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I.Summary

The computer engraving machine is a new set of engraving and milling. The machine
1s mainly suitable for processing a variety of colorful patterns mould, such as,matrixes
for embossing,sole mould,button mould,Zipper model,Stamping die design and die
text,Instrument Mould,glass mold,etc.Also applies to advertising, such as, logo of
firms,scutcheon,module,ofbuilding,badge,name-plate,panel,association's,emblem,door
-plate,destination,board,decoration,upholster,etc. =~ And  applies  for  graphic
engraving,Yin wen and Yang wen profile, and relief sculpture,such as
portrait,scenery,Calligraphy Lettering,seal,etc.

The company's 3-axis Engraving machine drive will composed minimum control
system, using high-performance special micro-step control of TB6560 chip , open
micro-computer control according to user requirements to functional design to the
driver board.The control panel suitable for driving any small or four-phase or
two-phase hybrid stepping motor. And have 4 files adjustable features of current 0.6A,
1.2A, 1.8A, 2.5A , support MACH2, MACH3 ,KCAM4Series software,Widely used
in mold processing, graphic sculpture. As a result of new bipolar constant-current
chopping technique, high precision, the motor running,with small vibration, low noise,
smooth operation, safe and convenient, it is welcomed by the vast number of DIYers
and engraving machine manufacturers.

II.The advantages of TB6560AHQ

1. Inthe low-speed operation system advantages

Low-speed operation system means clock frequency is not high, a small current drive

based , such as several to 100 rpm, under the conditions of the user, in such

applications will increase in costs such as using the traditional driver, either due to

integrated chip subdivision is too low, leaving the low-speed vibration is too large;

either had to choose a high drive segments.

The advantages of TB6560AHQ

€ low vibration and noise.Because the chip comes with an optional sub-2,4,16,
enough to meet speed nearly a few to high speed.

@ Less heat:Large enough to heat the chip comes with a separate support the
cooling requirements of small current drive

€ Supports a variety of stepper motor:Customers can choose slightly larger moment

of a hybrid or permanent magnet stepper motor, the motor work in the allowed



peak torque between 30-50 percent, the motor costs almost the same; the chip set
to provide more current file and current decay model, support various parameters

under thethe same power index .

2, In the high-speed operation system advantages

High-speed operation system means clock frequency is higher, and a large current

drive-based. Such as speed close to thousand rpm, under this application,compare

with traditional driven program,Either due to integrated chip segment is too low,
leaving the system is too small speed range,Either due to excessive breakdown and
increase high costs, may also caused by high torque decrease vibration and noise.

The advantages of TB6560AHQ

€ Low vibration and noise.As the chip TB6560AHQ comes with 16 segments,
meeting nearly from a few to thousand rpm. and generates automatically a pure
sine wave control current,compare with another highly integrated chip, the high torque
at the same speed will not only not decreased, but increased..As TB6560AHQ can withstand
the peak driving voltage 40V, 3.5A peak current, it provides continuous technical
support.when the motor torque in a large, high-speed operation.

€ Supports a variety of stepper motor.Customers can choose a hybrid moment
slightly larger or permanent magnet stepper motor, in the maximum torque of
between 30-50%, the motorthe costs is almost the same. The chip provide high
current set and multi-profile current decay mode, support the same power index
of the various parameters under the stepper motor.

@ Less heat.The embedded drive compact, easy to heat.When it drive in high
current , the chip surface to facilitate the external cooling radiator, the user can
also be directly connected to the metal shell of the original controller,

In short, because TB6560AHQ is highly integrated, the external circuit is very
simple, it is high reliability, and support 57 and some 86 per minute stepper motor
from a few dozen to thousand rpm.in the wide speed application development and

enable the both costs down of numerical control equipment and production



[[l.The brief performance of TB6560T3V 1

We have accumulated many years of design experience in 3-axis engraving machine
drive. And developed this type of TB6560T3V 1. The following features:

Three stepper motor drive can be run simultaneously

With 4-axis expansion, if you need to extend it

Spindle relay output, if you use the mach3 to control spindle start and stop
Semi-flow control, when motor stop, current is reduced to the minimum

The interface with the fans, you can add any fans

® ¢ 6 O ¢ o

With 3-way 0.8-3.5A (peak) adjustable current, rated output two-phase bipolar

stepper motor driver

*

Interface with Standard parallel port , support MACH2, KCAM4 series software

*

With photoelectric isolation and DCDC power quarantine, and protect your PC
parallel port and equipment
€ Limit the interface with quadruple limit switches can be connected

simultaneously

*

Support the choice of four segments - 1,1/2,1/4,1/16

*

Stability,and small heat,24-36V single power supply input with switching power
chip supply 5V power
€ By RC +7414 automatic semi-flow, reducing motor heating, when motor stops

the current decreases automatically.

IV.The general diagram of TB6560T3V1
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V.The definition of each signal output pin
parallel port

nddi U
25%&?&14

25-pin parallel port control is defined as follows:
notes

The role of the pin on

DB25 PIN
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 Limit inputl

11 LIMIT-2 Limit input2

12 LIMIT-3 Limit input3

13 LIMIT-4 Limit input4

14 Relay control

15 blank

16 STEPB- B (4th axis) pulse signal
17 DIRB- B(4th axis) direction signal
18-25 GND

VL.The extend connection of 4™ axis




Fig.3

GND
EN (fE &)
Cw (A [a])
PU/CK (B i)
5V (i)



VIl.Limit switch connection

VGO

S P 3 BR £ FF 25
ZHRPR i FF 36
Y $hPR i FF 36

XHhPR L FF 3%
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VIII.The Regulation of Current, Subdivision,

Decay Modes

A /M2 N0 /D2

1. Current decay adjustment

Fig.5

The D1D2 are switches on the panel to set the current decay value

DIP switch on of two D1D2:, DI1/D2:

ON/ON——100%; ON/OF——25%;

OF/ON——50%; OF/OF——0%;
DIP D1 DIP D2 Mode
ON ON Fast decay
OF ON 50%fast decay
ON OF 25%fast decay
OFF OFF Slow decay
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will be different.

Q: What are the specific role 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 occurs 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 IC
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 side.Mixed decay

is the fast decay and then a slow decay, mixing ratio of decay and power for the chip also

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:
DIP M1 DIP M2 Subdivision mode
ON ON 1/8
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

SENETRIER pE e T
ET1/T2

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

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

Dip T1 Dip T2 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.Connected in a variety of stepper motor

Motor connection diagram, please refer to Figure 1

Fig.7 Four-wire stepper motor connection
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Fig 8 Six-wire stepper motor connection
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Fig 9 eight-wire stepper motor connection
Notes:Motor A,-A, B,-B, connected respectively, four wires connected driver

board AP, AM, BP, BM

X.The choice of stepper motors and its power

The panel of IFS-6560T3-N axis match with two and four-phase motor drive of
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.

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

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

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

Bl 3. edl3Ees

Fig.10 the diagram of motor



Notes: please operating motor 15-30 minutes when you finished the setting of
current.If the motor temperature is too high, you should reduce the value. If
reducing the current value, the motor output torque is not enough to improve
the cooling conditions, are invited to ensure motor and drive are not hot.

XI.Usage of MACH3 Software

1. Startup of Mach3

Session Profile e
Current Profiles

W e
ac n Delete Profile

Plasma

Zancel

D

Fig 11 open mach3

Open MACH3, setting mach3MILL, then click OK button



2, The basic setting of Mach3:

ﬂuMachJ CNC Controller

File Config Function CFg's Miew ‘Wizards Operator Flugln Control  Help

Program Run Aft-1_| MDI Ali2 | ToolPath Att4 | Offsets Alt5 | Settings Att6 | Diagnostics A7 | Mil->G15 G80 G17 G40 G20 G0 G94 G54 G493 GII G64 GIT

Scale NN

Tool:0
i Scale I
Scale IS
+0,0000 |

+0.0000 c.,m

CoEE

Loadleards| Last Wizard

File:|No File Loaded.
Conversational —

Edit G-Code Rewind CtlW | [ '
ycle Start ¥ Single BLK AILN - | 2 PECC
=i g Recent File ingle |. T | 0 T E— FRO % 2P0 %

Close G-Code Reverse Run | 00 |5 ? | iy i fe

eed Ho Load G-Code Dia. +0.0000 Re e
Fce:p[::ld Block Delete | H +0 000 ,' ﬁ , ﬁ

M M1 Optional Stop .
Line a Flood Cul.E__ | MW Auto Tool Zero i 6.00 RPM |
Run From Here [cv mode | Remembadl Retuti Feedralz > e oy 0
— Elapsed 00:00:00 ’
Oniof | .UV UL _ :
... Emergency Mode Zirkiot  § || sog oworr cenana_|] |7 0.00 2pindle Speed
G-Codes | M-Codes +0.000 Units/Hew 0.00 o

Histo! Clear |Status: SMach3Mill

Fig 12 The main interface of mach3

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

configure MACH3.



4 Mach3 CNC Controller
File | Config Function CFa's  Wiew ‘Wizards Operator  Plugn Control  Help

Motor Tammg
General Config, ..
System Hatkeys
Homing/Limits
ToolPath

Slave Axis
Backlash
Fixtures....
ToolTable.....
Config Plugins
spindle Pulleys. .
Safe_Z Setup..

Scale S

- +1.0000
Scale H—

sty |+1.0000)

Fig 13

setting menu of mach3

Open the config menu, PORT & PIN menu,as fig 13

Save Sethings..
% = Load Wizards | Last Wizard | L )
File:|No File Loaded. [e—— Im E--m ” Miei ” Fom,wi
Edit G-Code Rewind CtlW |
Recent File Single BLK AILN_ | e :
Chanae OvetRidden FRO % 5SRO %
Close G-Code Reverse Run_ | Tool 0= ? 100 100
FeedHold | —LoadG:.Code | Dia. +0.0000 B @ 9& @
<spe> _ BlockDelete (M | |
Set Next Line | M1 optional Stop | +0.0000 d
Li FRO 6.00
ine Q Flood Cul.E | Auto Tool Zero RFPM 0
SAlLss M CV Mode Remember | Return Feedrate S-ov 0
1 — Elapsed 00:00:00 6.00 .
P On/Off i — . i
Reset ess Reset ... Emerg: 7 it || e |] Units/Min 0.00 Spindle Speed
G-Codes | M-Codes ‘ +0.000 Units/Hew 0.00 0
History | Clear Mach3Mill




Program Run Al-1 | MDI Ali2 | ToolPath Alt4 | Offsets Alt5 | Settings Alt6 | Diagnostics Alt-7 | Will->G15 80 G517 G40 G20 G0 G894 G54 G458 G239 Ged GI97

{f]  +0.0000
Nl .~ nnnn

Scale HEE

+1.0000

[ [.n;gine. Configuration... Ports & Fiins

Encoder/MEG = | Spindle Setup | Mill Options |
Port Setup and Axis Selection Input Signals |  Output Signals |

Fort #1 Fort # MaxHC Mode
¥ Port Enable [~ Port Enable: Ok

[~ Meax CL Mode enabled
0378 Fort 0278 Bort [~ Max BC-10 Wave Drive
Entry in Hex 0-9 Entry in Hex 0-9
[~ Fins 2-9 asz inp

Program restart

Restart if changed
™ Sherline 1/2 Fulse moi

1 I~ ModBus Inpututput Suppo
e, (v 55000z (AS000Hz (" 60000z [~ ModBuz Flugln Supperted
]

" 100khz [~ ICE Medbus support

[alH)
[~ Event Driven Serial Co
E Wote: Software must be restarted and motors [~ Serve Serial Link Feadb

kernel =zpeed is ; = ._ —
= SRO %
Loj
Feed Hold —] B
<Spc> t ﬁ

Se|
wmE | : |

&

Ling| M o
p———mme—— )| v

M Remember | Retumn Feedrat: a0 S-ov 0
e Elased 00:00:00 —
On/Off i ;
rgency Mode Active. 7 inhioit l Jog ONOFF Ctrl-Al-d | el 0.00. i
G-Codes | M-Codes | +0.000) Units/Rey 0.00 | 04

Histo Clear Mach3Mill

@

Fig 14.setting the basic frequency

You may set the basic frequency on the circletl,the parameters will change the

rotation speed of motor. Then click circlet?2.
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MDI A | TooiPam And | Offsets ans | Settngs ang | Diagnostics anz |

; MW=

Engino Confrgurabion .. Ports & Fins

Esncedar Ml 1 | Spindle Satup Will Opticax
Port Setup and kois Selectien Mater Quiputs | Input Signals | Ontput 51gnals
|
Signal gwpma—q__ﬁ?nq\\ Dr Lowdctive | Step Low AC... | StepPort | B Port
| % A ¢ z 2 4
|  dads |
2 Ais '
oad A i L4
B Axis '
S s ¥
o s [ o 0
ci Spnde L4 o ] L
L
S5 HE | | Bril |
|- S Flood CulE | ~ Auto Tool Zero | TSN A —— I
Aun From Here | Fawnll | T vamme 1 [ i Initei= Sutton Joc

Figl5. Setting pulse and direction pin

Engine Configuration... Ports & Pins

Encoder PG 5 | Spindle Setup | Mill
Fort Setup and fxis Selection ] Motor Outputs ] Input 3ignals Dutput 3ignals
Signal EM # | Pin humber
Digt g |of 1 1 i
Enable o 1 14 ' E
Enable? 0 0
l Enable3 4 i 0 i
= Enabled 4 0 0 '
id Enables 4 0 0 4 [
o |Enabes ¥ i] 0 .'
E Output #1 4 0 0 i F
1 output #2 ¥ 0 0 i
R
| |ouput#3 4 0 0 o 8
cl = =
Ld Pinz 2 -9, 1, 14, 16, and 1T are output pins. Ho other pin
¢ wE | B | #Rw |
e U nodceir @] AuoToolZew [ OS]
i

Fig 16

According to the definition of the board parallel port, follow the map on the circlet
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settings to indicate the definition of modification
Then select the output signals in part, see in Figure 16, according to the setting circlet,

where 1 means enabled, the 14 is relay.

3.setting of limit switch of mach3

Click input signal, the parameters as fig 17

Wizards Operator Help

| Program Run Alt-1_| MDI AlZ | ToolPath Att4 | Offsets alts | Settings Alt

Engzine Configuration. .. Forts & Fins

Encoder /MEG = Spindle Setup 1 Mill Optioens
Port Setup and fxiz Selection Motor Outputs Input Signals ] Output Signals
Signal Engpled™ | Port # | Pin Number | Active Low | Ewilated. | HotKey |«
|2 | o ¥ |

L b ENE L RNE L N

[& 8¢ 804 N KA K K
185 8¢ 9 5§ 9§ ¢ 5 5

Fins 10-13 an ipputs. Only these 5

COdu G-CUUE |

Block Delete !.
Mﬂ"’_! M1 Optional Stop i.

Stop Line @ Flood Ctrl-F | .
<Alt-S> Run From Here._] ! Diwvell | ﬂm' F

—

Fig 17
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4. Running G code

4 Mach3 CNC Controller =

File Config Function Cfig's  Miew ‘Wizards Operator  Flugn Control  Help

DI Alt2 | Toolpath Ait4 | Offsets Ats | Settings A6 | Diagnostics A7 | MIl->G15 GBO G17 G4D G20 GI0 GI4 G4 G49 G99 G64 GI7

Close Filefs)
Exit

FBD aoo0oo
gﬂ *0.000000 0000000 Z0 200000
3

S60.000000

G43H3

G0X0.000000 ¥0.000000 Z0.200000
G0 x1.179930 ¥4.004260 Z0.200000
G1x1.179850 ¥4 004260 7-0.100000

21 W1 170050 WA NNATEN 7 Noannnnn

Fig 18 open the G

All settings are okay, then open your G code

Load Wizard Last Wizard
File:|D:Mach3iGCodelroadrunner tap Coa :_m T I S
onversational
Edit G Code Rewind Cul W |
Recent File Single BLK Al-N |. g -
Chane OverRidd FRO %
Close G-Code Reverse Run |. TOO' 0, _.? fhla s 100 100
_Load GCdsil Dia. +0.0000 ) @
Block Delete |
Set Next Line ‘ = H +Q\OOQO d
- M1 Optional Stop | FRO 5.00
Line QI Flood Ctrl-F | Auto Tool Zero S RPM 0
Run From Here [cv maode | Remember | Return Feedrate S-ov 0
.00 -
e | Eansed 00:00:01 s .
S l PETTSTTT ] UnitsMin 0.00 Spindle Speed
G.Codes | MCodes |  +0.000 Units/Rey 0.00 | ]
History || Clear Viach3Mill
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EREED: |5 6Code

[ bal tap
! [ bald tap
FRIARIrR @ Cross.tap
NestCircle.tap
= oadrunner.tap
Shapes.tap

File:ll\lo File Loaded.

Edit G-Code e
Cycle Start —— |
<Alt-R> M Wixﬂf@ % = SRO %
Close G-Code 2 a I Spindle CW F5 |I 100
Feed Hold Load G-Code I W) |rosdrunner - [Fo | , ﬁ
0aC b RO Ba
<Spc> IR D) [ tap) Ea| B
Set Next Line

I ELHEALATH ®)

Line RPM 0

<Alts M CY Mode Remember | Return Feedratz —~ S-ov 0
w0 00:00:00 o .

s Reset ... Emergen z inhinit || T |] UnitsiMin 0.00 Spindle Speed

G-Codes | M-Codes | +0.000 UnitsiRew 0.00 o

Histo Clear LS8 ReConfiguration Estop. Mach3Mill

Fig 19. Open MACH3 own G code testing procedures
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Eils Config Yiew Wigwrds Operaisr Halp
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EEAA A s s R s

File:Fo Fiie Loaded
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%  RecemFile | _su_-mmun_l.
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SotMost L. | s opueniop | |1 2000000
Stop Line 0 edculr M _ At Tool Zeto |
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. Emergency Mode A
G.Codes | M-Codos |

ReConfiguration Eslop

Fig 20

When you run the G code, RESET can see the red flashing,click it to stop
flashing,then running as CYCLESTART marked with circlet 2

Also if you need manual control, you can press the keyboard's TAB key to open the
manual .of control panel as fig 21

| ProgramBun Al | BDIAIE | Toowen axs | Omeets ann | Semings ans | a7 |

File:fro File Loadsd Lol
gl e [ eetintomation | 1
- Rocant Fils | sangle LK An
Close G.Code | Ruvamo fus (M| ToO! ﬂj% FRTJ
Foed Hald _Lnad G.Coda_ | Dia. +0.0000 | F
<5pc= Block Delats (W H m vy
__SetHoxiling | w1 optianal st | A
s 0 rioedcrle M| AweTeelzes | e
_fun From Hea | Tyvet] [Cmione || Re | Retam | funns®
Faceed 00;00:00 [
— G-Codes | H.Codes | Moo eman] :
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Fig 21

XII.Contact us

Thank you for purchasing this product, if you have any in the course of opinions and
suggestions or want to understand our stepper motor drive for more detailed
information, please contact us.

Thank you!



