CPU5B

125 KHz step frequency.

Full 6 axes interpolation.

Euro card size 100x160mm.

5 status LED's.

6 Standard CNC outputs ( Tool, Tool direction, TOOL PWM, Flood coolant, Mist coolant,
Charge PUMP for external watchdog)

9 Standard CNC inputs (6 Home inputs, Probe, Spindle sensor, 2 x E-Stop, External
ERROR, Run, Pause, Hand wheel).

9 general purpose digital outputs (tool-changer).

2 Extra PWM outputs for motor speed or temperature control.

6 Extra digital Inputs (tool changer).

3 Extra analogue Inputs 3. The extra 10 is controlled by M54, M55, M66.

Interface to PCis USB2.0.

Optional 100 Mbit Ethernet.

On board Power supply, input +9 — 24 Volt.

Field upgradable firmware.

USBCNC Software included.

Windows XP, Windows 7.

Runs on single core Atom PC.

oC Based CIC Contol

The CPU is delivered with software.
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Features

Shortest possible CNC production time, especially 3D work, depending on the product,
USBCNC can be up to 2 times faster . This is thanks to the advanced Look Ahead Feed
Algorithm that works for all motion segments, lines and circles by looking at their
curvature and reduce speed only when absolutely necessary.

Simple one screen operation, Ul designed for and by professional CNC operators.
Array mode execution for multiple production.

Optimized tooltip feed calculations for 4th axis milling, no tool breakage due to wrong
tool-tip feed.

Feed Override control while running 0-300%.

Easy start half way in g-code file, using search method

Slave axes, for systems with dual motors (tandem) on X, Y or Z axis.

Special homing sequence for tandems, sets tandem straight.

Tangential knife, you need to program only X.Y coordinates and the tangential knife
follows, also in circles and lifts automatically up when needed.

Backlash compensation.

Spindle proportional ramp-up time.

Collision detection when g-code job is loaded prevents machine damage.

Running time estimation when job is loaded.

Thread cutting (Lathe).

OpenGL graphics allows real-time PAN/ZOOM/ROTATE

G-code is EMC compatible, RS274NGC, can be used with all CAM software's so far.
G-code extensions with IF..THEN, WHILE..ENDWHILE, SUB ENDSUB, GOSUB.

Super long file mode allows endless files, tested with 100.000.000 lines g-code.

User interaction from G-Code with DIgMsg command and a lot more.

Automatic tool change can be programmed entirely in G-code.

Pause, Jog away, resume run in middle of g-code run.

Hand wheel jog with position and velocity mode.

Build in 2D CAM for drilling, engraving, profiling and pocketing, reads DXF and HPGL.
SDK for building customized Ul's.




Connector PWR

The CPU needs external power 24V/0.5A
This is the power connector for the CPU.
+:4+24V
- :GND

The CPU has protection for reversal polarity.

Connector E-PWR

This E-PWR power connector is routed to the home
and CNC-OUT and GP-OUT connector. It is just for
convenience to have power on the home connecters
for home sensors. It has further no function on the
board.

Connector AXIS-1 — AXIS-6

: AMP-ENABLE
:GND

: DIRECTION
GND

STEP

GND

GND

GND

1 +5V

oUW R

[any
e
(0]
=
o

74HCT14 outputs
17 mA per output source or sink.

Example Connection

Preferred connection for Leadshine and compatibles:

USBCNC CPU DRIVE
+5\/ @ G ENA+
74HCT14D o ENA-
—>O ENABLE |
.__®_D.IL
—>c DIRECTION |
®_D.IR-_
_>Q STEP o
L g—puls
T © o
GND




Connector CNC-OUT

:PWM1

:0UT-1

: TOOL

: TOOL-DIRECTION

: MIST COOLANT

: FLOOD COOLANT

: +V-EXT (From E-PWR)
: CHARGE PUMP

1 +5V

10: GND

Open collector transistor outputs
100 mA max current.

PWM frequency 5 Khz

Charge-pump frequency 10 Hz (LED4)

Example Connection

OPEN COLLECTOR OUTPUT

ﬁy—e

K1

GND

Eaatcl

R1 SOLID STATE RELAY

Example

OPEN COLLECTOR QUTPUT

:531_@

100VOLT
1AMP

GND

Example




Connector OUT (AUX OUTPUTS)

RSB REEGE

:GND

:GND

GND

GND

OuUT-8

OuUT-9

OuUT-6

:OUT-7

PWM-2

: PWM-3

: OUT-5

: PWM-1 (pin 1 of CNC-OUT)
:OUT-3

:0UT-4

:0UT-1

:0UT-2

: +V-EXT (From E-PWR)
: +V-EXT (From E-PWR)
145V

20: +5V

Open collector transistor outputs
100 mA max current.
PWM frequency 5 Khz

1

2:
3:
4.
5:
6:
7:
8:
9

10

S N = i S Wy S Gy I Y
OCONOUDWNPR

Example, same as CNC-OUT




Connector PENDANT

USBCNC CPU HANOLWHEEL

+51) @ e +0L)
1:- MO o O GhD
2: PAUSE f o o—-
3: HANDWHEEL-A E o o—E
4:RUN
5: HANDWHEEL-B
6: ESTOP
7:+5V
8: GND
9: +5V
10: GND

74HCT14 inputs.
Pull-up to +5V with 10K
Filtered with R/C filter

+5V

R22

R26
R28 10K
s — Q@
C21_L c12




Connector Home

: HOME-1
: HOME-4
: HOME-2
: HOME-5
: HOME-3
: HOME-6

:GND
:+5V
10:GND

1 +V-EXT (From E-PWR)

+5V

R26 10K

Example:
Connect a switch

+5V

R22 |_|_I S1.

R26
1K5 10K R
N — Q——
ek ]

n 100,
T

GND GND

Connect an inductive NP sensor (never use a PNP
sensor, it will blow up the input if the sensor
voltage is higher than +5V)

USBCNC CPU SENSCR

EXTERNAL POWERSUPPLY




Connector IN-1

: PROBE

: ESTOP

: EXTERN ERRROR
: AUX-IN-6

: AUX-IN-5

1 +5V

:GND

145V

10: GND

74HCT14 inputs.

: SPINDLE PULSE (LATHE)

Pull-up to +5V with 10K
Filtered with R/C filter

+5V

R26
R2¢ 10K
| S
C1zl
1DI 100p]
———Q
GND GND

Example Spindle Pulse sensor

Vishay TCST2103

LED Side (+ and E):
Connect + of Led with 82 Ohm to +5V [7] or [9].
Connect E to GND [8] or [10]

Output transistor side (D and +):
Connect D (Emitter) to GND [8] or [10]
Connect + (Collector) to CPU input spindle pulse [2]

Connector IN-2

: AUX-IN-4
: AUX-IN-1
: AUX-IN-2
: AUX-IN-3
HW2A
:HW2B

T +5V
:GND

1 +5V

10: GND

Examples, the same as with the HOME connector




74HCT14 inputs.

Pull-up to +5V with 10K

Filtered with R/C filter, same as IN-1 Connector.
+5V

R22

R26
Rz 10K
. — Q
021_L c12

1DI 100p]
0

Connector IN-3 Analogue Input

1: AnalogIn 3 Connect a potentiometer of 4K7 (value not critical)
2:GND between GND and +3.3V.
3: Analog In 2 Connect the wipe of the potentiometer to the
4: GND .
analogue input.
5: Analogin1
3: fgl,\lgv It The analog inputs can be used to control the
:+3.3Vo
8: GND feedOverride, SpeedOverride and selection of axis
9: +3.3Volt and multiplication factor for a Pendant.
10: GND (Form Software Version 4.01).

A full schematic of a Pendant is on the last page of
this document.

Opt Connector For connection with the RLY8 10 card




LEDS

The board has 2 pieces of software, 1. Bootloader 2. CNC firmware. The bootloader allows to update the
CNC firmware using the PC application “CPU5 Configurator”

When the board is powered by +5V, it starts in bootloader mode. After 5 seconds the CNC firmware starts.

When the CPUS5 Configurator contacts the board in the first 5 seconds after power on (by pressing get
version in the app). Update of the CNC firmware is possible.

When this does not happen, the bootloader will start the CNC firmware.
The bootloader can also be skipped by setting JIMP1 jumper, this makes that the CNC firmware starts

immediately.

The firmware start can be recognized by 10 fast flashes of the first led besides the USB connector.

LED's from left to right

Bootloader Mode

CNC mode

Blue

+5 Volt and CPU 3.3Volt present.

Red Error during programming. Watchdog reset signal,
Fast flash pulse, starts
when RESET is pressed in
the software.

Yellow Alternating flash indicate FLASH=> ETHERNET OR
boot loader active and USB COMMUNICATION
communication with USB ACTIVE

Green working. MACHINE ON or System
Ready. After Reset is
pressed.

Orange Capture status, if on boot 10 pulses at startup to

loader remains active.
See also CPU5 configurator
tool.

show CNC firmware
starting.

On if E-Stop activated.
Off if no E-Stop activated.

Example of Connecting a pendant with axis selection and multiplication rotation selection button via analog

inputs. This is supported from software version V4.01
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For more explanation, see Chapter “Hand wheel Setup” in the Manual.




Enabling a CPU or an Option for a CPU

This is special for CPU5 series, select CPU-OPT in the Setup of the Software

i CNCV402.28A /CPUSA--4D 111-E  C:\Program Files (xB6)\CN [ |
| Operate I Coordinates I Program I Tools I Variables | 10 I Service | util | Setup | Help
U1 Interpreter Inwert 10 Handwheel
Invert Jog Keys X [ AbsaluteCenterCoords [ Tool [
e 0
Invert Jog Keys ¥ [ IsTurningMachine [ Fiood [T & Save Changes
Invert Jog Keys Z [ IsTurningMachineBacky [ Mist [ Count 0 Probing
ShowGraphButtons DiameterProgramming (] Amp Enable (7] V[l 100 Store Probe Points [
IsPlasmaMachine [ Tool-Dir [
Showstartupscreen [ s30Printer [F] Step Pulse [F] A[%] 100 beep [
Homing Mandatory [ Pause ¥1Vel Mode [] Use Home input 4[]
SimpleZeroing [ VO T PumM1 [ %10 Vel Mode [ Guard Unexpected Probe Trigger [
AutoToolChange [ KByte 2500 X100 Vel Mode [F] [ dgie.c
RestoretindowPosition [ superLongFileModeCriterion o i
AusOutt [7] Axsellnput | NONE
ShowM7 KByte 5000
CPU 5 Options
ShowMa
@ JobTimeEstimation MulSellnput | NONE .
Show.ﬂuxl correctionFactor 1,600 LEL:OCT,
keyboard time-out  1.00

reEstimateRurTime |:|

Favarite Editor Load / Run Automatically Camera
c:\program files (x88)\notepad++in MacroFileName Macro.cnc file name to load Cameralndex
IconDirectory  icons UserMacroFileName User_macro.cnc nu a
LogoFileName  logos'\FdingCNCL Traffic Light watchFieChanged [ Camera On
OpenGL Graphics Red | NONE T load automatically [7] Camera Flip [
openGLMaxLines 1000 Yellow MNOME - run automatically [ Camera mirror [
openGLPensize  25.00 i
pel Green| NONE - Rotation [degrees]
a
02:56:23 Info Kin version = EDINGCNC 4AX A CILINDER V1.00
09:56:23 Info CPU State = OPERATIOMNAL ETH
09:56:23 Info ‘Welcome, Press Reset (F1) to enable drives
09:56:23 Info Ready for operation
4 T 3
Option Dialog - X
[F]Enable GPIO Board Type AVX2 1 B cPU s activated
[|Enable Plasma THC

2 Enable axis 4
|| Enable ¥HC Pendant
[|Enable Turning Macro

3 Eding_CNC

4 |

Send this code to Eding CNC
5 RCV01_50_6D971A3801DE 1725B588FEE940A03C 1120BF 53847C43A 7B 15FADF 24 168721598C 36 56E8 1 2AB0790_Eding_CNC

Put your name here

Get Request Code i

Enter the activationn code here

Activate

1 you see if the CPU is activated or not, gféen is enabled, @l is not enabled.

2 you check the option that you wish to obtain, if the CPU is not enabled and you wish only to enable
it, no selection here is needed.

3 Put Your name here.

4 Press the button “GetRequestCode”.

5 Copy and paste the request code in your email and send it to the supplier.

Your supplier will send you back an activation code.



Option Dialog i

["|Enable GPIO Board Type AVXZ B CPU is activated

Enable Plasma THC
[¥]Enable axis 4

Enable ¥HC Pendant
Enable Turning Macro

Eding_CMNC Put your name here

Get Request Code

Send this code to Eding CNC

Enter the activationn code here
6 ACVD1_50_508908 1F 2B 10C88FESFEEE4E 726C6B88ECTI378CF488FBCASOED 5 7F 13E552EFA FODF4E2356032DC6_Eding_CNC

7 [ Activate

ok ][ concd |

6 Copy and paste the activation code from the email that you received from the supplier.
7 Press the button Activate”.

Done, you CPU or Option is now enabled, close and restart the software.



