TB6560 3axis mach3 cnc
Stepper Motor Controller operation
Instruction
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|. features of TB6560

@ It Can drive 3 stepper motor running at the same time, the 4™ axis also can be

added, if you need to extend it ;

€ |t has High-speed photoelectric coupler and DCDC (dc isolation module), Can
strongly protect your computer not to be damaged;

u Onerelay, it can be used to control spindle start and stop;

u standstill current automatically reduced to 50% of the selected dynamic current
one second after the last pulse,;

u 4 axis 0.8-3.5A (pesk) adjustable current. four running mode. microstep
resolution (1, 1/2, 1/8. 1/16);

u Interface with Standard parallel port , support MACH3 or other parallel port

software;

€ Four input port, Can connect to the limit switch, emergency stop, or other Input
devices;

U Power supply voltage : 12-36VDC.

IT. Applications:

Suitable for a wide range of stepping motors, from size 39mm to 57mm. It can be used in
various kinds of machines, such as engraving machines, laser cutters ,and so on.



[II. Electrical drawing
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V. Definition on pins of parallel port
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25-pin parallel port control is defined as follows:

Fig.2

DB25 PIN The role of the pin on notes
driver board
1 EN Enable all axis
2 STEPX X pulse signal
3 DIRX X direction signal
4 STEPY Y pulse signal
5 DIRY Ydirection signal
6 STEPZ Z pulse signal
7 DIRZ Z direction signal
10 LIMIT-1 X axis Limit
11 LIMIT-2 Y axis Limit
12 LIMIT-3 Z axis Limit
13 LIMIT-4 Emergency stop
14 Relay control
15 NC Not connect
16 STEPB- B (4th axis) pulse signal
17 DIRB- B(4th axis) direction signal
18-25 GND




VI.The extend connection of 4™ axis

o | ND
ﬂ_l enable

Fig.3

Limit switch. Emergency stop
switch. Other input devices




VIIl. Adjusting current decay . microstep
resolution. current output
Fig.5
1. Current decay adjustment
The D1D2 are switches on the panel to set the current decay value
DIPswitch on of two D1D2:, D1/D2:
ON/ON——100%;  ON/OF——25%:;
OF/ON——50%; OF/OF——0%;
DIPD1 DIPD2 Mode
ON ON Fast decay
OF ON 50%fast decay
ON OF 25%fast decay
OFF OFF Slow decay




Q: What arethe specificrole of the current decay of stepper motor driver board?

A: Subdivision is now the current subdivision of stepping motor. The phase current
according to the sinusoidal tangent the current point as a basic point subdivision.when
phase current reaches the subdivision that through to control current to control
decay.Otherwise, if angle overshoot will occur, can not be stuck in sub-angle. Different
modes of decay depends on different in speed of motor. Fast decay at high speed, low decay
at low speed,Slow decay occur s vibration, noise, when high-speed.In severe cases, will lead
to position not allowed,when we select low speed motor to faster decay. Motor Control 1C
for the current decay of the H bridge is the control mode switch.The high side of the tube
when the slow decay off, fast decay tube are closed when the high and low sideMixed decay
is the fast decay and then a slow decay, mixing ratio of decay and power for the chip also

will be different.

2.Subdivision regulation

DIP switches on the M1, M2 two to adjust, driver board subdivision may be

adjustable,DIP switch The correspondence location and mode of between segments as

follows:
DIPM1 DIPM2 Subdivision mode
ON ON 8
OFF ON 1/16
ON OFF 12
OFF OFF 1

To make the motor run smoothly, please try to choose high segments, such as 1/
16 segments




3. Current setting

Fig.6
Current regulation is by the panel to T1T2 two DIP switches to control .Figure XY ZA

current regulation identifies the location of the 2-way DIP switch

DipT1 DipT2 Value of current
ON ON 20%*2.5A

OFF ON 50%* 2.5A

ON OFF 75%* 2.5A

OFF OFF 100%* 2.5A

Proposed stepper motor current as close as possible the rated current

IX. stepper motor  Connection

Four-wire stepper motor connection




MO COMMECT

B -B

Fig 8 Six-wire stepper motor connection

Fig 9 eight-wire stepper motor connection

Notes:Motor A+,A-, B+,B-, connected respectively, connected driver board AP,

AM, BP, BM , Ensurethat the connection iscorrect, Otherwiseit will damage

thechip!!

X .The choice of stepper motors and its power

The panel of 1FS-6560T3-N axis match with two and four-phase motor drive of
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domestic and foreign manufacturers, in order to obtain the most satisfactory results,
need to set a reasonable supply voltage and current. The high-speed performance
depends on the degree of the motor supply voltage.but the current set value
determines the output torque of the motor.

A.Setting supply volatage

In general, when the higher the supply voltage, more great torque at the motor high
speed, and avoid the motor out of step at high speed. On the other hand, the voltage
too high may damage the drive, and work in high-voltage,vibratory at low speed
Reference value of power between 24-36VDC 6A

B.Setting output current

The larger of setting current, the greater of output torque in the same motor. But the
problem is the larger current the more heat of motor and driver. So in general,we set
the value at when it warm but not too hot to run at long-term.

u AT high speed mode of 4 and 6-wire: the output current equal or less rated value
u  Larger torque mode of 6-wire: output current is 70%of rated value.

u Tandem-type connection of 8-wire:output current is 70%of rated value

u Parallel connection of 8-wire:output current is 1.4times of rated value.

Fig.10 the diagram of motor
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Xl Usage of MACH3

Startup Mach3

"Session Profile

Current Profiles

W s
E n Delete Profile

Plasma

Cancel

<R

Fig 11 open mach3

When you have installed the software, here are 3 icons on the desk,let's click the

march3Mill,

asfig 11.

Ele Confip Function Ol Wew Winsds  dpeisdnd  Fugln Control el

_Program Ren S84 | MO AT | TooPath S| Ofsets RS | Settmgs Ab | Disgmosiics 887 | MB2G15 GED 517 G40 G20 G50 G54 G54 G459 5851564 97

File: o Fila Laadad

EditGCads | Rewisd Col |
_ PuciiFila | Sweiepikans
Clnss GCodg _ Revense fam. W
Feed Hoid Load G.Cods
ahpes Sut aasLinged _ Bibach Dedeas |
ot Line wi opitenasiop |
Lirse 0 i W o toutzare || THC B RPM S
..!‘.."H""""“' ...... R-unluhm' Fiasin 1 Fradrate Fei o
. s oot 00:00:00: 0l
o Emergency Mode zrnent | | iegomor cursaa || |50 00 Spindlz Speed
GoGodes | W-Codes | +[L0K0 Liril=Fey 00 aumd
ach3 el

Fig 12 the main interface of march3



The main interface of MACH3 asfig 12 , some basic buttons on it,Here, we first

configure MACH3.

2. Thebasic set of mach3

F’Ile:rm Fike Loaded

oo §|  Pucimfiln | swgeirans (W e
- Clom Gode | Pecemofom W | TOO 0w
Load G-Cada | Dia +0,0000
< Black ] i
=) sumetin] e w]  Z8:0000d

Fhood Culf (W tmin Tonl Zare
Famsambal | Fosmn |

Line d
Faum Hara |

Elmnead [mjx hﬂ!
[Cromemenana ] [["=%in 0.0, f | Spdie Speed
..................... o mﬁ“ _.ﬂ.m_. — |
bacha i

Fig13 set menu of mach3

Open the config menu, ports and pins menu, marked with red circlet



Encoder /PG s Spindle Setup Mill Options
Fort Setup and fsti= Seleciion Hotor Outputz i Output Signals=

Signal Step Pind ir Pin

A b

W s

P

A Rods

B Axis

%CMS

E Spindle

n e e e o e i | [ Annd |l =
Fig 15 basic setting of direction and pulse pins
When you finished the setting, click output signals then set ENABLE and Relay

]

Engine Configuration... Ports & Pins

=l |

E =

Encoder/MFG = 1 Spindle Setup ] Mill Options ]
Fort Setup and fxis Selection ] Motor Outputs ] Input Signals
Signal Enabled | Port # | Pin Number | betive Low =
Digit Trig o 0 0 a
Enablel = i i 1 o =
Enable? o i o i
Enahle3 w K 0 o 3
Enabled w o 0 w
Enablef w 0 0 w
Enablef i 0 0 a
Output #1 E 1 14 ¥
Output #2 ar . L1} T
Output #3 0 0 a =
Pins 2 -9, 1, 14, 16, and 1T are cutput pins. Fe other pin
wE [ BE
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Ports & Pins

Engine Configuration...

Port Setup and Axiz Selection
Encoder/MFG 5

[ Dizable Spindle Eel

Clockwize Output 1
CCH (M4 Dutput 1

Qutput Signal # =

"_:
7=

d Floed Miz
Minimum FAM
E [ Dizable Fluood/Mist re
p Mist Chatput 4 -General Farameters-
I‘ Flood Output 3_' CH Delay Spin UF

Output Signal # =

I Max ADC Count 168350

Motor Control
[~ Use Spindle Motor Outy G

[~ Torch Volts Conta

" |FWMEase Freg. |5

CCY Delay Spin UP
MadBus Spindie - Use Step/Dir as welllelay Spind DOWH

[~ Enabled Beg B4 B4 - CCH Delay Spin IOWH [ Seconds P o I T 10 fos

I~ Immediate Relay off before d [~ Spindle Speed Aweragi

Seartepr Input Signals Output Signals

~Pulley Ratios

urrent Pulley Min Speed Max Speed

toon
[eoo0
[4000
fpoon

" Fulley Ratia
™ Pulley Ratia
{7 Fulley Ratian

EEFM

1111

-Special Functions

Il Seconds [7 Lazer Mode. freg by Feedra
11 Seconds [~ Use Spindle Feedback in Sync M
1 Seconds [T Closed Loop Spindle Cont

i

it

Fig 16 setting the ENABLE and Relay's pin

3. Adjusting limits witch of mach3

Click input signal, the parameter asfigl7

Engine Confisuration...

Ports & Pins

Hif 1( A () ]

Encoder/MEG' 5 ] Spindle Setup Nill Options
Port Setup and hAxis Selection Motor Outputs 1 Output Signals
Signal Enabled | Port # | Pin ... | botive.. . Emulated | HotKeyw |A
o | e of 1 10 of o 0
e of 1 10 of i o =
= % Home t 4 0 i ¥ ¢ a
¥+ of 1 1 [ of | o i
Y — of 1 1 of 4 0
T Home 4 0 a a 4 ]
I+ of 1 12 of w 0
- of 1 12 | of | w 0
T Home ¥ 0 0 " 4 0
A+ w 0 a ar a ] X

Finz 10-13 and 15 are inputs. Only these 5 pin rumbers may be

I Elapsed QQ»QQ»QQ |

Onioe | M L (Loop) +dTimes

TR e

BET |
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Engine Configuration... Ports & Pins

Encoder/MEG' 5 ] Spindle Setup Mill Options ]
Fort Setup and fxiz Selection ] Motor Outputs ] Output Signals ]
Signal Enabled | Port # I Pin Hu... bdotive. .. | Emulated | HotXewr |A
| Input ... | & i 0 4 4 [
Irput ... | W 0 0 ® x 0 [
il Probe ... | & 0 0 4 x 0
Index ... | W D D ® ® D I
L Linit ... | ¥ 0 0 o ¥ 0 il "
3 EStop .St ! 13 f ¥ —-
[ THC On... | 8 0 0 & & 0 I
d THC Up... | & 0 0 » 4 0 4
1 THC Do... | 8 0 0 4 x 0 i
B OFN Tr... | W D D ar a D ¥ /
n Pinz 10-13 and 15 are inputs. Only the=e 5 pin numbers may be !
¢ wE ([ mE | oA | i
—I A |
Fig 17

4. Running of G code

G is the numerical instructions control program code , mach3 for customers to

test software comes with the G code, you can easily test machine.click the File, as
fig 18

GI]J-I]JJ‘I]EUIJJ-\"DDEIZII]EI] m.znu:u:u
0 W1 TEasn D260 00 200000
L=l 175&"‘#“:51!@ I—ﬂ ﬂﬂmﬂﬂ
=1l

Lot Wizawese | L ocn Wiz r r
| B
G neentcun | | [ieotintarmation. | [ Fes@Rate. . | || SewdieSpeed.

Filez|D iz h3e CodehroadrLnner iap

e v | Tool _,ﬂmﬁl e oo | et
T sl LR o & )
LI:: tm - 0 FRO 600 EPM .
B From Hese Feedrate S -
Linit=/Min 000 Spindls Spesad
_GeCoden | MCedes| 0000 Unit=rRey 0,000 _n—HiH

chal|

Fig 18 Open G

Click the red circlet Load G-code and open the icon=Mah3  and click
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—&Cede  and choice a G code, the interface as follows as fig 19

P1 o s B 881 MM AlE | TomPam ams | orteess ARS | Semtegs ARG | Diagnostics AR | MB-RG1S GEO G117 GA0 G20 GA0 GA41G54 G549 G099 Gad GAT

WA - [ acade =] B 4 E1-

B

i = bl g
e e R Y

AT
File:jla Fils Loaded g
"_-!_.
Edi G Coda e
~Recentbmay| g
{losa G- le-l FLESEm —
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e TR CET™ - Lah]
. __Se1 Haon.Licih RN & T
stap Line B
L Fouim Eram Here | Crwscl | o wiooa | Remembear | Beum | F—Hdrd; an S-ow 0
= | Elar.u sad mﬂ,ﬂﬂ_ S
Reset ‘ s Resel . Emergen = mnimst [ 2= cavure canan Mnit=in o OL00 S rechey Syismg
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Hi e an FeConfiiguraton Estop ach3El

Fig 19 Open the testing procedures of G
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Fig 20

When you open the G code, you may watch on a flashing red button RESET,
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click it to stop, and click the CY CLESTART.

If you want to run your own G code for processing.find your location of G code,

and leading it in.,

5. How to usethe manual control interface of MACH3

If you want manual control, pressthe keyboard “TAB” asfollowsas:

| Program Bun R4 | BIH AIE | Tw-mm| DITEcts ARG | Seflings AlG | Diagnnstcs &7

File: i Fie Loasza

1 Edit GCade i

e . Roeait Fils |

Rewind Carla |

Sl OLKAns (W

d Clors G.Coda i

SotHextLing |

Fun From Here |

Line a

Rovamo Rus |

Block Delats [
mmm_gl;q_:d_J-
Flond CwlF W
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