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General Information

Important User Information

The products and application data described in th is manual are useful in a wide variety of
different applications. However , the user and others responsible for applying these product
described herein are responsible for determining their acceptability for each application.

While every effortha s been mad e 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 CIRCUMSTANCES WILL KREMFORD PTY LTD BE RESPONSIBLE OR LIABLE FOR
ANY DAMA GES 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 HEREIN.

No patent liability is assumed by Kremford Pty Ltd with re spect 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.

Standard Warranty

Kremford Pty Ltd warrants that all equipment manufactured by it will be free from defects,
under normal 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 retur ned, shipping charges prepaid, within 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 provis ions of the "Standard ~ Warranty " are the sole obligations of Kremford Pty Ltd and
exclude 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 war ranty.

Installation Precautions

The Hyperdrive maximum input voltage is 32 VDC . 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  in detail the set -up, installation and operation of the KF08 6
Hyperdrive3 E programmable and interactive stepper motor controller as manufactured by
Kremford Pty Ltd.
It is written for the engineer responsible for incorporating the Hyperdrive3 into a design, as
well as the engineer or technician responsible for its ac tual installation.
In this manual, the name Hyperdrive should be read as  Hyperdrive3 .
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Description

The Hyperdrive is a programmable stepper motor controller. It combines inthe one  device
a Programmable Logic Controller (PLC) and a Stepper Motor Controlle r (SMC). The built  -in
PLC provides a set of program commands and instructions auser canuseto define and
program the parameters of a particular motor move ment profile . Four inputs can be used to
monitor events occurring during a profile and alter the pro file as required. Two outputs can

be used to affect external events based on the 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 tota ke a specified number of steps, or the profile can be

a continuous set of speed settings with various accelerations between settings.

Features

=

Programmable, microstepping digital stepping motor controller.

Operates from 12 volts to 32 VDC.

Drives bipol ar st epper motors up to 3.5 amperes peak.

Acceleration/ Deceleration specified in RPM/Sec 2.

Programmable speed expressedin RPM.

Movement is specified as  either a nu mber of steps or a specific speed.
Includes an RS422 serial interface for  interactive and programming control.
Four power or torque settings.

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

Four decay mode settings.

Fully programmable using a simple programming language (SPL).

The current program may be saved in non -volatile storage.

=A =4 =4 =4 =4 4 4 -4 -4 -4 - -

A stored program may be automatically loaded from non -volatile storage and
executed at power up.

Programmed Control

The Hyperdrive is controlled over an  RS422 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. It may also be used to change the various modes the
controller is capable of. Control can be from a terminal program on a PC (such as Telnet,
TeraTerm, etc) connected to the Hyperdrive viaa USB/RS422 or USB/ RS485 interface, or
directly froma n external user written control program in either a PC or PLC via the RS422
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 memory. In the latter case
the Hyperdri ve can also 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 machine is powered up.
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Control Multiple  Hyperdrives

The RS422 interface allows up to nine 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.

Accelerati on/Deceleration Profiles

This figure shows a typical profile  fora 1.8° step motor
being driven at 16 microsteps per step (0.1125°), moving
3200 steps (one revolution) with a maximum speed of 60

RPM and with acceleration and deceleration times of 300
milliseconds.

Example Profile
80 T

Depending on the  specified number of steps and / \
acceleration , the programmed constant speed phase may 20| / \
not be attainable in that number of steps  , in which case / \

the acceleration phase smoothly moves from the ol ‘ A
0 1000 2000 3000

acceleration to the deceleration phase. $TePs

The next figure shows the same motor settings 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 ma ximum set speed of 60 RPM, but

4000

Example Profile
T

moves smoothly from acceleration to deceleration. 8

Input and Output Options

There are four input linesand two outputline s that may g wor l
be configured under program control to either control the I

motor profile in the case of inputs , Or provide outputs that or \ ]
relate to points in the set motor profile. An action can be / \\
programmed to occur on a particular input being turned S P o0 100

STEPS

onoroff - aninput event. The action canbeto 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 output can be programmed to turn on o roff at any point within the program or after a
specified number of steps

Two of the inputs may be configured to work with a standard encoder to provide an
adjustable speed control. The speed control steps may be specified as fractions of an RPM.

2000
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Hyperd rive Characteristics

Absolute M aximum  Ratings.

Supply voltage

32 volts, DC

Motor peak current

3.5 amps peak

Ambient t emperature

-10°Cto5 5°C

Typical Motor Characteristics

Operating voltage

12 i 28 volts, DC

Motor type Bipolar two phase.
20% 0.7 amp
Motor power settings and 50% 1.75amp
corresponding maximum  peak currents. 75% 2.625 amp
100% 3.5 amp
1:1,
Microsteps (1:1 is the motor basic step 1:2,
angle) 18,
1:16
0% (none) ,
. 25% decay,
Decay mode settings 50% decay,

100% decay

Step angle

Set to match motor

Acceleration

Motor/L oad inertia dependant. Programmable
Mmax imum 30,000 RPM/Sec ?
Minimum 30 RPM/Sec 2.

Control i nput voltage s

Minimum 5 volts, m aximum 24 volts.

Control maximum output current 30 mA
Control maximum output voltage 60 volts
Maximum internal program steps 100
Setting Max Speed
1 9000
Maximum speed s at the four microstep
: 2 6000
settings (motor dependant)
8 3000
16 1500

Terminal Program Characteristics

Baud rate Selectable, 9600 or 57600
Data bits 8
Stop bits 1

Parity None

Kremford Pty Ltd
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Communication Connector

The communication connector is a 5-pin JST B5B -ZR top -entry shrouded header. The
matching ZHR -5 connector with a pre  -built 5 00m m flat cable is supplied. The connection is
specified for 4 -wire differential RS422 seria | control plus ground . These connections are

named from the point of view of the Hyperdrive .
Pin Colour Function
1 brown RXD+
2 red RXD-
3 orange TXD-
4 yellow TXD+
5 green Ground

Thus when connecting an RS422 sender that was similarly marked from its point of view,
the senderdés TX | ines wouHypbrdrive RXo n n enetse ch ntdo tthlee s e
lines to the Hyperdrive 6 s Ilihe§.

Power and  Stepper Motor Connector

A six (6) position screw terminal block provides forthe four motor field wires and the power
supply .

Pin Function
Motor field B1
Motor field B2

Motor power positive, 12 to 24V.

Motor power negative (GRND)
Motor field A2
Motor field Al

ol [W|IN|PF

Figure 1. Connector blocks with nomenclature.

Note there is no reverse polarity protection built into the
Hyperdrive . Check and double -check the power supply polarity
as shown in Figure 1 before connection.
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Input/Output Connector

Two seven (7 ) position screw terminal blocks provide for input and output control.

Pin Function
1 Signal ground
2 IN1+
3 IN1 -
4 IN 2 +
5 IN2 -
6 IN 3 +
7 IN3 -
8 +5 Volts
9 IN 4 +
10 IN4 -
11 OUT 1 +
12 OuT 1 -
13 OuUT 2 +
14 OuT 2 -

All input and output terminals are optically isolated for installations where the possibility of
ground loops or interference are hazards.

Where isolation is not such a worry, t he signal ground (SGND) and positive five volt (5V+)
terminals provide a power source for some common input devices, includ ing simple
switches. The SGND terminal is only indirectly connected to the power supply ground .

Original Hyperdrive Compatibility

All previous Hyperdrive programs are compatible with the Hyperdrive3 language except for

the output instruction. Originally terminal 1O -4 was the single output port . In addition the
original output port was ground referenced, with an L indicating the outputwo  uld be at a
low or near ground potential. T he instruction syntax was:

10 4, <either L or H>

where L was ON and H was OFF. There are now two output ports and they are named OUT1
and OUT2. However the Hyperdrive3 output s are optically isolated (see Figure 16),and a
more realistic nomenclature is on or off .

Therefore all original programs with output instructions like 10 4,x will need to be altered
to the new sy ntax of:

Out 1, <ON or OFF>
or

Out 2, <ON or OFF>

Kremford Pty Ltd Hyperdrive KFO86B User Manual 12



Installation Instructions

Power Supply

The absolute maximum supply voltage i s listed in  Absolute M aximum Ratings . The stepper
motor is not enabled until the supply v oltage reaches 10 volts, and is automatically d isabled
if the supply voltage falls below 9 volts.

The typical range fora  Hyperdrive supply voltage is from 12 to 24 volts.

The voltage source must be capable of supplying at least the peak currents as specified by

the Power command. A typical valueis about 15 0% ofthe Power setting. For example, a
Power setting of 4 sets a peak current  of 3.5 amps, so the recommend power supply rating
would be 5 amps.

Whether the current will reach that value depends on the supply voltage, the motor winding
resistance and inductance , the motorload, and the motor speed.

Note that if you are using a big motor working at high power and the operation 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 withstan d and absorb this energy.

B1
DC power supply B
with a current and + VS+
voltage rating that

matches the bipolar Vs-
motor being used. A2
Al
Figure 2. Power supply connections.
The DC power supply is connected to the screw terminals ma rked VS +and VS- (see
Figure 2). The VS - can connect to a grounded wire, but it is not connected to the

Hyperdrive frame . The PCB mounting between the RS422 and power/motor connectors can
be used to ground the Hyperdrive frame if required .

The voltage range is  typically from 12 to 24 volts. Ensure  the positive wire goes to the VS+
terminal.

The controller has no internal reverse polarity protection.
Connecting a reverse polarity supply will almost certainly
damage the Hyp erdrive .

Motor Connections

The Hyperdrive can control bipolar two phase motors. The motor will therefore have four
leads. Connectthe motor using the following table and Figure 3.

Kremford Pty Ltd Hyperdrive KFO86B User Manual 13



Terminal Motor
Bl Field 1 wire 1
B2 Field 1 wire 2
Al Field 2 wire 1
A2 Field 2 wire 2

Use a multimeter or the manufacturer Olgadd@irs ument at

associated with each field.

Keep these leads as short as possible. Ensure the cable used is rated for at least 10 Amps
to minimise voltage drop. If possible use 4 -wire shielded cable with the shield connected to
a frame ground at the Hyperdrive end (NOT the SGND terminal).

Bipolar
Stepper
Motor

Figure 3. Bipolar ste pper motor connections.

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

The Hyperdrive is a bipolar motor driver, but other types of s tepper motors can be

configured to run as bipolar. A unipolar stepper with six leads can be simply connected as

bipolar by leaving the field centre -tap wires disconnected. However this will give a field caoill
inductance of four times that of a single cail, a definite problem if the motor is required to

run at any speed and develop its rated torque . The correct connection  for a six lead unipolar
motor is to leave the two opposite field coils unconnected as shownin Figure 4.

AT
Connecting a Unipolar Motor
with an internal centre-tap
for Rated Power.

Y\

Figure 4. Correct connection for a Unipolar motor that will develop
rated torque at speed.
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An eight lead stepper motor can have the two sets of fie Id coils connected in parallel as long
as the two coil pairs polarit y match. Oftent he latter is indicated by the eight leads just
using four basic colours, but matching coils us e different lead markings, such as red and
red/black stripes. This connection configuration is shown in Figure 5.

10

An 8-lead Stepper with field
coil polarity matched and
connected in parallel.

Figure 5. An 8-lead stepper motor connected for bipolar use.

Kremford Pty Ltd  can offer advice with con  necting stepper motors with unusual lead
configurations to the Hyperdrive .

RS422 Serial Connection

An RS422 serial connection provides a programming and

control connection to a PC or PLC. The communication ———
cable can be up to 300 metres long. Standard comp uter ———[com)) © s
Category 5 cable is satisfactory in most cases. Some ™XH| O 4
installations may require a flexible or shielded cable or x| o 3
both . — &l o
If necessary, several Hyperdrive controllers may be RX+| © 1
connected to the one controlling computer (see o
Connecting Hyperdrives in a Network ). RS422 Connections
The Hyperdrive label names the five pinsin the

communications connector . Shown here are the terminal connections f or the 4-wire RS422
system. The connection can be from a computer to one Hyperdrive , or to several

Hyperdrive sinamulti -drop network. The COM (green) wire is typically a ground shield .

Packaged with each  Hyperdrive is a matching plug and 500mm lead for t he RS422 socket
(see Figure 6). This can be used to terminate a standard 4 -wire USB/ RS422 adapter.

Figure 6. RS422 connector and cable supplied with the Hyperdrive.

Kremford Pty Ltd Hyperdrive KFO86B User Manual 15



Warning . Do not connectthe  RS422 COM screw terminal to
the SGND screw terminal. This could give rise to the possibility
of ground loops.

Each Hyperdrive includesthe standard 120 ohm RS422/RS485 receiver terminating

resistor. Figure 7 shows the terminating link on the Hyperdrive printed circuit board. The
linkis marked RX and consists of two pins and a shorting link.  Hyperdrives are shipped with

this link connected as shown in the figure. If the Hyperdrive is part of a multi -drop
RS422 /RS485 network the link should be removed from all units except the one at the
opposite end of the network  from the driving computer

Figure 7. The RS422 terminating link.

The TX+ and TX - namesrefertothe Hyperdrive RS422 transmitter, while the RX+ and RX -

names referto its receiver. The diagram in  Figure 8 shows the internal connections.

It is important to note that the connection names on the label
are fromthe Hyperdrive 6 s point of vi ew.

RXH
RX-
TX- _I
Figure 8. This shows the internal circuitry of the Hyperdrive RS422
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 ma s pointobview, or else from the point of view  of the various devices

(slaves) on the network . Where the labelling is from the network driver 6s poi nt therd
the network TX+/TX - connections mustgo tothe Hyperdrive RX+/RX - connectors, and the
network RX+/ RX- wires tothe Hyperdrive TX+/TX - connectors.
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RS485 Serial Connection

The Hyperdrive is shipped with the serial interface configured as an RS422 4 -wire
configuration. However it can be reconfigured as an RS485 2 -wire configuration if required,
although Kremford make s no guarantee that the proposed connection described here will
work with all RS485 drivers.

GRND com AQ 5
CH+ ™ || © a4
usB

CH- ] TX- O 3
RX- Q 2
USB to RS485 R+ [ © 1

Adapter =
Hyperdrive

Figure 9. Suggested connections to drive the 4  -wire RS422 interface
with a 2 -wire RS485 interface.

The RS485 command can be used to switch between thes e two serial modes. The
command:

>RS485 1

will switch from RS422 to an RS485 interface, while the command:

>RS485 0

will switch from RS485 to RS422. After giving this command the Hyperdrive will be in the
new communications mode . Switch it off, reconnect w ith the new interface device, and turn
it on again. It will start up in the new mode.

Note that this assumes you are currently communicating with the Hyperdrive in the from
mode to be able to give these commands. If the Hyperdrive is in its default RS422 m ode
and you only have an RS485 int erface (or vice versa), you will need to use the reboot

method to make the switch.

The necessary procedure to make this switch from RS422 to RS485 or from RS485 to
RS422 is described in  Appendix 3 i Changing the Communications Mode

Environment

The Hyperdrive is rated for industrial usage as stated in  Absolute M aximum Ratings . It
should be mounted in a dust and moisture free area. Temperature rise should not be a
problem except where the unit runs continuously at Power setting 4, and i n this case there
should be adequate ventilation provided . If possible, mount the unit on a metal frame.

Ensure the heatsink fins are not enclosed. The best mounting is on a vertical metal surface
with the heatsink on the top side.

The Hyperdrive will shut itself down automatically should the controller internal chip
temperature 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.
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Ify ouuse Power setting 4 with StepMode setting 1 and alow speed, ensure the speed
chosen does not i ncl urdsenantspeed, maainable Ganthe e | f
manufacturerds 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 unit is not insect or vermin proof. T his should be kept in mind during installation.

Input Output Pins

There are six optically -isolated inputs and outputs that can be controlled by a running

program. Forthe KF086B-6 version of the Hyperdrive these are configured as  four inputs
and two output s. The four input terminals are marked as IN1, IN2, IN3, and IN4. The two
output terminal s are marked OUT1 and OUT2 (see Figure 1).

Each input terminal connects to the input of a constant current source . This provides a
constant drive to the opto -isolator through out the allowed input voltage range. Increasing
the voltage between the IN «+and IN - terminals above 5 volts will produce a HIGH input

(see the later programming definitions)

The 5V+terminal  referenced to the SGND terminal can be used to power external se nsors
where applicable. The maximum current draw should not exceed 50 milliamps.

Input Connections

A simplified drawing of the internal circuit for  each of the four input pins is shown in
Figure 10.

Aninputis turned ON by connectinganINx +inputtoa positive voltage be tween 5 and 24
volts, and the INx - inputto the voltage source negative re turn. The programming language
sometimes calls thisa HIGH or an ENABLED ora TRUE input. An external mechanical or
electronic switch could make this connection.

The input is turned OFF by disconnecting power from the input. The programming language
sometimes callsthisa LOW or a DISABLED ora FALSE input.

The switch ¢ an be in either the positive (INx +) or negative (INx -) lead.

The Hyperdrive input presents to the external source a constant current load of about 7
milliamps throughout the allowable input voltage range of 0 to 24 volts.

SGND
IN1+ $
IN1-
IN2+ 8 Constant Current Source

Opto-isolator

¥_.
-
[

Figure 10. The simplified Hyperdrive input circuit.
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The programming language includes an instruction for setting a debounce delay to provide
adequate debounce time s for external switches . This can be zero for electronic inputs and

up to 50 mSecs for worn mechanical sw itches. This sets the time from when the Hyperdrive
first senses a level change until it acts upon that change. Only if the input is in the same
state at the end of the debounce delay as it was at the start will the input state be

considered TRUE.

The circuit shown in Figure 11 is recommended for situations where the sensor is a simple
mechanical switch such as a limit or positioning switch with an external powers  upply .

A DC power supply with
low ripple and capable of
supplying at least 10 mA
over the allowable
Hyperdrive input voltage
range of 5 to 24 volts.

The external switch

or sensor. Hyperdrive
&) —
. SGND
IN1+
Q) (] L
i 2+

GND

Input cables should be shielded with
the shield connected to frame
preferrably at the sensor end only, or
at the Hyperdrive end only if not.

Figure 11. Using an external power source for input power

In simple situations,t  he Hyperdrive

power source. A typical circuit is shown in
SGND/IN1 - line, with the power coming from the link between the 5V+ and IN1+ terminals.

The opposite configuration would also be suitable , .e. the switch in the positive line . Just
make sure the configuration cannot connect the 5V+ terminal to the SGND terminal under

any circumstances.

internal 5 volt power supply can be

Figure 12. Here the switch is shown in the

Hyperdrive

SGND
T IN1+
IN1-

-

External switch or

sensor.

IN2+

IN3-
—————— S5V+
N4+

Figure 12. Using the internal 5 volt supply to power an input sensor.

In cases such as this, t he recommended wiring cable is a shielded, multi -stranded twisted
to frame only at the Hyperdrive end. This gives the best
protection against interference from external electro -magnetic fields from adjacent motors,

pair, with the shield connected

solenoids, etc.

used as the switch
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Many modern sensors have their own power supply and include an electronic switch to

indicate their state. Figure 13 shows the typical wiring diagram for this type of sensor.  Any
shield should be connected only at the Hyperdrive SGND terminal.
v+
NPN Sensor T Hyperdrive
SGND
IN1+
IN1-
IN2+
* =
V-
Figure 13. Typical wiring for an electronic switching sensor.
Using a Quadrature Encoder
A rotary quadrature encoder has one common pin and two output pins, typically labelled A
and B. Mechanical versions have two switches inside operated by the encoder shaft that
switch in quadrature to each other, with an indent mechanism that typically prov ides twelve
or so positions per rotation. Figure 14 shows the normal output from this type of encoder.
The Hyperdrive has a number of instructions that provide for mon itoring an input state and
changing the program flow when a change occurs. Considering Figure 14 again, if a
program is continuously waiting for Channel A to change state from low to high, and will
jump when that occurs to another instruction that checks the state of Channel B, the result
is that the program now know s both that an encoder click event occurred , and the d irection
the encoder was rotated. The program can then execute some action based on that
knowledge, and return to monitoring Channel A when it is complete.
A program example is given later that uses this technique to rotate a motor a gi ven number
of degrees in the correct direction for every click of the encoder T in effect the motor will
mimic the encoder rotation.
First rising edge
HIGH
Channel A LHei | | | I |
ey HIGH
Channel B Low | I I I I
Direction ————————————
HIGH
Channel A LOWl | | I I ]
HIGH
Channel B SN \ I I I I
(leads) First rising edge
~g——————————— Direction
Figure 14. The quadrature output waveforms from a two -switch
rotary mechanical encoder.
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The typ ical wiring diagram for using a quadrature encoder is shown in Figure 15. While the
A and B lines could be connected to any combination of the four inputs, IN3 and IN 4 have a
special relationship with encoders (see next section), so Figure 15 is the recommended
encoder connection.

Hyperdrive

Standard quadrature
rotary encoder

COoM

N E—

.3‘|| s

G
d

Figure 15. Quadrature e ncoder connected to the Hyperdrive to
provide both event and direction input

Using Inputs for Speed Control

The RPMCtrl (see RPMCtrl (SC) ) command modifies the way the inputs IN3x and IN4x
respond. This does not affect the operation of the other two inputs which remain as

described earlier . After receiving this command, these t wo inputs are configured as high
speed quadrature inputs . Each click of the encoder clockwise or counter clockwise will
respectively increase or decrease the current motor speed.

Note carefully that if the Hyperdrive is in SPEED mode, a click
in the incre ase speed direction is the same as entering a
SetRPM command with the  current RPMCtrl increment speed.

This means that, e ven if currently  stopped,t he motor
will start running at that speed.

The RPMCtrl instruction require s a parameter that specifies a speed change incrementin
RPM. This parameter can be a floating point number and so can provid e for very fine speed
control.

The common terminal can be either the positive or negative voltage source. The
recommended Figure 15 circuit shows using the internal Hyperdrive 5V power supply with
the common terminal connected to the machine ground  terminal.

If the distance to the encoder is much further than about 100 m m, the wiring should be
shielded with the shield connected to the SGND as shown.

Output Connections

Figure 16 shows the Hyperdrive outputcircuit. The two output sourc es are PC357N4 TJOOF
opto -isolaters. Atthe OUTx  terminals, this consists of an NPN transistor rated at 80V CEmax
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and 50mA | cnax- A 1 amp, 60V schottky diode is connected between the collector and
emitter of the transistor for protection. Any inductive load such as a relay connected
between the OUTx+ terminal and a positive supply should have a reverse biased snubber
diode across the load.

Note that the only protection provided is the normally reverse
biased diode across the collector/emitter . There is no

protection for over -current. This allows for the most versatile

user configurations, but require s careful attention to the design
of the attached circuitry.

Conservative design would limit the maximum voltage of the output circuit to 50 volts and
current to 30 mA.

X ¥

Figure 16. Typical Hyperdrive output circuit.

Often when designing 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 17. This uses OUT2 to control the LED. The command:

Out 2, ON

For a current through the LED of about 3 mA, a resistor value of 1000 ohms will be
satisfactory. The LED and/ or the resistor or both could be in either the + or T leads.

SGND
IN1+
Light 3;
Emitting ~ :
Diode &
(LED)
IN3-
SV+
Resistor LIN4+
UT1-
ouT2+
ouUT2-

Figure 17. Connection foru sing an LED to indicate program events.
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A solid state relay could be used with the  Hyperdrive providing the switching voltage. The

collector current maximum should be about 30 milliamps. This current will  be sufficient to
drive a smallrelay . However a load that requires m uch higher current than this could pull
the output transistor out of saturation  due tothe fixed internal drive , and so will require
amplification to drive a load such as a large relay or contactor. When driving a large relay,

Figure 18 shows an example circuit driven by the Hyperdrive OUT2 output terminal.

R1
. @l +— \
R2 OUT1-
External control " ouT2+
power supply -
OouUT2-

o1 f L5

Output relay

Figure 18. Typical powerrelay or contactor drive circuit.

The relay will close when the output is turned on by the Out 2,L instruction . The circuit uses
an external PNP transistor to provide the necessary current amplification. Resistor R1 w il
have a typical value of 10 ,000 ohms. Resistor R2  will depend on the  external control power
supply voltage, therelay  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,anda 2N3906 as a typical PNP transistor. The coil current will be

R L b=
The 2N3906 hasa DC currentgain h £ of 60 at 50 mA. Using the typical 15 % of this value
to ensure the transistor saturates under all condition s, the base drive current required is
Lﬂ b o I T b=
This is well within the nominal maximum Hyperdrive output currentof 5 0 mA mentioned

earlier. The value for R2 is then given by

;T Tl TF-EF

= Jov
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Terminal Control

The RS422 serial interface built into the Hyperdrive provides the means to control and

program the attached motor. The interface operates  in simplex mode (the Hyperdrive does
not echo charactersitrec  eives) ata selectable rate of either 9600 or 57600 baud, and can
be connected to a computer through an USB/RS422 or USB/RS485 adapter . It can be

connected directly to a PLC  that provides an RS422 4-wire, simplex serial interface or
RS485 2 -wire simplex interface

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

Kremford Hyperdrive 3
Revision  X. x.x
Ready

>

Not e bhec hbar a c tiscalled thE hdommand prompt and indicates the Hyperdrive is

ready for a new command and in particular, has finished any previous command . When the
Hyperdrive is being controlled by a computer or a PLC, the occurrence of this character can
be used to indicate  the operation (s) implied in a previous command are complete and that a
new command can be transmitted. In computer terms it is the ACK response to the
command.

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

downloading pr ograms to the Hyperdrive is used, orifthe Hyperdrive is being driven by a
PLC or other computer,  the chosen terminal program or controlling program will need an
option for testing thatthe Hyperdrive command prompt character 6>06 h

after e ach line is transmitted. This is because t here is no hardware  handshake control for

the communications interface . Aftereach command lineisreceived , the Hyperdrive

firmware examines the line for syntax errors, and for any errors will print a short diagn  ostic
message. I f the terminal program continues to sen:
prompt, this message will likely be corrupted

Where your terminal program does not support this feature, inserting a delay of about 30

mSecs after each line wil | ensure that syntax errors discovered 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 emulation

program that will run on most versions of Microsoft Windows. The complete
installation procedure is detailed in Appendix 1 7 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 typ ically be a
USB to RS422 (or USB to RS485) adapter that, when plugged into the computer, will
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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. Inthe System Properties
dialog, click onthe  Hardware tab, and then click the Device Manager button. This will bring
up the Device Manager window that will be similar to Figure 19. Click onthe Ports entry to
see the list of the serial ports on this computer.

The figure shows an IMS USB to RS422 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.

L Device Manager

File  Action Wiew Help

& 2E &

IV DEVELORMENT ~
[+ o Computer T
[#]- g Disk drives
¥ F§ Displaw adapters
[ iy DYDJCD-ROM drives
[+ (=4 Floppy disk controllers
+ j} Floppy disk drives
[+-i=% IDE ATASATAPI controllers
[+ IEEE 1394 Bus host contrallers
[#-38 Imaging devices
+- B8 Jungo
[+ Keyboards
I3 J Mice and other pointing devices
[+ Manitors
[+ EEF Network adapters
[+ MI-VISA USE Devices
W Parts (COM & LPT)
F‘f Communications Port (COM1)
F‘f Communications Port (COM2)
5 ECP Printer Port (LPTL)
F‘f IM3 USE to R5422 Converker Cable (COMa)
+ ﬂ Processors
[+ @é 551 and RAID controllers Ve

Figure 19. Device Manager window with the

Ports entry expanded.

See the Getting Started
programming langu

age defined in the

section for examples of using the
Instruction

Hyperdrive command and

Descriptions section.
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Commands

The Hyperdrive provides a set of

attached stepper motor through a movement
those associated with motor movement, and those dealing with managing the

group.

Interactive

commands and

State Commands

instructions to supervise and drive the
profile . The commands fall into two groups,
movement

The interactive state commands can only be issued in interactive mode

Name Function Discussion
State Print the current state of the Listed are: maximum speed setting in RPM
controller settings. number of steps per step profile
acceleration time in RPM/Sec 2
direction, CW or CCW
power setting
step mode setting
decay mode setting
the four input debounc e settings
speed control mode
unit address
stopped power setting
RPM control mode
number of program lines
Save Save the current program (if Once a program is entered it can be executed immediately.
any) to non -volatile storage. However unlessitis  saved it will be lost when power is
removed.
Program Clear an existing program. Typically entered before entering new instructions. The
Hyperdrive switches to programming mode.
List 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 instruction in
line number order . It will run to the end and ha It unless it
encounters aloop instruction, in which case it will loop
based on the loop count parameter.
Load Load the currently stored Returns to active the last program saved to non -volatile
program. storage by the  Save command. Erases any current program.
RunUp Set auto -program startup. The program saved in non  -volatile memory with the Save
command will be automatically loaded and started when the
Hyperdrive is powered up.
NOTE: UseCtrl -X t o cl ear this state (A4
Renum 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.
Exit Stop a running program. Like the CtrlIC  keystroke. Used in a networked system to exit
a running program in a particular Hyperdrive .
PSteps Print elapsed steps. In STEP mode, this command will print the number of steps
since the last Step command.
RS485 RS485 and RS422 switch Provides for switching between RS485 and RS422 serial

communication modes.
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Communication Commands

In these tables, the phrase O<number<limit such as O<number<1l0 means a valid entry is a

number greater than 0 and less then 10, so valid numbers are 1 through 9. The two -
character instructions of the original Hyperdrive are included in the Instruction  Descriptions
section. You can inter -mix the new and old commands if required.

To use the Hyperdrive  inamulti -drop RS422 or RS485 network that consists of several

Hyperdrives, you must first set its addr ess. Thereafter commands must be bracketed by
NetOpen /NetClose commands to address that unit (see Connecting Hyperdrives ina
Network ). A move once sta rted can be stopped immediately by sending an Escape character
(ASCI | OESCO) .
Name Function Parameter Discussion
Baud Sets the serial baud 9600 or 57600 Sets the communications baud rate. Power
rate must be cycled before it becomes effective.
SetAddr Set the Hyperdrive O<number<l 0 This command set s the address for this
network address particular Hyperdrive . Th e command must

be given BEFORE the unit is connected into
a multi -drop network.

NetOpen Open command access SetAddr number Opens this addressed unit for exclusive
to this unit. command access.
NetClose Close command access SetAddr number Closes this addressed unit for any further
to this unit. commands.
ClrAddr Clear the ntwork SetAddr number Clears the unit address. Unit subsequently
address 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 Instruction Descriptions .

The figure 2 *' is actually 2 *' i 1 whichis 2,147,483 ,647.

In interactive mode, a Il the motor setup instructions, w hen given as interactive commands :
just store their parameters in the con troller. However the set steps instruction ( Step) in
step mode, and the set speed instruction ( SetRPM) in speed mode, will cause the motor to
immediately execute a move profile using all preceding motor related instructions.

Name Mode Function Parameter Discussion
Angle Y Set the motor number The default value is 1800, or 1.8°. Note that
basic step angle the controller sends motor commands as
in thousandths microsteps, and the angle the motor
of a degree. subsequently rotates depe
inherent step angle.
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Name Mode Function Parameter Discussion
Step Y Set the number O<number<2 3! | In both programming and interactive mode S
of steps in the or when in step mode this instruction will cause
current move. the motor to immediately move that many
blank : :

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

Baktrak N Reverse speed Usually used in emergency situations where
direction for the the motor must be reversed back to a known
current number position in response to an input level change,

of steps. typically from an emergency stop button. The
parameter sets the speed.
Accel Y Set the 30 thru 30 000 The acceleration and deceleration profiles are
acceleration both the same. The acceleration profile is
rate in linear up to about9 9% of the set speed and
RPM/Sec 2. then smoothly transitions to the set speed i n
both step and speed modes .
SetRPM Y Set the See Typical The speed sett ing for a particular step mode
maximum Motor cannot exceed the maximums listed in the
speed in RPM. Characteristics 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  intime the
acceleration rate will smoothly transition to a
deceleration so the move always contains
exactly the given steps.
Power Y Set the power 1thru 4 The Hyperdrive has four power or torque

mode.

settings. In effect they are current limit
settings referenced to the maximum current of
3.5 Amps:

1 20% 0.7 amps

2  50% 1.75 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
StepMode Y Set the step 1 thru 4 The four settings wil hsicdi
mode. 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 speed ( Speed) setting to
those defined in the ~ Motor Characteristics
table for that step mode.
DcyMode Y Set the decay 1 thru4 The decay mode sets how the controller
mode. manages the recirculating currents in the
i nternal driver circuit ¢
period. The settings are 1, 2, 3 and 4, and
these settings correspond to decay ratios of
0%, 25%, 50% and 100% respectiv ely. The
default setting is mode 2, and in many
applications this will be sufficient.
Dir Y Set the motor CW Or ccw This sets the motor rota  tion direction (case is
direction. ignored - cw is the same as CW).
cw clockwise
ccw counter -clockwise
MonSkip N Arm a jump. Various Arms an eventual jump based on input state
changes. State must change from current
state before monitoring begins.
Monitor N Arm a jump. Various Arms an eventual jump based on input levels.
The jump is not taken until the given state
occurs.
ContWhen N Continue based Various Selects whether a program will pause or not at
on input pin this instruction based on the input pi noés
state. current level.
Jumplf N Jump based on Various Selects whether the program will jump or not
input pin state. based on the pinds currer
Out N Setup the Various Selects the output function the pin will
parameters of perform.
the output pin.
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Name

Mode

Function

Parameter

Discussion

WaitFor

Sets a wait
event.

none

In a running program, once the motor has
started on a move the program will

immediately step to the next instruction. In
most step mode cases the next program event
must occur after the motor has completed th
move. The WaitFor instruction will pause the
program flow until the motor completes the
move.

In interactive and step mode the Hyperdrive
wi || not print the 6>6
is complete, and so a controlling computer or

PLC need not use this command but can wait
forth e Ochdracter before sending the next
instruction.

e

c I

Delay

Seta
programmed
delay.

0< delay <2 **

This instruction will halt the program flow for
the given number of milliseconds.

Loop

Start a program
loop.

0=< count <2 3!
or
blank

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

If the number is zero or blank , the program
will loop forever through the instructions
between the Loop and ELoop.

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 after the ELoop.

In both casest heloop ca n be interrupted by a
Ctrl -C or ESC keystroke.

ELoop

End a program
loop

none

Defines the end of a program loop, where all
instructions between the Loop and ELoop
instructions will be  included in the loop.

DecelNow

Begin a
deceleration

phase
immediately.

none

This instruction 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 unti | the motor has stopped.

Halt

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.

StopPwr

Set the stopped
motor power.

1thru 4

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 what is required during
movement. Use this instruction to set the

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