  will depend on the relative connections for the two motor windings. If giving this 
command produces  motor rotation in the opposite direction, simply transpose the wires 
from one of the field windings.  

Example:  

>dr ccw  

> 

 

End of program loop  EL  

Program:  YES 

Interactive:  NO 

Parameter:  NO 

Marks the end of a program loop.  

Example:  

>lp  

 .  

 .  

>el  
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End of pro gram  EN  

Program:  YES 

Interactive:  NO 

Parameter:  NO 

Marks the end of the program. This instruction is now optional.  It i s not echoed by the list 

command ( LS ).  

If a running program gets to this instruction the Hyperdrive will automatically return to the 
Inte ractive mode.  

 

 

 

Exit a running program  EX  

Program:  NO 

Interactive:  YES 

Parameter:  NO 

In a networked system there may be several units running individual programs. You cannot 

use the Cntrl -C character  to stop the program in a particular Hyperdrive in this  case as it 
will be received and actioned by all units , stopping the running programs in all units.   

Once a networked Hyperdrive has been addressed with the HO  command, giving this 
command will stop the program in that Hyperdrive only.  

 

 

 

Start a program r unning  GO  

Program:  NO 

Interactive:  YES 

Parameter:  NO 

Begins executing the current program from the first instruction. The program will run until it 

encounters an EN  instruction or the end of the program.  

You can stop the program at any time by sending a Ct rl -C keystroke. If the motor is 
running it will decelerate to stopped at the currently set deceleration rate ( AD ).  

You can also stop the program at any time by sending an Esc  keystroke. If the motor is 
running it will stop instantly (depending on the load inertia).  
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List motor parameters  GS  

Program:  NO 

Interactive:  YES 

Parameter:  NO 

Giving this command will list the current motor settings.  

Example:  

>gs  

  MS Speed       100  

  ST Steps       12000  

  AD Accel Rt     100 Rpm/Sec^2  

  DR Directn     CW 

  PW Pwr mode    1 

  SM Stp mode    4 

  DM Dcy mode    2 

  JM Jerk mode   2  

  DB Debounce    (1=0), (2=0), (3= 0)  

  MD Speed mode  Step  

  Address        -  

  SP Stop Pwr    1 

 

>ms 45  

>ad 300  

>gs  

  MS Speed       45 

  ST Steps       12000  

  AD Accel Rt     300  Rpm/Sec^2  

  DR Directn     CW 

  PW Pwr mode    1 

  SM Stp mode    4 

  DM Dcy mode    2 

  JM Jerk mode   2  

  DB Debounce    (1=0), (2=0), (3= 0)  

  MD Speed mode  Step  

  Address        -  

  SP Stop Pwr    1 

 

> 
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Go to a label  GT  

Program:  YES 

Interactive:  NO 

Parameter:  REQUIRED 

Unconditionally changes the current program flow to continue at the instruction at the 

specified line number . Use the GT  instruction to alter the normal program flow.  

Example:  

180 st 1265  

190 wt  

200 dl 100  

210  gt 270  

..  

270 ms 1000  

.  

Set Hyperdriv e network address  HA  

Program:  NO 

Interactive:  YES 

Parameter:  REQUIRED 

The parameter can have the value 1 through 9. The instruction assigns th at  number to th is 
Hyperdrive to work in  a network of Hyperdrives where all units share the same RS485  lines.  

The number for each Hyperdrive  must be unique on the network.  

This command must be given individually to each unit BEFORE it is connected into the 
network . The address is included in the output from a GS command.  

The address is automatically saved to non -vola tile storage, and is therefore reset 
automatically should power be lost.  

Example:  

>HA 5  

>HO 5 

>ST 1200  

> 

Open a Networked Hyperdrive  HO  

Program:  NO 

Interactive:  YES 

Parameter:  REQUIRED 

If this unit is in address mode (ie has received an address via the HA  instruction), this 
instruction a ctivates th e unit to respond to subsequent instructions  on the network . Every 

instruction will be acted upon until a  HC  command is received.  

If the unit is in address mode, without this instruction it will ignore all instruc tions.  

If the unit has not been assigned an address this instruction is ignored.  



Kremford Pty Ltd  Hyperdrive KF083 User Manual  30  

 

Close a Networked Hyperdrive  HC  

Program:  NO 

Interactive:  YES 

Parameter:  REQUIRED 

Closes this unit to network access. A ll subsequent instructions on the network  will be 

ignored .  

 

 

 

Clear an addressed Hyperdrive  HX  

Program:  NO 

Interactive:  YES 

Parameter:  REQUIRED 

Clears an address mode.  Also clears the address saved in non -volatile storage.  

 

 

 

 

Halt immediately  HL  

Program:  YES 

Interactive:  NO 

Parameter:  NO 

Can be used in a prog ram to have the same effect as the Esc keystroke: the motor will stop 

instantly.  

Example:  

.  

.  

170  hl           ; arrive here for emergency stop  

180 io 4,L      ; turn on warning light  

190 gt 190       ; loop forever  

.  

.  
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Arm a Subsequent Jump (Skip cur rent state)  IA  

Program:  YES 

Interactive:  NO 

Parameter:  REQUIRED 

The IA  input instruction has a number of parameters that define which Input/Output (IO) 

pin the instruction applies to, whether the pin going from 0 to 5 volts or from 5 to 0 volts 
initiates t he action, and the address to jump to when this particular event occurs. The 
syntax is:  

IA <p in_number>, <transition>, <destination_line_number > 

1.  The <pin_number>  parameter can have the values 1 through 3 and selects the 

corresponding IO -1 thru IO -3 input s crew connector.  

2.  The <transition > can be either H or L, with H standing for a low to high transition 

(0 to 5 volts), and L for a transition from high to low. As elsewhere, the case of the 

letter does not matter.  

3.  The <destination_line_number> must be a  valid  program line number.  The line 

number is the program address to jump to when the particular test is true.  

Unlike the IM  instruction, the IA  instruction ignores the current input state and arms the 
Hyperdrive to continuously watch the specified input pin fo r the specified transition only 

after it has changed from its current state.  

Its purpose is for cases where the current input state must be the state that eventually 

causes the jump. The IA  instruction assumes that at some time in the future, this input w ill 
first change from its current state to the opposite state, and when it returns to the current 
state the jump will occur.  

The instruction is typically used to prepare a jump to a stop event when there is only one 
switch involved.  

Example:  

Consider a mo tor feeding labels -  the motor is started by a high level on input IO -2 and 
must stop when input IO -1goes low. However in the stopped position this level is already at 

that required to stop the motor. In the program below the IC  instruction halts the progr am 
until the IO -2 input goes high. When the IA  instruction examines its input it finds the 

current input is already low, the state that should cause the jump. However it will ignore 
this until the input goes high, and only then begin monitoring for the low  going transition.  

.  

130 lp  

140   ic 2, H  

150    ia 1, L, 210  

160    st  

170    wt  

180   gt 260  

.  

210    dc  

220    dl 10  

230 el  

.  

See s ome examples of the similar  IM  instruction.  
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Continue on an  input event  IC  

Program:  YES 

Interactive:  NO 

Parameter:  REQUIRED 

The IC  input instruction has a number of parameters that define which Input/Output (IO) 

pin the instruction applies to, and whether the pin going from 0 to 5 volts or from 5 to 0 
volts initiates the action. The action is to pause the program for a false  test,  or continue if 
true . The syntax is:  

IC <pin_number>, < state > 

1.  The <pin_number>  parameter can have the values 1 through 3 and selects the 

corresponding IO -1 thru IO -3 input screw connector.  

2.  The <state > can be either H or L, with H standing for a low to high  transition (0 to 5 

volts), and L for a transition from high to low. As elsewhere, the case of the letter 

does not matter.  

On encountering an IC  instruction the Hyperdrive will select and examine the current state 

of the specified input pin. If the state i s true  then the program will continue immediately.   
A true  state is where, for example, the instruction specifies a low to high transition (H) and 
the pin state is already true (ie high).  

If the state is false  the program will halt at that instruction, en tering an internal loop where 
it continuously checks for the required state becoming true, effectively pausing the program 

at this point.  

Example:  

This example demonstrates the case where the transition comes from an external sensor 

that signals an event to start the motor. If the sensor produces a 0 to 5 volt transition on 
the event, and it was connected to pin IO -1, the section of the program concerned with this 

event would look like:  

.  

270 ic 1,h     ; wait here until pin 1 goes high  

280 st 3200    ; st art the motor on a 3200 step profile  

.  

The program will examine the IC  instruction and check if IO -1 is high (5V). If not it will 

pause waiting for this event. When IO -1 becomes high, or if it was already high, the 
program will step to the next instruction . The ST  instruction will immediately start the 

motor running a 3200 step profile.  
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Jump on input event  IJ  

Program:  YES 

Interactive:  NO 

Parameter:  REQUIRED 

The IJ  input instruction has a number of parameters that define which Input/Output (IO) 

pin the ins truction applies to, whether the pin going from 0 to 5 volts or from 5 to 0 volts 
initiates the action, and the address to jump to when this particular event occurs. The 
syntax is:  

IJ <p in_number>, <transition>, <destination_line_number > 

1.  The <pin_number>  parameter can have the values 1 through 3 and selects the 

corresponding IO -1 thru IO -3 input screw connector.  

2.  The <transition > can be either H or L, with H standing for a low to high transition 

(0 to 5 volts), and L for a transition from high to low. As els ewhere, the case of the 

letter does not matter.  

3.  The <destination_line_number> must be a valid program line number. The line 

number is the program address to jump to when the particular test is true.  

On encountering an IJ  instruction the Hyperdrive will sel ect and examine the current state 
of the specified input pin. If the state is true  then program flow will immediately jump to 

the given program address.   A true  state is where, for example, the instruction specifies a 
high level (H) and the pin state is al ready true (ie high).  

If the state is false  at the instant the instruction is executed, the program simply moves on 
to the next instructions in sequence . Subsequent changes of the specified pin are ignored.  

Example s:  

This example demonstrates how the sta te of an input pin can change the speed at which 
the motor executes the next step profile.  

.  

300  ij 2,h, 330        ; if IO - 2 is high we can go fast  

310 ms 20            ; go slowly  

320 gt 340  

330 ms 97            ; go quickly  

340 st 1287          ; do the s teps  

350 wt  

.  
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Arm a subsequent jump  IM  

Program:  YES 

Interactive:  NO 

Parameter:  REQUIRED 

The IM  input instruction has a number of parameters that define which Input/Output (IO) 

pin the instruction applies to, whether the pin going from 0 to 5 volts or fro m 5 to 0 volts 
initiates the action, and the address to jump to when this particular event occurs. The 
syntax is:  

IM <pin_number>, <transition>, < destination_line_number > 

4.  The <pin_number>  parameter can have the values 1 through 3 and selects the 

correspond ing IO -1 thru IO -3 input screw connector.  

5.  The <transition > can be either H or L, with H standing for a low to high transition 

(0 to 5 volts), and L for a transition from high to low. As elsewhere, the case of the 

letter does not matter.  

6.  The <destination_li ne_number> must be a valid program line number. The line 

number is the program address to jump to when the particular test is true.  

Unlike the IJ  instruction, the IM  instruction arms the Hyperdrive to continuously watch the 
specified input pin for the spec ified transition.  

¶ If the input state is true when the instruction is executed then the instruction is 
ignored and program flow simply continues.  

¶ If t he input state is false however, program flow will still continue , but should that 
pin state become true a t some later time,  the jump will occur.  

The instruction is typically used to arm a subsequent jump when an event such as a limit 

switch being reached or perhaps an emergency switch being closed  occurs . 

Example s:  

This example shows a program segment where t he motor runs until it is stopped by one or 
the other of the switches connected to inputs 1 and 2.  

.  

100 md speed  

110 pw 3             ; power setting 3  

120 sm 2             ; step mode 2  

130 ad 6 00           ; 500  mSecs accel time  

140  im 2,h, 170        ; g o to 170  when IO - 2 goes high  

150 ms 300            ; start motor  

160 ic 1,h            ; run  until IO - 1 goes high  

170 dc                ; decelerate to a stop  

.  

In this case the motor will start up via the MS  instruction and continue to run forever until 
eit her IO -1 or IO -2 goes high.  The IC  instruction pauses the program waiting for IO -1 to go 

high. However the IM  instruction is continuously monitoring the IO -2 input while the motor 
runs. The program jump will occur the instant that line goes high.  

In this next example t he sensor is sensing a mechanical stop, so if the event occurs there is 

no time for the normal deceleration phase and the motor must halt immediately. A sample 
program segment using a low to high transition on  pin IO -2 could look like:  
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.  

160  MS 80      ; start the motor running  

170  IM 2,H, 240  ; jump if pin 2 is, or becomes high  

.              ; (program instructions for pin 2 not high)  

.  

240 HL          ; pin 2 went high : halt immediately  

An example combination of the two events above would be  the situation where there is a 
normal high going stop event, perhaps a mass sensor or similar, and a low going override 
limit switch should the mass switch fail. The set of instructions would look like:  

.  

200 MS 150         ; start the motor profile  

210  I M 1,H, 280      ; pin 1 monitors for normal stop  

220  IM 2,L, 310      ; pin 2 monitors for emergency stop  

.  

.  

280 DC             ; normal stop  

290 IC 2,H          ; clear other monitor    

.  

.  

310 HL             ; emergency stop  

320 IC 1,L          ; clear other monitor  

.  

In this case the mass sensor is on pin IO -1 and its output goes high to switch. The limit 
switch is on pin IO -2 and it goes from 5 volts to 0 volts to switch. The MS  instruction starts 

the motor running in the previously set speed  mode with the p reviously programmed 
profile. Either the mass sensor or the limit switch can stop the motor, where a mass sensor 
event will jump the program to the DC  instruction which will bring the motor to its normal 

deceleration stop, but a limit switch event will jum p the program to the HL  instruction 
which halts the motor immediately. What happens after the two stop instructions is up to 

the program.  

Note that it is not the IM  instruction itself that changes what happens ï it just begins an 
internal monitor that cont inuously checks for the true event. It is the monitor that then 

jumps out of that program segment on the programmed event into another where further 
action can be taken, not necessarily a motor action.  

Note the IC  instructions that clear the monitoring for  the other  input when a monitored 
jump occurs. The reason for this is that otherwise the other monitor will still be active and 
could cause inappropriate behaviour later in the program.  

Always be sure all monitors have been cleared when exiting a 

program segment where they were in use.  

Why a Background Monitor must be Cleared  

Note that if you include these instructions in a loop that includes a delay there is a subtle 
effect to watch out for. Consider this program:  

.  

100 LP 0           ; start a continuous  loop  

110    IM 1,H, 190    ; monitor pin 1 to stop  

120   ST 12000      ; start motor profile  

130   WT 

  .  

  .  

190   DC           ; stop motor  



Kremford Pty Ltd  Hyperdrive KF083 User Manual  36  

 

200   DL 500       ; half second delay       

210 EL             ; repe at the loop  

.  

The first time through if the inp ut is low the m otor is started on its 12,000  steps  and the 

program will pause at the WT  instruction. When pin 1 eventually goes high the program will 
jump to line number 190  and the DC instruction will decelerate the motor to a stop. The 

program will then start the 500 mSec delay. If the input remains high longer than the 
motor stop time plus the delay time, on the next run through the loop the ST  instruction 
will start the motor running but the IM  instruction will find the input already high and 

because mo nitoring is not  enabled for a true test, nothing that happens on the IO -1 line will 
affect the motor. It will run for its programmed 1 2,000 steps.  

You can guard against this sort of program lock by pausing the program with a Continue IC  
instruction until t he previous state has re -established itself:  

.  

100 LP 

110    IM 1,H, 190   ; monitor for pin 1 going high  

120    ST 12000  

130   WT 

  .  

  .  

190    DC          ; stop the motor  

200    DL 500      ; half second delay  

202    IC 1,L       ; ensure pin 1 has gone low ag ain  

210 EL 

.  

In this example if the input is still high at the end of the delay the program will pause until 
it goes low again, preventing the loop from being re -entered until the input line has the 
correct sense. You could observe this using the output pi n IO -4.  
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Setup output parameters  IO  

Program:  YES 

Interactive:  NO 

Parameter  REQUIRED 

The IO  output instruction has two parameters that define which Input/Output (IO) pin the 

instruction applies to, and whether the pin level should go high or low. There is an optional 
third parameter which defines a step count and changes the transition event defined by the 
action  from happening immediately to happening sometime in the future after count  

number of steps have occurred.  

IO <pin_number>, <action> [, <count>]  

1.  The <pin_number>   for the KF083 -1 Hyperdrive can only have the value 4, and 

selects the IO -4 screw connector.  

2.  The <action>  can be either H to set the output pin high (turns off the output 

transistor), or L to set the output pin low (turns on the output trans istor). On 
encountering an IO  instruction during normal program flow the respective pin is 

driven to the specified state and program flow continues. Note there is no pullup on 
the output ï an external resistor of about 330 ohms to the +5V terminal is requi red  if 
an external input requires a positive high.  

3.  When the optional third parameter occurs the  <count> is recorded at this point in the 
program and will be  counted down during subsequent motor step s. Only w hen th is 

count eventually reaches zero will the < action> occur.   

Examples :  

Typically the IO  instruction is used to indicate a particular segment of a program is being 

executed. This could be used just as an indication (i.e. turn an indicator light on), or used 
to control some external process for which t he motor is a controlling force (i.e. start 

another motor, open a valve, close a relay, etc).  

100 SA 3600       ; set for a 3.6 degree step motor  

110 AD 200        ; accel/decel rate 200 Rpm/Sec^2  

120 MS 90         ; max Rpm is 90  

130 SM 2          ; step mode 2 (makes it a 1.8 degree motor)  

.  

180 LP            ; start never - ending loop  

  .  

210   IO 4,L       ; set pin 4 low  

220   ST 18000    ; a 90 revolution profile  

230   WT          ; wait until finished  

240   IO 4,H       ; set pin 4 high again  

  .  

In thi s example a 3.6° motor has been setup to accelerate at  200 Rpm/Sec 2 to a maximum 

speed of 90 Rpm  using step mode 2. The latter gives a step angle of 3.6 ÷ 2 or 1.8 
degrees. Within the loop the first IO  instruction switches the IO -4 output transistor on (th e 
output goes low) and this could start an external event that must run while the motor also 

runs (perhaps it energises a solenoid for example). The following ST  instruction rotates the 
motor through 32400 degrees, or 90 rotations (1.8 × 18000 ÷ 360). The WT  instruction 

pauses the program until the motor completes the profile. Immediately the motor stops the 
second IO  instruction switches the IO -4 transistor off again (it would de -energise the 
solenoid).  
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The next example is not directly associated with the motor at all. It simply at some point in 
the program switches the IO -4 output transistor off for 650 milliseconds.  

.  

172  IO 4,H  

174 DL 650  

176  IO 4,L  

.  

When an IO  instruction includes the optional third count  parameter, the action  will not 
occur until a su bsequent ST  instruction has stepped the motor through that many steps. 
This can be used to initiate some external event at some physical position related to the 

motorôs output system.  

...  

300  io  4, H, 3200    ; set output high after 3200 steps  

400 st  6400         ; start a 6400 step profile  

500 wt  

...  

For this example the IO -4 output  will go high half way through the motor movement of 

6400 steps at the 3200 step mark.  (Note that it implies a fixed mechanical relationship 
between the motor and whatever it is  driving. For instance if the drive includes belts that 

could slip, etc, then there would be no guaranteed fixed relationship between a specific 
number of counts and an output position ) .  

An example might be turning on an indicator after a screw - jack has m oved past a specific 

position. Another might be initiating a saw or guillotine at a certain feed table position.  

An interesting option is to synchronise two Hyperdrives so one is waiting in its program for 

an input transition that is given by the other as  it passes a given position. At that point the 
second Hyperdrive begins its sequence synchronised exactly with the first.  

This is implemented by connecting a wire from the IO -4 terminal of the initiating or master 

Hyperdrive to one of the input terminals o n the slave Hyperdrive: IO -1, IO -2 or IO -3. At the 
given step position of the master the IO -4 line will change state which the slave can detect 

and act upon.  

Note that this is a case where an external pullup resistor will be required from the IO -4 

terminal  to the +5V terminal.  
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Change the Jerk setting  JM  

Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

This command will modif y the transition from acceleration to constant speed. It is only 

applicable to the step  mode and has no effect in the speed  mode (w here a smooth 
transition is built - in).  

Using this option lessens the effect of the so -called ñjerkò that can occur with an abrupt 

transition from constant acceleration to constant speed, particularly at high acceleration 
rates. In some cases the resulting jerk can cause unwanted vibrations in the equipment 

associated with the given motor.  

The default setting is 2.  

There are four settings represented by the parameters 1 thru 4, with 1 giving the fastest 

transition and 4 the slowest.  The effect of these setti ngs is shown in Figure 12  and Figure 
13 . The example is a 1.8° motor accelerating from stationary to 400 Rpm at an acceleration 

rate of 800 Rpm/Sec 2.  Figure 12  shows an expanded  view of the transition and Figure 13  
the  entire  acceleration profile. The vertical line represents the specified acceleration time 
and shows the slight errors that result.  

 

 

Figure 12 . 

 

Figure 13 . 

 

 

Load a stored program  LD  

Program:  NO 

Interactive:  YES 

Parameter:  NO 

Giving this command will load a program (previously saved to non -volatile storage with the 
SV  command)  back into working memory. It will overwrite any existing progr am. It 
produces an error message if there is no saved program.  
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Start a program loop  LP  

Program:  YES 

Interactive:  NO 

Parameter:  OPTIONAL  

This instruction flags the start of a program loop. There must be a corresponding end loop 

instruction ( EL ).  Loops cann ot be nested.  

If a parameter is included it will specify the number of times the loop will be repeated . 

If there is no parameter or it is zero, the loop will execute forever.  

Almost every program where the motor operations are repetitive will include a loo p.  

Example:  

.  

100 ms 300       ; 300 Rpm 

110  lp            ; loop forever  

120    dr cw      ; clockwise  

130    st 3200    ; one revolution  

140    wt  

150    dl 200     ; 200 mSec pause  

160    dr ccw     ; anti - clockwise  

170    st 3200    ; one revolution  

180    wt  

190    dl 200     ; 200 mSec pause  

200 el  

210 en 

Here the motor will spin backwards and forwards one revolution forever.  
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List the current program  LS  

Program:  NO 

Interactive:  YES 

Parameter:  NO 

Giving this command will list the current program, if any.  

Exam ple:  

>ls  

100 DR CW 

110 AD 100  

120 SM  3 

130  MS 250  

140 LP 5  

150   ST 1600  

160    WT 

170   DL 500  

180  EL 

190  DR CCW 

200 SM 4  

210 LP 20  

220   ST 800  

230    WT 

240   DL 1000  

250  EL 

Note that any comments have been discarded, that case is always capitals, and tha t the  

optional  EN  statement , if it exists,  is never printed. Loops are automatically indented.  
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Set motor speed control mode  MD  
Program:  YES 

Interactive:  YES 

Parameter:  YES 

The Hyperdrive has two speed control modes:  

Step Control Mode  

This is the default mode. In this mode the motor will not move until it receives an ST  
command that specifies the number of steps to move. Previous commands such as AD , MS , 

SM , etc will govern how the given number of steps is  executed, its acceleration rate, final 
speed, etc.  

>md step  

Use this mode when the motor has a well defined profile or mechanical relationship with the 

item it is driving. An example here would be where the motor directly drives a screw - jack, 
and there are a known number of steps required for its travel.  

When the Hyperdrive  receives an ST  command  the motor start s rotating to fulfil the given 
profile. In interactive mode the Hyperdrive will accept no further commands until the given 
number of steps have occurred. In program mode use the WT  command to pause the 

program u ntil the step profile concludes or the DL  command to pause the program.  

Speed Control Mode  

Use this mode where the motor typically runs continuously.  

>md speed  

The motor will begin to move on receipt of an MS  command. It will accelerate based  on  the 
AD  specified rate using the current PW , SM , etc settings until it reaches the given speed. It 

will then continue to run at this new speed until some other speed control is given.  The 
transition between the old and new speeds follows an óSô curve as shown in Figure 14 . This 
is a motor accelerating from 110 Rpm to 210 Rpm at a 100 Rpm/Sec 2 rate.  

 

Figure 14 . An example transition between speeds in speed  
mode.  
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Note that the time the transition will ta ke from one speed to another is based on a linear 
acceleration rate  as shown by the dashed line, and the actual acceleration rate will exceed 
this rate during the centre portion of the transition curve.  

Commands allowed between MS  commands are AD , DL , JM  and DC  and the IO  
commands . It is thus easy to create specific speed profiles where this is required. Here is a 

program fragment:  

100 ad 110      ; specify slow accelerate to pre - speed  

110 ms 55       ; go to pre - speed (takes 500 mSecs)  

120 wt          ; wa it till it gets there  

130 ad 1200     ; now use 1200 Rpm/Sec^2  

140 ms 489      ; go to destination speed (takes 362 mSecs)  

150 dl 5000     ; run for 5 secs  

160 ms 0        ; decel to stop ï takes 408 mSecs  

Another example is where the motor is controlled b y one or more external switches and if  
they fail , an alternate  stopping mechanism is required. In this next example the motor run 

time is normally less than one second , and should it run any longer the program must stop:  

.  

180   ia, 1, L, 220   ; stop when  IO - 1 goes low  

190   ms 600          ; start motor to 600 rpm  

200   dl 1000         ; maximum allowed  run time  

210   gt 320          ; only gets here if switch on IO - 1 fails  

220   dc              ; controlled decel by IO - 1 

.  

.  

310 el                ; end o f program loop  

320 dc                ; error decel to stop  

330 en                ; end of program  

 

 

 

 

Set motor maximum speed  MS  

Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

This instruction sets the steady state speed at which the motor will run. It is specified in 
revolutions per minute ( RPM). I n step  mode ( MD  STEP ) a subsequent ST command is 

required to start the motor moving. Note that the number of steps specified in  the ST  
movement profile overrides all other settings, and so a limited number of steps and/or a 
long acceleration time may not allow this speed to be reached.  

When the Hyperdrive is in speed  mode, t his command immediately starts the motor running  
(MD  SPEED ).  The maximum speed attainable depends on the current step mode setting. 

See Motor Characteristics  for details.  Once up to speed at the given acceleration rate ( AD ) 
the motor will run continuously.  
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Start loading a program  PG  

Program:  NO 

Interactive:  YES 

Parameter:  NO 

This command switches th e Hyperdrive from an interactive mode to a program entry mode, 

where all subsequent commands up to the  optional  EN  command or the last line are 
interpreted as instructions that are part of a program.  

The commandôs primary purpose is as the first line of a program downloaded from a PC or 

PLC. However, when entering a program by hand there is no real need for this command as 
text preceded by a line number is automatically assumed to be a program line. In this entry 

mode both the PG  and CL  commands can be used  to clear any existing program.  

There are limitations on the rate at which characters can arrive. Too quickly and some 
characters may be lost. The recommended technique requires that the send ing device  use a 

protocol where it sends a line and then waits fo r the Hyperdrive to echo the ñ>ò character. 
Packages such as TeraTerm can use a macro that implements this protocol, and an example 
macro file called Hyperdrive.ttl is included in the TeraTerm folder of the distribution CDROM.  

Where this protocol cannot be  implemented, inserting a delay of about 500 uSecs between 

characters and a further delay of about 30 mSecs between each line will allow sufficient 
time for the Hyperdrive to process each line and echo any syntax error messages.  

All comments are discarded ï the Hyperdrive does not store comments.  

 

 

Set motor torque  PW  

Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

This instruction sets the motor torque by setting a limit to the current that will be delivered. 

Legal values are 1 through 4. These values co rrespond to 20%, 50%, 75% and 100% of 
the Hyperdrive rated current  of 3.5  amperes. The current settings are therefore:  

 

Parameter  Percentage  3.5  amp Unit  

1 20%  0.7 amps  

2 50%  1.75 amps  

3 75%  2.625 amps  

4 100%  3.5 amps  

 

The actual peak and average curr ents will depend on the supply voltage and resistance and 
inductance of the particular motor concerned.  
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Set motor step angle  SA  

Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

This command informs the Hyperdrive of the basic step angle of the connected motor. The 

value is in micro -degrees, and the default is 1800 or 1.8°.  

Note that n ot setting this value for motors with other basic step angles will result in 
acceleration times being incorrect.  

 

 

 

Set the step mode  SM  

Program:  YES 

Interactive:  YES 

Parame ter:  REQUIRED 

This command selects from the four possible step modes available in the Hyperdrive. The 

available settings are shown in the table. The Step Angle values shown here assume a 1.8° 
motor.  

 

Parameter  Microsteps per 
Step  

Step Angle  

1 1 1.8°  

2 2 0.9°  

3 8 0.225°  

4 16  0.1125°  

 

 

Set motor stopped power  SP 
Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

Rarely is the power setting required by the motor when stationary the same as when 

operating. Typically the stopped power is just a fraction of w hat is required during 
movement. Use this instruction to set the stopped holding power. The parameter value has 
the same range as the PW  command, 1 through 4. By default the setting is 1.  
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Set number of steps  ST  

Program:  YES 

Interactive:  YES 

Parameter:  REQUIRED 

If the Hyperdrive is in step mode ( MD STEP ), in both programming and interactive modes 

this instruction will cause the motor to immediately move the given number of steps using 
the currently defined  set of acceleration, stepping, power, and decay mode s. The stepping 
mode ( SM ) will affect the number of degrees a step will take.  

If the Hyperdrive is in speed mode ( MD SPEED ), this instruction is ignored.  

 

 

Save a program  SV  

 

Program:  YES 

Interactive:  YES 

Parameter:  NO 

Use this command to write the current  program to the Hyperdrive non -volatile storage. The 
program will then be available to reload via the LD  command after power has been 

removed.  

A program must first be saved before giving the AR  auto -start command which will 

automatically execute an LD  and then GO  command when power is restored.  

 

 

Wait for motor to stop  WT  

 

Program:  YES 

Interactive:  NO 

Parameter:  NO 

When the program executes an ST  step command in step  mode and an MS  command in 
speed  mode, it starts the motor and continues to the next instruc tion. However in most 
step  cases and some speed  cases the program should pause at that point until the profile 

completes before continuing. This instruction does just that ï only proceeding to the next 
instruction when the motor comes to a stop  in the step  case and attains the given speed in 

the speed  case . 

See the MD  command.  
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Getting Started  

This section will introduce the Hyperdrive commands and programming language detailed in 

the previous sections . It starts with setting up some simple move profiles i n the terminal 
program and concludes with developing  programs in an external editor or directly in the 
Hyperdrive.  

The text assumes you have correctly installed and are using the TeraTerm communications 
program supplied on the Hyperdrive CDROM ( Appendix 1 ï Installing the TeraTerm 

Terminal Program ).  Unless you have updated the Hyperdrive firmware to the 9600 baud 
version, the baud rate to set is 57600 with 8 data bits and no stop bits.  

Int eractive Use  

This section i s an introduction to using the Hyperdrive interactively.  

For safety reasons Kremford suggests you familiarise yourself 
with the Hyperdrive commands and instructions using a 

stepper motor unmounted  in any machine.  

With a suitable stepper motor connected as  per the Motor  Connections  section, the 
Hyperdrive  connected to but NOT powered up as per the Power Supply  section, and the 

RS485  interface connected to a PC, start the Ter aTerm program on the PC.  

In the following we will assume a 1.8° per step motor  is being used . 

Before doing anything else, try to turn the stepper motor shaft by hand. This is the 

unpowered magnetic holding torque. In most cases the shaft should be fairly easily turned 
by hand  although you should feel the rotor toggle over the basic magnetic steps . 

Remember the feel of this torque.  

Start th e terminal program (here assume d to be  TeraTerm) and t urn on the power.  

Ensure the current drawn by the Hyperdrive is about  100 

milliamps.  

The terminal program s hould show a Hyperdrive power -up banner similar to  Figure 15 . The 

ó>ô character means the Hyperdrive is ready for a command. 

 

Figure 15 . The Hyperdrive power up  banner.  
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If this does not appear check the Setup - >Serial port  settings are as per the Setup for the 
Serial Port  section.  

Now try and turn the shaft by hand. This should be much more difficult and shows the 

Hyperdri ve has energised the motor with its stopped power  setting.  

 

The Hyperdrive starts up with the following default settings.  

 

Maximum Rpm  5 

Move steps  5 

Accel/Decel rate  100 Rpm/Sec 2 

Direction  clockwise  

Power mode  1 

Step mode  4 

Decay mode  2 

Jerk Mode  2 

Debounce  All 3 inputs = 0  

Speed mode  Step  

Address  (blank)  

Stopped power  1 

 

The default torque setting is the  lowest setting, but this should be more than adequate for 
an unmounted motor  at lower speeds . Increase the power ( PW )  and decay mode  (DM ) 

set tings if the motor stalls as the speed is increased.  

In the TeraTerm window, type the following command :  

ms 60 ¬ 

The ¬ symbol represents  the Enter  key. Every command must be terminated by this key 

and its use will be  assumed  in the following examples . Remem ber that to the Hyperdrive, 
ñmsò and ñMSò are identical. Case does not matter.  You can use the computerôs BackSpace  

key if you make a mistake.  

The MS  command above sets the max imum speed the motor can reach as 60 Rpm . As 

mentioned elsewhere , whether it wil l reach this speed depends on the relationship between 
the accel/dece l times and the number of steps, where below a certain number of steps per 
move the Rpm  setting will be unreachable in that many steps  with that accel/decel rate . 

Now, ensure the motor is  clear and, in the same way, enter the command:  

st 3200  

The motor will rotate one full revolution (if it is a 1.8° motor) starting as soon as  the Enter  

key is pressed . Note that the terminal does not print the > character until the motor has 

stopped.  

The c ommand specifies  the motor must execute a move profile of 3200 steps using the 
default acceleration rate  of 100 Rpm/Sec 2. The latter means the motor will accelerate at a 
rate of 100 Rpm  every second, so in one second it will be rotating at 100 Rpm , after t wo 
















































