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1. Overview

The PC Engraving is a Multifunction Engraving Machine collects engrave

and Milling.The machine mainly applicable to Procesing of a variety of mold
like : Embossing plate,Shoe mold, Button mold, zipgr-mode, Text die and
stamping die design, equipment molds, glass moldsé so on.The machine also
applies to the advertising industry like: Division licenses, signs, architectural
models, badges, badges, nameplates, panels, logaymbers, signs, craft
decoration, furniture decoration and so on. Besidespplies to portrait, landscape,
calligraphy lettering, seals and other graphic art sculpture, YIN, YANG
Wen-profile, relief production.
Our shop products 4-axis engraving machine drive,usg high-performance
dedicated micro-step away from the computer controlchip TB6560, Open
microcomputer control according to user requiremens to functional design to
the driver board, the composition of the minimum catrol system. he control
panel is suitable for any small and medium-driven wo-phase or four-phase
hybrid stepper motor. And have current 0.6A, 1.2A1.8A, 2.5A 4 stalls adjustable
function, support MACH2, MACHS3 Series software, suport KCAM4 Series
software, extensive application and mold machining,engraving and other
graphic applications. As a result of new bipolar costant-current chopping
technique, high precision, the motor is running, litle vibration, low noise, smooth
operation, safe and convenient, the vast number oDIY enthusiasts and
engraving machine manufacturers product of choice.



2. TB6560AHQ advantage

2.1 At low speed operation System Advantages

Low-speed operating system, is the clock frequencis not high, with small

current drive-based systems, such as the speed ofeav per minute to 100 turn,

the user under the conditions in such applicationssuch as the use of traditional
driving scheme, or a result of integrated chips segentation is too low, leaving
low-speed vibration is too large; or had to choosa high drive segments, so that
the cost of an unnecessary increase.

TB6560AHQ driver chip's advantages:

(1). Motor vibration, low noise: Because the chip @ames with an optional

sub-2,4,16, enough to meet nearly every minute tovéch from a few of the

applications.

(2). embedded drive less heat: chip built-in coolmlarge enough alone to support
small current-driven thermal requirements.

(3).support a variety of stepper motor selection: ustomers can choose a hybrid
or a slightly larger torque permanent magnet steppemotor, the motor work in
the allowed maximum torque of between 30-50%, thelectrical costs of almost
unchanged; chip provides multi-range current set-upand current-decay mode,
supporting the same power index a variety of diffeent parameters under the
stepper motor.

2.2 In high-speed operation System Advantages

High-speed operating system refers to a higher cliacfrequency, and a large
current drive-based systems, such as the speed dbse to 1000 per minute to
switch, under the conditions of such application-dven programs such as the use
of traditional or integrated chip segment is too lav due to , leaving the system
speed range is too small; or because of the excessbreakdown of the high
increase in cost, may also occur due to decline mgh-frequency torque caused
by vibration and noise.

TB6560AHQ driver chip's advantages:

(1). motor vibration, low noise: As the chip comesvith 16 sub-TB6560AHQ chip
functionality, to meet nearly every minute to switt from a few to the application
requirements, and automatically generates a pure 13& wave control current, and
other high-integrated chip compared to the same higspeed torque is not only
not fall under the contrary, increase; TB6560AHQ clip can withstand the peak
due to the driving voltage of 40V, 3.5A peak currenfor the motor torque in the
large, high-speed continuous operation under the fdr of the technical support.



(2). supports a variety of stepper motor selectioncustomers can choose a hybrid
moment slightly larger or permanent magnet steppemotor, so that the motor
operates at maximum torque of between 30-50%, thdeztrical costs of almost
unchanged; chip provides high-current set-up and miti-range current-decay
mode, supporting the same power index a variety dafifferent parameters under
the stepper motor.

(3). an embedded easy to drive, small size coolinigrge current drive, the chip surface to
facilitate cooling radiator outside the company caralso be directly connected to the user's
original controller, metal shell, the embedded dries small size, easy to heat.

In short, due to a high degree of TB6560AHQ chipthe external circuit is
extremely simple, highly reliable, support NEMA23 &ad some NEMA34 stepper
motor tens to nearly turn the wide speed range applations, will enable CNC
equipment R & D costs and production costs both déoed.

3. TB6560T3V1 Driver Board Introduction

The company introduced TB6560T3V1 is the company'sccumulated
years of design experience drives that the designaadle of 3-axis engraving
machine drive. Main features except the 6560 itseglthe other features are as
follows:

1. it can drive four axis, The 8' axis expansion, to facilitate your needs 5-axis
machining when working

2. With optical isolation and DCDC power supply isolation, the full
protection of your computer parallel port and equipment;

3. Spindle relay output, easy to use software such as mach3 to couoitr
spindle start and stop

4. Semi-flow control functions, and effective to stop the motor when the
current is reduced to a minimum

5. Interface with a fan, you can add fan under your cbice.

6. With 4 way 0.8-3.5A (peak) rated output of two-phase
adjustable-current bipolar stepper motor drive

7. Standard parallel port interface, support for MACH2, KCAM4 series
software;

8.  with limit switch,can connection 4 aixs limit suitch

9. Support four microstepping —1. 1/2, 1/4, 1/16;



10. 12—36V single switching power supply,microchips to use as 5V

power supply, stable and heat small

4. TB6560T4V1 Appearance

Parallel port
| Relay port | ] anl mammA = -
i §

24-36W DC
power supply
port

The 5th expand
axis port

Lirnit switch for 4 axis
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5. Interface and its definition:
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25-pin parallel port control is defined as follows:

DB25 control pin (PIN)

The pin of the drive board

Comment

1 EN All axes enable

2 STEPX X(First axis) pulse signal

3 DIRX X(First axis) direction of the
signal

4 STEPY Y(Second axis)pulse signal

5 DIRY Y(Second axis)direction of
the signal

6 STEPZ Z(Third axis) pulse signal

7 DIRZ Z (Third axis) direction of
the signal

8 STEPA A(Fourth axis) pulse signal

9 DIRA A (Fourth axis) direction of
the signal

10 LIMIT-1 Limit input interface 1

11 LIMIT-2 Limit input interface 2

12 LIMIT-3 Limit input interface 3

13 LIMIT-4 Limit input interface 4

14 Relay

15 Blank

16 STEPB- B(Fifth axis) pulse signal

17 DIRB- B(Fifth axis)direction of the
signal

18-25 GND




6. The setting of current,microstepping and
current-decay mode adjustable

Microstepping setting M1/M2 Decay mode setting D1/D2

6.1. Current-decay mode setting:

Board marked D1D2 (match with DIP swtich 1 and 2) to set the value of switching
current-decay

D1/D2: ON/ON——-100%; ON/OF——25%;

OF/ON——->50%; OF/OF——0%;

D1 D2 Working mode




ON ON Fast decay
OF ON 50% of fast decay
ON OF 25%0f fast decay
OFF OFF Slow decay

Q: The stepper motor driver board the specific role of current-decay What is this?

A: The stepper motor is basically a breakdown of the way current subdivision law, according to the
phase current sine wave to be tangent to the current point as subdivision points. In the phase current to
reach sub-point control is necessary to control the current decay, otherwise it would be if there will be
no way to accurately point overshoot stay in the breakdown of perspective. The motor at different
speeds in different choices of decay mode. Fast decay at high speed, low speed when the slow decay.
Slow decay at high speed there will be vibrations, high noise problem. Low selection of quick decay
can lead to motor weakness and in severe cases closed position. Maotor Control IC, the current decay is
the target of H-bridge switch the control mode. Slow decay, when the high side pipes closed, fast decay
time high or low side tubes are closed. Mixed decay is a first, a rapid decay and then a slow decay,
mixing ratio of decay timeisalso aresult of chip and power are not the same as

6.2. microstepping setting

Board marked M1M2(match with DIP swtich 3 and 4) to set the value of
switching microstepping resolution

M1 M2 Working mode
OFF ON 1/16
OFF OFF va

ON OFF 12

ON ON 1

Remark:For motor run smoothly, please try to select high segments, such as 1/ 16 microstepping
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6.3. current setting:

Current setting T1/T2

Board marked T1T2(match with DIP swtich 1 and 2) to set the value of switching
current setting

T1 T2 Current
OFF ON 25%*2.5A
ON ON 50%*2.5A
ON OFF 75%*2.5A
OFF OFF 100%*2.5A

Proposed current as close as possible stepper motor rated current

7. The connection of kinds of stepper
motors

4 |ead wires stepper motor:
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8 lead wires stepper motor:
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Stepper motor +A -A +B  -B connection APAM BP BM of board port

The limit switch port connection:

YCC

A axis limit switch

[

ol |7 axis limit switch
— Y axis lirmit switch

mllls |

X axis imit switch
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9. The 5™ aixs expansion port connection:

Ry (output)
PU/ CK (Pulse)
il (W (Direction)
EN (Enable)
GND
)

10. Drive board and motor match:

The driver can drive two or four phase stepper motcs,motor drive in
order to obtain the most satisfactory results, needo select a reasonable set of
supply voltage and current. The supply voltage leveof the decision of the
high-speed electrical performance, while the curren settings determine the

motor output torque.

12



(1) A supply voltage selected:

In general, the more high of the supply voltage,hie more torque in high
speed, and able to avoid missing step at high speedn the other hand, the
voltage is too high may damage the driver,also bghock in low speed

(2) output current settings:

For the same motor, the greater the current set \ae, the greater the motor
output torque, but the high heat for motor and driver. Therefore, the general
situation is that the current is set to supply longerm work machine when warm
but not too hot when the values.

1l)when 4 or 6 lead wires stepper motors in high-spd mode: the output
current is set to equal or slightly less than the otor rated current value;

2) when 6 lead wires stepper motor in high torquenode: the output current
is set to 70% of motor rated current

3) 8 -wire motor connected in series: the outputwrent is set to 70% of
motor rated current

4) 8 -wire motor parallel connection: the output arrent can be set to 1.4
times more than the motor rated current.

3 Q-
@ @

(5) e B —
® ®

| 8 wire motor connection
4 wire motor iy parallel good performance
in high speed

8 wire motor in series
high torque in low
speed

LY

B wire motor in

high torque mode & wire motor in high speed mode

Note: The current setting 15-30 minutes after youun motors, such as the motor
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temperature is too high, it should reduce the currst settings.if after reducing the
current value, the motor output torque is not enou@), please improve the cooling
conditions to ensure that motors and drives are ndtot.

11. MACHS3 software use introduction:

11.1. Mach3 activate:

Gession Profile '

Current Profiles

W —
A n Celete Prafile

Plasma

Cancel
(L D

Figl open MACHS3

Shown in Figl, open the MACH3 software, and then &t mach3MILL then
OK!
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[4 Mach3 CNC Controller
File Config Function Cfg's Miew ‘Wizards Operator Plugln Control  Help

MDI Alt2 | ToolPath Alt4 | Offsets Alt5 | Settings AItB.I Diagnostics Al-7 | Mill=315 580 G17 G40 G20 G20 G94 G54 G548 G52 GE4 G97

Program Bun Aft-1

Loa(IWimrds| Last Wizard |

File:INo Eile Loaded. ;
comersanona | s )
.

Edit G-Code Rewind Ctrl W | ' | F =

Recent File Single BLK AN |- =Sy — : : = e = — v

i OverRidd 2 SRO %

Close G-Code Reverse Run |! TOOI Q =? “ A s =
_ Load 6.Cods_| Dia. +0.0000 5o P

<Spc> Block Delete | ‘
Set Next Line 1M1 Optional Stop | H £0.000Q FRO 6.00

Stop Line d Flood Ctil.E Auto Tool Zero === RPM 0
m L Feedrate

_Run From Here | Dwvell | [C4 Made | Remember | Retum S-ov 0
—— 6.00 o
onom | | Eeee2000:00:000 -

On/Off - . :
Emergency Mode = Hl’:ﬁtj |I Jog OWIOFF CHrl-Al-) |] Lnitsiiin w Splndle Speed

GCodes_| M-Codes | +0.000) Units/Rev 0,00 | 0

= Mach3Mill

Fig 2 mach3 main table

Open the MACH3 as Fig2 there are some common buttons,then let us set up it
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11.2. Mach3 software setting:

P4 Mach3 CNC Controller
File | Config Function Cfa's  Yiew ‘Wizards Operator Plugln Control  Help

cle hlabive Lo
Pry -
S Ports and Pins

System Hatkeys
HomingjLimits
ToolPath

Slave Axis
Backlash
Fixtures....
ToolTable.....
Config Plugins
Spindle Pulleys.,
Safe_Z Setup..
Save Jettings,,

- —

A2 | ToolPath Ali4. | Offsets AltS

Motar Turing
General Config...

+0.0

e

+0.0

B iD=

Settings Alt6 1 Diagnostics Alt-7 | Millk=E515 GEO G17 G40 G20 G90 594 G54 549 G99 Gad GIT7

+1.0000
Scale Hm—
Scale HE

0

Radius
Correct

=

. F".e‘lNO'FHe B Load Wizards | Last Wizand |
3= i Conversational
i
Edit 6-Code Rewind Ctil W | ﬁ |
Recent File Single BLK AN | W croece | OverRidden FRO % i ST
Close G-Coda Reverse Run | | TOOI 0 | e 100 10D
Load G Code i
Feedhoid| —LeadGCode | Dia. +0.0000 fese) :
<Spe> Block Detete (W | 1 *g:‘QDQQ ' P D G QO & fo
< Set Next Line | M1 Optional Stop |l — - 5 FRO §,I,0_0
Stop Line Q Flood Ctl.E [ Auto Tool Zero ] - o RPM 0
Al Run From Here [cv wode | Remember | Return Feedrat: oo S-ov o
E— Elapsed 00:00:00 ——
— _On/oft| M | Uitz Spindle Speed
Reset ess Reset .... Emerg: 7 nhibit | _sog omorr e[| M 0.00 P P
G-Codes | M-Codes | +0.000 Units/iFey 0.00 o

Mach3Mill

Fig3 mach3 setting menu
Shown in Fig3, open the CONFIG menu under the POR& PIN menu.
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Encoder/MEG =
Fort Setup and Axiz Selection

Fpindle Setup | Will Options |
Tepcsigals | Ddpeisimaer |

Fort #1
[¥ Fort Enable:

0378 Fort

Entry in Hex (-9

Port #2

[~ Fins

I Fort Enable

0278 Fort

Entry in Hex 0-9

MaxhC Mode -

Ok
[~ Max CL Mode enabled
[ Max WC-10 Wave Drive

Program restari
2-9 as inp

Restart if changed
[ Sherline 1/2 Pulse mo

P

(" 8S000Rz ¢

Hote: Software must be restarted and
kernel speed is

[~ MadBus Tnpuibutput Suppo
[ ModBus Flugln Suppertsd
[~ ICE Modbus support
[ Ewent Driven Serial Cot
™ Sexwo Serial Link Feedb:

B0000hz

motors

Feed Hold Ly
<Spc>
Sel -
Ling] - wr ([ 3m ] wiw | =
Run From tore | Remember | Remm | | Feedrate e
m_j Elapsed Q 0:00 6.00 .
rgency Mode Active. 7 infibit U_@] | Units/hin 0.00 Spindle Speed
MM _ +0.000 | UnitsfRey. 0,00 |

AMach3Mill

Fig4 frequency setting

Circle 1 is for setting the fundamental frequencythis parameter affect

the motor rotation speed. Set up and select Circt2,then will shown in below Fig5

to set up the Pulse and Direction.
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pplication

) Al2 | ToolPath Altd | Offsets AltS | Settings AltG | Diagnostics A7 |

Mill->G15 GB0 G117 G40 G20 G

| Engine Configuration.., Horts & Pns

Encoder/WMFG 5

Fort Setup and Axi= Selection

Spindle Sehap [
Rotor Outputs

Mill Options [
| Input Signals | Dutpit Signals |

I |

| signal Enabled | Step Piné 10t P Di Lowactive | StepLow A, |SFapPort  |Dv Port

|t f/ 2 3 L g L 1 1

Evm‘s x ¥ L 1
|z L ¥ 1 |
] ’R.ﬁm’s L] L4 1 1

, 4 [ 4
. B A 1
1 e x
f Eﬁpindlu x 4 0 0
Il -
q
we ([ @A | @R |
B
T | - :‘

a n ] e e el | nonl ol

Fig 5 The pin setting of Dir,Step

Pls click “output signals” as below Fig6 after setip the Dir and Step to set up the En

and Relay.
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MDI AlZ | ToolPsth altd | Offsets G Settings AltG | Diagnostics AR-7 | MA>G15 GBOG17 G40 G0 G

12 Engifie Confrguratios ... Forts &
: Ensoder/NFG 5 | Spindle Setup | Bill Opti |
Fort Setwp and Axiz Selection | Yetor Ouipats 1 Input Sigmals @
= = F— e =3
[} - ¥
im;: Trig Jf""—:( 1 14 w
Enzhle] uff 1 1 E
|Erisblez | T —— ] b
| Ensbie3 | ] 0 | §
| Enabled w ] 0 o
[Erubies v o o ]
| Enabies w 8 0 o
| Cutpue #1 | o [ 0 x
| Cutpue #2 Ik 0 0 4
| outpur #3 | o i 4 y
FPine =8, I, 14, 16 wnd 1T ars ouipal ping Bo other pin
_we [ Ee ] sAwe |
N8 L Flood Culf | M

Run From Home |

==l

Auto Tool Zera | LU ‘ P
Remember| Rewm | [funesiey . 0.00] §

Elspzed Q00000

e mutiPass | {1 nant -

Fig 6 En and spindle relay Pin setting

11.3. Limit switch mach3 setting

Click “input signal” , setting as Fig7
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t= & Fins

Encoder /MEG = Spindle Setup 1 Mill Optioens
Port Setup and fxi=z Selection Motor Outputs Input Signals l Output Signals

Signal Enghled™ | Port # | Pin Number | Active Low | Ewilated | HotRey |~
| o X : _

1 10

A A N RA KA

plbatla | =l aro e | ellal

& B B0 A K B A KK
[5G 5 5 9 5 5 5 5 ¢

Fins 10-13 an inputs. Only these 5

] _ LvauG-Loue

Block Delete |
Set Next Line ; M1 Optional Stop. i.

Line 0 Flood Ctrl.F |
_Run From Here |

4

11.4. G-Code run :

G code is the instruction of CNC procedures,mach3 s  ofware self with G code
for customer testing machine easier,click menu”File " as Fig 8.
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Hac

File Config FunctionCg's Wiew  Mwizards Operator  Plugln Conttol Help

Close File{s)
Exit

File: D vach3\GCodeiroadmnner tap Load Wizards| _Last Wizand

Edit G-Code Rewind Ctil W |
RecentBilg Soale LGN | ™= Charnge ."Overﬂidden FRO“:% 5RO %"
Close G-Cade Reverse Run_ | [ Tool Q = _ g AR o
Load G-Code DIa "'QDQDD @ : . \
BlockDetete [ | |1 0 5g00 Ll L+
_ SetNext LineJ *Q,QDQQ

GRS M1 Optional Stop- |l
Stop Line 0

FRO ] l
Flood Ctrl.F - Auto Tool Zero i _QJQ_O_ RFM 4 0 |
Run From Here Remember | Return Feedrates 00 S-ov i |
— Elansed 00:00:01 —
_0ni0ff | i P ST | ;
Z Inhibit I Jog OHOFF Ctrl-Alt-J I s 0.00 FrinGle Speed
G-Codes | MCodes | +0.000 Units/Rev. 000 o

K 8 417F G S fF

Click “Load G-code” , then open the file which conain the MACH3

sofware/=Mach3 | click G code file 255938 o chose a G code as Fig 9.
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EHRBEO: [ ocode

2 bl tap

4 [Hballd.tap
FRITARIIE @ Cross.kap

.ﬂ MestCirde,tap

roadrunner:kap

iﬁ @ Shapes.tap

Fil_e-:INo File Loaded.

. Edit G-Cade i -
| yfile‘s;f I Recent File "‘f_\l]; %
Close G-Code F.E<RRE

I—ISRO Y
0 Spindle CW F5 | 100

<Spcs IR [ vap)

Feed Hold __Load G-Code | IS W Irostrumer # |_Hf_@_3._| ) ’ ﬁ E.
= :

i
__SetNextLine | I REASR
Line | RPM —
Run From Here m m Remember | Return Feedrate S-ov 0
e 6.00 | -
 Onl0i. Ehaoced QOLOOOON - Spindle Speed
s Resel .... Emergen = inhibit |_sog owore curany_|] s 0.00. REIGH Sk
_G-Codes | M-Codes | +0.000 Units/Rev. 0,00 | 2

Mach3Mill

Fig 9 Open MACH3 with self G code testing procedures

S Corfiy e Woerds Cpretar Help

MHERETE

Program Pas AHA | BEORMIZ.| Teolfal BB4 | Ofcets AR5 || Sewngs M | Eiapoosiice 457 GG GA0 A0 GAD GE G GAd s

G0 21,0000

Toold .Job Display

0.1
Gﬂ'}(ﬁm-ﬁ Y0.0341
FSO00M3
FS000GT 1&093’6 ¥-0.0027
0,

| —
Fite: o e meC secross o emd Wbt Lo et || e || o
= . T h T

i Gl | Rt Sl |

Recentfile | segcmsoary (i ; FRE % : i 3
Close G Cade | Aoverse fue (| TOO! O | oo oonn 00| i+
 Load G.Corle | 5 +0.0000 Sy _ £
Block Deicte | M = —1“'*“%%@@@ REM S
. SetHeriLing, | M opliosw Stop | rocd S LD = J@i |
S ) Line & Foot i [ o Tontzere | pritsin_ 0.00] vurssnent B "
i _Puw FromiHovss]  TEal] [ovmene | Bemember| Hetien | Junesmer 0,00 i &
: .l Elsesed @&Q,ﬁj__: E _ MultiPass. :L{Lnnpj +{) Tirpes: on a0
T Zrmme
G Codegd M.Coes) < +,:,:'|:.,,:,,:, Lo BBLEN 0 00000 an aach pass

ach 3
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Fig 10

Open the G code, you can see the red RESET flashingpu can use mouse

click the RESET to stop the flashing, then you carpress circle 2 position

CYCLESTART run.

If you want to run yourself G code,the way is samtg find yourself G

code file then open the code is ok.

Also if you need to manual, then you can press TABey to open the manual

control panel as Fig 11

[ Fr mmunand | B0 AlE | Toowsn axs | omessans | seongsans |

|

File:FioFils Loaded

Edit G.Code |

Fenca i Fils
Closa G Coda
_Lood G.Cod._|

__SanMextLing |
Line a
Rum From Hera |

Rawinid Crr| e |
Syl BUK x| W
Ravaine s J.

Block Dalots |

Fig 11
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