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SYSTEM 4C

All in one modular 4 axisCNC drive board
By C R Harding

Specifications
Main PCB & Input PCB
. Available with up to 4 Axis X, Y, Z, & A outputs.
. Independent 25 way PC Parallel port board piitig-in input connector

. LED indicator display of Direction for eachisplus Enable, Main power, Power Save mode
and relays.

. Un-pluggable stepper boards for easy replacement

. Buffered optical isolated inputs.

. Socket for Optional Spindle control/relay board

. Available populated with 2, 3 or 4 driver boards

. Power save feature to reduce current when noteactiv

. 3 pin 12V fan connector

. Built in charge pump circuit connected toaltput drivers and relays.

. On board 5V & 12V regulators with spare outpomnections.

. Uses single power supply line (24V -30V DCuleged supply recommended)
. Fused power rail with over voltage protection.

. Slim design for mounting in EN1case

. Boards supplied with 40cm inter connectionleab

. Motherboard size 110 X 93mm, input board 1182xym. FR4, silk screen legend, 10z copper,
ROHS compliant.

DRV30S

. Step increment and current settings for eacltomot

. Two phase PWM operation.

. Drive boards have thermal shutdown, UVLO ara$sover current protection.

. 1/16, 1/8, 1/2 or full Step selectable wit@2®0%, 75% & 100% current switch selectable max
stepper current.

. Maximum 30V @ 3.0A per phase motor outputs.
. FRA4, silk screen legend, immersion gold, 2mzper, RoHS compliant.
. Board is surface mount for greater reliability

Spindlemod

. Stepper pulse to analogue voltage convertor

. 10V maximum output

. Can be voltage trimmed on board or via software.

. 10A 240V AC 2 way relay for motor reverse or on/off
. Fully isolated on board power convertor.

Extmod

. Step, Direction, Enable, 5V+, Gnd and Power sigtmafeed external driver boards like the
DRV50 or other third party manufactures driver losar

Manual V1.2March 12
Hardware V1.2March 12



Motherboard overview

Power Input

Maximum input voltage 30V, recommended regulatdthge 24-30V.

If using an unregulated power supply, check pediage across output before connecting the
System4C board. A 25V unregulated supply can h&vepak unloaded output. It may be necessary
to place a load resistor permanently across thgubty reduce the peak voltage as when the board is
not enabled the power consumption is quite low.

Power is supplied to the board via a separate 26Aibal block.

A separate connector provides a 5V &12V regulatgibly that can be used to power sensors etc.

Signal Inputs
The separate input board has five inputs that jtieadly isolated from the main board and PC via th

parallel port. The inputs use internal power tovjite logic switching without an external voltagéeal
for e-stop buttons or limit switches etc.

Signal Outputs

The board has three spare output connections veinehuffered and capable of driving up to 30mA
drive current. These outputs are only enabled thithcharge pump signal and are all located atittee s
of the board. These pins can also be used fomdyigkternal relay boards.

Note: Pins 16&17 are shared with the spindle cdmimard when fitted; only pin14 is independent.

M odule connectors.

The System4C main board has 5 module connectous.dfthese provide power and drive signals for
stepper drive boards and the fifth is for a Spirdietrol board. When using external driver boarith w
the System4C motherboard you may run the driverdso@om a different power rail than that used by
the System4 main board. This would also be nece#fsasu needed to draw higher currents for the
external driver boards as there is a limit of 3Atlo& current available to each socket.

Power Save

The System4C board has a power save system thast aesignal to all four Axis. If there are any
signals present on any of the four axis step lihegppower save mode will be disabled ie; while imgn

a program. When the signals are absent and thegmmog complete the power save will re activate
reducing the current through the motors and dithgps saving energy and helping to keep everything
cool. This function can be disabled by removing li4 if required.

LED display
The board has several led’s. There are four yellmaction led’s on the X,Y, Z, A axis, two red sain

led’s on pins 16&17. A green power save led a rebke line led and a blue power led.

Axis configuration
There is a pair of jumper pads between the X&Y awisnectors that may be configured so that you

can have two motor drivers on the X axis, as sametineeded on wide bed routers. See fig2.(note:
Mach3 can be configured in software to do thisusabut not all other software packages have this)

Power Outputs
5V+: Power output from the onboard regulator. Thislwamsed to work other circuit boards, sensors,

relays etcMaximum exter nal load must not exceed 100mA.

12V+: Power output from the onboard regulator used teedekternal relaysM aximum exter nal
load must not exceed 100mA

12V+ 3 pin Fan connector

Charge Pump Circuit
The System4C board uses a 12 KHz charge pump dionalthe controlling software to operate the
enable line on all four driver circuits. This signaes pinl from the parallel port for its inputlanust
be setup in your software configuration. When tlyea is present the red enable light will illumiea
showing that the board is active. If your softwdoes not support this function you may overrids thi
signal with the L1 jumper link making the boardmpanently enabled.
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Thefollowing table shows a typical parallel software set-up

Parallel Port Pin System 4C signal Input / Output
1 Char ge pump signal Enable

2 X Direction X Axis

3 X Step X Axis

4 Y Direction Y Axis

5 Y Step Y Axis

6 Z Direction Z Axis

7 Z Step Z Axis

8 A Direction A Axis

9 A Step A Axis

10 Input 1 Input pin
11 Input 2 Input pin
12 Input 3 Input pin
13 Input 4 Input pin
14 Output signal Output pin
15 Input 5 Input pin
16 Spindle pulse Output pin
17 Relay 1 Output pin
18-25 Ground GND

Pins 16 & 17 are used for spindle control if thndfe mod board is fitted. The step signal becothes
speed signal and the direction becomes on/off ckvsards/forwards.

If you are using Mach2/3 software, set up each axishown above and leave the, low/step box
unchecked. You can check or uncheck the directntd reverse the stepper motor direction as
required.

Mach3 Motor Output Configuration screen

Englna Cunflguyation.., Moy iE s a

Paort Setup and Az Selection  Motor Dutputs 1 Input Signa\s] Output Signals] EncodertPG's } Spindle Setup } till Dptions }

Signal Enabled Step Ping Dir Fin Dir Lowsdctive  Step Low Ac... | Step Port Dir Port |
X s o 3 2 ¥ x 1 1
i s o E 4 3 x 1 1
Z fuxis o i ] L x 1 1
A Axis o a 8 L x 1 1
B Axis L a o L x o a
 Axis L a o L x o a
Spindle of 16 17 L4 4 1 1

0K | Cancel | Apply |
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Main board

Power into the board is via J9 and is marked piysositive and minus or ground.

J8 allows external power to be taken from the bdauar 12 volts for a fan etc.

The board is fused with a 10 amp fuse and D1 wltage limiting diode. If voltages greater than 32V
are applied to the board, the diode will conduct lalow the fuse. Pin 14 is the only signal not usgd
the system if fully populated with modules andvaitable on J1.

P16 and P17 will also be free if the Spindle modsileot installed. All these outputs are buffered a
have charge pump enable protection. LED’s are niyrimeblack holders but an extended lead version
is available for fitting the EN1 enclosure allowitige LED body to penetrate the metal front panel.
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System 4C General layout

Four of the slots P1 —P4 allow for connection ttemal driver boards and the DRV30S boards to
individual requirements. The A axis can also becarsecond X axis for systems large router tables
that may need twin X axis motors. The fifth sloti®Bised for a optional spindle control board.
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The Main board and input board are linked via @e@d 20 way IDE cable. This has a key on each
connector J2 and J4 so you can only insert onerawayd.
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DRV30S

The DRV30S is a new stepper motor drive boardHerSystem4. The design incorporates full power
save control which reduces power consumption obtied when there are no stepper signals present.
As soon as a step signal is detected the boanthsetin normal power conditions.

Dip switch settings

MS2 & MS1 Adjust Step rate.
(MS2 off MS1 off) Full Step
(MS2 on MS1 off) 1/2 Step
(MS2 off MS1 on) 1/8thStep
(MS2 on MS1 on) 1/16th Step

C1 & C2 Control maximum stepper current
(ClonC2off) 50% (1.5A)
(ClonC2o0n) 100% (3.0A)

(C1 off C2 off) 20% (0.6A)

(Cloff C20n) 75% (2.25A)

Note: the System4 version of the board DRV30S hésafour way dipswitch, power save and enable
signals are handled on the main motherboard.

Stepper motor_connections
The following diagrams show typical connectionsdaiange of different motors.
It is recommended to use Parallel motor conneatiitim our 3.1Nm motors.

Warning

It is imperative that you do not plug the driveabds in reverse, ie with motor connector towards th
LED’s. This can also damage the main PCB componéigs, never unplug a board from it's slot or
remove the motor connector while power is appligds nearly always results in failure of the driver
I'C. It is OK to power the driver boards withoutretor connected.



4 leads - Bipolar Drive

4 Leads A B
The standard connection for a four lead motor,

This is the standard connection for a bioolar drive,

There are still four windings and, depending on

motor type, they are in series ar parallel,

Most manutacturers makes two models with the same
winding, but one time connected is series and one time in
parallel

Bipolar Drive - Serial Connection

6 Leads
The windings are connected in serial.
Since most 6 lead motors are wound
bifilar - link -, so the inductance will be
quadruple of the single winding value.
8 Leads
The windings are connected in serial.
Since most 8 lead motors are wound
monofilar - link -, then the inductance
will be double. If the motor was wound
bifilar - link -,the inductance will be
quadruple ,

Bipolar Drive- 8 leads - Windings Parallel

8 Leads
This is the standard high speed
connection for an eight lead motor,

A, A, B

{000} {606}

With the windings in parallel, the motor
current can be higher whilt the inductance
iz lower. This is a typical connection for a
motor that need to run at a high speed..

IMPORTANT:

Double check that connections are correct befoptyayy power to the board, windings connected
out of phase may cause damage to the board. Depnatect or disconnect wires with the power on.
It is a good idea to adjust the current switchirsg$tto the minimum setting if you are in any doubt
of the connections. It should be noted that some&/se motors are three phase operation and are
unsuitable for this board.

The PCB Stepper outputson the DRV30S board are marked 1A & 1B this
represents onewinding. Outputs 2A & 2B arethe other winding.

Extmod

The small board used for connecting external stegpeer boards.

Although there is a main power rail provided onlloard this is optional and a totally separate powe
supply may feed the external drivers which may rteégber current and voltage requirements
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Spindlemod

The board is able to take step signals to drivgiredée motor board that normally uses a potentiesr
to control spindle speed. This is achieved by camge stepper pulses on pin 16 of the parallel
into a voltage level suitable for the spindlévdboard. There is also a relay with contactsdrat
2400 Wattr 240V AC at 10 Amps suitable for switching pow@the motor that is controlled by t
forward, backward signal on pin 17. Some motor ditoards allow full reverse features, othere
single direction only. The board has Opto isolaod an isolated dc/dc convertor for power to
analogue side of the board making external poweecessary.

¥R YG'T +iMd
XOW YWoOlL +AS

WARNING

It should be noted that some motor controller beduave no mains isolation ¢ instead rely on being
self contained systems. Connecting other circaitiése boards present a possibility of hazar
voltage levels which may result in electrocutiorsevere damage to circuit boards. We stro
recommend isolating all spindle nsotpower while handling this board as full m: potentials are
possible between various parts of tireuit.

When using the spindle board to control an existiragual system only two connections are reqt
between the Spindle module and the spindle drivientmard. A ground or bottom of the varia
potentiometer connection to the OV- pin and thdregpin or variabler wiperconnection of the pot to
the OUT connection. You must remove the existingpiilometer connections to prevent it loading
circuit.
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Contact Details
J Harding
5 Colwyn Drive, Knyperdey, Stoke-on-Trent. ST8 7BJ.England

Website WWW.DIYCNC.CO.UK
E-mail roy@diycnc.co.uk
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Dimensions for board and fixings. Hole diametesZ&@2mm for M3 bolts
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