CH CNC Controller 4 AxisUSB (A)
Modd: AKZ250 4 Axis
User Manual

Features.
<> Fully supporting all Mach3 versions, including the Mach3 R3.042.040 version.
<~ Supporting Windows series, including Windows2000/XP/Vista/Windows?7.
<> No need to install any USB drivers,it can be used aftr plugging in the computer.
<> Full support for USB hot-swappable, the card is Monitoring USB connection status at any time.
<> Fully suypporting Mach3 software limitation and backlash functions.
<> Maximum step-pulse frequency is 200KHz,which is suitable for the servo or stepping motor.
< Status indicator LED can be useful to show the USB connection, and working stauts by flashing.
<> 16 general-purpose input, with particular indicators, the input signal states can clearly shows.
<~ Feed rate, spindle speed rate, or jog rate can by controlled by the adjustment-knob.
< With on-board isolated power supply, external power supply is not requested. Simplifying power requirements
of electronic control system for easy using.In addition, external power can also be applied for reduce USB load.
<> 10 high-speed optocouplers whth 10MHz, 24 general optocouplers for isolating all of the input/output signals,
this high-cost dsign can be porvided high performance and stable system.
< With a real-time speed chart and spindle speed changes can be observed
~Installation the Mach3:

The Parallel Port Driver does not require.

|

Select Packages ‘h. a

Fleaze select the program featur I
The Parallel Port Driver can deselect.
pm— ¥ . - —

o
=
o
i

" — _ -
<\ Ll f:':all-':l Fort Diriver Installs the Parsallel Port Driwer.
e akd This 15 not needed for external
[v] XML = motion control devices.
] LazyCam [ 328 KB )
z Screen =zets

Standard Mach3Tuwrn sereen
Standard MachiMill sereen
Standard Mach3 Flasma screen

Total space reguired; 39.5 ME
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1.2 USB cable Prepare

Magnet ring installed in the USB cable at both ends

\
/ " Attention

Use of acceptable quality USB
cable

1.3 Installation the software of the USB motion card

This USB motion card does not need install any USB driver, Windows2000/Xp/Vista/Windows7 can directly identify.

1.3.1 Connecting the USB cable to the PC and the motion card.

i EWEEE  «
Mach3 USE Motion Card

i EOEE x
B E A AT AR T .

i EWEEE ~

o

V " When the status indicator (LED)

lights on the card, USB connection is
successful.

1.3.2 Installing the motion card plug-in. Unzip the usbmove.zip, copy or drag usbmove.dll into your

Note: Download the latest version of plug-in(usbmove.zip) in http://leafboy77.com/

Mach3\Pluglns folder
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= PlugIns l-_”E| |X|
IiiE dREE) EFEW O WEEe) IE@  FEE

SOux [k [ X

T

A A A 3y )Y

Eh. 411 JoyStick. .. PrinterS. .. ShuttleF... Tuwrnliag .. % UsbMawve. 411 # ¥ideo. 411

v

= UsbMove. zip — WinRAR

[L=1[E]
File Commands Toolsz Favorltes Options Help

%.Mﬁ@%i

HHER Extract To Test View Delete Find Wizard
Flugln= |§ UsbMa .np = ZIF archive, unpacked size 278,528 bytes "|
i : P £

T BER: ZUIUEIEISE, Hame 43 Size Packed Type Mod:
9:19 =

278, 528 139,425 [EHABEEFTRE 2010

| ¥
Tatal 278,528 bytes in 1 file

318 MB ) HEehe

1.3.3  Start the Mach3 software, a dialogueof “Motion Control Hardware Plugln sensed!!”is shown. Please select the
“Mach3-USB-Motion-Card”, you can also check”Don't ask me this again”.

Motion Control Hardware Plugln sensed!! x|

Tour system is showing more than one control device
Flease pick the one you would like this profile to use.

e
= Mo Device Select the“Mach3-USB-Motion-Card”
T Mo Device —
I~ Dont ask me this again Ik

When the Mach3 is connecting with the card, the Status indicator (LED on the card) is flashing.


http://leafboy77.com/
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2. Setup for Mach3

2.1 Mach3 X. Y. Z. AAXxis config as shown below: (Config => Ports and Pins)

Engine Configuration... Ports & Pins
PICk tlcks”\/ 2 l Spindle Setup ] M11l Options l
iom Motor Outputs ] Input Signals ] Output Signals l
Signal Enabled ‘ Step Pin# Dir Pin# Dir Loy, .I Step Lo. .. | Step Port Dir Port ‘
1Y +%® bl I
iz g 2 3 o £, 1 1
- ¥ .
T iz o = 4 5 rd of - | 1
7 hmis 1€ & B 7 L f 1 1
. :
A Azis "."{i’ o . 1 1
..'lnnnl“‘ o
B Axis ¥ L 4 0 i oo
€ Axis o\ N o
Ignore
Spindle  /\ M e T e
. Suggest to put ticsks™ ”,
For the 4th axis . .
o set low signal levels actived
Pick ticks™V ”

_

2.2 Motor tuning setup as shown below: (Config => Motor Tuning)

Hotor Tuning and Setup gl

Az Selection
. , Yelacit
X - AXIS MOTOR MOVEMENT PROFILE FOE )
1875 X Axis
o 16375
2 1500 . ¥ s
= qa125 Setup each axis
T
= 1125 7 Ais
g 937 5
= 720 & Axis
3’5“ 5625 Q
= 375
> 175
]
0s 1 12 Save now
Time in Seconds
Spindle
fccel  — Acceleration
' acceleration ' atep Pulse  Dir Pulse
Steps per In's or mm's per min N\ in's ar mm's/sec)sec G's 1-5us 0-5 S
400 |?5u ' 74 f.0024474; |0 0 Cancel | e

Mach3 steps per unit:
Mach3 steps per unit = Mach3 steps per rev * Motor revs per unit
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2.3 The Mach3 Menu =>Config =>Homing/Limits dialog Axes direction, depends on the “Reversed”.

Motor Home /SoftLimits x|

Entries are in setup units.

Axis Rgvers... | Soft Max | Soft Min | Slow Z... | Horme .. | Horre ... | Auto Z... | Speed %
X :'? \‘ 100,00 -100.00 | 1.00 ooooo | <f of an
¥ o« - 10000 -100.00  1.00 ooooo | = «f 40
z = | .: 10000 |-100.00 | 1.00 ooooo O of 20
A '»,?_,: 100,00 -100.00 | 1.00 noooo | O of 20
B w 0.00 | 1.00 poooo | o of 20
C w g of 20

AXes direction:
Depends on v ” or ”X”

—&28 home location cool

XID o
YID =]

z o C o

2.4 Setup the input singles.
There are 16 general-purpose input channels. The channels number is from 0 to 15(at J4). Suggest Active Low =”X" (Set High signal
level for Inputs)

Engine Configuration... Ports & Pins &
Encoder MPF = l Spindle Setup I M11l Options l
Fort Setup and fxis Selection l Motor Outputs Input Signals l Output Signals l
Signal Enabled | Fort # | Fin Humber | Actiwve Low | Emulated | HotEew L
Input #4 ! 1 0 & o 0
Frobe r ' 1]
i | Pickticks™ v from 0 to15 Sa —
Lsmil & (D] i Suggest pick a cross X,
EStop wf 1 q q g
— : . to set high signal level Active
THC 1p 4 1 0 g A
THC Down b4 1 o g i o
OFM Triz #1 | 8 1 0 & w a
OEM Trig #2 | 8 1 0 i o o
[y —— - B . - B | - bt
Fins 10-13 and ]..F."gre inputs. Only these 5 pin numbers may be
...... 3 sutomated Setup of Inputs
Enter’l” :

2.5 Setup the Output signals.

There are 8 general-purpose (open-drain) output channels,
The channels number is from 0 to 7 (at J5).

Suggest Active Low =" \” (Set Low signal Level for outputs)

Engine Configuration... Ports & Pins
Encoder /MEG = | Spindle Setup | Mill Options |
Fort Setup and Axis Selection ] Motor Outputs ] Input Signals Output Signals
Ziznal Enabled | Port [ Pin Fumber | Active Low
Digit Trig w il 5
Enablel I
EnableZ ’ uf Pick tICkS”\/ ”
Enabled e
Enabled e Ju]
EnableS e
Enableh Number rang:
Output #1 e T
Dutput # of FromOto7 0 icks™ »
e e ) f Suggest to put ticks”V 7,
Output #4 w il ]

set low signal levels actived

Pinz 2 -9, 1, 14, 16, and 1T are cutput pins. K
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3. Setup motion card Hardware

The board is used USB power source, with isolated power source module, external power supply
is not requested.

All outputs, including 4 axes pulse/DIR/8 output controls/Spindle-speed PWM output, are set

to be high-impedancestate (Hi-Z) when USB is connected. When running Mach3, Level is
controlled by Mach3.

Suggest: All output signals in Mach3 can be set to be Active Low.

3.1 4 axis output signals, please refer to J3signals indicating.

O ceee = eween T GND g — Diov — FwM s+ _5- 0 12 =2 4 5 & 7 O
ip]
E@H:m) 0000000000000 00 0
() E mesea Do m[yhe=iNk ~
Foz XXX I I XXX NN sesessese e
use EIres Crie BN g
M LI 3 1 o
|_|E Vi v E%Eﬁ !OIOIOIOIOIOIOIO Hesededse @® |2
T 0 Cris 3 42 23 = =
Ese i JPBC)“ B 5 BTt Tess S sses sase sese ¢ |2
- JPE()C‘L’ X =) Osci 5} |§ |%L |%}_ | ® [
2379:‘: ¥ Hess Emees HEeT mese ello
C3CICIes ™ ssss ssss s8ss sese ”
reeCJRES CT2 _ ellz
C30C3 o |Q |'5t |5}_ |
1 czoC1 36 Hees Hess Hees Hese @ ||o
C3:2:F5°C3 M.
%]
E U39 I_lUm R 2 W3 Do ® |2
KTALL pij oM~ e s e .:)' IDOODO.D. .Dl .:)' -Do .3..3. .Dl .D' -Do .3..3. ® |2
nlninlnle uuy o >
HULOD oeel med——- o
SSSSS\DEHHEQHE SEeEsEemOE EeusEeESE S ° =
o - = ]
RS Th [ @@@@@@@@@@@@@&@@n 5
o8 [] ]G]
38 I~ wo -~ D
O o SE 5% OO0 O0OOOOOOEOOSODS 4axesoutput3|gnal
L
J14 N =S S S~ N - - R VR V= R T

.$‘

| if‘ A ';\4-axes and Spindle PWM outputs
=

Schematic

J3: OC (open-drain output)
XS/IXD/YS/YD/ZS/ZDIASIAD

ek i 4[ GND :l

B6MN137
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3.2 16 general-inputs, input valtage 5V (current:7mA). Wired on J4.

O

GND DCSVAD AS ZD ZS YD YS XD X8

— - GNDo — Do — PN 5+ s— 0 12 =2 4 5 &6 7
O [ XXX ﬁo.oog D
% |JI=0; [QD|eeeeececeseeesosee
| IR R N ] meee DG DUTPUT
[ [(EE XXX IXXEXEENNX] XXX XEX] 3
uzs EJQ‘?E CIrie o)
CIRil 5 U
I‘I CRE FImenensnensnens Hesessese ®
(] CIR14 = LI s Lo
RN JPBC) 6 Eggg 5 2 2 52 2 gees - eses sses ssese ®
[ oo & [#]oq _
R3 E;EOj o T :} |§ |%L |%}_ | ®
~a7EICTES Hees Hess Hess meee ®
GINI®
ggéEaREBJSA' REE }---o ssss sess -'oal ®
C30C] ol B 5 =
Jll::l ESSEE | ?_]36 Hess HEGss HSss Hees ®
c23 @
E |_|8m 8 oD g s ¥ 3R 9w L
RO U39 a
KTALL - oM esesee -D- -Docjc OD. OD- -D- -Docjc OD.ODQ -D- -Doujn ®
Aannrr)| M auUdy =
HEQUY jnnny nan %k k k |’ |’ l’ k k |’ |’ l’ k k l’ l’J ®
SSSSBQQHHEQI\; EONSNSNONININCGNOSRNORNININSNSRNOR S ®
2 o9
M1 frant @@@@@@@@@@@@Q@@Q
U|_| [ A 8 2 8 8 B = 5 A B &
= | INRPUT
OUO% %EEE L B BN BN BN BN BN BN BN BN BN BN BN BN N BN
W)
4 T L . . 1 5 &t T T o oo

e

16 general-inputs, 330Q2 resistor onboard ’

7,‘?'.,.' ﬁle—general—inputs Schematic
LY

Photo transistor

INPUT * 16

GND

10

i

14

13

200
USB Motion card:
330 Q resistor+LED 1 - Anode
2 : Cathode
3 - Emitter
4 - Collector

3.3

8 general-outputs, wiring of the 0, 1. 2, 3. 4, 5. 6. 70onJ5.

Maximum Load voltage=24V / current=500mA, When output Low (turn on),
otherwise the output is high-impedancestate (Hi-Z).

Photo transistor

10

2[]

e

14 —

13

OUTPUT *8

1/8 ULNZB03

da L2 b —

T Anode

. Cathode
. Emitter

. Collector

OC (open-drain output)
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‘ 8 general-outputs, wiring of the 0. 1. 2. 3. 4. 5. 6. 7onJ5.

— = GND = — DCS5V = PWi_ S+ S— UI 1 = 3 4 5 & 7
O .08 iﬂjl... g m
%k |§3._,k I(:)........“...Q..ﬁ
He e mees D6 OURPUT
EJ?S EJRIE"'.".'.""'.' JS
Jo3 o
N, [ et T O O T U e
I_Il_l Elel.:‘.‘.m‘.v..m‘.\D..r\..m. Hedodoodde 3
(o] vv P3 Eggig 2 5 3 5 5 sgses"eses ssee ssss ® |2
L1 e ' Scl ﬁ} | <+ | mL | 0\} | ellv
R3 |::|C) = 5 3 z v
R87E:E He s [ X X Heeoe He & . =
C31chj LA R K] LE XX ] LA XX ] LA XK ] -
RecCIRES CXie @ ||<
C30C] m'? o !\L S} | N
ceety 36 - = = = =
J1E3C23R89Ej m Hese Hees Heseo Hese . ~
. %)
Le_2].53 s LISy 3 £ 5 8 § 883882853838 N
ATALL oFF~ e e es s us IDQIDO B o0 s 806 s s e s s e ss ® |2
[plnlninis'00] M FULy g >
‘.:“&"5""'5'|_|""'"" mon @ |3
2 ul_luou S
Sggzgggﬁ:kﬁ:;a ESHSHSESEHGFESHIESESPESEIESESESEIES . o
M, i @@@@@@@@@@@@C}Q@Q a
Uu D ﬂg [ S
o) J
38 0o ~o [ INFUT
4] Sk SE [ 3 X BN BN BN BN B BN NN BN BN BN BN N BN JiEM
O v g4 T 1 - - 7 - ¢t 7 T T o oo O
4 Motion card connection Table

4.1 4-axes
J3
DC5V |
Pin Name | Function Electrical Description

DC5V 5V DC Output Max=120mA On-board isolated power module output

4.2 16-Inputs

lo| 1|2 |3|4]|5 |6 |7 |8]9]10|u|12]13]14]15]
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Pin number Function Electrical Description
0 General-purpose general-purpose “0”,”1” Input / or
1 Input / MPG Input Manual Pulse Generator (AB) Input
2
3
4
5
6
7 5V .
8 General-purpose Max:7mA Funct!ons are set by Ma.ch3
“Config”=>"Ports and Pins”
J Input =>“Input Signals”
10
11
12
13
14
15
4.4 Output
J5

[eND [eND | bcsv [pesv [pesv [ Pwm [ s+ [s-Jof1]2[3]4]5]6]7]

Pin Name

Function

Electrical

Description

DC5V
On-board isolated power module
DC5V 5V DC output Max=120mA
output
DC5V
PWM Pulse-Width Modulation OC, 12V/13mA Spindle speed Control (Output)
>t LED Positive input 6mMA Spindl d Measure (Input)
— ndle spee
S- LED Negative input P! P P
0
1
2 8 | Functi t by Mach3
3 genera _-purpose Max=24V/ /500mA unctions are set by ac.:
(open-drain) output ) ”Config”=>"Ports and Pins”
4 OC (open-drain) .
= channels => “QOutput Signals”
6
7
Note:

/ ‘. 1. “DC5V” is on-board isolated power module output. Voltage:5V, max current 1220mA.

2. [13

OC “: open-drain output
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5 Motion card connection Diagram

51 X. Y. Z. Aaxes output. Optical power supply: Internal(on board) or External.

5.1.1  Using Internal(on board) power supply to drive.
Please install suitable resistance according to your setpping/servo driver need.

qﬁ] TP
- *® A axis driver

y 'Jb_ l
A

.
.
.
-
Srssnssnsmnsmnsnnannannd

Z axis driver

Y axis driver
P+ D+ P- D-

Optocoupler

inside driver . .

~ /7| X axis driver
r

Resistor 7

inside dirver

L —__

Pluse+ | Dir+ Pluse- Dir-

P+ | D+ P- | D-

-
— — GND g — DCSYV — PWM S+ S— 0 1 2 32 4 5 & 7
O LE XX ] ﬁ'l'.g i@ O
= =0 WILEEEE NN RN N NN NN W N I
LK X N J e es DE DUTPUT
EJQ9 259000000000 0000 LA R R ERRERER]
use CRo3 E%Ef: FPPPPIP] & o JS
rjl'l CIl: Sesmenenensnsnsne i U ® -
|_|I.l CIR4 = w o <= 1 L ™ o

TIP3 g6 ERIS 2 5 5 5 5 geas> sed

H*E*ESESE+EHPE>E*E»

i ) 309899889

A=>ASAD

| %
& R16 . @ ||C
T R ] S 5] Referto: b5
R3

R87E%E N ;z Heses N J3 ol

e L [ XX R ] *H
rEECIRES e ol
EggE% u3g S g h
J1 zés=Tmin | Hess ) X => XS,XD o5
Cxa2 M, 4
XTALL N7 Tz I_IUP% -f;ﬂ .‘58 .r;u .38 PQ ;DE .(;'8 Y =>YS,YD . z
AN I o o o L e i i e | A A WA D) %
=
2
[is)

/2 /A A A ~

£ BE
@ R
0 1 2 3 4 3 6 7 3
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5.1.2 Using External power supply to drive.

Please install suitable resistance according to your setpping/servo driver need.

Messsnsnnnnnnnan
G usunnssnnunnnunnnnnnnunnnnnnnnnn

Y axis driver

T
T

NN NN NN NN NN NN NN NN EEEEEEEEEEE,E
EE NN NN NN NN NN EEEEEEEEEEEEEEE ]

Optocoupler

-
[EET RN N

P "

b Mt

‘0. 0 oafalefefelefefegafalafefefefefeg
L . .
%:  Zaxisdriver
L1} EEEEEEEEEEEEEEEEE R

*

inside driver
"

// X axis driver

r

Resistor 7 /
inside dirver
L —__

P+ | D+ | P- | D-

Pluse+ | Dir+ Pluse- Dir-

EEEEEEEEEEEEEEEEEEEEEEEEN
sssEssEssEsEEEEnnnnnnnnnt

A axis driver

5V \

| External power supply j
— ~ GND= = DCOY == PWM 5+ S5— 0O 1 2 3 4 S [

O (L XXX ] ﬁ ....g g} O
@ -
Dgﬂug&) 0000000000000 00 -~

Ei% AR IXIEI XXX XEKX) X EIXEEXAX] 3
u3s 93
E]Rllt t k t |3 |2 k k I
r_]I'I L1z EeEsEsENSEeNsHINS @ ||«
|_|Ll CIR14 = [T T e . o
TV p3 Cks = = 3 35 3 .3 .3 5
T 58 JP2()§ o] E s ﬁi’ ¢E B aan o ;
S%Egé% Ti u “Sevve we ® :
SEEr e sone aod g x5 X0 :
C30E7 oy 0 N ® |
— EggEa lfj%s Reses me Y %% YS.YD LA
Clczz ‘ -
e a5 45544 2NEs ) Q)
oFyEr a8 A A EEE KEN] [ AEN] T
annnn FULE A BiE: AS.AD p
HggUgunnnnnnﬁz - ‘“ ® |z
mmmgm\oﬁgeggk'g E'EECESRNCNPESRNONE® v =
‘o DO ER SR RE A TAR=F 2
3 Ij [E [ @@@@@@@@@@@@ 2
u
= o GND
= = - D
LR Y X XX XXX XXX J@PUT
i L
O Ji4 - -7 T oo O
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Input Channels:

52

There are two methods of voltage power supply: Internal or External

Internal voltage power supply

5.2.1

~ GND 4 — DGOV — PWM S+  S—

J14

— 0 1 2 3 4 5 =} 7
O IR X R ] E LA R K Xl N O
€120 O |eeeeeeeeceeeeoe e
neew meee DS DCHUC%
Ckoe [(EXXEXEXAEX XXX EX] XX XA XXX X) 3
TN R, - I X I 0 2 2 - ki
Mn[3 CJes - ® ||
EEE EX -u.-;-o-0-¢-o-¢lo Hesvsssese %
Ees v P3 6 CRIS 5 5 5 5 5 gass"sses ssss sasss @ ||Z
] 58 # SEfe] B 1v _ 4v _ <+ _ 9v _ LI
r3 £3 Q28 Sees weev meee mews ~
Re7CIC o [ MIS
mwwmwmnmwum nHHm 20680 L L X] (AR XR] LA X R] . R
c30C3 wv _ wv _ wv _ mv _
NIl £2oCd u3e Hess Hess Hese Hese @ ||=
RaSC3
[n =K Mg elle
e o] 035 LISy & & 3 & i
KTALL m@m orr~ -..u- e UUQ onnu' cUn OU. lUQ onnu- QUQ OUQ lUQ -uonu- @ ||Z
DDDDHHJ_.__J.._-J_.:“__k_mr_r_m = e||"
mmwmm{II_ﬂ—im—_ﬂ_m [EX K EREREEE KRR R R RN KN N m
(17 G 0asseas G@@@@@@@@@@@QQ@Q el
o8 ] EJE
mm ™ wo M~ [ INPUT
& =E sS& [ 2 BK N BN BN BN BN BN BN BN BN BN BN BN QN
o - e - O
RS R RS T

0 1 2 3 4 35 6 7

5V / TmA per each
input channel

............................

............................

.........................

External voltage power supply for input.

522
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= =
Oc43C:|C37E:| 0 " O
cascy S|*(d k)
€30I rasEq 2l | CI el
A it external U fF3 A BUSE0ES fipr o [o
I:|C36E3 G Arnnnon. = oo
- e [N IJLILII;JIH#LI% 3 = %
power voltage is 5V / 7TmA per each | . = TE3 ipoo U
C11
: . EXTO 201
over 5V, a resistor input channel o i #ﬁ;@ < gg crel
c EXTI D17CO — + = I
must be installed. Gl s, d I
4 C3l nnnnn !
g o aeseeeeeees ] R17 g wLLULL 2 e
: -] : 120 5 R
i ey BE e : B [T < AT h
: : s : o [, L5 o _lo| @l
|| [ e et of
] : | @ G:T:Uatt u13:_°_: e|h
i — i I ol
: H : ol| @ D3@' paEis u14 | . ® &
— - - | @ @'T%al vis® o |® ® |l
_|_ P I 1 s I -
: : . W le =
T/ o ° 9| @ D5@:_,_:J33 . ¢ :Ulé:_,_: ® |
s o o ol| @ DE;@'_,_:UES :_: : :J17._e_. ®|[¢
N——1 - Jle @- [T 05 0 L L] e |l
: o7 :-v-;J e w[e ‘
o — - : ° o @ D8@o_v_-ag d [ o | ® -
L ) : o : o ol | @ DQO: :J3U of e o Je 19 o ||
= : o : o ole | €98 e o s we| @
(@] ) = i st nat e W o e
% : 3 e ]]1163:—9—.34 b ¢ o . : : o
< Al @ . :Jag o fo o (o o @ ||~
1 o |
U>J | @ :_U_:Jm IHE’U_. .93_' L of @ |v
1 o |
= 4o "= fod koL e
N D14 ] Py . o .
[ gl @ 9' 935 L — C PN
Lo . »
D1 —
~—~ J4% 25
c [
3 o000 OGOOOOES
5
O GNJ DCSVAD AS ZD ZS YD ¥S XD XS O

AATTENTION:

If the external power voltage is over 5V, a resistor must be installed between the power source and
each input channel!

For the external power voltage is 24V, 3K Q resistor must be used,

And for the external power voltage is 12V, 1.5K Q resistor must be used,
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5.3 Sensor’s wiring and setting

531

PNP sensor

A\ Use the external power supply for the sensor!

Occaom f

O

Cs203 ca9eq B .ua'
C40CT ™~ nooOnODAa C44 . .
e CE] 7 BEegeas Cesry -Ii-
I:|[236E3 & oafnanane c—c oL e
o33 (W] I.ll.ll_ll;'!l_ll.ll.lg 3 g
CeC1 & i ieXe) ﬁ
J16 ©E 8 Bl A
EXT0 s ¢% Wi o
7 4159 o LBt P vy
EXTI D17CQ &ool R e
RIICTR1g [*eee .[.
(& L] L]
] 5 g gt
V20 QI:ELRGKS:B
d eI T wa e
3 - [l
Aresistor: uegl Jo] @ |5
us™ ’l ol
— L ] *|
PNP SENSOR Input Max=7mA w1 o
| 24V 33KQ Uz " u15::: el
[ ] * T
(e 12V: 1.5KQ o s ¢ :U160_v_o ® |
of |* of [w 3] @|f¢
= +24V 5V: 0Q ol lo o lo |
> -
S5 s LED lights up when
5 3 A® the sensor signal
S @ ouT IR
g 2 4 o
N O i
H = Hl e °
GND 4l e .
e |, B 5L e
Jaz 5
S eeeeeeeeee| "
<
O GN \DC5\/AD AS ZD ZS YD YS XD XS O
GND:

Signal Ground

Mach3 Input Signals Setting

Encoder /NFG = ] Spindle Setup - .L - Mill Options

Setup and Axiz Selection ] Mator Outputs N _IitPut Si@a:l;s ,‘ Output 3ignals
Enabled | Port # | Pin Humber | hetive Low | Emulated | HotEey |A
e 1 10 a
Pick ticks «“ v~ From 0 to 15 ASuggeSt pick a cross “X”

when using a PNP sensor

according to the wiring
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53.2

NPN sensor

A\ Use the external power supply for the sensor!

= O
O 43 037C3 n .
C jCESE] i g R ]
e caopg 2| | 1
U3 C40CT — DOODO DA C44Ej
I:I C24f] = QURDWHL casCy
cae[C ) SN nonannnc o -
c3Lg I.lI_II_II.ILlI_lI_I% E = %
e el v 8onCce
ciiC3 Q’ " JP1 n
EXTOL—— {F@ b
e kL
- G
. . 5
A resistor:

=

Whd b= AgoT = L aNg

n nanmnnn
Input Max=7mA %EL??:%%?% i
S & ] *
24v: 33k pLCIF 0 il k
22 ule
12V: 1.5KQ M e
NPN SENSOR = eel lo
5V: 330Q 26 uegl o
| uz Ul U1SE E
@ A W[ e a[Ts,
N———— o .
_ e the LED does not
© q
s —Z ™ light when the sensor
S D' -
S @3 ¢ signal
S & ouT &
g =S BIES
N O |
LfI) o | @
| @
— GND 1l e
q| @
Jaz =
& [
7 |eeeceeee0e el "
<
O GN \QC5\/AD AS ZD ZS YD YS XD XS
GND:
Signal Ground
Mach3 Input Signals Setting
Encoder/MEG = ] Spindle Setup - 1— = = ~ _Mill Options
‘t Setup and Axis Selection ] Motor COutputs ,\ Input Signals _ ,l Output Si1gnals
al | Enabled | Port # | Fin Hunber | Active Low  Enulated | HotHey [
wf 1 0
Pick ticks “ v ” From to 15 Asuggest to put tick “\”

according to the wiring

5.4 output: 8-general-outputs,
Maximum Load voltage=24V / current=500mA, When output Low (turn on),
otherwise the output is high-impedancestate (Hi-Z).

when using a NPN sensor
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5.4.1 Drive LED with Internal(On-board) power

When drive tiny current loads like LED, driver enable signal etc, internal (on-board) power supply can be used directly.

= -
O cas(C TJ037E3 . [o| O pEI O
e e o ug
C3sC] Elgl ™ u .
C40C] — DOO DO DD C44E:] * .
U37|:| C34C] T 35383=23% c45CT . .
c3s[C J 91 AOnoannnc o c . .
(R T i RN o
SE o Eilafete! 1
£xTo UL “ R gy Qg .
~
J17 C41&IE:j ED:“)EQ g DD C*
| e Crom[™ e
ST 3 o |0
B3 Rl J s
= C3] rrnnmn Y u;
I HHHE LS st
= [OOSRl NV
4 [ ] EO. E:]g "~ ; L . h
o | &3 LLI5 |
e e, o s| | DC5V
4l @ Dl@. See viegl fo] @ |
| @ @: pIE vyl (3] @[T
pe Y = . =
J| @ DB@‘ th2e UEIE NI
u[ ] n . .
| ® D4G:""$21 ue Ut U15: . ° Jn LED Resistor
[ ] L ] [ ]
11 ® DSO:—V—' = oe fe e :Ulé’: : ® | 510 Q
@ [ oL e o e o f
- ® D7@: Shz7 s Lo uisy S 0
--v-q‘] CIJ
oS @ | €93 [Le= ®
e, 8 outputs »
| @ Dg@:-v-;jﬂ b | ® Y
1 Dmg:-,-:u3a = e o] fs o ’
Hl e 311@:-,-'34 : P . : : @® || o
SN ) . :Ugg . ¢ o o o o @ || °
Dl 110 U9 * .
=N J - :-F:-Bl ] * = . : : @ || °
| [~ . ¢ e * °
Hl® Dlﬂo: :U33 . P s ® o @
. ._B_{J35 . o e . .
1le | O3 L o Le 15— 510
J4% S 7z
c [~ I'd
— S0 00 OOOOOES
-
O GND DCSVAD AS ZD Z5 YD ¥S XD XS O
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5.4.2 Drive 500mA relay by 5-24V external power supply

Drver high loading devices, must use external power supply

= -
O 543(: ]CS7E:| <[]0 HEI O
casC] 5| Y s
CSEE: CSQE] ’E 8 —I—

U37|:| c34C3 7
caeC ) =l

Cless
CJezo
CJoeo

JC]:ay
C3d cd
N
il
(m/
u
U
LA KN |
LN X N )

583 CJ9sy
CJICJieD

J

(N
kL
%

N

m
<
-~ O
(] o
E =
ArnA
Ul
6en
T
Pé%
3
)
o o
20
&
n

[SE N N K

Relay
Maximum
24V/500mA

J§ —Fow

uie

(==
=S

uis

=]
n

g\—( 5-24V Ext-POWER (

ui4

=
o8]

uis

=]
=

4 m Ri7 O[T Wkl 26y
— O U = L) = T
no
®
®
®
°
®
®
®

8688080600000
+35 WAG b= AGHT = L gng

Diode: x i

1N4007

=
=]

[S]
-~

S
J

—

i
.
]
—

2

Ry

=
o0

8 — outputs
FormOto 7

=]
Na]

OOOOOOOOOO0

=]
=
=)

=
2
Q

101 &

=]
—

=
=
(A AR XXX XN )

ADiode must be installed for

Cl _F1 &1 21
=2

o0

(I K K NI RN KN K KN RS RN RN KRN NN N

00O OGOGOOOS

L

N — |~ | protection the electronic device.
[
0000606060666 bé (1IN4007 / 1N4148 / etc)
=
O GND DCoVAD AS 2D Z8 YD ¥S XD XS O

6 Adjustment-knob

6.1 Please complete the step in Chapter 1 (Prepare).

6.2 Connecting the adjustment-knob with the EXT0(J16) of USB Motion Card.
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6.3 Go to “Config Plugins” under “Config” to go into “Plugln Control and Activation”.

PlugIn Control and Actiwation

Enabled | Flugln Hame Confiz |
‘ Flash-FlashScreen—SWF-Flugzln-A Fenerty——B. -B. .. CONFIG
' JoySticlJoyStickFlugIn——Art-Fenerty—Wer—1.0a CONFIG
' FrinterScope-Fort—Secope—1.00. 046 CORFIG
e ShmttleFroContour-Shuttle-Fendent=———A Fene. .. CONFIG
r Turnliags—TwrnDiags—1.00.1 CONFIG

( @feng—ﬂachS—USB—Hnti on—Lard >

¥ideo——=F. Barker-Ver-1.0

\

After connecting the USB Motion
Card, the tick”\”,must be shown,
other wise, please check the
connection between the Card and

computer.
N _

6.4 After check the “Config”, USB Motion Card setting will be shown. You can select one of the
functions which is able to controlled by the external knob. Please select “External 0” in your
particular setting. Then, click “OK” to exit.

Check ”Config”

USE Notion Card X
24
3 (c) ¥ulifeng. &l rights reserved.,
InFornation Buffer

G Code | 7a3 s

J
Dake 2010-8-31 L T T T O T T TR TR T T T T T S T
T g } [64 ms
Freq 200KHz L T T T T T T S T T B B

[ Enable Limit when Horing Cancel

FRO% (Feed Rate) Ratio Spindle
- FRO O"'I‘:‘( Exkerna 1) Pul R.okat
kl INpt iz ulse per Rotate

o .

SRO% (Spindle speed Rate)}SRo o) Im Iﬁ
—
e Jog %

Jog % (Slow Jog Rate) S\ Jintemd =)
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6.5 Now, you can try to turn the knob to adjust your selected function.

—\ -
4 A

V4
OverRidden | FRO % ; —1SR0 %)
Rapi M— I Spindle CWF5 100 2

FRO

Feedrate —~
\

6.0

! \
Units/Min 0 Qq | Spindle Speed "
LInits/Fey ” [th /

8 Measure the rotating speed of the spindle

8.1 USB Motion Card Configuration dialog

Go to “Config Plugins” under “Config” to go into “Pluglin Control and Activation”.

PlugIln Control and Actiwation

Enabled | Flugln Hame Confiz |
‘ Flash-FlashSereen—SWF-Flugln-A. Fenerty——B. -B. .. CORFI:
' JowSticlJoySti el Flugln—Art-Fenerty—VYer—1.0a CORFIG
r PrinterScope-Fort—Scope-1.00. 046 CORFIG
e ShmttleFro—Contomr—5Shuttle-Fendent=———h Fene. .. CORFIG
' Turnlliag=—TwrnDiags—1.00.1 CONFIG

< @feng‘Machﬁ‘UﬂB—Mnti on—Lard >

¥ideo——kb. Barker-¥er-1.0

\

After connecting the USB Motion
Card, the tick”\/”,must be shown,
other wise, please check the
connection between the Card and

computer.
N _/

Check ”Config”
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Check the “Config” to entry the “USB Motion Card”

USE NMotion Card @

21
3 () xulifeng. Al rights reserved.

Infomation Buffer

5 Code | 765 Ms

J
Dake | 2010-8-31 L T T T T T T T T T T O T O B
Jog J' 64 ms
Freq | ZO0KHz LT T T T T O T T T T T T T A B T
Bz | 4 Fatio Spindle
FRO %% |
Input | 16

Oukput IT Input pulse number per
each rotation of spindle

Ratio [ 2 rotor. Rang:1- 4 J
Spindlell—

Pulse per Rotate

Tk

[ Enable Lirnit vwwhen Horming Cancel

8.2 Show Spindle Speed

Measured speed will be displayed in the Mach3 as shown below

9 &

In addition, you can open the spindle speed real-time waveform display

R G430
500

Spindle Speed
500

Spindle Speed Waveform

Start/Stop Always on Top

34133413 Ll
Wave form always on top [ A

Start/Stop waveform




Mach3 USB Motion Card AKZ250 Installation Manual

8.3 Hall sensor test circuit

Hall sensor Model”44E”, open-drain output (OC).

________ |

' I

| |

: I

I

Hall l A I

— Sensor I I
Model : < I

44E : ! ‘¢ |

/ I

Magnet I I
| |

: I

I

L - —— e o ol

When the magnet is closed to the
GND hall sensor, the LED will light.

8.4 Hall sensor /Rotation plate install

Note: Be carefully about the direction of the magnetic poles of the magnet.

Rotation plate,
connected with the spindle
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8.5 Diagram of the spindle speed sensor part of the USB Motion Card

Schematic
USB Card: S+ USB Card:
Positive input Resistor 330 Q + LED
________ - e[ v,
: I
2, —{ 30 ] > , . E}L o
L e S . F v,
”‘DE ElGND
USB Card: S+ USB Card: |
Negative input high-speed optocoupler/\’
BMN137

8.6 Connection Diagram of the hall sensor

= r
O ce3C TJ°87E3 . [6] O HEI O
c3269 C3sC] o = g
C39C] &gl ™ L] .
us7 SET A BRRR2ER Ej‘;%? g e
Fo LB . .
0> % oonooon., g L
o e I T R ﬁ Hall
JI6[& nA
e When the magnet is PBY cxe < | Sensor
LK J e L ]
EXTL closed to the hall sensor, .[. Model
. . L J L J
| Ethe LED (D16) will light. oo 44E
=] T - - et ST
Je GI -Ejg " . ® h
ol abe s 7 . W OUIE
o [, €35 [e=2 qe|
n L ]
o @ DE@. Les g @ 1
n L ] a
o @ DSG' e Jd @ e
o [, 3= c ; ] el
. onnectin . :
i|® [-@ee | Comectne < o
| @ D6@' :UES the “S+ wit e |l
e [0~ | “Desv f ol
ol | @ DBG: :Jee - [ [ ® ||
e . . o . 5 ]
q| @ m@: EUU% L I Y e I 4 Connecting the “S-”
= U U n
o m@" o wrre we o [of @ with the ouput of the
H @ @' %30 o (o o |0 o Jo| @]
i a1 4 I D I M R hall sensor.
M@ n fos el_fe o e o] @ ||+ '
b1 : : 10 U3 * L
ol| @ o : :J31 e a[ e : : @® (|
|l @ @' hIEETRE I M B S I Y I 1 B
D14 : . . . .
Ao "B s Lk 5] e
J4z 2 J5
c C 3
5 90000 OQ O OGSO B -
-
O GND DCSVAD AS ZD ZS YD ¥vS XD XS O
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9 Auto tool zero

9.1 Tool touch sensor wires

9.1.1 “one wire” simple tool touch sensor:

330 - -
ZAN O casC Je27E3 o] O HEI O
—|— / \ G e e §|§|§ e
Resistor 3. :E:
c e .
5V: 330 Q 8 ﬁ
16
12V: 15K Q EXTO c4efC D) gg CXeal
N 24V: 3.3KQ I:
L
48V: 6.8KQ nAn f—%
= \ / Input Max=7m QO60R0 =3
QI [~ e ® h
-l>—<' o ._v_. g
0l The Tool, and the o _ o 1] ®ff:
> : L ¢ ™ € o efn
X machine can also N 1 o
e be connected to - MEEJ
- [ ] - i
the GROUND. 1Y The Probe Input Pin | [3eel _Lof @ |f
o) 1i7e] |of @ [I¢
| N Number “0”—“15”. ]18=_: oll
o The LED turn off S ol
‘Il when touch © o [ O
= u o @|I
* o *
? 11® .o o O
“one wire” i : ok : i
)| . Y o
tool sensor 4 e GND S E S 4 IJ ol
Al @ D1 . e » lf_ el
‘7 @ I
J4% §J5
S IR XX R KX
=
I—I O GNI} DCSVAD AS ZD ZS YD YS XD XS O

Setup Probe input signal, as shown below: (Config => Ports and Pins)

Engine Configuration... Ports & Pins
Encoder/MFG = ] Spindle Setup I Mill Options l
Port Setup and Axiz Selection ] Mator Outputs Input Signals l Output Signals l
Signal Enabled | Port # I Pin Humber heotive Low | Emulated | HotEey L
Irnput #2 b4 1 o w o
Input #3 b4 1 0 b4 4 o
1 g o
1 w i}
1 A 4 o
1 i o
1 I

Pick tick" v " »(07—“15”
Turn on Probe Depend on wires
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9.1.2

“two-wire” Tool touch sensor:

c32Cd

Occam T

c20C]
Ej
11
(o]
[
()
—

O

c3sE & u »
us7 FE - 3R3RE3T ipy :E:
Tt & dondnnn. - s
c3a (W) I.II.II.II.II.II.II.IE E = %
ceftd o sonco ﬁ
J1 I\ @ )
c11 nA
EXTO e #[ﬁgﬁ Bl e
J17 c41CJ 2222 < g%. .
EXTII ni7CO Sl + ° .
Rgl[j%:g % ™ ™
a £3 . .
1 =P -5t
Jed  The Probe Input Pin [
o . "
e Number “0”—“15” g
1
9 ° &’" - ] 1
| @ O: See LI u14:_=_: ® i
[ u[ |
| ® D4®: s U2 UL u15:_=_: hd {
1l ® ns@: b I :Ulé:_,_: o
°l® DGO: e I Jrisl ol @I
| ® D7O: Ler S, -UIB._. L A&
S M I i
4| ® D‘BO: ?30 slLfo oo o | @
q® .8 Bl
i : n&] on-board isolated | |- :
| » S
Ao [ power supply. J el
D1 »
Hle|,.eq “DC5Vv” | o] ® (]
O .H o1 4 o
J4z e 5 5
C [0 % o3
- |edFeeo00e000e|
=

O

GND DOSV AD AS ZD ZS YD vS XD XS

Setup Probe input signal, as shown below: (Config => Ports and Pins)

Engine Configuration..

Encoder NP =
Port Setup and fxis Selection

- Portz k& Pins

Spindle Setup ]

Mill Options
Input Signals

Motor Outputs

Output Signals

I Fin Humber

Signal Enabled | Port #

Input #2 g 1 0
Input #3 H'd 1 0
Input #4 1

Frobe tf 1

Index 1 N
Limit Owr 1

EStg

; Pick ticks" v " »7__«15”
]  Turn on Probe

Depend on wires

hotive Low | Emulated | HotEey -
o a
x 4 0
a 0
o 0
g 0
]

Pick a cross “X”

Fin= 10-13 and 15

are inputs. Unly theze 5 pin numbers may be

Antomated Setup of Inputs

WRTE

[ mE | ER®
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9.2 Loading the VB Script to the Auto Tool Zero Button

That Mach3 provides for customizable, user-defined button macros on some of the existing screen
buttons is what makes this possible without having to do Mach3 screen designs to add new buttons.
The Auto Tool Zero button on the Programs Run screen is the one used for this purpose.

9.2.1 From the Mach3 Program Run screen, click “Operator” on the Menu bar

File Config Function Cfg =

Yiew Wizards

Operator

Program Run (Ait-1) | MDI(Al-2) | Tool Pa

Lock
Unlack

=04 PO

51 Xa0ya0Z1A360
51 WOv0Z0AD

=04 P01

51 »a0va0L1 A360
=1 X0Y0Z0A0

=04 PO

51 X50Y5021A560
=1 X0Y0Z0A0
=04 PO

51 %30va0s1A360
=1 *0Y0Z0AD

Maintenance

VB Sorint Editor

Auto—Caloulator
Control OffLine

Flugln Control Help

Settings (Al-

Hours

[ Edit Button

Seript

Jet Hormal Condition
Beztore Settings. ..
Brain Contrel. ..
Brain Editor. ...
Checlt Config .. ..
Fode Var Monitor

9.2.2 then click “Edit Button Script”. The buttons that are editable will start flashing.
Edit G-Code | Rewind Ctrl-W |
m?’;: Recent File | Single BLK Alt-N |
Close G-Code | Reverse Run |.
S Load G-Code |
<Spe> Block Delete |
| Set Next Line |

Line 42

<Alt-5> Run From Here |

M1 Optional Stop |

Flood Ctil.f ||

-
Chance

Tool 0 smmm

Tacl

Dia. +6.0000

H +0.0000

Auto Tool Zero |

Femember | Refurn

=

| Dwell | [cv Made |
I
On/OHf

£ Inhibit

G-Codes | M-Codes |  +0.000

Elansed 06:41:47

|| Jog OH/OFF Ctrl-Alt-J |]

9.2.3 click the flashing Auto Tool Zero button. The Mach3 VB Script Editor window will open.
By default this file will always be named "HiddenScript.m1s and at first there is one line of code
in the edit window that may have a “Not Implemented” message in it.

M HiddenScript.mls — Nach3 VB Scipt Editor [ |[B]fX]
Edit

File Bun Debuz BreakPoints

FEM Meszszage(

"Hot ¥Yet Implemented" )

Ready
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9.2.4 Click any where in the edit window's white space. Highlight any lines by typing Ctrl+A
and press the Delete key or click Edit > Select All > press Delete key.

= U=zbNowe(¥2.0_.1.1).zip — WinRAR

File Commands Toolz Faworites Options Help

E N L IO

Extract To Test Yiew Delete Find Wizard Info

- o E |§ UsbMowe (¥2.0.1.1). zip — ZIP archive, unpacked zize 417,224 bytes V|

Facked Txpe Modified
gea  IrEIrdy 2011-2-15 17:42 18

B30 390 File mls FO0l0-11-22 1. .. AE
208,216 FRRFFE  2011-2-11 10:09 jijl

Demo code of auto tool zero |

|
Total 417, 224 bytez 1n 3 files

[

Drag “M7101.m1s” to Notepad |

P E701.m1s - S

X E) e E WBA 0 FFW MR
Rem ; Probe Down by leafboy?7 2818-11-28 (Based On Erniebro & Pl ~

FeedCurrent = GetOemDRO{818) 'Get the current settings, DEH DRI
ZCurrent = GetDemDro(882} '0EH DROs (882)=Z DROD v

| >

Copy all of the lines in the script from this document

n Erniebro & PEL

FeedCurrent = Gg Etting=s, OEM DREOs
ZCurrent = Getle (R —
GageH = GetOEMDE Eight

ZHew = ZCurrent

Code "G20F100" 'zslow feed rate to 100 MM-MIN
Rem Code "G4 F1° 'Pauses 1 second to give tin¥

4 | b

In 1,

Ready


http://buildyourtools.com/phpBB3/viewtopic.php?f=5&t=985
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11 Read-ahead buffer setting

11.1 Go to “Config Plugins” under “Config” to go into “Plugln Control and Activation”.

PlugIn Control and Actiwvation

Enabled | Plugln Hanme Config |
‘ Flash-FlaszhScreen—SWF-Flugzln—A. Fenerty—E. -B. .. CORFIG
' JowSticleJoySticlFlugln—Art-Fenerty—VYer—1.0a CORFIG
r FrinterScope-Fort—Scope—1.00. 046 CONFIG
‘ ShuttlePro-Contour-5huttle-Pendent=———A Fene. .. CONFIx
' Tuwrnliags—Turn-Diag=—1.00.1 CONFIG

@feng—fﬂ achi-USE-Moti un-@

Video———Fb. Barker-Ver-1.0

N

After connecting the USB Motion
Card, the tick”\”,must be shown,
other wise, please check the
connection between the Card and

computer.
N _/

Check ”Config”

11.2 In accordance with the performance of a PC, set the read-ahead buffer. Adjust the buffer time to run smoothly.

USB Notion Card [X]
=
@ () ¥ulifeng, Al rights reserved,
“G Code” buffer
InfFornation Buffer
G Code

Date | 2010-8-31
Freq | 200KHz
Bxis | 4 R.atio
“Jog” buffer
FRO %

Input IT E per Rotate
Output [~5 SRO% [internal 7] [ z=]

R.atia | 2
Jog % Inkernal - oK
coindle [~ ok |
| Enable Limit when Haming Cancel

Jog






