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PIO side INPUT line chart 1 | +2av]2 | +24av

3 NONE | 4 NONE
5 IN7 |6 IN15
7
9

s ING |8 IN14

Vext 330 wd INS 10| IN13
O~~~
11| IN4 | 12| IN12
N
INn Y 13| IN3 14| IN11
O P 15| IN2 16| IN1O
PC3H4 17| IN1 (18| IN9

19| INO | 20| IN8

PIO side OUTPUT joint definition

,.E'.Q_S_'_O!@_QQIF_’_L_JIJ_'H@_C_UQ[L_ 1 | +24V |2 | +24V
, 3 [GND |4 | GND
E 7 5 |ouTt7 |6 | ouT1s
OUTno—i_| : 7 |ouTe |8 | ouT14
}— 9 |OUT5 |10| 0OUT13
i 60mA 11|0ouT4 |12 ouT12

Sink ability 13| ouT3 [ 14| ouT11

! 15| 0uT2 | 16| 0OUT10
17|ouT1 [18] ouTo
19| ouTo | 20| ouTs

13
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Pl O5 coll ocate wOUR(TBL6ENt TBOGrce st a

operation instsacbndninterface:
Do | EEE s e
(3] (@) (3 (68 || 0 () O " o ™
pooo|le®aliel o
EEOE||EE %
HEO0||®E & & |
164~1127 |_| |_| 00~015 > = o
- SYNTEC TB160UT et — -
é ®) =0 =0 =0 20 S0 =0 =0 =0 =20 =0 =0 =0 =0 =0 20 =0
9
016~031 —
x »== O = O
9 [ SYNTEC TBI60UT [ |:|
S0 505020 20 205050 2020 S0 20 2050 20 20
<[
bliioliilo 032~047 . — 2000
H w SYNTEC TB160UT et O — 0
S0S0=0=0 20 S0 =0=0 2020 50 202030 20 50
|:||:| |:||:| |:||:| |:||:| |:||:| |:||:||:||:||:||:| —
10~115
[0000 | [000e | [00ee | [00ce | [000e ]| [0ooo |[0eee |[eece |

132~147
116~131
e ' [eoee] = ' [eoee] s = [eoee]
° O ° O ° O
SYNTEC TB16IN SYNTEC TB16IN SYNTEC TB16IN
0000000000000000 0000000000000000 0000000000000000
[0000] [000e] [000e| [0ece| [0000] [000e] [000e| [0ece| [0eoe] [000e] [0000| [0000]
[000o| [oooe] [0eeo] [eeeo] [000o| [oooe| [0220] [02eo] [000e]| [000e] [0000] [0cce]

description

l1.standard |/ O compose with: Pl O5 + char+d SKraWyl E
TB161 N+SYNTEC TB16O0OUT

2. P11 O5 X1 1~X13 connect to TB16I N , cXO0heX®3 twoI
key board of second interface

3. XI'1~XI3(public)PIN define according to PIC

4. XO1~XO3(public)PIN define according to Pl C(

5. DB25(mother)PIN definition bel ow DKoEhf\neict t ¢

1:0UT48 2:0UT50 3:0UT52 4:0UT54 5:0UT56 6:0UT58 7:0UT60 8:0UT62 9:VEXT+5V 10:IN49 11:IN51

12:IN53 13:IN55 14:0UT49 15:0UT51 16:0UT53 17:0UT55 18:0UT57 19:0UT59 20:0UT61 21:VGND 22:IN48

23:IN50 24:IN52 25:IN54

14



PIO5 side INPUT line chart

NC

INO

100K
5.1K

5.1K
4.7nF 5.1

+24V

—= 24V

IN1

100K

5.1K
4.7nF 5.1

l—o
o
P
~

PIO5 side OUTPUT line chart

VSS

NC

INPUT

O +24V

UDN2981 A

OUTPUT

/77

15
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M1 | +24v|2 | +24v
3 | GND |4 | GND
5 | IN7 |6 | IN15
7 | IN6 |8 | IN14
9 | IN5 |10] IN13

11| IN4 12| IN12
13| IN3 14| IN11
15| IN2 |16] IN1O
17] IN1 [18]| IN9
19| INO |20| INS8

PIO5 side INPUT X11~X13 contact
definition

1 [+24V |2 | +24V
3 |[GND |4 | GND
5 |0OUT7 |6 | OUT15
7 |OUT6 |8 | OUT14
9 |OUT5 [10| OUT13

11|0UT4 |12 | OUT12
13| 0UT3 | 14| OUT11
15|0UT2 |16| OUT10
17|0UT1 | 18| OUT9
19|0UTO [20| OUTS8

PIO5 side OUTPUT XO1~X03

contact definition



1.

SYNTEC CNC application manual

3 termianl wuplleatofpoerrnatmoodn | nstruc

RELAY 2 operation instruction

standards: size 140MM 170MM
| / O points: 12 RELAY OUTPUT + 40 | NPUT

CN21(mother) CN2(public)
TO controller —— To machine

PL

RLYO
Ryes | (R ] O o[
RLY 1+ GND
RV O
RLY 2+
RLY2- O e
RLY 3+
RLY3- | [Ruyso| O IINNS?

RLY4
RLY A+ I—I O 97-CNC-RELAY 2 IN7
RLYS+ | [ RLYS
o =
RLY 6+
RLY6- O mio
RLY 7+
Ryr [[R7 ] O g
P3 IN13

IN14

RLYS: O INIS
W | [ave ] O
RLY 10
RLY10-+ O FUSE JP7 GND
RLY11+
ROY1L- | [rivas | O éi,VD

description:

1
2

12 RELAY contacts, contact standasdg&AnoPlthaV

.each RELAY has a RED |l ed to dispila@alyt,, sthomw me

on
.40 input contacts,build by Eur opeoifnotrsm itnepru
(1o..1125) , configure by screwdriver, recei
.oher 24 points input (1 16. .139) 2a5 g ipnutD itn/ pCeN 2
GND other pinl..pin24 opposite (116..139), 2
all |l / O system need a +5V power 6shppl géd D68h.
with encoder power in signal good situation

.CN1 is D type 25 pins(mother), connect to C

16
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RELAY1 operation instruction
St andaszedsA O MM 170 MM
|/ O points:15 RELAY OUTPUT + 8 | NPUT

DB25
O O
RLYO+ O N
IN1
R =
.
vl =2
-+
RLY2 #[_10 IN8
-
3|3 [0 N7
O IN8 O
Ry O
RLY5+ | 54 IN9
e e
| e
A
Ry- |72 [ 1O IN14
IN15
O[]
RLYS&
ey 10 o1
RS+ o [ ] O
RLYS | & O[]
RLY 10+ 10+
<yl 1O
ROY I | 117 O O FUSE(1A)
O  96-W-RELAY1 Power light @)

description:

l1.relay board standards: 15 output relay + 8 O
2.this RELAY board is optional

3.each input point has a own | ed dt sipd asyl oretl,I Ic
i nstruction bel ows:

'“é”) Lﬁ)‘)‘ INn+é
INn—?IJ
/77
4. each output point has a own | ecdt diiss pslhaoyr tr el
instruction bell ows

+24V

I OUTPUT
4 4 |
AN 1
ouTn Wz

O

!

5. power consider:board Defaul t oiwse r+5n\Veedf tuos e
relay & Rext

6. conserve consider:there is a |laedf(grleed)doas
bright, please check Vext, or FUSE(1A) burnec

7 . it connects with CNC is according to a 25pins D CNT(mother),and connects to CN1 of CNC
PIO3 board
17



TB1lo6l

N TN16OUOM
SYNTEC TB1lA&tlt s

SYNTEC CNC application manual

opsetatuction

shanhducti on

CN1

SYNTEC TB16IN

O000000000000000

0123 4567

Q000| |0000

P

T
GND +24V

801011 12131415

0000| (0000

[ee0ee] [00eo]

[e2ee] [ocee]

descriptio

contacts,contacts stanhdardEk: Curr el
NK standards coll ocatBClmi shamé&ahboc
with TB16 SOURCE-I N

sour ce

TB16 SINK- IN interface circuit

GND

and Current si nksocaurecediifsf e QG

TB16 SOURCE- IN interface circuit

+24V

N =5 \&\EI; 5=
N// O_A:l_ \';\E}; 5 o
(@]
% 8 INO
Z Z |NT
m 7 o
g ﬁ 3 INEIS 7 ;
o
= LA - B o g 550

18
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SYNTEC TB166OUWUY iasandati on

+24V GND

CN1 o = o 2 o
SYNTEC TB160OUT — D16

=0 =050 50 50 50 =050 S0=0 =0 50 50 =0 50 =0

JULDLDD B0 boooOd

[000e | [000e | 0000 | [00ce | [000e | [0eoe |[0eee |[2eea ]
4+ 4 5+ 5 8+ 8 9+ 9 10+10- 11+11- 12+12- 13+13- 14+14- 15+ 15

0+ 0- 1+ 1- 2+ 2- 3+ 3 6+ 6 7+ 7-

description:

1.16 output contacts RELAYO..RWELAY15Y dtsard &r.

2.CN1 is open style header 20 PINS(O)puwklfiia)i, tiocd
according to PIC
TB16 OUT interface circuit

€1
T

+24V

5 OUTPUT
ICOM+ 3
ICOM-

a
S
8  louTo 2
Z
i
0 F
_‘
o
Pyl
ouT1s

19
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1. 4 screenbunhtenfhBt® definition
| athe and miller |/ O definition
~ )
°040 ) (Po41) (Poa2) Poa3z) [Poaa) Poss| [Coas) [Coa7)
140 ) | 141 ) | 142 143 L144 ) Lias | Liae ) (147 |
(C N\ (C N\ (C N\ (C N\
-~ ‘048 | (049 °050 | (051
- L1as ) L1490 ) Liso ) (151
o) = fo N\ fo N\ fo N\ fo N\
066 @ os2 | [os3 os4 | [Cos5
67 11168 J 169 52 ) ss ) (sa ) ss
170 171 Cos6 | (Cos7)| [Coss ) (Cos9 )
Lis6 ) Lisz ) Liss ) 159
°070 °or1 o0 ) [Posr) [Pos2) [Pos3)
172 173 160 ) Lier ) Lie2 ) (163
L J
\ J
(PIC 5)
Second operateoh/ DODntdeffaition
ad [ [ [
nﬂ.l.ll "H Hm
._I
A o e
] A1 (521 13]G | | 5% 152 (5] [ oo ™ haos-raos
A Py EEr
o, ] 5 3
EEEE|EEE =~
z] B & B (el e
JLF| ]
£ o< o~ <

(PIC 6)

20



SYNTEC CNC application manual

9 i nches 940I |l / O definition
Ve N\
7V 8"l oF SPACE| | reset
(@] G E / )

a s |6 =] g ||
X Y Z | J K
L P Q

1 2 3 @ || pp || =)
M S T U Vv w

‘O ‘enter ’ %l IB option’

R D ; C A

063|| 062|| O6l|l O60|| O59|| O58
163 J| 162 161 160 159 158

O57| O56|| O55| O54|| O53|| 052

157 156 155 154 153 152
) ) ) @)

O51|| O50|| O49 || O48|| O47|| O46
151 150 149 148 147 146

C
045|| O44 043’ 042’ O41’ O40’
J

L 145 144 143 142 141 140
10.4 i nches 9401 | / O definition
i i H | e[ -'BF'AEE-‘r
?; Ba 9': -, REZET

]
(193 | (I?2 ([I91 (I=20 [IZ2 |(ISS

07 JI07d J073 Jlore JI071 J1070
. ]

—

J10sd

~

21



1.5

a x|

axl| e

e card

chadradr dsst at nstruct i

s el

emet en

SYNTEC CNC provide two axle card forms
(1) SERVO4 -, fit to position circuit control frame
(2) SERVO6 - fit to position circuit and velocity control frame

parameter setup

SYNTEC CNC application manual

on:

apttupadascription

(3) PMC4 - fit to velocity circuit control frame
Thelist contents is control mode and the kinds of mapping axle card and CNC controller
i CNC o
Control mode | Selection of parameter 9 description
axle card Setup value
Cancel axle card wiring PIN7
1 PIN8 the check function of
servo driver alarm signal
Axle card wiring PIN7 PIN8 the
2 check function of servo driver
P Comm?nd SERVO4 alarm signal is in NC(normal
_(po§|t|on (note 1) open) contact mode
circuit type) Axle card wiring PIN7 PIN8 the
3 check function of servo driver
alarm signal is in NO(normal
close) contact mode
V Command -
(velocity PMC4 4 V Command special axle card
circuit type) SERVO6 5 V_P Command axl
(note 2) change jump on

Note 1

e caroc

t he

SERVO4 axle card counter to servo driver alarm provide 3 kinds of

check mapping to 1 2or3of CNC controller parameter 9 after CNC
parameter 9 set all CNC controller axle card active in the same way
of alarm check

Note 2

SERVO6 axle card counter to servo driver alarm provide 2 kinds of

check mapping to Oor1of CNC controller parameter 10 after CNC
parameter 10 set all CNC controller axle card active in the same way
of alarm check

(0> Normal Open ,1-> Normal Close)

22
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SERVO4 axl etcandioperaction

Controller can use 4 pieces of s eanv oc4o natxrlle
4 form of P_Command servo systenCosnomand caer
system

The way of axl| e icsarddi wiede ah ubmb etrhcen /f @ofufr sfwi Xk
~JP16 on axle card

Each axle card setup and servo axl e number
1. axl e card Port Number and parameter setup

Port Number 4 (P4) _——>I—§|iii -
Port Number 3 (P3) ———>|§|§ #|§
Port Number 2 (P2) ———— | § & & [ U
Port Number 1 (P1) ———=t | | @[ |# Q
3| L s |

Axlecard 4 Axlecard 3 Axlecard 2 Axlecard 1
Port| CNCparameter | Port| CNC parameter |Port| CNC parameter | Port| CNC parameter
number number number number
spindle/MPG spindle /MPG spindle /MPG spindle /MPG
P4 Servoaxle19 | P4 | Servoaxle14 | PA| Servoaxle9 | P4 | Servoaxle4
P3| Servoaxle18 | P3| Servoaxlel3 | P3| Servoaxle8 | P3| Servoaxle3
P2 | Servoaxlel7 | P2 | Servoaxle1l2 | P2 | Servoaxle7 | P2 | Servoaxle2

P1| Servoaxle16 | P1 | Servoaxlell | P1| Servoaxle6 | P1| Servoaxlel

23



2.each
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axle card mapping |/ O base
NO. of axlle card 4 3
Mapping axl e NO. 3~16 9~1
0X280 0X340 0X320 0X300
| / O b a q640) (832) (800) (768)
addr ess
Above 8—axtes —
JP16(4) [ W | I [ |
| | | I ]
JP15(3) | I ] | I | I
JP14(2) :.](_ :.](_ I:I](_ [ W
JP13(2)
0X340 0X320
I / O hase (832 (800)
addr ess
Und §—ax1-+€ — —
n. er o) S ] Cm
(i ncl ud-eay) [ W ]
JP15(3) | I | I
P142) )| L
JP13(2)

24
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SERVO4
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axlatcBtd pefine

i~
Encoader eadoack palks PI P3 conn Ec-t
idPorasial bra dieer
A-phaes = i
L
- = N a
E-phase - H=
. . L
iy - "
- .
- E i el
Corrvmmnd pales frsin
(Fresiiee logaa]
5 F
=
-ui- W1
- Fnl (k!
P pwg
- - 1l
e Alarm inpas sigral
- Al T
Do 24y ¥ ia
. LS
ALHE-NH
Al wigal
WCC
S L - 2 B 6
S Clapr — R
Cammon 1 E
-
Enceriar feechack piise FI'4 cunn&"’:t
ditetenhal hres dresr
A tone = I 4
=
- & b K L %
Ahoane = s q
1 T -|_| 4
-~ B E |
C-phars m Dd 5
* =
! =l - ] ¥ =
Command [l Tain
FPeaidrm kg |
= - Cuie 111
=g
= (= O R Fi
o = [0 RE]
S na
-+ ok i 1d
AL bR DR P
2]
oS =50 Inpeas o -
L =i 4
8P ST L A
B_phuse T I
A g apeed command
- Ol |18
[ o 1
O il
- Cw=- W10 i
i

25

PIN No.

Define

Encoder feedback A+

Encoder feedback A-

Encoder feedback B+

Encoder feedback B-

Encoder feedback C+

Encoder feedback C-

(+24V)Servo ALARM

(COM) Servo ALARM

SERVO ON

SERVO CLR

CW+/A+

SIEB|o|o|~N|o|u|s|wine

CW-/A-

=
w

CCW+/B+

=
~

CCW-/B-

=
()]

OUT_COM

PIN No.

Define

Encoder feedback A+

Encoder feedback A-

Encoder feedback B+

Encoder feedback B-

Encoder feedback C+

Encoder feedback C-

MPG+5V

MPG_A

MPG_B

DA CMD-

RB|o|o|No|uolslw|N|-

CW+/A+

=
N

CW-/A-

[EY
w

CCW+/B+

H
>

CCW-/B-

[E=Y
(62}

DA _CMD+
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PMC4 axl|l pecatdono i nstruction
Controller can use 2 pieces of P MG4r daxclaen ¢
control 4 form of V_Command servm ¥y S£€obemas

servo system at once
The way of axle card get number eésdDvsda)]
on/ of f Each axle card setup and servo axl

l.axl e card Port Number and parameter setup

Second axle card First axle card
Port | CNC parameter number |  Port CNC parameter number
P4 9" servo axle/MPG P4 4" servo axle/MPG
P3 8" servo axle P3 3 servo axle
P2 7" servo axle P2 2" servo axle
P1 6" servo axle P1 1% servo axle
2.each axle card mapping |/ O base address a
Axlecard [Mapping axle| 1/0 BASE ADDRESS
number number Base
address) SWO Swi1 Sw2
« 0x2C0
1 1~4 (7o4) | Short Open Open
2 030 Open Short Short
5-8 (768)

26
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PMC4 axl|l ePj bdli befi ne

*PIN 11,12 must input DC +5V and PIN 9,13 must input DC 0V.

PMC4
F1,P2 FP3,P4 Connect
PIN No. Define
1 Encoder feedback A-
“‘r e e a0 | 2 | Encoder feedback B-
- 3 Encoder feedback C-
| o I ~—J—-—|:f|l—| 11 _t 4 Analog Ground
| Bgnas ” -II [T, 5 VV Command Output
I "'| - l - §7] |.-|-"—7 ﬂ 6 Encoder feedback A+
: - giaGR |[ —J_—I:}l'd‘_ - 7 Encoder feedback B+
L_ g Eagh J i . 8 Encoder feedback C+
I 6E ingud 1 SR BN - : 9 Encode Power Ground
I ;wn—l—;L-EEE'E—[ 10 -
b ey : 11 Encode power +5V DC
L__1
_Eg mmj“' 12 Encode Power Ground
13 Home Sensor Power
A 2 0 Dl L
i I— _ 14 Home Sensor
| v | o commo 15 | Encode power +5V DC

27
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1.6 |/ O boaetdumodastsrtuecn ipoanr(asnyet er
e 1/0 1/0

0 |EI0801 10~139;00~039
EIO80 2 140~179:040~079

1 [PO31  |cNY )  |Relayl 10~17,00~014
BO80 lena() |Reat 18-115,016~030
PIO32 _ |[CN1( )  |Relayl 180~187,080~094
B088 [Nz ) Hadkey 140~179,040~079

2 |PO31  [cNI( )  |Relay2 10~139,00~O11
BO5RI [onz( ) [Hardkey 140~179,040~079
PO32  [CN1( )  |Relayl 180~187;080~094
cN2( ) |Reayl 188~195,096~0110

3 |PO31 _ [cNI( ) |Relay2 10~139,00~011
BO88 ooy [Reat 140~147,040~054
PO32  |[CN1( )  |Relayl 180~187,080~094
B088I [one() T [Reiant 188~195,096~0110
PO33 _ [CN1( )  |Relay2 1120~1159;0120~0131
B850 ieNz( ) [Refay 148~155,056~070

4 |PO31__ [|cNI( ) |Relay2 10~139,00~O11
B850 [Nz ) [Hakerz 140~1136:040~076
PO32 _ [CN1( )  |Relayl 1160~1167,0160~O174
B080 ena() [Reat 1168~1175,0176~0190

5 |PIO3 CN1( )  |Reay2 10~139,00~011
15253545 CN2( )  |Hardkey 140~179,040~079
PIO4 1 180~1111(32 )
Simi=in 080~095(16 )
PIO4 2 1120~1151(32 )
BE00 0120~0135(16 )
PIO4 3 1160~1191(32 )
15253545 0160~0175(16 )
PIO4 4 1160~1191(32 )
B8E8 0160~0175(16 )

28
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1/O 1/O 1/O

PIO5 1 X11~XI13  [TB16IN 10~147

BEEE| [XO1-X03 [TB160OUT  |00~047

t23 Y Xor 148~155;048~062
X08 156~163

PIO5 2 X11~X13  [TB16IN 1128~1175

HEHAH| |[x01~x03 [TB160OUT  |0128~0175

Y Xor 1176~1183,0176~0190
X08 1184~1191

PIO5 1 X11-X13  [TB16IN 10~147

HBBB| [xo1-xo03 [TB160OUT  |00~047

Y Xov Hardkey 164~198;1100~1111;064~0103
X08 156~163

PIO5 2 X11-X13  [TB16IN 1128~1175

X01-X03 |[TB1I6OUT  |0128-0175
XO7 Hardkey 1192~1226;1228~1239;0192~0231
X08 1184~1191

29
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Descri p6yshemoPar ameters

Descriptions
*Mot i on K
addr ess

[@-66538] |

Detall setting description
SERVO 4
Less than two piece card setting
800(320H)
More than
768(300H)
SERVO6
Setting  768(300H)
Embedded
Setting 512(200H)

three piece card setting

Default value 800 (320H)

*1/ O b oa
addr ess

[0-65535] b a

s e 512

PIO2,PI0O3,PIO5,Embedded all
settingis 512(200H)

*] / O boar

(~7t ype

0:2P104+1PIO3(R1+HK)

1: HK + 3R1

2: HK + R2 + 2R1

3:2R2 + 4R1

4: HK2 + R2 + 2R1

5 HK + R2 + 4PI0O4

6: PIO5(disable matrix scan
function)

7:PIO5(enable matrix scan function
with HK)

9:Virtual 10 card

*Servo bo

00Bbld ty

0:EMP2

1:SERVO4 NoAlarm

2:SV 04+ Alarm Normal Open
3:SVO4+Alarm Normal Close
4:EMP4

5:SERV 06

9:Virtual axle card

10

*SERVO 6 Alarm
Type

[0.1]

0: Normal Open
1: Normal Close
Note: only for SERVO6 card

11

*Servo b
sour ce

&2t d ¢

ock

The clock pulse source:

O:from the SERVO card for the
CNC.

1:Share the IPC Bus pulse for
simulation software.

2.VIA(Clock come
mainborad )

from

13

*Number of servo
boards

[0.4]

To set the number of servo boards.

15

/O board digital
filter type

[0.3]

The larger value for better filter
effect of the noise, but also reduce
the sengitivity of the 1/0 Signal.

17

*Contr ol

onBLU

pLBle ci si

To set the resolution of the

30
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Descriptions Detail setting description
1:10um controller.
2:um The selection of metric or imperial
3:0.1um unit will not affect the Basic Length
Unit (BLU) .
1: 0.01 mm,
0.01 deq,
0.001 inch;
2: 0.001 mm,
0.001 deg,
0.0001 inch;
3: 0.0001 mm,
0.0001 deg
0.00001 inch;
Set al parameters related to the
BLU after the change of this
parameter. Especially, the tool data
need to be set again.
21~40 X~1"axis 1[Q20] *Correspondent axis to the servo
chanels on the servo board.
Servo chalnnel no.
41~60 X axis |[0lnot or The definition of motor rotation
Command plol arity direction to the machine movement.
0: Same
1. Reverse the direction.
61~80 ENCODER PULSE|[100, pulse/rev |The resolution of the position
COUNT 2500000] pulse/mm |sensor.
(Pulsefrev for encoder, Pulse/mm
for optical scale)
81~100 Encoder  feedback|[1,4] For ENCODER, set dl as 4.
gain of the servo
board.
101~120 |Gain of the motor|[1,8000] RPM/V |The gan value of the motor
velocity loop. command. That is how many rpm
for the motor rotation refer to the 1
DCV output.
121~160 |Gear number at the([1, To set the gear parameters by these
ballscrew side. 999999999 parameters.
Gear number at the
motor side.
161~180 |PFitch of the|[1,1000000] BLU The lead for one turn of the
ballscrew ballscrew.
181~200 |[Loop Gain of the([1,3000] 1/sec The larger this values are, the better
position loop rigidity the system  gets.
However, too large value will cause
the machine to resonance.
(the setting need to the same as
setting of the driver position loop
gain parameter)
201~220 |[Type of Postion|[0,1] 0:Encoder
Sensor 1:Optical scale
2:No Position Sensor Feedback
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Detail setting description

221~240 |Typeof servoaxis |[0,9] O:linear axis
1-5:Rotary axis
241~260 [*The second sensor|([0,20] To set the dual feedback (Optical
input axis of dual scale) refer to the machine axis.
feedback system
refer to the machine
axis.
261~280 |[The resolution of|[100, pulse/mm | The resolution of second sensor for
second sensor for the| 2500000] the dual feedback. (Pulse/mm) A/B
dua feedback. frequency.
(Pulse/mm)
281~300 |[Type of the Radius|[0,1] 0:Radius
and Diameter 1:Diameter
display in axis. After change the setting all
following parameters are set as the
display. For example if the
display is in diameter, then al the
following vaues ae aso in
diameter
Zero offset
Refer ence point
Software travel limit
301~320 |The feedback gain of |[1,4] All are set as 4 for encoder or
the second sensor in optical scale.
dual loop system.
321~340 [Name of the axis [00100,10999] To set the name of theaxi s
1st & 2nd numb
di splay or not
0O0O=>enabl e;
Ol=>di sabl e;
3th number for the alpha of axis as
following:
X=>1,
Y=>2;
7=>3;
A=>4;
B=>5;
C=>6;
U=>7,
V=>8;
W=>9;
Last two number for low case
number
Example
X, setting 15102,
W3 setting is 923
X setting is 100
341~360 |[Division of position|[1,999999999] Divison of position command
command gain gain
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Detail setting description

361~380 |Element of position|[1,999999999] Element of position command gain
command gain
381~400 |[Servo driver control [[0,2] 0: CW/CCW Position control mode
mode 1: Voltage control mode
2. A/B Phase Position control mode
401 Acceleration and|[0,60000] ms Acceleration and deceleration time
deceleration time for for GO1, G02, GO3, G33. The larger
cutting feedrate the value, the smoother the
movement is. But the accuracy will
no reduced. The suggested value
for CNC is 100.
402 S-curve time for|[0,60000] ms Verson before 10.35 suggest
cutting setting is 20
Version sfter 10.35 suggest setting
is150
404 Post-Acceleration [0,60000] ms This parameter is used to smoother
and the movement, But the accuracy
Post-deceleration will reduced. The suggested
time for cutting value for CNC is 15-25.
405 Ma x i mum [0360@0@0Ji n gmm/min |Set for the max cutting speed at
feedrate deg/min [(G01, /G02/G03/G31/G33)
0.1in/min
406 Corner refer Speed  |[6,3600000] mm/min
408 5 mmRadius ARC|[6,3600000] mm/min
the most cutting
feedrate
409 Thread [0,60000]t i mg ms Acceleration and deceleration time
acceleratlion ti me during helical cutting G33
410 MP G Mo v|[@a06e000} ms Setting MPG MoV
acceleratfion time time(default Va
411 Rapid Travel(G00)|[0,1] GO0 transverse type
type O:Linear interpolation
1:All axes move in maximum speed
independently.
413 Reserve [01] I oc all Reset the work coordinate set by
coordinat|le aftern r es el|(G92orG52after reset
414 Reserve Workpiece|[0,2] O:After Reset reserve to default
Coordinate  System (G54)
after reset 1:After Reset no reserve to default
(G54)
2:After Reset or Turn-OFF no
reserve to default (G54)
415 *Res. cur|([0l]t ool | engt|@forNO
Af ter reset/ pff 1: for YES
(0: No; 1: Yles)
417 Ri gi d [0,4009]p i n|g
acceleratjfion/ decel er afti
on gain
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Descriptions Detail setting description
418 Rigid tap|[PBoaoy vel oci tly
gain
419 Rigid tap[60eog sipi msl €
decel erat|ion ti me
421~440 |Axi s cut t|[[0B80§000] n{ p BLU. Performance of BLOCK ,to make
wi ndow( BL|U) sure the accuracy , but too small
set , will effect the speed of
process.
441~460 |X axi s r (E0p0008] t|r awme | |[Set acceleration and deceleration
(GOO) acc|. ti me time of GOO or JOG ,suggest : GO1
once above the acceleration and
deceleration
461~480 |X axi s m[&®,3600000]r g pnmdmin | The speed set of GOO , this accept
travel f eledr at e deg/mln the interface of RAPID
0.1in/min |OVERRIDE setup (F0,25,50,100)
481~500 |[Rapi d t r al{0&00000] n{ p BLU. The range of GOO IN POSITION
wi ndow CHECK
501~520 |[Rapi d t r|[6,26@00] Fram/min  |When GOO RAPID OVERRIDE set
feedrat e deg/min  |to FO, the speed of machine
0.1in/min
521~540 [J OG f e e d r |fD,B660000] mm/min |[Speed set of each axis of JOG ,
deg/min |accept interface turned button of
0.1in/min |OVERIRDE
541~560 |[Axis Acceleration|[0,60000] ms Setting the acceleration and
and deceleration deceleration  time  of  axis
time for cutting (GOL/G02/G03/G31) ,system  will
feedrate use the parameter with Pr621~640
to calculatethe most Acceleration
and deceleration.
561~580 [axi s | os s|[50300008 e| Oc.hOeOclkCamtroller in the motor stopped
wi ndow will check the feedback position of
motor and if loss pulse over the
range of parameter set if it's over,
it will set the lost position alarm
581~600 [AX i s v e | |[§0200}t vy feed
forward plercentage
601~620 |[Axis Corner refer|[6,3600000] mm/min
Speed
621~640 |[AXxis Ma x i hQ3690000] mm/min | Cutting maximum cutting Feedrate
cutting fleedr at ¢ degmin
01.in/min
641~660 Axis S-curve time|[0,60000] ms
for cutting
701~720 |[Axisgroup setting  |[1,15] Setting the axis group of every axis.
About the axis group control
interface please refer to
R520~R559 introduce.
Bit O 1st axis group
Bit 1 2nd axis group
Bit 2 3th axis group

34




SYNTEC CNC application manual

Descriptions Detail setting description

Bit 3 4th axis group
Example
Set 1 the axis belong to 1st axis
group
Set 2 the axis belong to 2nd axis
group
Set 3 the axis belong to 1st and 2™
axis group
Set 15 the axis belong to 1st 2nd
3th and 4th axis group

721~724 |Axis group MST|[1,4] Setting axis group MST channel

channel No. No. Syntec controller offer 4

independent MST channel for CNC
and PLC communicate. Different
axis group can use the same
channel.

1st MST channel PLC interfaceis
C38/S30/S29/S54/S69 R1~R3
2nd~4th  MST channel PLC
interface please refer to
R615~R626 introduce

731 CNC man axis|[1,4] Assign CNC main system inclube
group axis group No.

The axis group No. over this setting
user can control by PLC. Please
refer to R520~R559 introduce.

Set 1

=>only 1st axis group controlled by
CNC main system($1) ,other axis
group controlled by PLC interface
Set 2

= 1st & 2nd axis group controlled
by CNC main system($1,$2) ,other
axis group controlled by PLC
interface

Set 3

=2>1st 2nd & 3th axis group
controlled by CNC main system
($1,$2,$3),other ~ axis  group
controlled by PLC interface

Set 4
=>All axis group controlled by
CNC main system ($1,$2,$3,$4)
~800 Reserved for system Reserved
803 *Ho me Do d01l] si gnlal HOME DOG signa from the 1/0
(0:1/70; 1|: Moti on) card , or Servo card , suggestion
setting O

Note: only for EMP4 card
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Homi ng f e

mm/min
deg/min
0.1in/min

SYNTEC CNC application manual

Detail setting description
Setting the feedrate to search the
HomeDog when axis is Home
Back .
set to 1000 mm/min , if it's okay ,
then set the speed to target vaule.

841~860

Homi ng 2
travel f e

f0,860000] o
edr at e

v mm/min

deg/min
01 in/min

Setting the feedrate to search the
index of Motor when axisishome
back after leave the HomeDog .

At first ,suggestion set 1000
mm/min , if it's okay , then set the
speed to target vaule.

861~880

Homi ng di

f[O&lct i on

Setting the direction of axis to find
HomeDog;

Oispositive

1 isnegative

881~900

Home of f s

£-G99999999,
+999999999]

BLU

Change the mechical coordiate
origin to the new position ,the
parameter is the distance from the
index of motor to new origin.
This parameter usually usein
setting the machine coordinate to
one way range

921~940

Ho me dog
(0: pos; 1:

OBol ar
neg)

Set HOME DOG polarity , the
normal writeis NORMAL CLOSE
, but in the advance switch case is
NORMAL OPEN

Note: only for EMP4 card

941~960

Ho me
(0: OFF;

- =

:|ON)

[OfJunct i

onoO

When Home Dog position istoo
close to motor guide signal ~ will
effect the find origin is not exact
When it occur after finishing setting
Home Dog please open this
performance After it opened
finding origin will ignore the close
guide signal automatically

961~980

Home sear

met h

(0A]

od

0O: By HomeDog Se
1: By Reference

~1200

Reserved for system

Reserved

1221~
1240

Enabl e
compensat

BB ckl a
i on

Backlash compensation enable or
disable.

When backlash measure active
must disable backlash
compensation

1241~
1260

Backl ash

fDmount
999999999

BLU

After backlash compensation start ,
according to this setup , do
backlash compensation

1301~
1320

Pitch err

[0.2]

comp.

typ

®: No compensat.
l1:Unidirection
2:Bidirectiion

1321~

Pi tch er

f1@00, C ¢

mBLU

After interval compensation start ,
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Descriptions

Detail setting description

1340 I nterval 99999999] according to this setup , set the
pitch of compensation
1341~ Tabl e i ndExXO0f or After interval compensation start ,
1360 referencel|( home) what number is mechanical origin
in table for compensation , suggest
50
1361~1380|axis pos. quad-peak [[0,9999] BLU The compensation of quad-peak
error comp. between axis moving direction
from negative to positive
1381~1400|axis quad-peak error [[0,60000] ms
time constant(ms)
1401~1420|axis mechanical |[0,60000] ms The compensation of backlash and
comp. time pitch-err is exponent This
constant(ms) parameter is setting the time
constant of exponent.
1421~1440|aixs max. static dual |[100,100000] Setting the limitation of Error
error(BLU) between Motor position and Liear
scal e position feedback
1441~1460|axis neg. quad-peak [[0,9999] BLU The compensation of quad-peak
error comp.(BLU) between axis moving direction
from positive to negative
1581 The time of Feed|[0,1000] ms
forward comp.
1621~ spindles servo|[0,20] If spindle is controlled by inverter
1630 channel no. or axis control mode ,please setting the
no. servo channel on the servo card.
If spindle is controlled by position
command mode or voltage
command control mode ,please
setting the axis number of system.
1631~ Spindl e b|[-18000, f|dD.O01RPM [OFFSET quantity of main spindle
1640 zero spee 100000] origin
1641~ Spindl e e|Ddloder Clockwise and counterclockwise
1650 pol arity(|0: Pos; 1: Neg) |setupof manspindle
1651~ Spindle elfl@@oder ENCODER number of main
1660 resol ut i o/AP0ROAll s ¢ / r e v ) |spindle
1661~ Spindl e [14 ncodler Frequency number of main spindle
1670 Sca|ing flactor encoder is4
1671~ Spindl e g|ABOAOl RP M/RPWM/V |Spindle revolutions gain setup ,in
1680 frequency converter situation ,in
principle ,system max RPM/axle
cad max output(+10V) EX:
spindle max 4500RPM ,then this
value set to 450
1681~ Spindl e glBlar one gear |Thewhee gear rateof mainspindle
1700 number at|9989%9%|w | si de |Onegear
/| Spindl e |[gear omne geaf
number at| motor |side
1711~ *Spindl e |Pds. sensor |Spinde RPM is displayed by
1720 encoder actual feeback value or not

37




Descriptions

SYNTEC CNC application manual

Detail setting description

exist?(0:INo; 1:Yes)
1721~ Spindl e z|B0A000] f | ¢ a RPMn g |When main spindleinch moves
1730 speed( RPM) start , speed of main spindle ( low
speed ) , thesameas JOG and
AUTO, it'sno limit frommain
spindle lowest speed.
1731~ Mi ni mum s|D30000]I e RPM Minimum spindle speed in
1740 speed( RPM) automatic and manual
1741~ Speed f or|[080000]n d I e RPM Main spindle location active  its
1750 orientatilon stop( RPM) |locationspeed not effect from limit
of minimum spindle speed.
1751~ Spi dnl e S|[-3600080Q, 0.001 deg |Main spindlelocation active the
1760 refer enc el[+3800000} e { bias angle of located potion  this
angle is opposite to same cycle
signal main spindle encoder So this
parameter must adjust when change
motor encoder or belt
1761~ Spindle [©,60008 nt [at ime® n [Main spindlelocation active
1770 stop dec.| ti me deceleration time of location
1771~ Spindl e [-36000@ me | 0.00ldeg |Main spindle position origin
1780 refer encelt380000]s e t opposite to bias of main spindle
encoder guide signal Let show
position of PLC R35 spindle
1781~ Mi n. spee|D500or $ p RRAMd I [Mainspindlelocation active
1790 orientatijon stop minimum of location speed  this
speed is not effected by main
spindle speed
1791~ *Spindl e |4t or type Select motor type O for frequency
1800 motor 1 for serve motor
1801 Ma x i mum [158Q000h d || e RPM
speed
1811 Spindl e e|doder (O0: Spindle; 1: Mo
mount | oclati on
1901~ Spindle glElar sec¢ond Gear rate of spindle second gear
1920 gear numbl899999%] screw
side
Spindl e gear second
gear numbler at [motor
side
1921~ Spindle glElar third Gear rate of spindle third gear
1940 gear numbl89999%] screw
side
Spindl e gear tfthird
gear numbler at [motor
side
~2000 Reserved for system Reserved
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Descriptions

Detail setting description

2001 MP G 4t h |[169,2080] i h g LIU MPG manual (JOG) stepat 4 LIU
factor of each pulse, LIU minimum input
unit this is effected by input of
metric and customary system
2003 MP G pridglr am MPG program si mul a
simulation from| hand |[number
wheel No.
2021~ * MP G s i [fP.204 | t| o MPG opposite to what spindle of
2030 servo c halnnel no. servespindle,uwallysettolast
2031~ MPG r el at|p6] Set mapping coordinate when MPG
2040 axis(0: MLIC; 1~6: axes) [JOG
0 that opposite coordinate is
selected by MLC C16 ~ C19
1~-6 fixed mapping X, Y, Z, A, B,
C spindle the relationship is not
effected by C16~ C19
2041~ MPG resol|l®j on MPG resolution
2050 2500000]
2051~ MPG scal i|lflg] factor MPGs cal i ngttofdact or
2060
2061~ MPG gear |flumber | at Gear rate setup , input motor’ s gear
2080 screw si d/899999999] number ,and screw side tooth
number
~2400 Reserved for system Reserved
2401~ Software travel limit |[-999999999, BLU Normal working range , setup steps
2440 +999999999] 1. find HOME 2. use MPG move to
OT dlowly 3. when touch OT then
back 5mm ,use this position setup
for first stroke limit
~2800 Reserved for system Reserved
2801~ 2nd ref er|p99999999p ¢ i BLEU [2" ~4" parameter point setup
2860 +999999999]
~3200 Reserved for system Reversed
3201 *] at he co|Odtent i ¢on Set thissystemis | at he |cony
(0: No; 1:C|; 2: A; 3]B) or (BXo t input caliber
threading )
3202 *|1 / O s c an|[1005000 0.00lms |I/O scantime normal set for 2000
(2ms)
3203 *I'nter pol |80 on D00ms (I nt er pol at i gnormat i me
i nt er val [2000000] set for 2000 (2ms)
3204 *PLC s can|[580j me 0.00dlms |PLC scan time norma set for
2000000] 10000 (10ms)
3205 *Functi on|[Ok]ey Select function key type 5 key or 8
type(0:5 |key: 1: 8 key)|key
3207 *Cl S [12ht er flac e 1. overrideisreality %
version njlumber range:-200% ~ +200 %
(industrial mechanical setup)
2. override default steps
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Detail setting description
range: 1-20
(lathe and miller setup)

3209 *Language|[0Sletting O: Engl i sh
1: Trad. Chinese
2: 1l ocation | ang
3:Simp. Chinese
3211 *Display type [0,1] 0:Color
1:Mono
3213 *Removable Device|[0,3] 0:A
Name 1B
2. D
3: Net
3215 *cal  sub-program|[0,1] 0:no;1:call TOO0O
when select the tool
3217 *select the type of [[0,10] 0: PC Standard k
control interface (with C,S-Bit
1: 9”7 CRT 900 ¢ty
8. 4" TFT 900 ty
and Embedded s
210. 47 TFT 900 t
3:0ld 9" CRT 900
4. 8. 4" 10. 47 7
keyboard
9: PC standard k
3219 *select system mode |[0,4] 0: NO SRAM : all dataand system

program put in the same DOC C:

1: SRAM : user’ s dynamic data and
tool program put in SRAM, A:

user's dynamic data put in
A\CNC\USER

tool program put in
A:\CNC\NCFILES
Dialogue program put in
A:\CNC\GNCFILES

2: HARDDISK : user's dynamic
data put in SRAM A: tool
program put in another hard disk
D:(or second DOC)
user's dynamic data put in
A:\CNC\USER

tool program put in
D:\CNC\NCFILES
Dialogue program put in

D:\CNC\GNCFILES
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Descriptions

Detail setting description

3: tool program put in another hard
disk C: inorder to consist the
older version that has hard
disk

4:reversed

3221 Start marco one way |[0,1] O:disable 1:enable
execute
3223 System administer  |[0,1] O:disable 1:enable
3225 Screen saver delay|[0,9999] min Set screen saver delay time  unitis
time minute O for disable
3227 Screen resolution [0,1] Set screen resolution
0: 640x480
1. 800x600
3229 Disable workpiece|[0,1] 0: enable 1:disable
coordinate  setting
screen display
3230 Disable lathe tool([0,1] 0: enable 1: disable
length setting screen
display
3231 **COM1  Remote|[0,3] O:Disable
Device 1:FX2 HMI
2: Touch panel
3:FX2-V2 HMI
(This setting can read or write
Register RO~R4095)
3232 **COM2  Remote|[0,3] O:Disable
Device 1.FX2 HMI
2: Touch panel
3:FX2-V2 HMI
(This setting can read or write
Register RO~R4095)
*3241 decimal point type |[0,1] O:standard
1:pocket
3243 keyboard reset|[0,1] 0:by MMI
process by PLC 1:by PLC
3245 Max inc. value of|[1,200000] BLU
input for tool wear
compen.(BLU)
3247 Feedrate display |[0,1] 0: mm/min
method 1. m/min
*3251 *Touch Screen Type ([0,1] 0:
1:PenMount
*3252 *Touch Screen|[1~9999]
Xmin side
*3252 *Touch Screen|[1~9999]
Xmax side
*3252 *Touch Screen|[1~9999]
Ymin side
*3252 *Touch Screen|[1~9999]
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Descriptions Detail setting description
Y max side
3401~ MLC mode
3600 Parameter
3601~3610|*register M code to register M codeto call marco
call marco
3801 feed tight couple|[0,1] 0: G95 mode feed tight couple with
with spindle position spindle command position
under G95 1: G95 mode feed tight couple with
spindle  encoder  feedback
position
3802 default feedrate|[0,2] 0:G64 normal cutting mode
control mode 1:G62 3-D surface cutting mode
2:G62.1 specific Field machine
control mode
3804 Part count M code  |[1,999999] Setting Workpiece cutting finish
counter M code number
3805 static dual feedback |[2,60000] ms
error timeout
3807 Destination not on|{[1,1000] BLU The error of radius from start-point
arc check window to end-ponit
3809 *Are UVW inc.|[0,1] 0:UVW isUVW axis command
command of XYZ 1:UVW is XY Z axisinc. command
axes(0:No;1:Yes)
3811 *Start address  of |[0~400] 0:@1~@400 data al reset after
persist working power off
global variable 1~400:Start address of persist
working global variable
EX:
setting 100 ,@100~@400 data will
persist after power off
3813 *Number of | [0~20000] Setting the number of extended
extended global global variables from @60000.
varaibles EX:
Setting 1000 ,extended global
variables from @60000 to @60999
3815 Tool radius|[0,1]
compensation 0: norma mode
preview(0:No;1:Y es) 1: preview mode, G41/G42 enable
from the nearest GOO or GOl
block
3816 Tool length|{[0,2] 0 Only Z-Axis
compensation 1 Single axis perpendicular to the
mode(0:Z;1:Single;2 cutting place
:Multi) 2: mutil axis perpendicular to the
cutting place
Note:Lathe system always setting 2
by system
3817 Fatal dual feedback|[100,100000] Dynamic check the error of Motor
error(BLU) and linear scale feedback position
3819 Overcut check mode |[0,2] 0:No check and No Alarm

1:Check and alarm
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Descriptions Detail setting description
2:Modify the path by system
3821 *1st coupling master {[0,20]
axis number
3822 *1st coupling dave|([0,20]
axis number
3823 *1st coupling master |[1,999999]
axis ratio factor
3824 *1st coupling dave|[-999999999,
axis ratio factor 999999999]
3825 *1st coupling|[0,4] AXis coupling type:
type(0:No;1:Mach;2: 0:No coupling
PSyn;3:Super;4:M Sy 1:machical coupling
n) Coupling start from power on
2: PeerSynchronization coupling
3:Superimposition coupling
4:MasterSlaveSynchronization
coupling
Note:
2~4 axis coupling if C46 on
3826 1st coupling couple|[0,60000] ms
time(ms)
3827 1st coupling|[0,60000] ms
decouple time(ms)
3831 *Discharge [1,999999999] | 0.001us
resolution(0.001us)
3832 *Discharge ignition|[1,999999999]
delay
3841 Z+ contact surface|[-999999999, BLU
position(BLU) +999999999]
3842 Z- contact surface|[-999999999, BLU
position(BLU) +999999999]
3843 X+ contact surface|[-999999999, BLU
position(BLU) +999999999]
3844 X- contact surface|[-999999999, BLU
position(BLU) +999999999]
3851 tool break handler|0~999999 O:disable
program No. System default break handler
program is O99900(pl ease setting
999000)
0999900
% @MACRO
G10 L1100 P1820 RO; // disable
mute mode
#1=#1046; /I backup
programmed federate
#2=#1008; /I backup
G94/G95 mode
#3=#1004; /I backup
G90/G91 mode
M#1054 S#1034; // turn on
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Descriptions Detail setting description
spindle
G54 P#1040; Il restore
workpiece coordinate number
G90 GO0 X#1411 Y#1412, Il
rapid move to programmed (X,y)
G944 GOl Z#1413 F1000.; Il
cutting move to programmed (z) by
1 m/min
G#3 G#2 F#1; I
restore G94/G95,G90/G91 mode,
programmed federate
M99;

3861~3889 | * 2"~4% axis Please refer Pr.3821
coupling setting
parameter

3943 Second  exchange|[0,2] 0: ASCII;
code type 1: EIA;

2. 1S0;

3944 COM1 control code|[0,3] 0: no DC control code;
(0:no;1:DC2;2:DC4; 1: add DC2 to start of data;
3:DC2&DC4) 2: add DCA4 to end of data;

3: add DC2 to start of data and add
DCA4 to end of data;

3945 COM1 end-of-block|[0,1] 0: EOB;
output 1:add CR before EOB
code(0:EOB;1.CR&

EOB)
3946 COM1 DC3 control |[0,1] 0: no;
code parity (O:off ; 1. yes
1:.0n) this parameter is meaningful when
that is set to 2in 3947
3947 COM2 flow control 0: no;
mode 1: CTSYRTS hardware mode;
2: Xon/Xoff software mode;
3948 COM2 parity check 0: no;
1: odd corresponding;
2: even corresponding;
3949 COM1 stop hit 1: 1 hit;
2: 2 hit;

~4000 Reserved for Reserved
coordinate system

4001~ Reserved for CNC Reserved

5000 developer’s custom
macro
Parameters

5001~ Reserved for Reserved

6000 manufacturer’s
custom macro
Parameters

6001~ Reserved for new Reserved

8000 parameter group
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Descriptions Detail setting description
8001~ Pitch error |[-999999, BLU Setup principle : 1. use HOME to
10000 compensate ,1999999] be the compensation datum point 2.

compensation table cancel pitch error compensation

setup 3. use Block Gauge or laser to
get the exactly inaccuracy(absolute)
4. mechanical coordinate is
positive , add 50 , 51 .,
mechanical coordinate is
negative ,add 49,48,47 5. after
finishing , restart compensation and
do one more , compensation effect
or not 6. when set oneway
compensation, only enter positive
compensation number 7. two-way
compensation usualy use in laser
measurement 8. input is absolute

compensation , not absolute
inaccuracy (they are different from
anegative sign)

*that parameter effect when next reboot
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3.LADDER SOFTWARE INTERFACE C, S, R:

3.1CBITS(FROM PLC TO CNC) DESCRIPTIONS

Descriptions:
ABBREV-|

ITEM  ATION J DESCRIPTION FUNCTIONS

C000 ST Cycle Start CNC star to execute the NC program
after this bit on under auto mode

C001 SP Feed Hold CNC pause the execution of the NC
program after this bit on under auto
mode

C006 XP X Axis JOG+ JOG MODE Press X+ key on the

panel, LADDER enable FLAG ON
and also let the machine to move along
the X+ direction

C007 XN X Axis JOG - Same as above
C008 YP Y Axis JOG + Same as above
C009 YN Y Axis JOG - Same as above
C010 ZP Z Axis JOG+ Same as above
Co011 ZN Z Axis JOG - Same as above
C012 CP  |C(6™ AxisJOG + Same as above
C013 CN C(6™) Axis JOG - Same as above

C016 MPGX | X Axis MPG Selection Select MPG to control X axis, enable
this FLAG ON, controller move the
machine along the X axis according
to the input of the MPG.

C017 MPGY |Y Axis MPG Selection Same as above

Co018 MPGZ |Z Axis MPG Sdlection Same as above
C019 MPGC |C(6"™) AxisMPG Selection |Same as above

C020 MPSM  [MPG Simulation Enable this bit ON under Auto mode,
the feedrate override of GO0, GO1,
G02, GO3 is controlled by the MPG
turning speed. The MPG turns faster,
the override get bigger. The
movement is stop when the MPG stop.
C023 RT Rapid Traverse Under the CON JOG mode, the
movement changes to RAPID mode
from the CON JOG after press this key

and enable this FLAG ON.
C025 SEMAX |Set X Axis Machine|To set the machine coordinate of X
Position axis. The set value is written in R38

first and when the X axis servo-of C
bit C31 is ON, then the value will be
set asthe R38 value.

C026 SEMAY |Set Y Axis Machine|Same as above

Position
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ABBREV-|
ITEM ATION DESCRIPTION FUNCTIONS

C027 SEMAZ |Set Z Axis Machine|Same as above
Position

C028 SEMAC [Set C(6™) Axis Machine|Same as above
Position

C031 XOFF |X Axis MANUAL |When this C hit on, the controller
CONTROL changes from the close loop servo
mode to only POSITION DISPLAY
mode.  This function is for the
conventional user want to cut the part
by turning hand wheel manually.
Ladder program need to integrate the
servo off of the servo system and also
this mode. When this bit off, the
controller returns to the close loop
control again.

C032 YOFF |Y AXis MANUAL | Same as above
CONTROL

C033 ZOFF |Z Axis MANUAL |Same as above
CONTROL

C034 COFF [C(6™ Axis MANUAL |Same asabove
CONTROL

C036 ESP Emergency Stop When the Emergency Stop button is
pressed, LADDER enable this flag and
CNC stops all the movement of the
machine and change to NOT READY
status.  When the E-stop button
release, this flag is disable and CNC
generate  the REST  command
automatically to change the status
back to READY.

C037 ERS External Reset Send the RESET signal to the CNC
from external device.

C038 MSTF |M.S.T Finish When the LADEER program
executing M, S, T codes. CNC go to
next block till this flag is ON. Then
the LADDER enables this flag after
finish the MST codes.

C039 MO9HLD |M99 stop request When this bit ON, the M99 in main
program will let the execution feed
hold(B-STOP)

C040 SBK Single Block The program will feed hold after one
block is finished when this bit is ON.
Press the CYCLE START to continue
next block.

C041 BDT1 |Optiona Skip The program execution will skip the
block with “/” at the beginning then go
to next when this flag ON and under
OPTIONAL SKIP mode.

C042 DRN Dry Run All the movement travel in GOO speed
when this Flag is ON and under the
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FUNCTIONS
DRAY RUN mode

C043

MLK

Machine Lock

All the travel command generate no
movement when this Flag is ON and
under the MACHINE LOCK mode.
Only the coordinate display change.
Thisisfor the program checking.

C044

OPS

Optional Stop

The program feed hold when it reach
the block with M0O1 and this flag ON.
When the flag is off, the MO1 is
Skipped.

C045

ZLOCK

Z Axis Lock

The program stops the movement
along the Z axis when this flag is ON.
Thisfor checking the program.

C046

COUPLE

Axes couple state

The system parameter NO 3825 is set
as axes couple, then the axes couple
status is decided by this bit. When
this flag is ON, the master and slave
axes will be enable to couple. Then
the slave move in proportion to the
master axis.

Cco47

Inhibit Persist State Flush

When this FLAG ON ,Inhibit system
Persist the state. If this flag state
change from off to on, system will
persist state.

C050

XOTP

Over Travel X+

The signal from X+ limit switch
enables the flag ON, then the
controller change to feed hold mode
and can retract only in the opposite
direction by MPG or JOG.

C051

XOTN

Over Trave X-

Same as above

C052

YOTP

Over Trave Y+

Same as above

C053

YOTN

Over Travd Y-

Same as above

C054

ZOTP

Over Travel Z+

Same as above

C055

ZOTN

Over Travel Z-

Same as above

C056

COTP

Over Travel C(6")+

Same as above

C057

COTN

Over Travel C(6")-

Same as above

C060

Spindle JOG Mode

JOG the spindle as the value set in
system parameter NO. 1721 when this
bitis ON. Thisis used to control the
spindle integrate with the gear change
or the bar feeder.

C061

SOS

Spindle Orientation Stop

The spindle executes the spindle
orientation function when this flag is
ON. This function is for the spindle
with encoder and the spindle rotating
speed set by the system parameter NO.
1741. The orientation angle is set at
NO. 1751. Each time change the
motor or the encoder, NO.1761 need
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ATION

DESCRIPTION FUNCTIONS

to be set again. S61 to notice the
spindle orientation finished signal.

C062 SKIP | Skip Signal State The measuring escape command G31
will record current machine coordinate
when this bit is ON and also interrupt
the command.

C063 SPDOFF | Spindle OFF Wen the system parameter NO. 1791
spindle motor type is set as 1 P servo,
this flag ON let the spindle change to
position control mode. When this
flag is OFF, then the spindle changes

back to velocity control. The
rotation directionS are set by the
C64/C65.

C064 SPDCW |Rotating the spindle| Rotating the spindle clockwise

clockwise

C065 | SPDCCW |Rotating the  spindle|Rotating the spindle counterclockwise
counterclockwise

C066® XPLC |X axiscontrolled by PLC | The PLC controlsthe X axis when this
flag is on. The controller takes over
the X axis control when this bit is
OFF. If PLC generate the command
during the execution of the program,
then controller generates the command
interference alarm.

CO67® YPLC |Y axiscontrolled by PLC |Same as above

C068® ZPLC |Zaxiscontrolledby PLC |Same asabove

C069® CPLC [C axis(6™ controlled by|Same asabove

PLC

C071 MPG1 |Enable MPG Nol When this flag is ON, the first MPG
input  generate the  movement
command and control the
corespondent axis to move.

C072 MPG2 |Enable MPG No2 Same as above

C073 MPG3 |Enable MPG No3 Same as above

C076 |CLRMPGL1 |Clear MPG1 position When this flag is on, current position
of first MPG in R6 is cleared when the
flag is ON.

C077 |CLRMPG2 |Clear MPG2 position When this flag is on, current position
of second MPG in R7 is cleared when
theflagis ON.

C078 | CLRMPG3 |Clear MPG3 position When this flag is on, current position
of third MPG in R8 is cleared when
theflag is ON.

C079 XDOG |X HOME DOG Enable the HOME DOG signal from
the 10 board. LADDER set this bit
to enable the function

C080 YDOG |Y HOME DOG Same as above

C081 ZDOG |ZHOME DOG Same as above
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C082 CDOG |C(6") HOME DOG Same as above

C083 Stroke Limit Two Switch  |On:enable
Off:disable

C089 | EDITINHI |Edit inhibition The mode setting of program edition.
0: for enable 1: for forbidding edition

C090 SCPRG |Program Edit Screen Select programming mode

C091 SCGPH |Graph Dialog Screen Select the dialog mode

C092 SCAUTO |Monitor Screen Select the RUN mode and monitor the
program execution.

C093 SCPOS | Position Screen Select the coordinate display mode.

C094 Tool Offset Screen Select the Tool Offset Screendisplay
mode

C101~C1| CVAR |Macro mapping variable Mapping to the variable of the macros
32 (#6001~#6032)

C140 OTP4 [4™ AxisOT + The signal from A+ limit switch
enables the flag ON, then the
controller change to feed hold mode
and can retract only in the opposite
direction by MPG or JOG.

Cl141 OTN4 [4" AxisOT - Same as above

C142 OTP5 |5M AxisOT + Same as above

C143 OTN5 |5" AxisOT - Same as above

Cl144 OTP7 |7 AxisOT + Same as above

C145 OTN7 |7" AxisOT - Same as above

C146 OTP8 |8 AxisOT + Same as above

C147 OTN8 [8" AxisOT - Same as above

C148 OTP9 |[9" AxisOT + Same as above

C149 OTN9 |9 AxisOT - Same as above

C150 OTP10 [10™ AxisOT + Same as above

C151 OTN10 [10™ AxisOT - Same as above

C152 OTP11 [11™ AxisOT + Same as above

C153 OTN11 |[11M AxisOT - Same as above

C154 OTP12 [12" AxisOT + Same as above

C155 OTN12 [12" AxisOT - Same as above

C156 OTP13 [13" AxisOT + Same as above

C157 OTN13 [13™ AxisOT - Same as above

C158 OTP14 [14™ AxisOT + Same as above

C159 OTN14 |[14™ AxisOT - Same as above

C160 OTP15 [15™ AxisOT + Same as above

C161 OTN15 |[15" AxisOT - Same as above

C162 OTP16 [16™ AxisOT + Same as above

C163 OTN16 [16" AxisOT - Same as above

Cl170® AXP4 |4 AxisJOG + JOG MODE Press A+ key on the

panel, LADDER enable FLAG ON

50




SYNTEC CNC application manual

ITEM Aiiﬁglil” DESCRIPTION FUNCTIONS
and also let the machine to move along
the A+ direction

Cl71® AXN4 [4" Axis JOG - Same as above
C172® AXP5 [5" AxisJOG + Same as above
C173® AXN5 |5 Axis JOG - Same as above
C174® AXP7 |7" AxisJOG + Same as above
C175® AXN7 |7" Axis JOG - Same as above
Cl76® AXP8 [8" AxisJOG + Same as above
Cl77® AXN8 [8M AxisJOG - Same as above
Cl178® AXP9 9" AxisJOG + Same as above
Cl79® AXN9 |9 Axis JOG - Same as above
C180® | AXP10 [10™AxisJOG + Same as above
C181® | AXN10 [10™AxisJOG - Same as above
C182® | AXP11l [11MAxisJOG + Same as above
C183® | AXNI1l [11MAxisJOG - Same as above
C184® AXP12 |12 AxisJOG + Same as above
C185® AXN12 [12" AxisJOG - Same as above
C186® AXP13 [13™ AxisJOG + Same as above
C187® AXN13 [13™ AxisJOG - Same as above
C188® | AXP14 |14 AxisJOG + Same as above
C189® | AXN14 [14™ AxisJOG - Same as above
Cl190® | AXP15 [15" AxisJOG + Same as above
C191® | AXN15 [15" AxisJOG - Same as above
C192® AXP16 [16™ AxisJOG + Same as above
C193® AXN16 [16™ AxisJOG - Same as above

C200 DOG4 |4™ Axis Home Dog Enable the HOME DOG signal from
the 10 board. LADDER set this bit
to enable the function

C201 DOG5 |5 Axis Home Dog Same as above

C202 DOG7 |7" AxisHome Dog Same as above

C203 DOG8 |[8™ AxisHome Dog Same as above

C204 DOGY9 [9™ AxisHome Dog Same as above

C205 DOG10 |10™ AxisHome Dog Same as above

C206 DOG11 [11™ AxisHome Dog Same as above

C207 DOG12 |12™ AxisHome Dog Same as above

C208 DOG13 |13™ AxisHome Dog Same as above

C209 DOG14 [14™ Axis Home Dog Same as above

C210 DOG15 |[15™ Axis Home Dog Same as above

C211 DOG16 [16™ Axis Home Dog Same as above

C215 MPG4 |4" AxisMPG Selection Select MPG to control A axis, enable

this FLAG ON, controller move the
machine along the A axis according
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to the input of the MPG.

C216 MPG5 |5" Axis MPG Selection Same as above

C217 MPG7 |7 Axis MPG Selection Same as above

C218 MPG8 |8" Axis MPG Selection Same as above

C219 MPG9 |9 Axis MPG Selection Same as above

C220 MPG10 [10™ Axis MPG Selection Same as above

c221 MPG11 [11™ Axis MPG Selection Same as above

C222 MPG12 |[12™ Axis MPG Selection Same as above

C223 MPG13 |[13™ Axis MPG Selection Same as above

C224 MPG14 [14™ AxisMPG Selection |Same as above

C225 MPG15 |[15™ AxisMPG Selection | Same as above

C226 MPG16 [16™ AxisMPG Selection |Same as above

C230 SEMA4 [Set 4" Axis Mach-|To set the machine coordinate of A
ine.Position axis. The set value is written in R38
first and when the A axis servo-of C
bit C230 is ON, then the value will be

set asthe R38 value.

C231 | SEMAS5 [Set 5" Axis Mach- | Same as above
ine.Position

C232 | SEMA7 [Set 7" Axis Mach- | Same as above
ine.Position

C233 SEME8 [Set 8" Axis Mach- | Same as above
ine.Position

C234 SEME9 [Set 9" Axis Mach-| Same as above
ine.Position

C235 SEME10 |Set 10" Axis Mach-| Same as above
ine.Position

C236 SEME1l |Set 11" Axis Mach-| Same as above
ine.Position

C237 SEME12 |Set 12" Axis Mach-|Same as above
ine.Position

C238 SEME13 |Set 13" Axis Mach-| Same as above
ine.Position

C239 SEME14 |Set 14" Axis Mach-| Same as above
ine.Position

C240 SEME15 |Set 15" Axis Mach-| Same as above
ine.Position

C241 SEME16 |Set 16" Axis Mach-| Same as above
ine.Position

C245 OFF4 [4™ AXis MANUAL [When this C bit on, the controller
CONTROL changes from the close loop servo

mode to only POSITION DISPLAY
mode.  This function is for the
conventional user want to cut the part
by turning hand wheel manually.
Ladder program need to integrate the
servo off of the servo system and also
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this mode. When this bit off, the
controller returns to the close loop
control again.
C246 OFF5 |5  Axis  MANUAL |Same as above
CONTROL

C247 OFF7 |7™  Axis MANUAL |Same as above
CONTROL

C248 OFF8 [8"  Axis MANUAL |Same as above
CONTROL

C249 OFF9 [9"  Axis  MANUAL |Same as above
CONTROL

C250 OFF10 [10"  Axis MANUAL |Same as above
CONTROL

C251 OFF11 [11™ Axis MANUAL |Same as above
CONTROL

C252 OFF12 [12" Axis MANUAL |Same as above
CONTROL

C253 OFF13 [13" Axis MANUAL |Same as above
CONTROL

C254 OFF14 |14 Axis MANUAL |Same as above
CONTROL

C255 OFF15 [15" Axis MANUAL |Same as above
CONTROL

C256 OFF16 |16 AXis MANUAL [ Same as above
CONTROL

C260® PLC4 |4™axiscontrolledby PLC [The PLC controls the 4™ axis when
this flag is on. The controller takes
over the 4™ axis control when this bit
is OFF. If PLC generate the
command during the execution of the
program, then controller generates the
command interference alarm.
controller takes over the A axis control
when this bit is OFF. If PLC
generate the command during the
execution of the program, then
controller generates the command
interference alarm.

C261® PLC5 |5Maxiscontrolledby PLC |Same asabove

C262® PLC7 |7Maxiscontrolledby PLC |Same asabove

C263® PLC8 [8Maxiscontrolled by PLC |Same asabove

C264® PLC9 [9" axiscontrolled by PLC |Same asabove

C265® PLC10 [10™ axiscontrolled by PLC |Same as above

C266® PLC11 [11™ axiscontrolled by PLC |Same asabove

C267® PLC12 [12™ axiscontrolled by PLC |Same asabove

C268® | PLC13 [13Maxiscontrolled by PLC |Same asabove

C269® | PLC14 |[14™ axiscontrolled by PLC |Same asabove

C270® | PLC15 |15" axiscontrolled by PLC |Same asabove
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C271® PLC16 |16" axiscontrolled by PLC |Same as above
C301 [MJNV1 [1™ axis MPG jog direction|The direction of movement controlled
inverse by MPG is inverse when this bit is on.
For example, the movement along +
direction when the MPG tun CW, the
bit off, the movement will bein -.
C302 [MJNV2 [2"axisMPG inverse Same as above
C303 [MJNV3 [3"axisMPG inverse Same as above
C304 [MJNV4 [4™ axis MPG jog direction|Same as above
inverse
C305 [MJNV5 [5" axis MPG jog direction|Same as above
inverse
C306 [MJNV6 [6™ axis MPG jog direction|Same as above
inverse
C307 [MJNV7 |7" axis MPG jog direction|Same as above
inverse
C308 [MJNV8 [8" axis MPG jog direction|Same as above
inverse
C309 [MJNV9 [9" axis MPG jog direction|Same as above
inverse
C310 [MJNV10 [10™ axis MPG jog direction|Same as above
inverse
C311 [MJNV11 [11™ axis MPG jog direction|Same as above
inverse
C312 |[MJNV12 [12" axis MPG jog direction|Same as above
inverse
C313 |[MJNV13 [13™ axis MPG jog direction|Same as above
inverse
C314 |[MJNV14 [14™ axis MPG jog direction|Same as above
inverse
C315 |[MJNV15 [15" axis MPG jog direction|Same as above
inverse
C316 |MJNV16 |16 axis MPG jog direction|Same as above
inverse
C401~C4 KEY Standard keyboard Scan|Mapping to the stand PC keyboard to
88 Code 1~-88
C489 | OMEKS89 |OEM extended key Extension keys from 89-111
Mapping to PC keyboard ALT-1
C490 OMEK90 Mapping to PC keyboard ALT-2
C491 OMEK91 Mapping to PC keyboard ALT-3
C492 OMEK92 Mapping to PC keyboard ALT-4
C493 OMEK93 Mapping to PC keyboard ALT-5
C494 OMEK94 Mapping to PC keyboard ALT-6
C495 OMEK95 Mapping to PC keyboard ALT-7
C496 OMEK96 Mapping to PC keyboard ALT-8
C497 OMEK97 Mapping to PC keyboard ALT-9
C498 OMEK98 Mapping to PC keyboard ALT-0
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C499 OMEK99 Mapping to PC keyboard ALT-B
C500 | OMEK100 Mapping to PC keyboard ALT-V
C501 | OMEK101 Mapping to PC keyboard ALT-E
C502 | OMEK102 Mapping to PC keyboard ALT-F
C503 | OMEK103 Mapping to PC keyboard ALT-I
C504 | OMEK104 Mapping to PC keyboard ALT-J
C505 | OMEK105 Mapping to PC keyboard ALT-K
C506 | OMEK106 Mapping to PC keyboard ALT-L
C507 | OMEK107 Mapping to PC keyboard ALT-W
C508 | OMEK108 Mapping to PC keyboard ALT-N
C509 | OMEK109 Mapping to PC keyboard ALT-S
C510 | OMEK110 Mapping to PC keyboard ALT-T
C511 |OMEK111 Mapping to PC keyboard ALT-U

All the C bitswill be read simultaneously and only the C bit with ® ishandle at real time. The

others will be send to the stack and run by sequence
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3.2 SBit (From CNC to PLC) SDESCRIPTIONS

ITEM
S000

ABBREV-
IATION
STL

DESCRIPTION
Cycle Start Light

FUNCTIONS

CNC enable this flag ON to indicates
the BUSY status of the CNC.

S001

SPL

Feed Hold Light

CNC enable this flag ON to indicates
the FEEDHOLD status of the CNC.

S002

BTP

Block stop

CNC enable this flag ON to indicates
the BLOCK STOP status of the CNC.

S003

FEINH

Feedhold inhibit

The flag ON to indicates forbid
feedhold.

S004

Rigid Tapping

When this FLAG is ON,the 1% is on
rigid tapping mode (G63)

S006

XBUSY

X Axis Busy

The flag on to indicates the X axis
busy and can not accept new
command. When the flag is OFF,
then the X axis can accept the new
command.

S007

YBUSY

Y AxisBusy

Same as above

S008

ZBUSY

Z AxisBusy

Same as above

S009

CBUSY

C(6™) Axis Busy

Same as above

S016

HMOKX

X AxisHome Finish

X Homing OK , This flag ON after X
axis finished the HOME operation.
The software travel limit is enable
after this flag is ON. Must check
this before the cycle start in the
LADDER program.

S017

HMOKY

Y Axis Home OK

Same as above

S018

HMOKZ

Z AxisHome OK

Same as above

S019

HMOKC

C(6™ AxisHome OK

Same as above

S029

MF

M Code Read

During CNC doing M CODE, enable
this flag ON to notice LADDER to
execute the M code. The value of M
code is saved in R1. CNC enable
this flag till the LADDER sends the C
bit MST finished to disable. Then
execute the next block after the flag is
OFF.

S030

DEN

Distribution End

MOTION G done a BLOCK send a
DEN signa ,usually use in the
situation when G,M CODE action
together.
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AL

DESCRIPTION

Alarm
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FUNCTIONS

When CNC inside occur ALARM

so must Feedhold ,will send S
BIT ,DDA overflow software limit
exceed.

S032

RST

Reset

When click RESET ,SBIT thisFLAG
will send ONE SHOT message.

S033

MA

NC Ready

Finished open the machine ,and the
system is normal, will send NC
READY FLAG

S034

PARFIN

Require  Part  Count

Reached

When needed jobs reached this S

FLAG will turn ON, when Cycle Start
or Reset FLAG will turn OFF

S035

M99

The M99 in
program

main

When main program doing M99
output to FLAG ON/OFF a pulse

S036

In Guidance Mode

When CNC on Guidance Function
mode, thisfalg will turn ON

S037

Loss data

When user data is loss ,this flag will
turn ON

S041

PLC Alarm

When system appear PLC ALARM
this flag wildl
di s a phisagwill turn OFF. This
flag only work in WinCE controller.

[ ur n

S054

S Code Read

When CNC doing S CODE this
FLAG turn ON ,and tell LADDER to
do S CODE ,he contents of S
CODE is in R2, after CNC send this
FLAG ,until S CODE FIN’'s C BIT
FLAG ON , it will start to do next
BLOCK

S061

SOSRDY

Spindle Orientation Stop
Finish

Main axis placed finished signal

S063

SPDAX

Spindle axis mode

When S BIT ON  represent main
axisin position control mode when S
BIT OFF represent main axis in
spindle speed control mode

S069

TF

T Code Read

When CNC doing T CODE ,this
FLAG turn ON ,and tell LADDER to
do T CODE .,he contents of T
CODE is in R2, after CNC send this
FLAG ,until T CODE FIN C BIT
FLAG ON it will start to do next
BLOCK

S070

START

At start point

When this signal is ON represent in
the start of process

071

ATEND

At end point

When this signal is ON represent is
theend of process

S101~5132

SVAR

Mapping macro system variable
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ITEM Alil?l'll?glll/- DESCRIPTION FUNCTIONS
(#6001~#6032)

S140 HMOK4_ [4™ Axis Home OK 4™ axis Homing OK , This flag ON
after 4" axis finished the HOME
operation. The software travel limit
is enable after this flag is ON. Must
check this before the cycle start in the
LADDER program.

S141 HMOKS5 [5™ Axis Home OK Same as above

S142 HMOK?7 [7™ Axis Home OK Same as above

S143 HMOKS8 [8™ Axis Home OK Same as above

S144 HMOK9 [9™ Axis Home OK Same as above

S145 HMOK 10 [ 10™ Axis Home OK Same as above

S146 HMOK11 |11™ Axis Home OK Same as above

S147 HMOK 12 |12™ Axis Home OK Same as above

S148 HMOK 13 |13™ Axis Home OK Same as above

S149 HMOK 14 [ 14™ Axis Home OK Same as above

S150 HMOK 15 |15™ Axis Home OK Same as above

S151  |HMOK16 [16™ Axis Home OK Same as above

S155 BUSY4 [4™ AxisBusy The flag on to indicates the 4" axis
busy and can not accept new
command. When the flag is OFF,
then the 4™ axis can accept the new
command.

S156 BUSY4 |4™ AxisBusy Same as above

S157 BUSY5 |[5" AxisBusy Same as above

S158 BUSY7 |7" AxisBusy Same as above

S159 BUSY8 |[8" AxisBusy Same as above

S160 BUSY9 [9™ AxisBusy Same as above

S161 BUSY 10 |10™ AxisBusy Same as above

S162 BUSY 11 [11™ Axis Busy Same as above

S163 BUSY12 [12" Axis Busy Same as above

S164 BUSY 13 [13"™ Axis Busy Same as above

S165 BUSY 14 |14™ Axis Busy Same as above

S166 BUSY 15 |15" Axis Busy Same as above

S167 BUSY 16 |16™ Axis Busy Same as above

$401~488 KEY |Keyboard Scan Code Mapping to the keyboard scan code
1~-88
~S511 Reserved for CNC System reserved
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3.3 S/C Bit correspondent to the English PC keyboard
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3.4 MLC Register Definition

R Bit definition
NO. Descriptions Write/Read rules Saved | Permanent
MACRO PLC in Bit|keep
MMI
RO~R39 CNC System Interface R By nexttable | Yes No
R40~R49 PLC Alarm Message
R50~R80 User Defined W/R W/R Yes No
R81~R100 |Refer to System Parameter R R Yes No
NO. 3401~3420 for PLC
R101~R102 |Tool Status W/R W/R Yes Yes
R103~R255 |User Defined W/R W/R Yes Yes
R255~R511 No
R512~R639 |CNC System Interface R By nexttable | Yes No
R640~R1023 No
R1023~R4095|User Defined W/R W/R No No
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_ PLC
Item Code Name range Description RIW
RO
R1 MCODE |M Code (00~99) When CNC doing M CODE ,| R
will put the contents of M CODE
in here, let LADDER to read.
R2 SCODE |S Code (0000~9999) When CNC doing S CODE ,| R
will put the contents of S CODE
in here, let LADDER to read.
R3 TCODE |T Code (0000~9999) When CNC doing T CODE ,| R
will put the contents of T CODE
in here, let LADDER to read.
R6 MPGPOS1|MPG 1 Position First MPG position R
R7 MPGPOS2|MPG 2 Position Second MPG position R
R8 MPGPOS3|MPG 3 Position Third MPG position R
R13® MODE [Mode selection Process mode select , use the| W
1: Edit, 2: Auto, 3: MDI, 4:|REGISTER to tell CNC
JOG, 5:INCJOG, 6: MPG,
7: HOME
R14 INCF  |Increment Feed The sdlect of MPG segment| W
INCJOG: 1: x1, 2: x10, 3:|count ,and setup of inch move
x100, 4: x1000 segment count
MPG: 1. x1, 2: x10, 3:
x100, 4: x set by the
parameter NO.2001
R15 SPOV | Spindle Override AUTO MODE ,JOG MODE are| W
1: 50%, 2: 60%, 3: 70%, 4:|valid
80%, 5: 90%,
6: 100%, 7: 110%, 8:
120%
R16 FOV  |Feedrate Override G01,G02,G03 segment count| W
1: 10%, 2: 20%, ......, 20:|setup
200%
R17 JOoV JOG Override JOG segment count setup W
1. 10%, 2: 20%, ......, 20:
200%
R18 RTOV |Rapid Traverse Override |GOO segment count setup , when| W
1. FO, 2: 25%, 3. 50%, 4:|JOG click fast key ,the speed of
100% machine is as same as this
speed ,when REGISTER set to
1 ,the machine will use FO
speed moved ,this FO speed can
be set by parameter
R21 Active Session ID w
R22 MPG20V |MPG: 1. x1, 2. x10, 3:|Second MPG segment count| W
x100, 4. x100 select
R23 MPG30V |MPG: 1. x1, 2: x10, 3:|Third MPG segment count select | W
x100, 4: x100
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R24 SGEAR |Spindle Gear selection Main axis gear setup 01| W
0,1 for F represent the first gear 2
2 for Z?d represent the second gear 3
3for 3" and 9 for neutral represent the third gear 9
represent the blank gear
R26 PCX Program Coordinate X X axis program coordinate| R
position the unit isthe minimum
input unit LIV
When control precision is micro
meter and the number:
0.01 mm
0.01 deg,
0.0001 inch
R27 PCY Program Coordinate Y Same as above R
R28 PCZ Program Coordinate Z Same as above R
R29 PCC |Program Coordinate C(6™) |Same as above R
R31 MCX  |Machine Coordinate X X ~axis machine coordinate| R
position the unit isthe minimum
input unit LIV
When control precision is micro
meter and the number:
0.01 mm
0.01 deg,
0.0001 inch
R32 MCY  |Machine Coordinate Y Same as above R
R33 MCZ |Machine Coordinate Z Same as above R
R34 MCC  [Machine Coordinate C(6") |Same as above R
R35 MCS | Spindle Machine Position [Main axis machine position unit| R
is0.001 degree
R36 SPLS | Spindle Speed Main axisspeed unitis RPM R
R37 DIR Movement direction|Movement direction of tool R
relative to current working opposite to current working
plane plan unit is0.001 degree
R38 ARG1 |Argument one Argument one significancefrom| W
use the C Bit function to define it
R39 AD1 |Relay 2 A/D value Relay2 A/D converter value w
R40 MSG1 |PLC Alarm Message #1 ~|System default alarm area W
#16 Bit 0~15 #1 ~ #16 PLC Alarm
Message, save to history.
Bitl6~31 #251 ~ #266 PLC
Waring Message, no save to
history
R41 MSG2 |PLC Alarm Message #17 ~| System default alarm area W

#32

Bit 0~15 #17 ~ #32 PLC
Alarm Message, save to history.
Bit16~31 #267 ~ #282 PLC

62




Item

Code

Name range

SYNTEC CNC application manual

Description

Warning Message, no save to
history

PLC
R/W

R42

MSG3

PLC Alarm Message #33 ~
#48

System default alarm area

Bit 0~15 #33~#48 PLC Alarm
Message, save to history.
Bit16~31 #283 ~ #298 PLC
Warning Message, no save to
history.

R43

MSG4

PLC Alarm Message #49 ~
#64

System default alarm area

Bit 0~15 #49 ~ #64 PLC
Alarm Message, save to history.
Bit16~31 #299 ~ #314 PLC
Warning Message, no save to
history.

R44

MSG5

PLC Alarm Message #65 ~
#30

User define alarm message

Bit 0~15 #65 ~ #80 PLC
Alarm Message, save to history.
Bit16~31 #315 ~ #330 PLC
Waring Message, no save to
history.

R45

MSG6

PLC Alarm Message #81 ~
#96

User define alarm message

Bit 0~15 #81 ~ #96 PLC
Alarm Message, save to history.
Bit16~31 #331 ~ #346 PLC
Warning Message, no save to
history.

R46

MSG7

PLC Alarm Message #97 ~
#112

User define alarm message

Bit 0~15 #97 ~ #112 PLC
Alarm Message, save to history.
Bitl6~31 #347 ~ #362 PLC
Warning Message, no save to
history.

R47

MSG8

PLC Alarm Message #113
~#128

User define alarm message

Bit 0~15 #113 ~ #128 PLC
Alarm Message, save to history.
Bit16~31 #363 ~ #378 PLC
Warning Message, no save to
history.

R48

MSG9

PLC Alarm Message #129
~#144

User define alarm message

Bit 0~15 #129 ~ #144 PLC
Alarm Message, save to history.
Bit16~31 #379 ~ #394 PLC
Warning Message, no save to
history.

R49

MSG10

PLC Alarm Message #145
~ #160

User define alarm message

Bit 0~15 #145 ~ #160 PLC
Alarm Message, save to history.
Bit16~31 #395 ~ #410 PLC
Warning Message, no save to
history.
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R/W
R50~R APP User define User define R/W
80

Item Code Name range Description

R81~R MLC |[MLC System Parameter System parameter No0.3401 ~| R/W
100 PARAM N0.3420 of MLC parameter ,

To program the same LADDER
to use in different machine ,tool
exchange

R101 TLPOS |Turret tool number Magazine position status R/W

R102 TOOL |Spindletool number Spindle tool number status R/W

R103~ APP User define User define R/W
R511

R520~ First Axis Group Control |R520 Command Register

R529 Registers R521 State Register

R522 program No.
(0~999999)

R523 Feedrate Override
(-200%~200%)

R524 Rapid travl Override
(-100~100)

R525~529 Reveser

Command Register maunal
R520.0 Cycle Start

R520.1 Feedhold

R520.2 Reset/Abort

R520.3 MPG Simulation
R520.4 Block Optional Skip

State Register maunal

R521.0 System BUSY
R521.1 FEEDHOLD

R530~ Second Axis Group R530 Command Register

R539 Control Registers R531 State Register

R532 program No.
(0~999999)

R533 Feedrate Override
(-200%~200%)

R534 Rapid travl Override
(-100~100)

R535~539 Reveser

Command Register maunal
R530.0 Cycle Start

R530.1 Feedhold

R530.2 Reset/Abort

R530.3 MPG Simulation
R530.4 Block Optional Skip

State Register maunal
R531.0 System BUSY
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R531.1 FEEDHOLD

PLC
R/W

R540~
R549

Third Axis Group Control
Registers

R540 Command Register

R541 State Register

R542 program No.
(0~999999)

R543 Feedrate Override
(-200%~200%)

R544 Rapid travl Override
(-100~100)

R545~549 Reveser

Command Register maunal
R540.0 Cycle Start

R540.1 Feedhold

R540.2 Reset/Abort

R540.3 MPG Simulation
R540.4 Block Optional Skip

State Register maunal

R541.0 System BUSY
R541.1 FEEDHOLD

R550~
R559

Fourth Axis Group Control
Registers

R550 Command Register

R551 State Register

R552 program No.
(0~999999)

R553 Feedrate Override
(-200%~200%)

R554 Rapid travl Override
(-100~100)

R555~559 Reveser

Command Register maunal
R550.0 Cycle Start

R550.1 Feedhold

R550.2 Reset/Abort

R550.3 MPG Simulation
R550.4 Block Optional Skip

State Register maunal

R551.0 System BUSY
R551.1 FEEDHOLD

R580

Spindle PLC
Control Mode

Setting the spindle contril mode

Bit0,5-31=» Reserved

BIT 1 1% spindle controlled by
PLC

BIT 2 22" spindle controlled by
PLC

BIT 3 23" spindle controlled by
PLC

BIT 4 94" spindle controlled by

65




SYNTEC CNC application manual

- PLC
Item Code Name range Description RIW
PLC
R581 Spindle OFF When spindle control mode is

servo mode this Register can

switch the speed mode or

position modeWhen spindle

switch to speed mode, the

rotation directionis controlled by

R583/R584.

Bit 0,1,5-31=»Reserved

Bit 2 ON 2™ spindle positon
control mode

Bit 2 OFF=>2" spindle speed
control mode

Bit 3 ON 3" spindle positon
control mode

Bit 3 OFF=>3" spindle speed
control mode

Bit 4 ON 24" spindle positon
control mode

Bit 4 OFF=>4" spindle speed
control mode

Note: 1% spindle is controlled by

C63

R582 Spindle axis mode Display the spindle controlled

mode

Bit 0,5-31=>» Reserved

Bit 1 ON 21% spindle positon
control mode

Bit 1 OFF=»1% spindle speed
control mode

Bit 2 ON 22" spindle positon
control mode

Bit 2 OFF=>2" spindle speed
control mode

Bit 3 ON = 3™ spindle positon
control mode

Bit 3 OFF=>3" spindle speed
control mode

Bit 4 ON 24" spindle positon
control mode

Bit 4 OFF=>4" spindle speed
control mode

R583 Rotating the spindle Bit0,1,5-31=» Reserved

clockwise BIT 2 < Rotating the 2™ spindle
clockwise

BIT 3 < Rotating the 3" spindle
clockwise

BIT 4 & Rotating the 4" spindle
clockwise

Note: 1% spindle clockwise is
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controlled by C64
R584 Rotating the spindle Bit0,1,5-31=» Reserved
counterclockwise BIT 2 ® Rotating the 2™ spindle

counterclockwise

BIT 3 Rotating the 3" spindle
counterclockwise

BIT 4 < Rotating the 4™ spindle
counterclockwise

Note:

1% spindle counterclockwise is

controlled by C65

R585 Spindle JOG Mode Spindle Jog Mode

Bit0,1,5-31=» Reserved

BIT 2 ON = 2" spindle JOG
mode

BIT 3 ON=> 3" spindle JOG
mode

BIT 4 ON=> 4" spindle JOG
mode

Note: 1% spindle JOG mode is

controlled by C60

R586 Spindle Orientation Stop  |This Register can execute

Spindle to do Orientation. But

the flag state need to be ON until

Orientation finish.

Bit0,1,5-31=» Reserved

BIT 20N = 2" spindle
Orientation

BIT 30N=> 3" spindle
Orientation

BIT 4 ON® 4" gpindle

Orientation

Note: 1% spindle Orientation is

controlled by C61

R587 Spindle Orientation Stop | Bit0,1,5-31=»Reserved

Finish BIT 1 ON 1% spindle
Orientation finish

BIT 20N = 2" spindle
Orientation finish

BIT 30N=> 3" spindle
Orientation finish

BIT 4 ON® 4" gpindle
Orientation finish

R588 Rigid Tapping Mode BIT 1 ON 1% spindlerigid
tapping mode
BIT 2 ON = 2" spindlerigid
tapping mode
BIT 3 ON=> 3" spindlerigid
tapping mode
BIT 4 ON>4" spindlerigid
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tapping mode
R589 Multiple Axis Group MST |Bit 1 =» S29/S54/S69 is executed
associated information by MI/ST codein 1%
axis group program($1)
Bit2 = S29/S54/S69 is executed
by M/S/T codein 2™
axis group program($2)
Bit 3 =» S29/S54/S69 is executed
by M/SIT codein 3"
axis group program($3)
Bit4 =» S29/S54/S69 is executed
by M/ST codein 4™
axis group program($4)
R590~ | PLCHINT |PLC warning message PLC warning message area each
R599 PLC warning message |bit represent one warning there
each BIT stand for one|are 32 warning for one register.
warning  there are 32|Totaly there are 320 warning
warning for one register.|message can be used
Totally there are 320|R590.0 empty warning message
warning message can be|R590.1 for 1% warning message
defined. R590.2 for 2™ warning message
R590.0 empty warning|..
message R590.31 for 31* warning
R590.1 for 1% warning|message
message R591.0 for 32*! warning message
R590.2 for 2™ warning| ..
message R592.0 for 64* warning message
R590.31 for 31* warning| ..
message R593.0 for 96™ warning message
R591.0 for 32% warning| .
message warning message is defined from
Character string list 23001 in
another words 23001 mapping to
the 1% contents of hint, 23002
mapping to the 2" contents of
hint follow therule
R600 MLOCK |Machinelock Machine lock w
Bit O not used
Bit 1 for 1% axis (X) lock
Bit 2 for 2™ axis (Y) lock
Bit 3 for 3% axis (Z) lock
Bit 4 for 4% axis lock
R601 | AXMPGS |Axis MPG simulation Under PLC axis program  when

mapping to 1 the speed of that
PLC axis when processing is
according to MPG's rolling
speed roll faster ,the machine
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goes fast MGP reverse the
machine reverse MPG stops the
machine stops it's great for
testing and processing

Bit O not used

Bit 1 for 1% axis (X) MPG
simulation

Bit 2 for 2" axis (Y) MPG
simulation

Bit 3 for 3¢ axis (Z) MPG
simulation

Bit 4 for 4% axis MPG simulation

R602 Spindle Y-DeltaRequest  |Bitl ON=>1% spindle UVW is

Mode Delta connected

Bitl OFF>1% spindle UVW is
Y connected

Bit2 ON=>»2" spindle UVW is
Delta connected

Bit2 OFF=>2" spindle UVW is
Y connected

Bit3 ON=>3" spindle UVW is
Delta connected

Bit3 OFF>3" spindle UVW is
Y connected

Bit4 ON=>4" spindle UVW is
Delta connected

Bit4 OFF=>4" spindle UVW is
Y connected

R604 |TEACHIN |Teach In command Teach the interface to enter
command area

Bit O fast placed end teach

Bit 1 the straight line slice end
teach

Bit 2 the circle line dice teach
the first touch is the middle of
circle input the second touch is

the end of the circle input

R606~ Reserved
R608
R609 AXxis Coupling Status Bitl=»1st set axisis coupling

Bit2=»2nd set axisis coupling
Bit3=»3rd set axisis coupling
Bit4=>»4th set axisis coupling

R610 SKIP  |Skip Position Latched G31 or G28.1 skip command| R
touch the skip signal and record
that position

Bit O not used

Bit 1 for first axis (X) skip occur
Bit 2 for second axis (Y) skip
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occur
Bit 3 for third (Z) skip occur
Bit 4 for 4™ skip occur

PLC
R/W

R611

AXMO

Axis Movement Flag

Each axis movement status

Bit O not used

Bit 1 for 1% axis (X) is moving
Bit 2 for 2™ axis (Y) ismoving
Bit 3 for 3" axis (Z) ismoving
Bit 4 for 4% axisis moving

R612

M achine Positive Direction

Lock

Bit O not used

Bit 1 for 1¥ axis (X)
Bit 2 for 2" axis (Y)
Bit 3 for 3% axis (2)
Bit 4 for 4™ axis

R613

Machine Negiaive
Direction Lock

Bit O not used

Bit 1 for 1% axis (X)
Bit 2 for 2" axis (Y)
Bit 3 for 3" axis (2)
Bit 4 for 4" axis

R614

Axis Coupling Request

Bit 0,1 not used

Bit2=>»2nd set axisis coupling
request

Bit3=»3rd set axisis coupling
request

Bit4=>»4th set axisis coupling
request

R615~
R618

Second M/SIT Execution

Channel

Second M/SIT code

R615 command and status
R616 M code

R617 S code

R618 T code

R615.0 MST code finish
(PLC=>CNC)

R615.1 DEN moving command
finish (CNC=>PLC)

R615.2 M code read

(CNC=>PLC)
R615.3 Scoderead

(CNC=>PLC)
R615.4 T coderead

(CNC=>PLC)

R6158 M/ST codeis
executed by 1% axis group($1)
R6159 M/S/T codeis
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executed by 2™ axis group($2)

R615.10 M/SIT codeis
executed by 3 axis group($3)

R615.11 M/SIT codeis

executed by 4™ axis group($4)

R619~ Third M/SIT Execution R619 command and status
R622 Channel R620 M code

R621 S code

R622 T code

R623~ Fourth M/S/IT Execution  |R623 command and status
R626 Chann€l R624 M code

R625 S code

R626 T code

R629 AXMCO |[AxisM code Thisregister provide PLC axisM R
code request signal  when that
axis doing during M code, the
mapping bit will turn ON, to tell
PLC program the new M code
request, the content of M code is
put in mapping R681~R696 |,
after controller send this request ,
untiit M code finished the
signal R630 after response ,and
continue next single stanza
Bit O not used

Bit 1 for 1% axis (X) M code
request

Bit 2 for 2™ axis (Y) M code
request

Bit 3 for 3 axis (Z) M code
request

Bit 4 for 4% axis M code request

R630 | AXMFIN M code finished the signa| W
(reference R629)

Bit O not used

Bit 1 for 1% axis M code finished
Bit 2 for 2™ axis M code finished
Bit 3 for 3 axis M code finished
Bit 4 for 4 axis M code finished

R631~ Reserved for CNC Reserved for system
R640

R641 MPGR1 Manua comparison constant, set| W
the rate when MPG inch move
Actua valid rate equal to MPG
segment count(decide from R14 ,
R22 , R23) multiply by the rate
of temporary,
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This temporary 1000 is for the

rate 1.0

1 for rate 0.001, but when 0 the

rateissetto 1.0

R642 MPGR2 Same as above W
R643 MPGR3 Same as above W
R644 MPGR4 Same as above W
R645 MPGR5 Same as above W
R646 MPGR6 Same as above W
R647 MPGR7 Same as above W
R648 MPGR8 Same as above W
R649 MPGR9 Same as above W
R650 MPGR10 Same as above W
R651 MPGR11 Same as above W
R652 MPGR12 Same as above W
R653 MPGR13 Same as above W
R654 MPGR14 Same as above W
R655 MPGR15 Same as above W
R656 MPGR16 Same as above W
R657~ Reserved for CNC Reserved for system
R660
R661 | AX10V Set 1% axis do PLC program| W

percentage range -200~200 the

default 100
R662 AX20V Same as above W
R663 AX30V Same as above W
R664 AX40V Same as above W
R665 AX50V Same as above W
R666 AX60V Same as above W
R667 AX70V Same as above W
R668 AX80V Same as above W
R669 AX90V Same as above W
R670 AX100V Same as above W
R671 AX110V Same as above W
R672 AX120V Same as above W
R673 AX130V Same as above W
R674 AX140V Same as above W
R675 AX150V Same as above W
R676 AX160V Same as above W
R677~ Reserved for CNC Reserved for system
R680
R681 | AXIMC [1% axisM code (reference R629) R
R682 | AX2MC [2™axisM code (reference R629) R
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R683 AX2MC |3 axisM code (reference R629) R
R684 | AX2MC [4™ axisM code (reference R629) R
R685 | AX2MC |5"axisM code (reference R629) R
R686 | AX2MC [6" axisM code (reference R629) R
R687 | AX2MC |7 axisM code (reference R629) R
R688 AX2MC [8" axisM code (reference R629) R
R689 AX2MC [9" axisM code (reference R629) R
R690 AX2MC [10™ axisM code (reference R629) R
R691 AX2MC |11 axisM code (reference R629) R
R692 | AX2MC [12™axisM code (reference R629) R
R693 | AX2MC [13"axisM code (reference R629) R
R694 | AX2MC [14™axisM code (reference R629) R
R695 | AX2MC [15™ axisM code (reference R629) R
R696 AX2MC [16™ axis M code (reference R629) R
R700 Actual compound feedrate |Unit:LI1U/min
R701~ | AX1VE~ |AxisVéeocity Unit:BLU/min
R716 AX16VE
R721~ | PROG1~ |Program Coordinate AXis program coordinate| R
R736 PROG16 position unit is the minimum

input unit LIV

When control precision is micro

meter and the number:

0.01 mm

0.01 deg,

0.0001 inch
R741~ | MACH1~ |Machine Coordinate AXis machine coordinate| R
R756 MACH16 position unit is the minimum

input unit LIV

When control precision is micro

meter and the number:

0.02 mm

0.02 deg,

0.0001 inch
R761~ | SMACH |Spindle Machine Position |[R761= 1% spindle R
R764 R762 2" spindle

As above
R771~ | SSPD |Spindle Speed R771 1% spindle R
R774 R772 2" spindle

As above
R781~ | SGEAR |Spindle Gear selection Spindle Gear setting define R
R784 1> 1% Gear

22" Gear
393" Gear
9> 4" Gear

R782 for 2™ spindle
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R783 for3“ spindle
Asabove
Note:1* apindle is controlled by
R24 setting
R791~ | SPDSEL |Cutting Spindle Selection
R794
R801~ MLC [MLC System Parameter
R830 PARAM
R831~ MLC System Parameter
R840
R851~ Spindle Override
R860
R861~ Break point machine
R876 position
R871~ Spindle Effective Speed
R874 Command
R880~ D/A vaue D/A converter value, 8 channel
R895 per servo 6 board
R896~ A/D value A/D converter value, 2 channel
R899 per servo 6 board
R901~ AXxis temperature R901 for 1% axis(X)
R916 compensation amount R902 for 2" axis(Y)
R916 for 16" axis
R920 EDM discharge enable.
R921 EDM control mode
R922 EDM normal ON time
R923 EDM norma OFF time
R924 EDM arc ON time
R925 EDM arc OFF time
R926 Reserved
R927 Total Discharge Count
R928 Normal Discharge Count
R929 Abnormal Discharge
Count
~R940 Reserved for CNC
R941~ PLC Spindle Command R580=>this function enable
R944 R941> 1% spindle
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R942=>» 2" spindle
R943 3" spindle
R944> 4" spindle

R951 Active interpolation mode

R961~ Home Dog Shift R

R976

R981~ Axis Absolute Counter

R996

R1000 Part count Part count R

R1010 Cutting time per cycle Processtimefor oneitem unitis| R
second Not reserve when
shutdown

R1011 Accumulate cuttingtime  [Process time for total unit is| R
second Reserve  when
shutdown user can clear the data
and turn to zero from man
machine

R1012 Power-on time Power-on time unit is second R
Not reserve when shutdown

R1013 Accumulate power-on time [ Power-on time for total unit is| R
second Reserve  when
shutdown user can clear the data
and turn to zero from man
machine

R1014 Installation cutting time Installation processing time for| R
total unitishour Reversewhen
shutdown only can clear when
the first installation

R1015 Installation power-ontime |Installation power-on time for| R
total unitishour Reversewhen
shutdown only can clear when
thefirst installation

R1016 System date YYYYMMDD R
YYYY :year;MM:month;DD:day

R1017 System time HHMMSS R
HH:hour;MM :minute;SS:second

R1018 Cutting time per cycle Last item process time refresh| R
when every item finished unitis
m Not reverse when shutdown

~R1023 Reserved for CNC Reserved for system

R1024~ APP  |User define User define R/W

R4095
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3.5 system ALARM code

program execute error check COR

001 Array index can’t be floating point or empty

002 Variableis not initial when using

003 Error when dividing O

004 Error in operation area

005 Could not find the program

006 Arcis not on the working plane

007 Radius of arc istoo short

008 The end of arcisnot on thearc

009 Mraco call too deep arrangement of ideas

010 Fixed mode mraco call too deep arrangement of ideas
011 Sub-program call too deep arrangement of ideas

012 Too many cancel command of module,G67

013 In G code string ,G65,G66 must be the last one

014 No program number

015 Too many M codes

016 Illegal variable access

017 Could not find the table

018 Could not find the line

019 No program leave point, M02/M03, or M99

020 Too many G codes

021 Too many |JK parameter

022 No define working plane coordinates

023 Meaning error

024 Arc radius error

025 Processing shape to much rough and uneven

026 System program error

027 Marco send the alarm

028 System program error

029 Change tool compensation in arc

031 Cancel radius compensation in arc

032 Start radius compensation in arc

033 Not suit ,A,R or,C command

034 Command and meaning get a conflict

035 Corner too small ,can not inster corner around or chamfer
036 Not suit ,A point of view command

037 Corner too small ,can not inster corner around or chamfer
038 Incorrect single block skip switch number

039 Can't start tool radius compensation when using measure function
040 Single block displacement over software route limit
099 Mapping logic axle or spindle alarm
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001 Servo axle A,B encoder back signal error

002 Servo axle error, counter overflow

003 Servo axle encoder module error

004 Servo axle no index interrupted signa

005 Servo axle DDA command over normal rated value
008 Servo lost position command

009 Servo axle and servo driver dlarm

017 Axial over positive software route limit

018 Axial over negative software route limit

019 Axial follow error overtake

020 Axial can’t change to control mode when moving
021 Axial need to find home again

022 Axial oriogin position does not exact

023 Axial follow error overtake serious

024 Axial double circuit position error overtake

025 Axial overtake positive hardware route limit

026 Axial overtake negative hardware route limit
Spindle alarm SPD

001 Servo axle A,B encoder back signal error

002 Servo axle error , counter overflow

003 Servo axle encoder module error

004 Servo axle has no index interrupted signa

005 Servo axle DDA command overtake normal rated value
008 Servo lost position command

009 Servo axle servo driver alarm

017 Spindle locate position check error
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alarm COM

001 Run into the symbol of file end in the note

002 String that has no string symbol end

003 Sentence structure error

004 No avail variable

005 Too complex in math

006 EXIT clause out of repeat circle

007 Rapaet circle too deep

008 No end symbol “ ; “ in clause

009 Wrong symbol ="

010 No right side)’

011 No right side]’

012 Key wordisin FOR clause can't find 'FOR'

013 Key wordisin FOR clause can’t find 'DO'

014 Key wordisin FOR clause can't find 'END_FOR'

015 Key word isin REPEAT clause can't find 'UNTIL'

016 Key word isin REPEAT clause can't find'END_REPEAT
017 Key wordisin WHILE clause can't find 'DO'

018 Key wordisin WHILE clause can't find'END_WHILE'
019 Key wordisinIF clause can't find THEN'

020 Key wordisinIF clause can’t find 'ELSE' or 'END _IF'
021 Key wordisinIF clause can't find 'END_IF

022 Key wordisin CASE clause can't find 'OF

023 Key wordisin CASE clause can't find 'ELSE' or 'END_CASE'
024 Key wordisin CASE clause can't find'END_CASE'
025 Key wordisin CASE clause can'tfind"'or';
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Mechani cal | ogi c contr ol alarm MLC
001 R4 0. 0 |X axleover positive hardware route limit
002 R40. 1 |X axleover negative hardware route limit
003 R4 0. 2 |X axlenot back to the origin

004 R40. 3 X axleservodriver dlarm

009 R4 0. 8 |Y axleover positive hardware route limit
010 R4 0. 9 |Y axleover negative hardware route limit
011 R4 0. 10]Y axlenot back to the origin

012 R40. 11)Y axleservodriver alarm

017 R4 1. 0 |Zaxleover positive hardware route limit
018 R4 1. 1 |Zaxleover negative hardware route limit
019 R41. 2 |Zaxlenot back to the origin

020 R41. 3 |Zaxleservodriver dlarm

025 R4 1. 8 |Aaxleover positive hardware route limit
026 R4 1. 9 |Aaxleover negative hardware route limit
027 R4 1. 10]|A axlenot back to the origin

028 R41. 11|Aaxleservodriverdarm

033 R4 2. 0 |Baxleover positive hardware route limit
034 R4 2. 1 |Baxleover negative hardware route limit
035 R4 2. 2 |Baxlenot back to the origin

036 R4 2. 3 |Baxleservodriver aarm

041 R4 2. 8 |Caxleover positive hardware route limit
042 R4 2. 9 |Caxleover negative hardware route limit
043 R4 2. 10|Caxlenot back to the origin

044 R42. 11|Caxleservodriver darm

049 R4 3. 0 |Spindle servo driver dlarm

050 R43. 1 |Process liquid motor over load
051 R43. 2 |01l pressure system alarm

052 R4 3. 3 |Alr pressure not enough

053 R4 3. 4 |Lubricant not enough

054 R43. 5 |Process liquid not enough

055 R43. 6 |(Gripper is not closed

056 R43. 7 |Tool system alarm

ALARM messaganahdcHELP met hod :
Show user default mechanical logic control alarm message (ALARM MESSAGE):
Time : when ladder or macro send the alarm ,can send the related message of this alarm at the
sametime, let operator to understand reason of alarm
How to:
correct \CNC\APP file appchi.str(Chinese version),appeng.str(English version) ,the form below

indentify code ="1;MSG= aarm contents description”

among indentify code = 20000 add alarm code
example want to show NO.65 contents of alarm isair pressue not enough the form below

20065 = "1;MSG= air pressure not enough"

aram NO.1 to NO.64(R40~R43) issystem reserve user can not definitinthisarea or
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conflict occur when update system software  Alarm NO.65 to NO.160(R44~R49) is user
default area  user can definit own alarm message in this area

How to show user default alarm message advanced (ALARM HELP) :

Ti me : when alarm message , need tbouiplrdo vA LdAeR M
When ALARM occur, only poinENT&Rcbatriloil h
wi || POP UP this ALARM HELP screen

how t o

1. c o r\ENEAPPfile helpchi.txt(Chinese version),hel peng.txt(English version) ,the form

below

[ALARM identify code] inthat indentify code equal to related alarm indentify code

3. when controller start "HELP” explain, will POP UP words which under this indentify code to
screen

example want to show NO.65 alarm air pressure not enough the form below

[ALARM 20065]
1. possiblereason:
(I air pressure does not comein
(IMair pressure valve running bad
2. how to solve:
(I) check the pressure of air pressure source is normal or not

(Il gheck rel ay 3 active. nor mal or not
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3.6 how to wcote Ma8Bdé@&r

substantive explain

M_coderead : CNC do NC program and runsinto M code ,controller S bit S29(M _code read) turns
ON ,tell ladder start to do M_code ,after finishing doing M code ,ladder answer MST
FIN(C38) signal ,CNC will do follow-up NC code

S coderead : CNC do NC program and runsinto S code ,controller S bit S54(S_code read)turns
ON ,tell ladder start to do S_code ,after finishing doing ,|adder need to answer MST FIN(C38)
singal ,CNC will do follow-up NC code

T code read : CNC do NC and run$9i(nilt_ o old ec ordeea d,
| adder starts to do T_code ,afteBTdBINGC3BAa
signal ,CNC will do follow-up NC code

M_code ¢ o @NCadmNCsrogramandrunsinto M code ,controller will put contents of M
code into ladder Register interface RO1 ,let ladder do related action

S _code ¢ o@NCdoNC program and runsinto S code ,controller will put the value that S
code given ,into ladder Register interface RO2 ,action of sending command to frequency
converter , isdoneinside the CNC ,but it will do after ladder answer M, ST FIN signal
(C38)

T code ¢ oGNCdoWNE mogram and runsinto T code ,controller will put the contents of T
code into ladder Register interface RO3 ,do related action by ladder

LADDER write suggestion

® use MSD graph concept to write MST code of

®@ define M_START ,S_START , T_START opposite t
define M_execute ,S execute , T execute oppo
define M_FIN ,S_FIN , T_FIN opposite to A bi

()
()
® When M, S, T code comes ,set M,S, T START A b
®@ second state enter M,S, T execute SIIARTTEA Bi Bl
()

after doing related M,S, T code ,enaed ™Mh&t T
time , EXECUTE A bits OFF

® C38=(M_FI N Abit && S_FI N Abit && T _eHlaN eAdb iAt )
ON both ON , and then C38 ON
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M. S. T. code write | ogic:

RO1 Mcode
RO2 Scode
RO3 Tcode

M _code read(S29)
S code read(854)'

T_code read(S69)

CNC GM LADDER
Codeexecute | T T execute

M.S.T. Finish(C38)

A

Action description:
1.when process do to M.S.T. code,wodé¢ pumtotRE@
RO 2, RO3 of register

2.CNC will send M.S.T. code of S29,LSASMDESR6 & etnad
finish signal, and continue process

3.LADDER receive code read signal, and start
4 . after finish all the M. S.T., andtee@NCM. S. T

5.after CNC receive C38,finish M. Sam.,continu
not es:

1.if user write M.S.T. code in the S54mMeSd9 noef, a
to LADDER at the same ti me
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4. servo system diagnosi s and

before power-on

connect the wire ,before power-om ,imsssetthteak
or not

1. check connect wire short or not
2. usetree used meter to measure three-phase electricity ,other AC ,DC short or not

after power-on
1. E.STOPkeep pushing, push down POWER ON ,controller ,screen ,I/O will up ,servo
driver ,frequency converter, oil pressure ect. heavy electicity will not up
2. When POWER OFF push down ,system will power-off
3. | point check : E.STOP keep pushing ,POWER ON ,from the diagnosis screen ,check | point is
normal or not , the item below :
® interfacel/O
® knob switch
® machine INPUT : OT+.0T- HOME .....
4. check E.STOP: E.STOPloose, heavy electric ON ,when push down ,heavy electric OFF
5. check other OUTPUT point
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4.1 controller dewpghemi dasardesncri
0 Man machliéme X max all o3vad fXorkawonjabl e fo
interface error value error val yue
execute ,Inumber of
ti mes
1 Motion di7flerYemax al |l o3®d frolrkeawonjabl e fo
value , numbeerrmndr value error val uyue
ti mes
2 PLC scan ti|me 18 Z 3k x| &l Fewsednabl kB ofwo
error value error val e
3 | / O scan tijme 19 C 3nax &l Fewsdnbl Bofwo
error value error val uyue
4 Motion d20 flerence 316
val ue ti me
5 PLC scan ti|me 21 37
SRAM wrilRen ti mes 38
7 System ma3nojr Percentage3df|] moti on
remnant vjial ueki fference Vvalue of
real time base
8 X axle fd4 1o axl e abs®d0 ut X axl e absol ut e
error valjlue [position encodg@rosition command
pul se feeback wal we
9 Y axle 23 ljlow axl e absbdl ute& axle absol ut e
error valjue |[position encodgrospuli®en command
feeback val uyue |(val ue
10 Z axl e 2@l | ov axl e absd2 ute& axl e absol ut e
error valjue |[position encodgrospuli®en command
feeback val puyue |(val ue
11 C axle 201 | o&v axl e absd3 ute&€ axl e absol ut e
error valjue |[position encodgrospuli®en command
feeback val uyue |(val ue
12 Spindle| DA value 28 BPHpiln Blpe nan ¢l speppo s
I ndex signal) command value
13 219 NO.1 MPG ab/solute 45
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position count

a)
-3

r

14 310 NO. 2 MPGA@bsol ut e
position counter
15 311 NO. 3 MPG4 absol ut e

position count

a)
-

r

0 main | oop times,show main program execut e

1 Il SR times,if axle card addressmbetupumprr ¢

2 :encoder index times, when mot ogage,ta@adre, chaec
connected wire is normal or not, ME fthnst ino
wi || be nor mal

3 :th real time of insert valuepaef spmeamst:t

e
8,9,10, 11 :X,Y,Z,A axle error

12 :spindle DA valuealsendotbtar dcEHRNM2

c ohuou led bvea | Qu,sd ys

error value is following error

should be (spindle command/ spindl e

16,17,18,21 :protection set val
result of CNC software comput e,

the real running, I f over this vamasesager
24,25,26,27 :the position val ueeaf ,a»xlce radb =alct
real displacement value after power-on
28 :spindle absolute positon
29 : MPG absolute value
40..44 order absolute coordinates value , accumulate the oder that CNC send to axle card ,this

value will clear to 0 when the first time finding HOME .
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48 X axl e immdlex X axl e doulbl e | oops
position cloundlsol ute posotion
encoder pul se feeback
val ue
49 Y axle imbex Y axl e doulble | oops
position cloundlsol ute posotion
encoder pul se feeback
val ue
50 Z axle i ®bex Z axl e double | oops
position cloundlsol ute posotion
encoder pul se feeback
val ue
51 C axle i ®dex C axl e double | oops
position clounglesol ute posoti on
encoder pul sfe feeback
val ue
52 Spindl e (68dex
position clounter
53 6|9
54 710
55 711
56 X axl e | {7mi X haxlte meclhanical
val ue coordinate
57 Y axl e | |7@i ¥haxlte meclhanical
val ue coordinate
58 Z axl e | |[7T/mi B haxlte mecihani cal
val ue coordinate
59 C axl e | |78i G haxlte mechanical
val ue coordinate
60 716
61 717
6 2 718 Total time of process
(not i nclude pause)
63 719 Software| version number
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48. .51 each axl e index counter py wlemei mdexnbc
position recoder to index countehethisinmna
theory , accumul at i g hoofulidn doeex ecgouse & mtcoe toh
mac hs nrmovement when motor start rotwhee |, tF
thefirst time finding HOME

56. .60 each axle Iimit shift vhimet: swetaoahdec
when finding HOME, ideal v-aBud revibétvwe e
the value in 1/ 2 revovl e

79 software version number : cortvreokbét svatrlea v
number , when you write the problmbmeir iastt t K

same ti me
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80 96 112
81 9 7 113
82 938 114
83 99 115
84 100 116
85 101 117
8 6 102 118
87 103 119
88 X axl e H®ablXeax!| e dolu2b0lj e Xiaxlue tmechani cal
circuit posjigagptoincs rujl erjcoordinat e
error value absolute |posfition
encoder plul sje
feeback vijal ule
89 Y axl e H®ublyeax!|l e doluzblll e ¥Yiaxlue tmechani cal
circuit posjopgtiiocds rulljer (coordinat e
error valueabsolute plosiftion
encoder pufl se
feeback vall ue
90 Z axl e HoO@blZeax!| e dolu2b2ll e £iaxlue tmechani cal
circuit posjopgtiioeds ruliler coordinate
error valueabsolute plosiftion
encoder pul|l se
feeback vall ue
91 C axl e HOpubICeax!| e daqoluzb3lle C€iaxlue tmechani cal
circuit posaptiiolns rul er coordinatfe
error valueabsolute ppsition
encoder pul se
feeback val ue
92 108 124
93 1009 125
94 110 126
95 111 127
Software 593 version to 656 version,can see t
Parameter 88. .91 for double ciecudbt weatao
(start at origin)
Parameter 104. 107 for opticaloltutervaha
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128 X axle douWhblde circuit
optical rul er ndex
position counter

129 Y axle douhtls5e circuit
optical rul er ndex
position counter

130 Z axle douWbllée circuit
optical rul er ndex
position counter

131 C axle douWbl7e circuit
optical rul er ndex
position counter

132 148

133 149

134 150

135 151

136 X axle orildi2n shi ft
correct value

137 Y axle or 1di3n shi ft
correct value

138 Z axle ori|ldidpn shi ft
correct value

139 C axl e or |1di5p shi ft
correct value

140 156

141 157

142 158

143 159

Software 594 version to 656 version ,can see
Parameter 128..131 : show doubl ei tciiarc ucau oty
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80 X axle W@ ubXeaxl e ablslo2jutXe axl| e d
circuit posjpdasiotni on ejncodercuit ahkl
encoder pulmel se feeblackjpoal teon ¢
feeback err|{or pul se feehb
val ue

81 Y axl e |[9IIDubYeax!|l e abhlslo3ljutYe axl| e d
circuit posjpdasiotni on ejncodercuit ahk
encoder pulsel se feeblackjpval ueon ¢
feeback err|{or pul se feehb
val ue

8 2 Z axle UdDUDbZ eax|l e ablslodliutze axl| e d
circuit posjpdasgiotni on ejncoldercuit ahk
encoder pulmel se feeblackjpoval teon ¢
feeback errf{or pul se feehb
val ue

83| '"daxl e 9 Obll''elax|l e absallGit'edax!l e d
circuit posjpdsgiotni on ncogdiercuit ab
encoder pulmel se feeblackpoesai tuieon
feeback errjor pul se fee
val ue

84 | '"saxl e 1 WiHI''eaE x|l e absallat'éeaxl e dol
circuit posjpdsiotni on ncoldercuit a@B
encoder pulmel se feeblackjpoval teon ¢
feeback err|{or pul se feehb
val ue

85| '"6ax| e 1 WHI'"e6ax|l e absjalldft'eéaxl e dou
circuit posjpdsiotni on ncoldercuit a@i
encoder pulsel se feeblackjpval ueon ¢
feeback err|{or pul se feehb
val ue

86| '"7Taxl e 1 WEI'"eda x|l e abs@allBt'e@axl e dou
circuit posjpdsgiotni on ncoldercuit a@i
encoder pulmel se feeblackljpwval teon
feeback errf{or pul se feehb
val ue

90

Q 5 n T Q@ S 0 T Q 5 uw o Q 5 uw o Q 5 nw o

QO S5 n T

bl e
|l ut e
oder

O o o c

k val

bl e
| ut e
oder

O o o c

k val

ubl e

ol ut e
coder
ck val

|l ut e
oder
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oder
k val

ut e
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87 |'"8axl e 1WiBlI''e8 x|l e abs@alhat'taxl e dol
circuit posjpdasiotni on encog@diercuit ab
encoder pulmel se feeblackpesaituuieon e
feeback err|{or pul se f eeb
val ue

88| '"%axl e 1 Whbi'"e@ x|l e abs@lkoft'taxl e doud
circuit posjpdasiotni on ejncodercuit ahk
encoder pulsel se feeblackjpval ueon ¢
feeback err|{or pul se feehb
val ue

89| '1axle PP I'"da0x | e absglo2lut'eladx | e do
circuit posjpdasgiotni on ejncoldercuit ahk
encoder pulmel se feeblackjpoval teon ¢
feeback errf{or pul se feehb
val ue

90| "1axle DU I'"dalx | e absglo22ut'tlalx |l e do
circuit posjpdagiotni on ejncoldercuit ahk
encoder pulmel se feeblacklpoval teon ¢
feeback errjor pul se feeb
val ue

91| '1axl e Db l''da2x | e abslo23ut'elazx| e do
circuit pospdadsdsiotni on enhcodercuit ab
encoder pulpwrl se feeblackpwoal uteon e
feeback err|{or pul se f eeb
val ue

92| '1axle Dud I'"da3x | e abslo2dut'tladx |l e do
circuit posjpdasiotni on ejncodercuit ahk
encoder pulsel se feeblackjpval ueon ¢
feeback err|{or pul se feehb
val ue

93| '14xl e PP I'"dadx | e absglo2but'tladx |l e do
circuit posjpdasgiotni on ejncoldercuit ahb
encoder pulmel se feeblackjpoval teon ¢
feeback errf{or pul se feehb
val ue

94| '18x!l e oubl'eaxllle0 abh§ol yt'taxle6do

91

b |
s ol

e

ut e

ncoder

ack

b |
s ol

e

v al

ut e

ncoder

ack

ubl
s ol

e

v al

ut e

ncoder

ack
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s ol

e

v al

ut e

ncoder

ack
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e

v al

ut e
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circuit posjpdasgiotni on ejncoldercuit absol
encoder pulmel se feeblackjpoal uteon
feeback err|{or pul se feeback
val ue

95| '1xl e dbubl'daéx| e absglo27ut'elaex | e dofubl
circuit posjpdasiotni on encodercuit absol
encoder pulzel se feeblackljpwval teon
feeback errf{or pul se feeback

val ue

Can see this screen after software 657 version

ub
toi

ub
i O
ub
e

D

©O o ©O o O ® o ® o ® o ® o ®d o

128 X axle medhanpi Xalaxl e do
coordinate i ndex posi
counter
129 Y axl e medhdnpi ¢cralaxl e do
coordinate i ndex posit
130 Z axle medh&npi Zalaxl e do
coordinate Il ndex posit
131'"4xl e mechdmi7c'dddx | e doubl
coordinate I ndex posit
132'"&axl e mechdmisc'dlaxl e doub
coordinate i ndex posit
133'"6@xl e mechdmioc'dlédxl e doub
coordinate i ndex posit
134'"@xl e mechdmioc'dl@axl e doub
coordinate Il ndex posit
135'"8xl e mechdrmilc'dl@8xl e doub
coordinate I ndex posit
136'"axl e mechdrmi2c'dlaxl e doub
coordinate i ndex posit
137 '"1laOx | e mec hBm3|c'dh&l e doub
coordinate i ndex posi-t
138 '"lalx |l e mechhmh4|c'dhXkl e doub
coordinate Il ndex posit
139 '"1a2x | e mechlani|c'dh x| & 5d50 u bl
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coordinate index |[position counter
140 '"1la3x | e mechhmé|c'dhXl e doub|le circuit
coordinate i ndex positjon counter
141 '"ladx | e mec hhm7|c'dh&l e doub|le circuit
coordinate i ndex positjon counter
142 '"1a5x | e mec hbm8|c'dhX |l e doub|le circuit
coordinate i ndex positjon counter
143 '"1labx | e mec hhm9|c'dh& |l e doub|le circuit
coordinate i ndex positjon counter
Can see this screen after software 657 versi
160 X axl e|lff@gl | Xwaxl e ajh98|l uXeaxl e absolute
error valueposition encojdgesition gommand
pul se feeblacklivahlbae
161 Y axl| e|lffofl | Ywaxl e abh98l u¥Yeaxl e absol ut e
error valueposition encojdgesition gommand
pul se feeblackljvahlbae
162 Z axl e|lff@dl | Dwaxl e abh9d|l uZeaxl e absol ut e
error valueposition encojdesition gommand
pul se eeblackivahlae
163'"axl e fdl7lI9d'waxl e absl@bEjt'tedaxl e absolute
error valueposition encojdesition gommand
pul se eeblackivahlae
164'"&axl e fdlglgd'waxl e abs@bait'eaxl e abgolute
error valueposition encojdesition gommand
pul se feeblackljvahlbae
165'" @xl e fdlglléd'waxl e abs@bdt'éedaxl e abgolute
error valueposition encojdgesition gommand
pul se feeblackljvahlbae
166'"@axl e f dIgl2d'wdxl e abs@bBjt'tdaxl e abgolute
error valueposition encojdgesition gommand
pul se feeblackljvahlbae
167'"8@xle follld'waxlL8@83ab8sjol uft'ttaxlle99% bsg8ol ut e
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error value posijtioposntbdar gommand
pul se feeblacklivahlbae

3'" axl e fdlgldo'waxl e abs@abaft'taxl e absol ute

error valueposition encojdgesition g¢ommand

N

pul se feeblackivabhlae

N

9 ‘"1a0x | e f|b8 % O'MaOx | e abs200lyt'eladx | e abljsol ut e
error valueposition encojdgesition gommand
pul se feeblackljvahlbae

N

D ‘"lalx | e f|b8 6 O'Malx |l e abs202ut'elalx| e ablsol ut e
error valueposition encojdgesition gommand
pul se feeblackjvahlbae

N

1 '"la2x |l e f|b87T 0™Max| e abs200i3ut'ela2x| e ablsol ut e
error valueposition epncogesition c¢ommand

pul se feebp@ackpyavlaueue

N

2 '"la3x |l e f|b8 8 0'Ma3x | e absg2004ut'eladx |l e ablsol ut e
error valueposition encojdesition gommand
pul se feeblackljvahlbae

N

8 ""ladax 1 e f|b89 d'Madx | e abg20050teladx | e ablsol ut e
error valueposition encojdesition gommand
pul se feeblackljvahlbae

N

1 '"1abx | e D90 6'dadx | e abs2006utelasx | e ablsol ut e
error valueposition encojdgesition gommand
pul se feeblackljvahlbae

Is)

5 '"la6x | e f|b91 6'abx | e absg2007ut'tlaex | e ablsol ut e
error valueposition encojdgesition gommand

pul se feeblackljvahlbae

Can see this screen after software 657 versic
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208 X reasonalkeld] f Xl Imaw al ljowed f
error value error value

209 Y reasonalels f &l Imaw al ljowed f
error value error value

210 Z reasonalkele| f Il maw al llowed f
error val ue error val ue

211'"Aeasonabel22f7o'l"haw al |l owled f ol
error value error val ue

212'"peasonabel2280'lI"IBx@aw al |l owled f ol
error value error value

213'"easonabel22901"lIbaw al l owled f ol
error value error value

214'"7easonabel|23f00'1"lmaw all owled f ol
error val ue error val ue

215'"Beasonabel23flo'"IBaw al l owled f ol
error value error val ue

216'"Peasonabel23Rol"IBaw al |l owled f ol
error value error value

217 '"Iroeasonabe233|o0l"Int(aw al |l owed f ol
error value error value

218 '"Irleasonabe234|o0'l"Intaw all owed f ol
error val ue error val ue

219 '"Ir2easonabe235|0'l"Inkaw al |l owed f ol
error value error value

220 '"Ir3easonabe236/o"IMBaw all owed f ol
error value error value

221 '""Irdeasonabe23Fol"ImMaw all owed f ol
error value error value

222 '"Irseasonabe238|ol"InBaw all owed f ol
error val ue error val ue

223 '"Ireeasonabe239|o'l"InBaw al |l owed f ol
error value error val ue

Can see this screen after software
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240°" axle f @I5166waxl e fee@¥7ar'wakbde servo

error value compesatijon [circuit DA val
foll owing| erjror
val ue

241" axl e f@BlIIdwaxl e feedvVdr"vakrbde servo

error valuecompesati oln circuit DA val
foll owing lerrjor
val ue
242 axl e f@I5186'waxl e feel@d@7drrivdarxbe servo
error valuecompesati oln circuit DA val
foll owing |lerrjor
val ue

243'"4xl e f@I5196'wdxl e feed?7brrivdrbde servo

error valuecompesati oln circuit DA val
foll owing lerrjor
val ue

244'" Bxl e f @l6lI0o"'Wax|l e feeld@d?76r'vWaAxkbde servo

error valuecompesati oln circuit DA val
foll owing |lerrjor
val ue
245'"axl e f@l6llowax|l e fee@7drwaxbe servo
error valuecompesati oln circuit DA val
foll owing lerrjor
val ue

246'" dxl e f@6I20'WE X1 e feediVBrrvAkbde servo

error valuecompesati oln circuit DA val
foll owing lerrjor
val ue
247'"a8xl e f@l6lI3owaxl e fee@dvorivarkbe servo
error valuecompesati oln circuit DA val
foll owing lerrjor
val ue
248'"axl e f@l6l4o'waxl e fee@BOrwakbe servo
error valuecompesati oln circuit DA val
foll owing lerrjor
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val ue
249 '"la0x | e (263 oMax | e f ee21§ bir ' Wdxd e selrvo
error valuecompesati oln circuit DA valuwu
foll owing lerrjor
val ue
250 '"lalx |l e f|266 oMalx|l e f eed8 Dr'Wamixd e sejrvo
error valuecompesati oln circuit DA valu
foll owing |lerrjor
val ue
251 '"1la2xl e (267 oMax | e f ee28§r'Wwmaxd e sejrvo
error valuecompesati oln circuit DA valuwu
foll owing lerrjor
val ue
252 '"la3x |l e (268 0MaXx |l e f ee28Hr'Wwm3xde selrvo
error valuecompesati oln circuit DA valuwu
foll owing l|lerrjor
val ue
2538 '"ladax 1l e (269 0Madk | e f ee218§ Dr'Whdxd e selrvo
error valuecompesati oln circuit DA wvaluwu
foll owing lerrjor
val ue
254 '"1abx |l e f(DT0 0Max | e f ee2§®r 'Wwixd e selrvo
error valuecompesati oln circuit DA valuwu
foll owing lerrjor
val ue
255 '""la6x | e f|dT1 oMatx |l e f eed8 D r ' Wwmbéxd e sejrvo
error valuecompesati oln circuit DA valu
foll owing lerrjor
val ue
Can see this screen after software 657 ve
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288 X axle Iimad4shiKfaxyva&l ue
counter
289 Y axle I'imasSishivf axv &l ue
counter
290 Z axle |'imQ@6jshif axyva&l uae
counter
291'"dxle | imit30gh'i"dé!l e i ndex
val ue counter
292'"&Axl e | imit308h'i"d®l e i ndex
val ue counter
2938'"@axle |imit309h'i"detl e i ndex
val ue counter
294" @dxle | imit1oh'i"dm!l e i ndex
val ue counter
295" @xle | imit3ldhi"d®!l e i ndex
val ue counter
296'"aAxle | imit312h'i"dxn!l e i ndex
val ue counter
297 '"1a0x | e i mi|313h'i'dxal e i ndex
val ue counter
298 '"lalx | e i mi|314h'i"dxtl e i nde x
val ue counter
299 '"1ax | e i mi|315h'i"dx@ e i nde x
val ue counter
300 '"1a3x | e i mi|316&h'i"dx8l e i nde x
val ue counter
301 '"ladx | e i mi313h'i"A&kl e inde
val ue counter
302 '"1abx | e i mi|318h'i"dEl e i nde x
val ue counter
3038 '"1a6x | e i mi|31%h'i"d8l e i nde x
val ue counter
Can see this screen after
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dex position
dex position
dex position
position

X

sof twar e

posi tion

position

posi tion

position

position

position

posi tion

position
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4. 2 position der imaerhisneet wp etphe ( MJ 2 ss

CNC voltage set to 220V
sure the | iChegkbeforgpower-on Seeif line short or not by eyes
correct OT ,E.STOP match line normal

E.STOP keep pushing ,motor should be

sure the | iSERVODN,ESTOP rotated by hands
correct Action normal E.STOP loose ,motor can't be ratated
JOG machine
Encoder resolution Diagnosis screen 48-51 accumulate
sure par amet efyamied?) 4000 every times or not
correct Electronic rate of gear wheel | Diagnosis screen 24-27 equal to
(parameter3.4) 40-43 ,and Ferr

Equal to O finally

\4

L CNC machine ,suggestion 30kp
Set servo system circuit

select syistemoNC parameter Hicher rcidity is better but vibrat
. . . gner rigidity Is er ,out viprate
bgidity 181-200) ey

Property machinery ,suggestion 10kp

]

easier

\4

Select servo auto setup the
parameter| set o4
auto servio Shgily senstivity
machine (higher is better in

machine not vibrate)

l

This step ignore when auto
set is good

1. set mitsubishi parameter to 2is
0102(mid-sensitivity)or
0103(mid-sensitivity)

2. program GOO the machine for a moment

3. Ferr chek(notes)

1. parameter NO.19 of driver changeto
ABCD(origin is 0001)
servo par a%@‘lge g“?‘ manual when 2. parameter NO.2 change to(03**) ,cancel

change t ol ASHignetgoodsetthe AUTO TUNNING

set the mac hdf'vﬁ'_' éo.manual 3. shutdown and reset
(tool machine is manual for 4 adjust PGLVG2VIC

best)
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par ameter o f l 1. adjust PG1(parameter 06) let diagnosis

manual serl v oSeywosgt machine screen Ferr parameter 8-11 equal to 32-35

machine (PGLVG2VIC) 2. set VG2(parameter 37)Ferr jump smaller is
better

set VIC(parameter 38)=20ms
4, Ferr check

notes: CON JOG machine,diagnosis s$cveaéne8efjlal
theory value, i f |l oose the hands,kFeerhamout ad (
the machine ,should feel the machine run s moc
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Mi t subi sh manuetesesebupbadam, J2 super)

Pcmd | PG rev i
(Pulse) M_ENC*CDV(4) |+ VG2(37 :
P — S (235 | 57 T s ———
; CMX(3) ] VIC(38) |
: J2S 06) :
Driver i (sec-1) Speed circuit i
output ition circui :
<p : (Pulse) ENR(27) (rev) Position circuit i
"""""""""""" Servosystemblock chart ~ Driverchat
Manual set machine parameter description:
PGl: position circuitug@db parédmepenuppapdhesar
VG2: speed circuit gain real setup value (par e
VI C: speed integral <circuit real setup value(]
Manual parameter setup description:
Step 1 parameter change to manual servo parar
1.driver parameter 19 change to ABCD(origin i
2.parameter 2 change to(J2:0202 , Super :0308)

3.shutdown and reset
4 . adj ust PG1, VG2, VI C

step 2 position circuit gain adj uwgtu(sk2 PaGdj( WGt
1.first set the needed servo circuamemgai nl&p(

t ool machine, encoder Kp set to 30,optical r
2.adjust servo parameter PG1l,|l et Feal yalmpet h
di agnosis screen parameter 8,9,10 equal to

step 3 VG2 adjustion(speed circuit rigidity):
1.VG2 is the adjustion of speed ciingubst rroingiedi, t

a value ,the machine will vibrate, decrease
2.use 1Im/ min speed, Fepm( tjhuemps nsamallelr aits 2b0et t er )
3.CNC tool machine in usual,directOfonnect si

Step 4 VI C adjust(integral constant):

1.VIC speed circuit integral machiinee shhiggeest
steady stay error is bigger ,servo response
P. S.

1.J2 super NO.3 parameter CMX,setting value i
2.parameter NO.4 CDV setting value is J2 1/ 2
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servo resolution setup(J2 super)
Pomd i Vemd rev i
(Pulse): M_ENC*CDV(4) |+ PG1(06) VG2(37) s :
; CMX(3) ) VIC(38) ;

1 (%C'l) '
Driver i Speed circuit i
tput | jtion circui :
ou:pu E(Pulse) “ENR(27) (rev) Position circuit i
" savosysemblock chat Driver chart

Servo parameter description:

M_ENC: motor max resolution when | eave the I
J2 FF series (400W):8192 ,J2 SF series (5
J2 super SF series :131072(16384*8)

CMX: command pulse multiplying factor numer ;

CDV:command pul se multiplying f apcutlosre dveanl ounei
revol ution

*ENR: driver send CNC encoder the output re:

motor real run cpacity=Pul se_CMD*M_ENC* CDV/

pul se value of motor actual feeback value °

CNC parameter description:

Parameter 61.. 80:each axl| e eeotutood esre rpvuol spea r naum
*ENR/ 4)
exampl e:
l1.set servo resolution first, set CANC iprarnaarcehtienr
W Pl use

EX:direct driving 5mm ball screwe spar dme t5@10 (

bel ow (J2 SF)

Cbv=5000 , CMX=16384 ,*ENR=5000

= 5

CNC parameter 61..80=1250 , CNC paramet el

.servo driver can receive 500K Putsengogmaodrn cnea:
bi gger then max input frequency of driver:

EX: 12 m/ min motion |gpPaeéede,rtechseanl 2OIOKn PLuIl se/ s,

max resolution paPwulirsiese to 0.5

.axl e card max output Pulse, 2048 matesee/ B @0BD
EX:interrupt time 5ms, max outpuecPul se eac
ot es:

.above parameter setup er rloos twhpems imoiVv,&nd ibiemwma

error t'aecbigervo alarm message occur .
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Servo systemchehet peolmabl e probl em:
l.phenomenon: after connecting wirer, BS.tSTITOP soopfet

JOG machine, butt meoolei ne doesn

possible probl em:

1.CW, CCW wire does not connect

2.0T wire does not connect, driverlfparamet e

2.phenomenon: JOG machine, machine seéfautnrwuonsin
controller occur follow error tomabdyp al arm
possible probl em:
1.CW, CCW and encoder pulse feeback directio
2.the setup Iis not the same i n el encctordoerri @ urla
feeback
3.Kp setup and driver PG2 setup are differe
Di agnosi s method:
1.1 NC_JOG*1000 run a step,diagnosi s 100r0g arf
CW, CCW reverse,and screen 24-27 of wvalue
2.1l NC_JOG*1000 run a step,diagnosi s 190d0r0e @ rf

screen 24-27 of value do not incmermrsegeni0d®
will accumul ate, should be the wrcomdgrats erta
3.1 NC_JOG*1000 run a step,diagnosi sl@@0eean
screen 24-27 of wvalwue also incregmcesild 080- ]
i's not equal to 32-34,should CNCdrivewui PG
setup

tatic status, motor has vibratio
bl em:
o big, adjust the value can sol

3.phenomenon:
possible pr
1.VG2 set t

O O On

=]
o

4 . phenome I NC JOG*1000, mot or hgsosawvarnwseh at

n
negative exchange situation can be seen by
possible probl em:

1.PG2 set too big ,adjust the value can sol
2.VG2 set too smanll

5.phenomenon: di agnosis screen 8-11ckearrerigre ISNCG
possible pobl em:

1.VIC set too big,suggestion: 20ms

2.PG2,VG2 set too small

6.phenomenon: CON JOG diagnosis scralnj 8malsike
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be no more than +/-10)

possi ble probl em:

l1.rigidity of machine is bad

2.setup machine of servo is bad(VG2 too s ma
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optical rul erpappti tatiantention
l.connect wire

. I'1. Optical ruler output A+, ArdB+, B-, Z-
Pinl. .6 ,optical ruler power neepgoweri mpo
RELAY2 +V , GND in signal good applicatio

2.parameter setup

paramrter 241..246 : optical r ul2‘axlpe ocsairt
opposite axle 6..10
parameter 261..266 : optical rulieal r&swoil me
frequency ,so only import optic peatal es
ruler , resolution set to 250 Pulse/ mm )
22“axle card setup : two a¥lcarcdards ressy o f, f
1,3 OFF ,2,4 ON ,take off | SR Junmpxlre ,marr
set to 2 ,in priciple* , apreocalde, mpsbcatl
rul er, MPG , spi hdbloearmlass to 2
di agnosi s screen message : par ametker eb04va:
di agnosi s screen message : paramedex clduntl
val ue

3.check the connected wire
|l .connect the circuit of encoder ftigrstsetadg

i s the same as the encoder , opteralt reulmarc hs
can run normally,set optical rulekd4dfleeba
244) , CNC start optiinccarle meaur te rJ @ @yeahuavdokenma t ti It
machine running ,should see the ghesl 8t e
screen optical ruler 104..107 changédruyul e
has came ,the change value direct raion
'l . wrong connecting wire : when the7 ncdgacnhi n
jump , possible reason ,there is goapower
A+, A-, B+, B- do not come in

I 11T optical rul er positive feeback :twhen i
104. .107 will keep accumulating tudaoubl €

circuit position eopboicaver ul efrlbpotsh dpilveea :
switch A+, A-

|l V.optical ruler parameter setup erlromot v
send alarm in short distance , butseanod et Haea
alarm(content: double circuit poswrtanogn ien
CNC optical ruler resolution parameter 2

V.optical ruler A,B itsfmodméomebytshoahd | N
ruler not come ,can see the val ueeeorn ,1Wwh3e |
i ndex comes in , mechancal coordiematieeksahno
come in
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optical rul er application unusual deal

Il . when machine runs ,only encoder ctiremble
hard when add optical ruler ,posstihl éapgrn o
rigidity not good

I If.irst ,do not start pitch error @aoampenhesn
104-107 is the same as mechanical ¢oorcdi o
nor mal (servo set the machine O.K.)

Il 'l servo | ocate norcrhalne hmeta swhreen pnmoas itt is @ @ nms
to have backlash , please measur e tchoen thaacetd
of optical ruler by | aser , makemeupesldse
as optical ruler (104-107) i f thely atrrkrad
shows rigidity not enough in connection

l V\do not start pitch error compensation ,m
ti mes, measurement reappear is bad ,it sh
good , should deal machine rigidiag not g
machine , can not get the resul ti g mpn e cihs e
optical rul er

V.do not start pitch error compensgtion
ti mes, measurement reappear i s gowd,t thare
i s error in optical ruler,reach pigbhpeerc

compensation
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4. 3 foll owi ng pearrraome(tFeerr rd)jef i ni ti on

Ferr quality : because servo quality ,location of servo motor ,cannot react the command of
controller immediately ,fall behind occur ,thisvalueisrelated by two reasons :
® speed command(Vcecmd) : higher speed ,fall behind more ,lower speed ,fall behind less
® circuit gain setup(Kp) : the gain more ,less fall behind
® public form: Ferr =Vemd/Kp

noun explain :

servo circuit gain : rigidity set of servo system ,gain value more ,orbit track precision

better ,process precision better(call on parameter 181-200 description)
Error counter : the error between the command that contoller send to axle card with actua
valuethat encoder back to axle card ,when static this value for offset ,when in motion mode
thisvalue for Ferr ,this value shows in diagnosis screen parameter 8,9,10,11
reasonable Ferr : controller will show the mapping reasonable value of motion speed now in
diagnosis screen NO. 32,33,34,35 parameter ,let the person consult to set the
machine ,compare parameter 8,9,10,11 ,can check set of parameter unreasonable

Maxium Ferr : setting value of controller inside ,when Ferr reach to unreasonable value(Maxium
Ferr) ,means there is a big problem in system ,controller will pause the movement now ,send
ALARM message ,thisALARM will remove automatically when Ferr back to reasonable
range ,no need to push “REAET “ key ,this value shows in diagnosis screen NO. 16,17,18,19
parameter

Steps of set the machine and diagnosis :

1. enter all the mechanical parameter in mechanical check table ,to parameter of controller

2. enter all thr servo parameter to controller in electronic control check table

3. gointodiagnosis screen ,let servo offset value adjust to O(paameter 8,9,10,11)

4. move the machineby CON JOG ,compare diagnosis screen Ferr valug( 8,9,10,11 ) to
reasonable Ferr value(32,33,34,35) ,if they are the same ,means setup of system is correct

5. if thereisahbig error between Ferr value and reasonable value ,change CON JOG speed ,see if
the error is bigger or not ,if not ,it shows the error come from mechanical problem ,if blow upin
the same rate ,it should set error of related parameter ,please check related parameter

6. mechanical related parameter : the rate of gear wheel (121-160) ,pitch of screw(161-180)

7. electronic control related parameter : encoder resolution(61-80) ,axle card
frequency(81-100) ,motor gained(101-120)

8. servo parameter setup : servo system circuit gained(181-200)

note :
® thisvalue has big effect of process precision ,set the servo machine must set to the actual
value close to reasonable value
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® set thetwo value very closein the axle that move together ,or the process circle may not be a
circle

® Ferr check in motion ,it isimportant protect to machine ,when screen occur alarm message
of following error too big ,please go to the diagnosis procedure above

Lattice value setup

phenomenon : continue Homi ng manryr ta nreesv g lout

of motor sometimes(ex: 4mm)

reason because the motion positloeseofoot
encoder | NDEX position ,cause whenmefiond
after | NDEX ,so ,position of Home. will

noun expl ain

i mit shift distance : the di st,atnocd ifrrdo rh ND B0

value can read from diagnosis screen
56(X) ,57(Y) ,58(z) ,59(A) ,60(spindle)

percentage , nor mal i's 20-80%

| attice value : pareamMenheli cnan sshi5f0t% dbifspanceaé
find HOME ,if CNC find |Iimit shifsteti st
val ue , wi |l | find next | NDEX , use next I

axle ,parameter 941(X),942(Y),943(Z2), 9:
application personl aonmnl ges @t oitfe cStNi@ornvi d rl
set | attice value protection value aut c

result way

1l when test the machine ,set | imit switch ,f
2enter into diagnosis screen ,see ipfartahmet era
i's too big or too small , show dosset g saeg goefs tLt

the position 20% to 80% of motor
3the principles of set the | atti deNDvEaXl we | per c

a safty distance to |limit switchr(ilg/ibnalevlioilm
shift value is 1/5-4/5 revolutioneofakuoeod
protection ,if shift value smaléwvol thaanl/ 6
start |l attice value protect i osrewcaotometioaly) | er
4 after set the parameter , do Homiureg ba gaiem ¢
1/ 2 revolution in edviedry, sthioome st hyaitf nieganrorlei mi
switch ,this |l attice value protection beco
50f the quality of Iimit switch ig whenbadc
ti me Homing ,camaddt itnhéi snple elOMEa metceom d8 £1 €6
It will rise the reapper of findengpl omiltas:

value protection
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note : make sure if the problem of mechanism
® when coordinate move in screen ,machine should move right away ,but dial guageis not
move ,usualy there is a problem of mechanism transmissin when over 30um
® when friction of machineistoo big ,also produce backlash value ,the error value of friction
can be seen by error counter (command and encoder pulse feeback are different) ,thereisa
phenomenon when use INC jog or MPG to start the machine ,do not move several um ,when
total to avalue ,finish in once ,if it is bigger than 3um ,may it is not smoothly in machine
fabricate ,occur the friction istoo big ,please check the relationship
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Make sure the
matched wire
is correct

Set CNC spindle
parameter

Set frequency
converter
parameter

spi

ndeemaehi

CMD+ ,CMD-
clockwise reverse,stop

\ 4

Spindle gained
encoder

A4

Frequency converter
control voltage
Frequency setup

CPU other setup

Spindle revolution actual
value
equal to setup value

Machine dry running
above 8 hours
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hh steps

Parameter setup,use surface voltage mode
clockwisereverse is controlled by relay

emergency stop must have

1. spindle=max rotational speed/10
2. spindle encoder O or 1

3. encoder revolution

frequency converter control voltage setup10V (servo4 5V)
frequency converter max output frequency r.p.m.=(120*f/P)
frequency converter acceleration and decaleration setup(lathe

suggesttion:60Hz-0 acceleration and decaleration 1)

spindle OFFSET setup(parameter 1631)
spindleicrease JOG speed(parameter 1721)
spindle JOG mode speed(parameter 1701)
spindle location speed(1741)

apindle locate shift(1751)

rotational speed table measurement

encoder encoder pulse feeback

Spindle normal rated revolution

(full speed 50s ,stop 10s and restart)
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Spindle machi seQdaadna

1

.t ool machine use frequency convamntder st oolbé¢ ro
by anal ogy voltage that axle cardneatdptbdo se
related variable ,ex: TelTa frequ@ebcyPrcobhi e
to dO0O02 ,open the machine afterveéimnemshdingp!
should show the revolution oppositehbobhl d &ah
paramter setup error
.spindle clockwise and reverse ,codtrohebyst
clockwise ,o0ne is reverse ex: T&l TOHCMetoht ad
frequency converter display shoubdkwhew 8&ahd
reverse ,if not ,should have errer BBABtOpnne
.emergency stop(switch contact outgdgutggdl yne
frequency converter E. STOP confBNCtcoDotMIick
frequency converter display shoul 8T®Row 1t he
not ,should have error in connecting wire o
parameter setup ,setthef r e qu e n c y tothbemexdrequergy that system need ,public
form : r.p.m= 120*f/P ex: 4P motor ,60Hz ,R.P.M.=1800r.p.m.,controller setup parameter
1671 ,spindle motor gained ,because reaction motor is controlled by dlip ,actual speed islower
than command speed therefore, frequency converter can set to higher revolution
frequency converter only recieve +10V-0V one way voltage ,when check the wire ,depend on
the spindle speed the screen showed ,use electric meter measure spindle input command valueis
correct or not ,opposite the value ,above frequency converter interface ,should map a frequency
value ,if not ,should the error of connecting the wire
if thereisan encoder in spindle ,can set parameter 1711 equal to 1 ,at thistime ,screen of
spindle speed shows the actual speed of spindle ,if frequency converter display output
frequency is steady ,but screen of spindle speed jumped very big(10% above) ,should thereisa
problem during encoder installation ,or during connect the wire ,when there is an encoder in
spindle ,should set NO. 1651 parameter encoder pulse number each revolution
when there is an encoder in spindle ,use S 1000 ,the screen should show 1000 revolution
round ,if not ,please check related parameter ,because frequency converter use slip control ,so
actual speed alittle smaller than set speed ,therefore ,can let paramter 1671 spindle gained
decrease 5% round ,the actual motor speed will more close to the command value
tool machine spindle acceleration and deceleration is important ,please set the time 2s (TelTa
parameter )
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spindle higbaorrkbwted setup:
1.set CNC paramet'eged68tlhd 700t & of gear wheel

22"gear the rate of gear whéglkapat hmetatreld®1
2.set CNC parameter 1671-1780 spinmae mevoluig
di veide the max output of axl e carhd s BXtmopt ¢
450r pm/ V

3.Ladder need to locate the spindl e 'ggeear ) lan,d2
gear :'2ged8r:3 ,R24 is set(equabeap Phrameteu
4 . CNC will depend the setup at thirmdttianef r, cpu «
converter automatically(0-10V)(auto transfo

Spindl e |Qaod&t i on
l1spindle |l acation shift value( parianndteer olc7ax 1)

the distance of spindle head | ocapisnhepsint
hand to turn the spindle head tohteheal ceabdtf
di agnosi s screen 28 parameter (spredbedabbbs u
to parameter 1751 ,when actual ghasge $beetno

of 28 ,close to that value or natme, ivfalncet ,,pil
adjust this valwue ,this value mustmebbaadpms

2spindle |l ocation speed : coll ocmatper iwcitil ep, (o
| ocati on speed;0sOetr .tpom.300

3spindle |l ocation time : the samd oasataboonv e i,me
to 500ms

4 Mi t subishi frequency converter aecsétuptio
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Servo spindl@ apilrdliexchange:

1

.SYNTEC CNC can use bbdespiendobempabhebhosnt i mbk
spindle can be exchanged by LADDER bet ween
.parameter 1791 set to 1 or 2 spiotdhbe | atPth

time ,CNC will auto change to seraxl s paxaHheaen
.parameter 26, mecanical axle that Lam«l|l a&s map
axl e ‘eaxx:l3e then mechani célaxaxel es estett o 04 3 , ¢
.parameter 1621 set the mapping mecGaaxlcall a

decide to 6)
.Ladder C63 OFF foe therspondreviews64hs5Cébar sp

r e

volutions are controll ed by prOo cwehsesn plraodgdres

MO3 , C64 ON

.Ladder C63 ON for of f the spindle maxdeke

mo

e X .

,
de ,controller of spindle is €optookbkedpbyp
GOl C100. F200. ;

.the time as bel ow

63 C axles mode(M 51) Caxle mode(M 51)

indle mode(M50) |

P A ) | Spindle stops
R36 lessthan 1
ce4/
C65 MO3/
Mo4 Spindle revolutions R36 less than 10
¥
VR | |
RUN
Spindle loose

8.Ladder design notes

1.

design two M code to be the modeSe@xspiamdle
mode)

.when controller on ,decide to spindle mod
.E_STOP , Reset , MO2 , M30 back to spindle
.when Ladder do M51 , make sure spitmdlne 1li)s, ic

change C63 to High only when stop

.when Ladder do MO0O5 spindle stopswermwhtemam el

r.p.m. (R36) ,please | et contactpionfdIleNV IRN
RUN in spindle mode MO03, M0O4 , and is ON in
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4.5 rigid tappidgagaohi s steps

valid version

Ver si n 7.10 or newer version

Ver si n 7.11 or newer version addtpaornametremnidl
Ver si n 7.12 or newer version add opfareannceotdeerr
Ver si n 7.15 or addpaameater 4viedr stioonset spindle of r
decel eration ti me

Connecting wire check
Check the derection of spindle systdem daia PS8

degree Please check when M03 spindleaskboMRWi ¢
decrease i f not please spindl e poseitt ip@m aemmect oedr e
spindle encoder polarity set to 1(negative pc

Set the machine steps
Rel ated system data description

NO. 13 spindle and Z axl e along th« Z hdinrgec triao
unit BLU

NO. 14 spindle and Z axle along theiZ BLUecti
NO. 15 spindle and Z axle along rouate degeeti

Rel ated parameter description

NO. 417 rigid tapping speed circuitygaf nZ laxd & c
spindle in the same speed step Zwhxhetfhalsl via
|l ess this value bigger Z axle falul belbibidgl g8
or swing will occur

NO. 418 rigid tapping acceleration icntremsittygad

axle follow spindle in the accelesptndhesmepe
this value |l ess this value biggererZ takkil ® J all ue
big ,exceed or swing will occur

NO. 419 rigid tapping spindle 100@R®Medecet erat
tapping

Adjust steps

1. write a tapping program as bel owngxgmpamred nloe
2.adjust parameter 417 |l et the fsalelnowiang €lrdr/ d
the same in symbol and proportions

3.adjust parameter 418 | et the cdvainmgg de rrramrg(es:
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data 13) is |l ess than better And emsask et hsaur el O h
5use as spindle 1000 rpm adjust paltameteo 01

Program exampl e

Tooth distance is 2mm ,use 1000esevolution t
(G84 operation instruction consult program f:
milling machine G94 mode

(G94) MO0O3 S1000;

GO0 z50. ;

G84 X10. Y10. Z-100. R10. F2000. P1. K3:
M9 9 :

Milling machine G95 mode
G95 MO0O3 S1000;
GOO z50. ;

G84 X10. Y10. Z-100. R10. F2.0 P1. K3:
M9 9 :

| athe Z direction tapping
GoOO z10. ;

GOO XO. ;

MO3 S1000;

G84 z-20. R2. F2.0 P1. K3;
M9 9 ;
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Step 1.

Step 2:

Step 3:

Step 4.

Step 5:

f

ndeHamed

Check OT+,0T-
HOME DOG connected
wire

A 4

Setup parameter
1% find Home

A 4

Check limit shift value
(diagnosis parameter56-59)
start lattice value protection

(parameter 941-960)

A 4

Set shift value of origin
(parameter 881-900)

\4

Set software route limit
(parameter 2401-2440)

steps

SYNTEC CNC application manual

Limit connect normal close contact

HOME DOG and OT

Best have overlapping

1% step speed(821-840)
2" step speed(841-860)
Home direction(861-880)

Make sure limit shift value is safe
(in 1/5-4/5 revolutions)

start lattice value protection when

not safe,protection cannot set easily

or will occur problem

Find Home again

Use MPG touch OT,back 5-10mm
Only set the mechanical coordinate

into parameter

Thistime of finding HOME,

Find Home again e the distance of home shift

value between the original home

Use mechanical origin to be positive

software limit on one side

Other side use route standards to be

negative software limit

Work range is at one side of origin

***the most ideal result above-mentioned ,should be the same distance

between positive negative software and hardware limit***
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tsubish A500 bEptcatdlenl oaati on

power distribution
* Connect spindle encoder signanndaot fowrtquwet:
frequency converter encoder to CNC
* Except spindle turn and reverseibugnah(sS
* And ditribute |l ocation cont r ollocRaLt& Rovh sfhuonr
* Finish | ocating : RUN/ SE
.M19 | ocation
* M19 On , RL/RM/ SD start
.parameter adjust
* Pr. 180 set to 22
.action

1.first | et spindle OFF (MO5 ,STF/ STR OFF)
2.after stop fully ,and send RL/RM/ SD ON
.spindle |l ocation shift value(parbhmeaterofh751
di stance of |l ocation point of spiatdkepsheaudsa
to turn spindle head to | ocati oni g@rddiionsciIr
parameter 28 (spindle absolute pestoipar ameé"
1751 , when actual c¢ hsathgwluetofe8 ticmoldi M%) s,i s s
near that valwue or not ,if not ,s$édaadjsesft i
value ,this value must be adjusted when adj
.spindle | ocation speed : must beimatg¢chad wi
principle ,spindle | ocat 5000 srpepemd. set about
.gpindlelocationtime : t he same as above ,in principte ,:
500 ms
.Mi t subishi frequency converter aecegétupati oh
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4.7 p rceosmpoenn s ati on

item:
® Backlash compensation
® Pitch error compensation

Noun explain :
Backlash compensation : between machine motor and ball screw ,through belt to transmission ,or a
gear drive ,because of backlash it will occur the motor rotate but the machine does not
rotate ,so need to do backlash compensation
Pitch error compensation : athough we use ball screw ,but because of the manufacture ,in the
situation that use low level screw ,the pitch is not accurate ,so need to do pitch error
compensation

Backlash compensation operation steps :

1. turn off backlash compensation first(1221-1240)

2. shutdown and reset ,find Home

3. use mocrotable to measure the value of backlash : use increse JOG ,run in one way ,after
touching micro meter indicator ,let the micro meter indicator return O ,and run reverse ,see the
distance how many monitor coordinate goes ,and micro meter indicator startsto move ,thisisthe
value of backlash

4. enter backlash value to parameter 1241-1260 ,at the same time ,start compensation function
(parameter 1221-1240)

5. shutdown and reset ,find Home ,use micro meter indicator to measure compensation function is
O.K. or not

pitch error compensation operation steps :

1. turn off pitch error compensation function(parameter 1301-1320) ,shutdown then restart ,find
Home again

2. setup compensation interval (parameter 1321-1340)

3. positon of origin in compensaton table(parameter 1341 —1360) ,suggesttion use the middie
value(50)

4. use HOME to be compensation datum point ,use block gage or laser to measure the absolute
value of each pitches opposite to origin actual error value

5. enter error value to parameter (8001-10000) pitch compesation table ,if mechanical coordinate is
positive ,compensate 50,51 .,if mechanical coordinate is negative ,compensate 49,48,47

6. after finishing setup ,start compensation function(1301-1320) ,reset ,find Home ,measure once
see the compensation is active or not

7. when setup is one-way compesation (parameter 1301-1320) ,it can only enter positive
compesation value ,two-way compesation usually use in laser measurement situation
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note :
backlash compesation and pitch error compesation are active after reset and find Home
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backl ash compensati on:
1. close backlash compesation function

(parameter 1221-1240 set to 0)
Step 1: Close compesation 5 shutdown and reset
function 3. find Home again
I 1. use MPG function , use micro meter indicator to
measure backlash
Step 2: Meastire back|ash 2. go in oneway , after touching mMicro meter
error value . . .
indicator , micro meter indicator returnto O
3. Qo reverse , see micro meter indicator start to
move after MPG rotate how many distances ,
this value is backlash value
1. enter backlash value to parameter 1241-1260
Enter backlash

Step 3: ] 2. start backlash compesation function
compesation value

l

Determine 1. measure backlash compesation result
compesation result | 2. precision not satisfy , please repeat step 2-4

3. shutdown, reset , find Home again

Step 4.

Backlash compesation point for attention:

1. backlash compesation function is active after finding Home

2. not use backlash compesation when using optical situation

3. not use backlash compesation when using two-way pitch error compesation siuation

4. the result of backlash compesation ,is the same as reappered of machine ,therefore ,the success
of pitch error compesation is related with precision of machine fabricate and the correct setup of
Servo
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tch error compesati on:

. 1. close pitch error compesation (parameter
Stepl: Close compesation
. 1301-1320 set to 0)
function
2. find Homeagain
v ) .
1. setup compesation interval (  parameter
Step 2: Setup compesation 1301-1340)
parameter 2. st positon where the origin is in
compesation table (parameter 1341-1360)
1. useorigin to be the compesation datum point
Y 2. use block gage or laser measure the error value
Step 3: Measure pitch error of each compesation interval

3. record the absolue value of each interval (origin

error is0)

1. enter error to pitch error compesation table
( parameter 8001-10000)

Enter pitch error 2. mechanical coordinate positive , compesaton table
compesation value 5051.52..

v

Step 4:

3. mechanical coordinate negative , compesation table
50,49,48.

4. theerror value of origin in compesation tableis 0

1. start pitch error compesation function ( parameter
Measure the result 1301-1320)

Step 5: _
of compesation 2. find Homeagain

3. measure the result of compesation

Pitch error compesation point for attention

1.

one-way pitch error compesation ,before starting pitch error compesation ,need to finish
backlash compesation ,and make sure the backlash function can be active
not to do backlash compesation when using optical ruler situation
two-way compesation ususlly use in laser precision check ,we do not do backlash compesation
when in two-way compesation situation ,close backlash compesation function (parameter
1221-1223 set to 0)
start two-way compesation ,if machine go through positive direction it will read poisitive
direction table,machine go through negative direction it will read negative direction table to do
the compesation
the result of pitch error compesation ,is the same as the reapper of machine , therefore ,the
success of pitch error compesation is related with precision of machine fabricate and the correct
setup of servo
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SYNTEC CNC sysem diagnosi s

1 CNC hdaradgwaorsel s

. check by eyes: each cardsin controller isfixed ,and lock the screw ,lock the screw in each

contacts

. check axle card : make sure CNC setup is correct ,after open the machine ,diagnosis screen

parameter 0,1,2 will jump fast ,for axle card is correct setup

. 1/0O card check : axle card setup is correct ,1/O card will run correctly ,if 1/0O card does not run

correctly ,please check the setup of 1/O card is correct or not

. RELAY 2 check :

® Seeif the green light of power light is bright or not

® Seeif threeyellow lights of relay2 twinkle continuiusly or not ,for it is correct to connect to
CNC

® Each output of RELAY ,thereisared light for it ,when isbright ,REALY ON , standards of
each relay 1A ,relay gets broken ,the red light is normal ON,OFF ,but relay can not
ON ,OFF ,please check by electronic meter

. HARDKEY check : /O setup is correct ,but hardkey does not work ,most possible the power

line of hardkey or the contact of cable loose

. Keyboard check : keyboard always happen interference ,please check the connect line of

keyboard have shielding or not ,and ground connection is good

. knob switch : see the knob swicth encode is normal or not from diagnosis screen R bit
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5.2 servoprsoybsilteeem di agnosi s

problem : the location precision of machine have deviation after using a period of time ,how to
diagnose that is a electronic control problem or a problem of machine(EMP2 card or SERVO5) ?

noun definition :

1. mechanical coordinate : return to origin after finding Home ,when the machine
moves ,mechanical coordinate must move afterward

2. absolute position recoder : axle total the encoder signal which encoder pulse feebackd to axle
card ,when 1% time to find Home ,absol ute position recoder will be clear to 0 ,after 2™ time to
find Home it will not clear to 0 ,in normal ,this value is amost the same as mechanical
coordinate ,this value record in diagnosis screen three system data
24(X),25(Y),26(2),27(A),28(spindle)

,29(MPG)

3. command absolute coordinate value : total the command value which CNC send to axle card ,
this value will clear to 0 when 1% time to find Home ,does not clear after 2™ time to find
Home ,in normal ,this value is aimost the same as mechanical coordinate , thisvalue record in
diagnosis screen three system data 40(X),41(Y),42(Z),43(A)

4. error counter : the difference between display controller value and encoder pul se feebackd
value ,clear to 0 when open the machine ,this value is almost the same as the command value
which controller send to speed circuit ,therefore when E.STOP |oose ,this value should be O ,if
not ,may the servo zero point (OFFSET) not return to 0, this value record in diagnosis screen
three system data 8(X),9(Y),10(2),11(A)

5. index position recoder(only servo5 has) : every time when encoder index ,hardware will latch the
absolute position ,put into this recorder ,according absolute position recoder and index position
recoder can determine loss pulse or not , this value record in diagnosis screen three system data
48(X),49(Y),50(2),51(A)
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SERVO4 card diagnose way
1. 1% step : after opening the machine ,find Home ,at this time ,mechanical coordinate ,absolute

position recoder(C) ,command absol ute position recoder(P) ,should be clear to O at the same
time, P',C of driver clear to 0 too
2. 2" step : start to operate the machine normal ,or processin along time ,when there is something
wrong in position of machine ,do not shutdown ,please stop operating ,enter the followed check
steps
3. 3"step : determine the signal from motor encoder to driver is normal or not ,find Home once
again ,seeif C of driver isO,if not ,signal isinterferenced form motor encoder to driver ,seeif
P of driver is O ,if not ,it shows there is command be clear during the motion ,possible problem :
SERVO ON be turned to OFF ,SERVO CLR ,SERVO RST ,E.STOP have action in signal
4. 4" step : make sure the signal from CNC to servo driver is not interferenced
Find Home again ,C’ of driver is 0 ,see the diagnosis screen of controller ,C value of system
data parameter 24,25,26 is 0 or not ,if not ,for the signal of driver and encoder is interferenced
when it goes back to controller ,P of driver is O ,diagnosis screen data 40,41,42 P should be O ,if
not ,CNC command to driver isinterferenced .
How to go into the screen :
. ESC back to the main screen
. Click “ “ ,enter sub-screen ,F1 : parameter setup ,F2 : diagnosis function
. Click F2 “diagnosis function “ enter sub-screen ,F1: PLC ,F2:system data
. Click F2 : “system data’ enter diagnosis screen ,parameter 24,25,26 is absol ute position recoder

*

*

*

*

P P E |
> N%ﬂ -
SYNTEC C
PC BASE c
>
P command pulse wave Static E=0 , P should equal
C execute pulse wave Move E=P-C , GAI N higher

E not execute pulse wave
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Mi t subi shi serveedwayewhdnafgneakdown
appearance : when diver open then jump to A16(encoder unusual),jump to A51 (overload 2) in a
second
possible problem : encoder breakdown ,encoder is bad in connect wire(break or short)
how to checl : after opening the machine ,push emergency stop ,at thistime ,servo will loose,
use hand to roate the motor to 1/2 revolutions ,see diagnosis screen parameter 24(X
axle),25(Y axle),26(Z axle) servo encoder pulse feebackd value ,if increase or decrease to
2000 or not , and return to the original position ,see diagnosis screen parameter |if encoder
pul se feebackd value has vibration or can not back near O ,motor encoder must be
breakdown

how to solve:
1. check the line from motor to driver is short or break
2. change a motor
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6. anal ogy servo system wiring

PMP2 card wiring

Axle card(PMP2) one card two axles ,lineisall from PMP2 card CN1

XY axe card ,threelines out from CN1 ,one 8PINS to X axle driver(C06 6PIN,CO4 2PIN) ,one 8
PINSto Y axle ,one 2 PINS to +5V,GND power

ZA axle card ,four lines out from CN1 ,one 8PINS to Z axle ,one 2PINS to CMD+,CMD- to
frequency conversion ,8 PINS to ENCODER back the spindle ,2 PINS to power +5V,GND

MPG axle card ,take two line out ,4 pinsto MPG ,2 PINS to power +5V,GND

| RT servo driver wiring
RST connect to power 220V

U,V,W connect to motor

CO6 is encoder signal contact ,six lines connect to PMP2 joint

CO4 need signal as below :

SPEED COMMAND+/SPEED COMMAND- (2,3) connect to PMP2 card
SERV O ON(14,15) connect to RELAY 2 board O5

SERVO ALARM (9,10) connect to RELAY 2 board (111..114)
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6.1 SERVO 4cwiptngnf@dAasB version)

1.SERVO 4 standards
servo 4 control
pul se output (CW, CCW) : it can constepppul mea
driver
encoder encoder pul se feebackd(d&k B,wl)Il I ovina
A, B signal into quadruple frequeney V
position recoder (absolute countars) ,t
i ndependent ,the opposite relationshi
i ndex hardware | atch : each ti meheheal uade
absolute position recoder ,l atch on
spindle control P4thoisntayudhies eopaurte stpwa dplien aol
signal
MPG i mport : this card is on P3 pbibhb MPBer
(+5vV,A,B) ,it can read the value of MP

2. each joint PIN definition

P1 1:1A+ ,2:1A- ,3:1B+ ,4:1B- ,; BLMEc+ ,6:1
11:1CwW+ ,12:1CW- [, 13:1CCW+ |, 14:1CCW-

P2 1: 2A+ ,2:2A- ,3:2B+ ,4:2B- ,; BLMEC+ ,6: 2
11: 2CW+ ,12:2CW- [, 13:2CCW+ |, 14: 2CCW-

pP3 :1:3A+ ,2:3A- ,3:3B+ ,4:3B- ,bBM3C+ ,6:3C

9: MPG+5V ,10: MPGA ,15: MPGB11: 3CW+ , 12: 3«

P4 1:4A+ ,2:4A- ,3:4B+ ,4:4B- 85ABNM+ |, 6: 4

10: CMD- ,15: CMD+ 11:4CW+ ,12:4CW- |, 13: 4C(

3. software setup :
X:1% axle,Y:2" axle ,Z:3"% axle ,A:4™ axle ,spindle:4™ axle MPG :5" axle
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6.2 SERVO 4cwi ptnhgnd€sD/
1 .SERVO4 st andar ds

SERVO4 contr ol

pul se output (CW, CCW) : it can
driver
encoder pulse feeback(A, B, C)
signal into quadruple fr

position recoder (absol ut

E version)

consieepppul me
whbangaecad:l

equency val uce
e countadrs) ,t

i ndependent ,the opposite relationshi
i ndex hardware | atch each timeheheal uade
absolute position recoder ,l atch on
spindle control this card i s on otuhhe uR4 sjpoii
anal ogy signal
MPG i mpor't this card is on P4 pechttot MP&
(+5V, A, B) ,can read the value of MPG
2. each joint PIN definition
P1 : 1: 1A+ ,2:1A- ,3:1B+ ,4:1B- AL5M-1G+9 ,S6ERIVC
10: SERVO CLR 11:1CW+ ,12:1CW- ,13:1CCW+ |,
P2 : 1:2A+ ,2:2A- ,3:2B+ ,4:2B- LE:2€T+SERVQ.
10: SERVO _CLR 11:2CW+ ,12:2CW- ,13:2CCW+ |,
P3 1: 3A+ ,2:3A- ,3:3B+ ,4:3B- ALSM-3 O+ SERV3
10: SERVO _CLR 11:3CW+ ,12:3CW- ,13:3CCW+ |,
P4 : 1:4A+ ,2:4A- ,3:4B+ ,4:4B- ,9: MB&_B6: 4
10: DA_CMD- ,11:4CW+ ,12:4CW- ,13:4CCW+
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6.3 SERVO 8ewcripgion

1 .SERVO5 standards
SERVO5 contr ol

pul se output (CW, CCW) : can connetcetp peurl sneo tt
driver
encoder pulse feeback(A,B,C) : whemamegpe oA ¢
signal into quadruple frequency val uce
position recoder (absolute countars) ,t
i ndependent ,the opposite relationshi
i ndex hardware | atch : each ti meheheal uade
absolute position recoder ,l atch on i
servo | O control : servo alarm , SERVO r esc¢
spindle control . there 2 pin inttppendphnthd]

anal ogy signal (0-10V)

2. each joint PIN definition

P1 : 1: 1A+ ,2:1A- ,3:1B+ ,4:1B- AL5M-1G+9 ,S6ERIVC
10: SERVO CLR 11:1CW+ ,12:1CW- ,13:1CCW+ |,
P2 : 1:2A+ ,2:2A- ,3:2B+ ,4:2B- LE:2€T+SERVQ.
10: SERVO CLR 11:2CW+ ,12:2CW- ,13:2CCW+ |,
P3 1: 3A+ ,2:3A- ,3:3B+ ,4:3B- ALSM-3 O+ SERV3
10: SERVO _CLR 11:3CW+ ,12:3CW- ,13:3CCW+ |,
P4 1: 4A+ ,2:4A- ,3:4B+ ,4: 4B- ALSM-4, 0O+ S ER V4
10: SERVO _CLR 11:4CW+ ,12:4CW- ,13:4CCW+ |,
P5 : 1:5A+ ,2:5A- ,3:5B+ ,4:5B- ALM-5C+ 9, 6GB.ERY
10: SERVO CLR 11:5CW+ ,12:5CW- ,13:5CCW+ |,
P6 : spindle CMD+, CMD- (2 pins)

9. softwaresetup:
X:1% axle,Y:2" axle ,2:3" axle ,spindle:4™ axle ,MPG :5" axle( in MPG situation may not use
spindle ,it can add control to 4" axle ,5™ axle)
10. wiring description :
® in principle each axle one cable ,match all servo signal inside cable ,including encoder
encoder pulse feebackd ,pulse output command , ALARM ,SERVO
CLR ,SERVO_RST ,SERVO_ON
® other wire only connect the normal close contact of emergency stop switch in principle
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® how to connect the wire at controller :

name controller - driver name  controller - driver

A+: PinL — CNI1A.6 A-: Pin2 — CN1A.16
B+: Pin3 — CNI1A.7 B-: Pind - CN1A .17
C+: Pin5 - CN1A5 C-: Pin6 - CN1A .15
CW+: Pinl1 - CN1A3 CW-: Pinl2 - CN1A.13
CCW+: Pinl3 - CN1A.2 CCW-: Pinl4 - CN1A.12

ALM+:  Pin7 - CN1B.13&3 ALM-: Pin8 - CN1B.18
SERVOON :pin9 -CN1B .5

SERVO_CLR: Pin1l0 - CN1A.8&CN1B.14

OUT_COM: Pinl5 - CN1A.10

note :

ALARM signal use the inside power(+24V) of driver ,so let driver 13 pin and 3 pin of
CN1B short

SERVO_CLR and SERVO_RST thistwo signal should short in driver side ,when push down
emergency stop(CNC not ready) ,five axles board SERVO_CLR and OUT_COM ,short will
be output ,this signal should do reset & clear to driver at the same time ,so CN1A 8 pin and
CN1B 14 pin of driver should short

® emergency stop : surface wire(normal close contact)

depend on CE ,when there is emergent thing occur ,operator push emergency stop
button ,must cut off the heavy electricity on surface line ,even though SERVO 5 in CNC not
ready status,it will cut off SERVO ON ,servo will stop ,but still prevent some accident ,servo
under control ,emergency stop button can force SERVO_OFF ,EMG contact of driver connect to
the normal close contact of interface E.STOP ,EMG(CN1B.15) can connect to CN1B.20 or
CN1B.10

® how to connect MPG :

five axles card is all five axles controller board ,encoder interface is differential input
interface ,therefore it may use MPG single ended situation ,need connect A+,B+ to +5V ,how to
as below :

name contorller - MPG name controller - MPG
A+ Pinl - +5V A-: Pin2 - A
B+: Pin3 - +5V B-: Pnd - B

® standard cable:
one 15 Pin D type ,aonther are two 3Mo] pionr

emergency stop |ine left 100cm (bl Bemline
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64 mechanai cal check tabl e

machinery plant : company : checker : date:

i tem X axl e Y akl e

Gear number at the

ball screw side

Gear number at the

motor side

Pitch mm

Suitable position

of machingce | imit

switch

Suitable tijght of

Synchronous| Belts

Bal | screw map to

bearing feeback

need to |small er

than 10um

HUNT POWER DRI VES

PANAMECH fi xes

actually pbet ween

bal l screw and

mot or

Spindle hlead 1. parall el degree wij
2.

Oi | presspurjeointlfix actually
2.

Check the

connection of

servo motir uvw

Sign by manager :

Z

t

h

axl e

Z ax|l

note : after finishing thistable ,please copy three copies ,one follow the machine ,one preserve by
company ,one preserve by checker
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5 Mitsubidsrhiivesrerwiori ng descripti

driver standar ds

position control mode : it can c)n,neartampeat
set the control mode i s position contrc
encoder encoder pul se feebackd( Ae Bf,eCe)boauctkp u
driver CN2 ,l et A,B ,C signal oueput
axle card at the same time ,encoder
parameter parameter NO. : S ¢
OT+, OT- : one way stop control ,icranpruisrec ihm
not connect when connect the wire , &
E. STOP : hardware cut driver dirS IcQR yc o mnoet
directly to driver E.STOP contact ( CN:
connecton ,E. STOP contact connect to
connect the wire ,skip driver U, V, W
Servo On : afteenCdNCableaddr i véer rnol reem h avhe
serius alarm ,need | et Servo on disabl
Servo Alarm signal . Open/ Short
each joint PIN definition
CN1 : 3:CW+,21:CW- ,4:CCW+ ,22:CCW-, 1lB6CA+
This joint is connect with cont rmd lcearb |feo)l
CN2 : connect motor encoder and out put
CN3 : RS232 parameter input
CN4 : 1/ 0 signal output , CNC needALABMus@TSE:
OUTPUT : SERVO ON:pinb5 , EMPG:15 , OT+:16
OUTPUT the same point : SG:10, 20
I NPUT : SERVO al ar m: 18 , I NPUT t he same
how to connect heavy electricity
L1,L2,L3 : driver back pole crystal heavy e
L11,L21 : driver front pole control the pow
Not CE connect way : L1, L11 paral tehneobhnen
connect to R,S, T heavy electricityer ECNT(
pinl5, pinl0
CE connect way R, S, T power conhkek,itL2Db @®dmrn
to electromagneti c s wi tcormectitorep etc tsriodnea g r_é€
switch output , E.STOP connect to el ectr
contact ,when E. STOP run ,only cuoutthaéaet
controller electricity
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Setup machine steps

l.use AUTO turnning that provide luye Miftiswshi s
servo echo to the | ow echo(par anietteerr na2c hsie
run a period time by wusing 500r .galm.pardmea tv
reasonabl e value automatically

2.after AUTO turning ,please checkrametual Fe¢
8,9,10,11) if close to reasonabl & 2Fe3r3r,(3ddi, a3
or not ,if 1t is close ,all are QOp&matef O
i ncrease or decrease)

3.confirm after setting machine
®i ncrement JOG(I NC JOG) *1000 , seay i,fande rnr
overshoot (diagnosis parameter 800 ,dWarge
positive and negative)
®@econtinue manual (CON JOG) , by speeasdnallmm/ miam
close to reasonable value

note:

if increment JOG converge soon ,but cannot reach 0 ,please increase PG2(NO.35)
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6. 6 PANA sewvoidgidescription

l1.driver terminal description : nAkeMd(30) mMaCOM
connect 24V, COM-(41) connect GND , SERVO ON
2.driver wiring description
position command : CNC CW+(11),CW-t({d4az2dr i C€
PULS1(3) ,PULS2(4) ,SIGN1(5), SI GN2(6)
encoder encoder pulse feebackd :5LCNC-A6] 1)
connect to driver A+(21),A-(22),B+(48), I

Servo On : CNCcoth&EROMIerOERYD ON(29) (above 1
pl ease control by outside RELAY)
SERVO CLR : CNC SERVO_CLR(10) ,cdbnnect to
Servo Alarm signal : CNC ALM-(8)AcbMmO@&rt t
connectto driver COM+(7)
Surface power (+24, GND) : +24V comrmeéct ot drdr

COM- (41)

3. SERVO driver propeetdybacabpoke tK&ayv y ud Il e/c tc
to power ,then can start SERVO N ttoh ecroenftorr
this difference of time(about O0.&6entr oheb
surface RELAY ,after connecting to heavy
time , SERVO_ON RELAY closed ,o0r pbaeakepON
al ways , SERVO ALARM CLR (Pin30,31 short)

4. how to connect the heavy electricity
L1,L2,L3 : driver back pole crystal heavy e
L11,L21 : driver front pole control power o
Not CE connection L1,L11 paraltehneohhnent

connect to R,S, T three-phase curr@Nt, hatlk
pole heavy electricity ON right away
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6. 7 el ectr iccheccokn ttraobll e

machinery plant : company : checker date

item X axle Y axle Z axle A axle check

Origin lattice Diagnosis Diagnosis Diagnosis Diagnosis

value screen 56: screen 57: screen 58: screen 59:

(%)

Software travel  (2401: 2403: 2405: 2407:

[imit setup 2402: 2402: 2406: 2408:

(2401-2440)

Servo Ferr check |Diagnosis Diagnosis Diagnosis Diagnosis
screen 8: screen 9: screen 10: screen 11:

Rate of servo

motor |oaded

Spindle motor Spindle loaded : clockwise and reverse of spindle:

check Spindle speed: acceleration and deceleration time of

spindle:

Alarm check Spindle alarm :

(wiring&ladder) |OT check :

Check theline  |1.the signal of line match to wiring PIC

2. tight the PCB & joint
3.tight the screw of terminal

Continue running
8 hours

* GO1 1m/min diagnosis screen 8,9,10,11 following error is
same

* when stop ,diagnosis screen 8,9,10,11 following error is O or
+lor-1

* gpindle 100% 10s ,stop 5s,continue running

Electric leakage
check

system,water machine ,spindle, R ST mapping to F.G. cannot
be less than 20K Q
transformer....R ST mapping to F.G cannot be less 20KQ

Repair documents

1: wiring PIC 3. print the parameter file
2:1,0,A definition 4. make PLC Ladder file

note : after finishing thistable ,please copy three copies ,one follow the machine ,one preserve by

Sign by manager :

company ,one preserve by checker
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6.9 spindle(frequency conversion motor) C axle(servo motor) how to use when
coexist :

. inwiring ,spindle DA matches to frequency conversion ,parameter 1621 to setup 4™ axle(same as
Caxle)

. spindle encoder parameter 1711 set to 1 ,spindle resolution 1651 setup and the resolution of C
axle motor encoder

. setup in spindle parameter is the same as normal frequency conversion lathe

. C axle parameter set 4™ ax|e(26)

. Caxlewiring way ,SERVO ON is controlled by one singlerelay ,this RELAY synchronism wih

C bit C34 ,servo alarm read by single | point
(SERVO 4 does not provide C axle servo alarm signal check and exit)

LADDER cooperate : before MO3,M04 relay ON ,need to check control RELAY of C axleis
SERVO OFF ,(AND C34 ON status)
. before the C axle command ,M51 first ,make sure that spindle stop first(see if the encoder value
of spindleis close to stop ex: 0.1s motion less than 1 degree) , then C axle servo ON ,LADDER
isdesigned by M.S.D .
. after C axle command ,execute M50 ,C axle SERVO OFF ,let C 34 ON(C axle go to ,manual
control)
. M0O,M01,M02,M30 ,RESET ,E.STOP need to let C axle SERVO OFF (in not process status ,C

axle need SERV O OFF ,control by single relay)

note:

*, The rate of gear wheel between servo motor and spindle 1: 1 ,or there will be problem in thread

cutting.
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t o us

e) - pin
e) - pin
e) - pin
e) - pin
e) - pin
e) - pin
e) - pin
e) - pin
e) - pin
e) - pin

de) -
de) -
de) -
de) -

RS232C setup and how
Suit version
Build 683 and newer version
Har dware wiring
CNC control l®rr(agcukblsiicde( mot her)
9 p¥Nn9 pin
GND- GND pin5(CNC sid
TRA- REC pin3(CNC sid
RTS-CTS pin7(CNC sid
REC- TRA pin2(CNC sid
CTS-RTS pin8( CNC sid
9 p¥n25 pin
GND- GND pin5(CNC sid
TRA- REC pin3(CNC sid
RTS-CTS pin7(CNC sid
REC- TRA pin2(CNC sid
CTS-RTS pin8( CNC sid
rack sidetp®PE(imo} her)
9 p¥N9 pin
2,3,5,7,8 pin connect on
25 p®n9 pin
GND- GND pin7(rack si
TRA- REC pin3(rack si
RTS-CTS pin5(rack si
REC- TRA pin2(rack si
CTS-RTS pind(rack si
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. : Det ai |
Descript Range Unit descri
3901 master |[[®#nd] s| ave 0: controll er
mo d e 1: peripherjal or
this paramerter
meani ngf ul when
rate contr ol mo d €
to 2
3903 Dat a [tlr,a2ns fler 1: COM1
communi cajtion 2 COM2,;
port posijtion
3921 Speed [0G, 6Fi st b0t 2400;
port communicat e per (1: 4800;
seconzad: 9600;
3: 19200;
4: 38400;
5: 57600;
6: 115200;
3922 Bytes [0F, 8Fi st 7: 7 bytes
port datja 8: 8 bytes
3923 First plo0t2Fthanged 0: ASCI ;
code form 1: El A;
2 | SO;
3924 First por 8] dlat a 0O: no DC code
out put and 1: add DC2 o sta
peri pher all dat a;
contr ol mo d e 2: add DC4 |[to en
dat a;
3: add DC2 fo sta
data and adgd DC4
of dat a;
3925 First poOr,tl]sifngl e 0: EOB;
bl ock end ( EOB 1: add CR blefore
out put molde
3926 First [ O, ppr t 0O: no;
DC3periphleral cont 1: vyes
r ol code i s t his par ameter
appositivie or not meani ngf ul when
fl ow rate clontrol
set to 2(software
rate controll)
3927 First port fll ow 0: no,
rat e contr ol 1: CTS/ RTS har dv
mo d e mo d e ;



Descript

Range

Uni t
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Det ai |
descri
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2 Xon/ Xoff soft
mo d e ;

3928 First port 0: no,;
correspon|di ng 1: odd corrjesponc
check way 2. elven

correspondi|ng;

3929 First port sjt op 1: 1 bytet];
byte 2 2 byt es|

3941 Second |[ 0, 6] b0t 2400;
communi caltion per (1: 4800;
port speeld seconzad: 9600;

3: 19200;
4: 38400;
5: 57600;
6: 115200;

3942 Second |[@gBt dat a 7. 7 bytes
bytes 8: 8 bytes

3943 Second |[ O, 2por]|t 0: ASCI ;
changed clode fonrm 1: EI A;

2 I SO;
3944 Second |(dat&a] out put O: no DC cont
and peripher al 1: add DC2 fto sta
control dat a;
form 2. add DC4 [to en
dat a;
3: add DC2 to sta
data and adgd DC4 1
of dat a;

3945 Second |[[pb,yX] singl e 0: EOB;
bl ock end ( EOB 1: add CR blefore
out put f ojrm

3946 Second |[Ppol} DC3 0: no,;
peri pher all 1: yes
contr ol code i $ this par ameter
appositivie or not meani ngf ul when

flow rate clontrol
set to 2(software
rate contr o|l)

3947 Second|port f|l ow 0: no,;
rate contjr ol mo ¢ e 1: CTS/ RTS har dv

mo d e ;
2 Xon/ Xoff soft
mo d e ;

3948 Second|port <clheck O: n
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) ) Det ai |
Descript Range Uni t

descri
way i n apjpositi e l1: | odd
2. elven
correspondi|ng;
3949 Second | port sftop 1: 1 byt e;
bytes 2. 2 bytes;
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RS232 | oad

1.press

[edit]

t he

il A ORE SRR 5 4G s
OHLHY Wl HeES1EHH E8 AL e
[& eatll] Ofs S 1A-BR &3 45 ae
R A S 1ET AL e
DH-1HH Ho:1 He-18YHH B3 4L am
[ ] OES S 1A-BA 73 45 am
O I HHH EE S 1EHH AL e
AT ZUE B 18-BE @945 am
o iRZA E SRR AL am
DAHINE afd Hi-1E"HH &1 4L e
[ERLEE T o BHA1R-B0 &3 45 ap
(=R iG] PHE BES1RT AL s
(=R o= Hi-S1E"HH 53 45 am
oA 24E S 1ACBA 345 am
CIRHE 417 HAS1EHE F AL ss
DL 2l HS1EHH B S am
(=R oY 2] 75 BS1ACBA TR am
L= e HAS1EHH W5 AL e
= iy HHG Froyrams

2.press [ RS232

SYNTEC CNC application manual

file

[ fil es] to file c¢onthroow
DT SI0E BHEEH CIFTTIA:. AfS BE.F.H ,FA. 75
I11:
0Oz 7,
R
[T o B |
COF SZ2nfA:;

NGRS rom G

e i POR GT3

i =i FoR G4

AR T ol L
[t Py P i |
[ i e |
[y o |

S B demn e s
GHA WLH.
Lod HJ5H.
HI E3Aia R
B HUHEE

i nput ] bel ow screen appear

3.after enter
di spl ay

RSz3Z F| o888z

ey 0

t he
transfer

name
status
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dur i

ng transfer

SsCcreen

t hreane ¢y otgor a ma cg



files

l1.press
up and

out put
[ edi t]
down

t

[ fil es]
o sel

ect

t o

SYNTEC CNC application manual

fil

the f

i R ]

e
i

ol 18981

alAlA
1Az
oA
0184
LREE. ]
LR EE ]
01581
LR L= S
D1sas
01684
Lk E=0.
REZ3Z

B B-18-B8
358 B4-18--B8
458 B4-1B-B8
969 B1-18788
B3 B-18B8
BEA BS1BBE
FET B0 BBR

S
CHH
s
([
1E1
il

[ B Ry
(LS B iR ]
=1 LH-"HH
H=1" LH-"HH
K=" LH-"HH
- LH-"HH

24 el IH-"HH
419 B« 1H-BH
81 B--18-p8
439 B=-18-98
36 B-18-88

BC Prouran

1]
L]
L]
L]
an
an
P

Am

L
WIAL mE
UL mE
Fidh ma
AL

L]
[ ]
&
L1}
Aan

o
Tii:
UERR
UL, |
BREAETIET
BOZ EEmna;

. ar. FOE &t
EF DT For G4
EFHITE T e o
LT T BT ]

T T BT

R |

U H A demms progras
LBE oA, :

88 HoE.:

n3 E3888 na;

Chz Sl

2.press

5183, o1eel, F|| Rsz23z 157

EIDE ROUCH CUTTIR: BB88 R.F.H .FB.25

3.after

pressing

[ OK]

strat
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HO WYNTEC CNC wiotnhnefcasy Vi ew

SYNTEC CNC controller can be PLGEhiendd evp e immd emat

interface module ,such as EasgViewommelr Teahi :
machine interface development entwvhronmentPlL Gy
(Mi t subi shi FX series) fully consist man ms
communication convention ,the definition as I
| NPUT DX - - I 0~127
OUTPUT Y - - - O 0~127
Supporting contact : M - - - A 0~511
Regi ster : DL - - R 0~255
*ti mer contact wvalue T - - - Ti mer cor
*counter contact value : C - - - Counter
*timer actual wvalue TV - - - Ti mer pres
*counter actwual value . CV - - - Counter p
application point for attention as bel ow
lthis fuction use man machine inteird agreodieded
man machine interface panel ,to write the
2this controller provide the commsehi wat hon
Mi t subi shi Fx please set the out piuctatfioornrm t o

convention when connect to CNC

3X,Y, M, T,C, TV, CV are difined by wuser

4 because R is 32-bit register so obeEOR RaApmagp,
DL2; R2 mapping DL4; R3 mapping ®LbnR2b6n ma:
i's according to SYNTEC CNC difinkNTEGE CHE&i |
application manual

5reality 1/ 0 control ,contr ol by BaddeEC CpCe.
consult SYNTEC MLC manual

6 RS232 setup :Baud Rate: 9600, Parity: Even, Dat
Bits: 1, Mode: Terminal, Code: ASCI |

*for not provide in presently version
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open maebhnmake steps

Use Windows paints to | oad the screen
Select [image][property] in |list of pain
unit pi xel

color col ors

wi dth 640

height 480

then press|[ OK]

Select [file][save as new file] in |ist
File type 16 colors BMP
Pl ease enter the new file name then pre

Use Ghost Graphic to transfer the P ifliel etr
to .PCX file

Rename that file to SYNTEC. PCX puMtEXIEhde
file SYNTEC. SYS
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Di al ogue graphi bermanuPaC€Cture st e

1. load the PIC file to Windows paints
2. Select [image][property] in list of pai
unit pi xel
color col ors
width picture widtHh
hi eght picture hieght
then press [ Done]
3. Select [file][save as new file] in |ist
File type 16 colors BMP
Pl ease enter the new file name then pres:c
4. Use Ghost Graphic to transfer the BIMPI & itl
to *. PCX file

transfer filklabbobniastdahow to use
1. please the related program unzip in the
2 execGwWs
3. select the BMP file which want to trans
4 pres6ONYERAMA the | eft up side of the scre
in POP UP window
5. finish all action automatically
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custom sbhswalkeation steps

installation decription
1.when press [diagnosis][system]]|[ sdfltowegrye hiarv
SETUP. BAT itwilf show out if hve

pl ease keep the instal/l di sk in floppy
pl ease shutdon and reet to continue inst:
2.after reset CNC will run SETUP. BRAI aiurt of nhaotpipcy

therefore only write your own SEaUP. BA& f hkna:

exampl e
want to copy c¢cnc.lad to cnclapp direction
want to copy panel .pcx to cnc\ldata directi

SETUP. BAT contents as bel ow

copy b:\cnc. 1| ad c:\cnc\lapp
copy b:\panel . pcx c:\cnc\ldat a
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screen color adjust

valid version
Build 696.03 or newer version

description
screen color define by [Colors] section in CUSTOM.INI thisfileis under CNC\DATA
direction if you want to correct to screen color ,please correct thisfile
When thisfile does not exist system will create thisfile by default color when open the
machinefirst time thisfile can be covered when system program renew do not worry the
default color disapper when system program renew

Color definition form
[Colors]
color keyword = color code

example
[Colors]
AlarmActual = 15 /I dlarm screen words set to bright white
AlarmHistory = 15 I history alarm screen words set to bright white
CoordinateData= 15  // coordinate value words set to bright white
CoordinateTitle=10  // coordinate title words set to bright white

Col or code

code Color

0 Black

1 Blue

2 Green

3 Cyan

4 Red

5 Purple

6 Brown

7 White

8 Gray

9 Light blue

10 Light green

11 Sky blue

12 Bright red

13 Bright purple

14 Yelloe

15 Bright white
Col or key word |1 st
AlarmActual Alarm screen words color
AlarmHistory History alarm screen words color
CoordinateData Coordinate value color
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CoordinateTitle

Coordinate title color

FuncK eyBack Function key background color
FuncKeyFore Function kry words color

Global DataBack Public global data screen background color
GlobalDataFore Public global data screen words color
GloballtemBack Public global item background color
GloballtemFore Public global item words color

GuideText Operation guide screen words color
HelpDiaog Assist dialogue box background color

L adderConnect L adder table line color

LadderLight L adder table contact color when ON
MonitorProgText Program display words color when doing process
ParamDataBack Parameter screen data backgound color
ParamDataFore Parameter screen data words color

ParameltemBack

Parameter screen item background color

ParamltemFore

Parameter screen item words color

ParamTitleBack

Parameter screen title background color

ParamTitleFore

Parameter screen title words color

PLCData PL C status screen data words color or OFF status words
Color

PLCData2 PL C status screen data words color

PLCDataL ight PL C status screen data words color when ON status

PLCTitle PL C status screen title words color

ProgramEditor

Program edit screen words color

ProgramFileMgr

File manager screen words color

PrograminfoBack

Program edit screen state fence background color

SettingData Data setup value words color
SettingHeader Data setup main title words color
SettingTitle Data setup value title words color
WorkSpace Working space background color
WorkSpaceDate Working space date backgrounf color
Work SpaceGlobal Public variable screen background color
WorkSpaceHint Working space hint background color
Work Spacel nput Working space input background color
WorkSpaceParam Parameter screen background color
WorkSpaceRunProg Working space processing program name background
color
Work SpaceStatus Working space status background color
WorkSpaceTime Working space time background color
WorkSpaceTitle Working space title background color

149




SYNTEC CNC application manual

How t o use eedxitteorrn al

Valid version
Bui |l d 700. 05 or newer ver si on

Description
external editor is appo]jnsedt bgniNbugEESTDOMI
i s under CNC\DATA direction i f ydady umsded heax
file
When this file does not exi st syfsatudm wiallluecn
start t he mac hithigfilettan lre sovered wham system program renew
do not worry the default color disapper when system program renew

notices

some external editor need to use duskRihg lkat

editor ,change working directiohotbaads afi e kdibra
hard disk has | arge space |l et extesnatemddt 9k
finish

contents

[ HugeEdi t or ]

command = HugeEdit. bat

enable = 1
description command keyword usent o ga xeditom i atl h e
Enable keyword use to start externmal uedki texrt et
editor i n program edit aspcprecaern [wiarlg en oftiolne kedgi te]n afbu
is 1 for using this external edidy rwitlhe mappreocagr
file edit] key

HugeEdit. bat contents
d:
md \temp
cd \temp
c:\heb5\ heb5 %l
C:
description this*.bat file create awork direction “temp” in D: then change direction to temp run
that editor after finishing change direction to C: and finish program return to system
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| oad ZI P fil e

fit version

Build 663 and newer version
Compress procedur e
l.compress work program and put it in disk ex

| oad procedur e
l.insert the disk to floppy and pr eesrs s[cerdeietn]

ELT] el BCIRHE PR e (T mIBE REEH CuUTImE e HOFLN L PR
ECICE] N BSTAHE LAY s

s W AR AL s O

oF A HET BT ERL AN

D IS BA1RTH B4l

B S BOIRHE AR e P

] il BESIRTE 1AL e f

SR S IR AR e I I
1A T AT L A e

sinm P2 AR AR e

= 1HE . B TAHE L A e

BE Hd IR T AL s §

B[] EFS B IAHE AL e

i [ k] 24 BEIETE WAL aa L HoA dmes
S AU B IR AR e

AT R ] THE R 1EHE B AY sa ©
=1 ATH 1R AR A
T TAs P TRHE PRI AR s
B DHC Pirgian

2.press disk import then select that file and

opaEl . Z1P

3.then enter what file name you wanautpomgtriaama w
and put it to assigned file name

& A FEZT, arN0@eal.ZIP, E|:oasai |
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system modul el psteitounp( sdyesstcerm par amet

system shared data saved position

System program C:\CNC\ EXE
Ladder program C:\VCNC\ APP
System par ameter C:\VCNC\ APP
Macro program C:\VCNC\ MACRO
String file PIC TXT C:\CNC\ DATA

User data savaeddpobsetent system
System parameter 3219

O(no SRAM) Wor k program C:VCNC\T

OPLI ST di al €gVENCMMEGNEFI LES
program

Tool data baditki CNC\ USER
Wor kpi ece coordinate
shift value

TEACHI N dat a

l1(have SRAM) Wor kpi ce program A:\ CI

OPLI ST di al AgVENCMEGNEFI LES
program

Tool data baMmki CNC\ USER
Wor kpi ece coordinate
shift value

TEACHI N dat a

2( have SRAMWoyy Kk ph&wve progr am D: \CNC\ NCFI
harddi s k)

OPLI ST di al gV ENCMEGNEFI LES
program

Tool data baMmki CNC\ USER
Wor kpi ece coordinate
shift value

TEACHI N dat a
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SYNTEC Incorcoration
5F, NO.105, Shing-shyue St., Hsinchu, Taiwan, R.O.C.,

TEL  886-3-5612031

FAX 886-3-5613058
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