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Introduction

This manual contains information on the installation, electrical connection, commissioning and PLC-programming of the HEIDENHAIN
TNC 2500 contouring controls.

The contents of this manual are divided into various chapters:

- Technical description:
Technical data, Hardware components, Connections and Dimensions, Grounding plan

- Machine parameters and Commissioning:
Complete list of machine parameters with brief descriptions

= PLC-description
Description of PLC-commands, markers and modes

An overview at the beginning of each chapter helps the user to easily find the desired section.
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Chapter oven)iew

Section Page

Technical data T1 1

Hardware components T2 1

Connections T3 1

Dimensions T4 1

Grounding plan T5 1
6/90 | TNC 2500 Technical description Section TO Page 1




Technical data - TNC 2500

TNC 2500 is a contouring control for 4 axes which finds appiication not only on shop floor-programmable milling and boring
machines, but also on production machines.

Operation and programming is performed in HEIDENHAIN—diangué, i.e. plain language question and messages which prompt the
operator step-by-step through the programming routine. The alpha-keyboard permits the entry of comments. Program entry is also
possibe in IS0 {G-code)-format. TNC 2500 constitutes a fully fledged standard control.

Workpiece set-up in simplified via the touch probe functions in conjunction with the HEIDENHAIN touch probe systems TS 120 and
TS 511. These touch probes perform electronic workpiece alignment and automatic datumn setting.

Programmed probing with the touch probe is possible during the execution of a machining program e.g. for checking workpiece
geometry. In the event of a deviation, the error can be compensated through a datum shit, With the data interface RS-232-C/V.24 the
TNC-control is suited for external program transfer. Excessively long programs can be transmitted from an external data medium eg.
the HEIDENHAIN Floppy disc unit FE 401, to the TNC via "Transfer blockwise” and simultaneously executed.

Components .Logic unit |LE 2500
.TNC-keyboard unit TE 2500
.Graphics VDU (12 inch 512 x 256 Pixels)

Control type Contouring control for 4 axes
.Linear interpolation in 2 out of 4 axes
Circular interpolation in 2 out of 4 axes

Program memory -Buffered semi-conductor store 32 NC-programs
3100 program blocks
.Connection of an external bulk memory possible via the RS-232-C/V.24 data interface

Tool file .99 tools

Operating modes .Manual
.Electronic handwheel/Jog
.Positioning with MDI
.Program run single block
.Program run full sequence
.Transfer blockwise via data interface with simultaneous machining
.Programming and editing
.Program test (logical and graphic)

Program input in HEIDENHAIN plain language dialogue or in ISO (G-code)-format
.manually via TNC-keyboard or
.externally via data interface

Programmable functions .Nominal position (absolute of incremental) in Cartesian or polar coordinates
.Linear path in 3 out of 4 axes
.Circular path in 2 out of 4 axes
.Helical path
.Rounding of corners/Chamfer
.Tangential approach to - and departure from - a contour
.Tool number/Tool length and radius compensation
.spindie speed
.Rapid traverse
.Feed rate
.Recall of programs into other programs
Subprograms and Program part repeats
.Canned cycles for Peck-driling, Tapping, Siot miling, Rectangular pocket milling,
Circular pocket miling
.Datum shift, Coordinate system rotation, Mirror-image, Scaling
.Dwell time/Auxiliary functions M/Program stop
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Technical data

TNC 2500

Parameter programming

Mathematical functions (=/+ /- fsinfcosfangle o from r x sin o and 1 x cos of

V& + b?), Variable parameter comparisons (=/=/>/<),
Output of parameter values via RS-232-C/N.24 data interface

Max, traversing range

=+ 30000 mm or 1181 inches

Max. traversing speed 30 m/min or 1181 ipm
Data interface V.24/R5-232-C
Cycle durations Biock pracessing: 40 ms/block (3D-straight line without radius compensation)
Closed loop cycle; 6 ms
PLC-cycle: 24 ms
Encoders HEIDENHAIN incremen_tal linear encoders, also with distance-coded reference marks
Grating period 0.01/0.02/0.1 mm
Control intputs .4 encoder inputs .
.1 input for electronic handwheel
.1 input for 3D-touch probe systems (TS 511/TS 111/TS 120)
.55 PLC-inputs + 1 for emergency stop
Control outputs .5 analogue outputs for 4 extes and spindie
.31 PLC-outputs ‘
.additionat 31 PLC-outputs on PLC-board (optior)
Integral PLC .Programming as per an instruction list
[Entry via HEIDENHAIN-keyboard or data interface
.Program memory 64 kByte-characters (approx. 4000 commancis)
Power supply 24 V-
Current consumption NC <15A
PLC < 1.8 A (with usage factor 0.5)
Amblent temperature " Operation 0 ... 45° C (32 ... 11FF)
Storage -30... 70° C {(-22 ... 165°F)
Weight LE 2500

TE2500 24kg(5.3%)
BE212  11,0kg (24.3 1)
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Hardware components

TNC 2500 consists of the following components:

- Logic unit LE 2500

-~ Visual display unit BE 212

TNC 2500

connected to the logic unit via special cable
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= TNC Keyboard unit TE 2500
connected to the logic unit via special cable

oDooo
oo0goo
jsialalels)
islelelaRe)

Qo

oo
oa
oa

k!

6/80 | TNC 2500

Technical description

Section T2

Page 1




Cable Diagram
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Connections on the LE

Control loop:
|_ X1 = Encoder X Standard allocation
: )’g = E“ﬁe'; {selectable via
= ncoder .
X2 X2 X4 = EncoderV machine parameter)
r ) X8 = Nominal value cutput for X, Y, Z, IV (red)
X9 = BE 212 Visual display unit (blue)
X11 = HR 130 Electronic handwheel (red)
X12 = TS5 120/TS 111/TS 511 Touch probe (yellow)
X25
- Processor:
X21 = PLC output (red)
X22 = PLCinput {yellow)
X22 X23 = TE 2500 TNC keyboard {blue)
~ X24 = 24V DC Power supply for PLC
X25 = RS-232.CN.24 Data intetface (red)
X27 = Machine control panel (green)
Power supply:
v ‘
X13 = 24V DC power supply for LE
B = Signal ground
X23 X7
AN
X13 L., -
—_— ) B :
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Connections on the LE

X1, X2, X3, X4 Encoder 1, 2, 3, 4 (sinusoldal signal

input)
Flange socket, female (9-pole)

Contact No. Allocstion

00+

CP-

900+

80>

RI+

R

+ 5V(Up)

OV (Un)

O] ] W] @] ~N| ®B| | ] =

Internal screen

Housing External screen = Unit housing

X9 Visual display unit BE 212

Flange socket, female (15-pole)

Contact No. Allocatlon

1,8 0V power supply

4 + 12 V power supply

9 V SYNC

10 HSYNC

13 VIDEO

Housing Exernal screen = Unit housing
2,714, 15 do not assign

11 0 V-signai

12 ov

3 Brightness display screen C3
5 Brightness display screen C2
6 Brightness display screen C1

X11 Electronic handwheel HR 330/HR 130

Flange socket, female (9-pole)

X8 Nominal value output 1,2, 3,4

Flange socket, female (15-pole)

Contact No. Allocation

1 , Analogue output 1

3 Analogue output 2

5 Analogue output 3

7 Analogue output 4

4 Analogue output 5

8 Analogue output axis S
9 0V Analogue output 1
11 0V Analogue output 2
13 0V Analogue output 3
14 . 0V Analogue output 4
6 0V Analogue output 5
15 0V Analogue output S
Housing External screen = Unit housing
2,10,12 do not assign

X13 Power supply for logic unit {LE)

Terminal

Terminal

Allocation -

+ 5V potential-iree

do not assign

+12V

+5V

ov

+ 15V

Reset

UBatt

Ol ~N| DO | WD —

-15V

—t
o

+12VBE

—
—

0VBE

-
o

0V potential-free

X12 Touch probe system TS 120 (TS 111/TS 511 only via

cable adapter)

Flange socket, female (male) 15-pole

Contact No. Allocation

1,35 not assigned Comact No. Aliocation

5 ov 1 0V screen

3 + 12V 3 _ Standby

6 DTR 4 Start

7 XD 5 + 15V

8 RXD 6 + 5V (Up)

9 DSR 7 Battery warning

Housing Screen 8 OV (Un)
9 Trigger signal
10 Trigger signal’

g ;m“';‘:":"’ _Wm;“‘m“‘” inhibitor 2. 11t015 do not assign
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Connections on the LE

X21 PLC-output

Flange socket, female (37-pole)

Contact No. Allocation

1 oo

2 019

3 029

4 033

5 043

6 059

7 RN

8 o7d

9 o8

10 09

1 010

12 011

13 012

14 013

15 014

16 015

17 016

18 017

19 018

20 019

21 020

22 021

23 022

24 023

25 0249

26 0259

27 0269

28 0279

29 0289

30 0299

31 0302

32 do not assign

33 0VPLC (Test)

KT Control operational

35, 36, 37 24 V via external EMERGENCY STOP
disconnectible (PLC - supply")

Housing External screen

1} Power for disconnectible outputs can aleo be supplied via connecior X24, pin 1
2 cannot be switched off via mdemal EMERGENCY OFF
AC. .. AZ3 can be switched off via extemal EMERGENCY OFF
3) aise on X2Z7, machine control panel
9 Connactor X24, pin 3 can aiso be selecied as the 0 V coanection

X22 PLC-input

Flange sacket, female (37-pole)

Contact No. Allocation
1 I0
2 n
3 12
4 13 Feedback signal for test
"Control operational”
5 Ia
6 I5 .
7 Ie
8 17
9. Is
10 Io
1 110
12 Im
13 5]
14 I3
15 114
16 - I15
17 Ii6
18 117
19 118
20 119
21 120
22 21
.23 122
24 123
25 I24
26 125
27 126
28 127
29 128
‘30 129
3 130
a2 131
33, 34 do not assign
35, 36, 37 oV (PLCY*
Housing External screen
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Connections on the LE

X23 TNC-Keyboard unlt (TE 2500) X25 Data interface V.24/RS-232-C

Flange socket, female (37-pole) Flange socket, female (25-pole)

Contact No. Allocation Contact No. Allocation

1 RLO 1 Screen

2 TRLT 2 RO

3 RAL2 3 ™0

4 RL3 4 CTs

5 RL4 5 ATS

6 RLS 6 DTR

7 RL6 7 GND

8 RL7 8to 19 do not assign

9 RL8 20 DSR

10 RL2 211025 | do not assign

11 RL10 Housing External screen

12 AL

13 ARL12

14 RL13

15 AL14 X24 Power supply for the PLC

16 RL1S

17 RL16 Terminals

18 RL17 .

o RE] Terminal No. Allocntlt".m _

20 S0 1 + 24 Vvia FMEHGENCY STOP

21 oL 2 d|s::?1ne'dll§:ERGENCY STOP
+ via

22 SL2 disconnectible

23 SL3 3 v

24 SL4

25 SL5

26 SL6

27 SL7

28 RL19

29 AL20 7

a0 do not assign, internal § V

K} RL21

32 RL22

33 RL23

34 spindle override (wiper)

35 Feed rate overtide (wiper)

35 + 5V override potentiometer

37 0V override potentiomneter

Housing External screen
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Connections on the LE

X27 Machine operating panel

Flange socket, female (37-pole)

Contact No. Allocation

1 128

2 1129

3 1130

4 AN

5 32

6 nas

7 1134

8 I135

9 1136

10 a7

1 1138

12 1139

13 40

14 I141

15 1142

16 43

17 1144

18 1145

19 1146

20 1147

21 1148

22 1149

23 1150

24 51

25 do not assign

26 00

27 O1

28 02

29 03

30 04

31 0s

32 06

33 o7

34 oV (PLO)

35 0V{PLC)

35 + 24 V {PLC) output

a7 + 24 V (PLC) output

Housing External screen
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Connections on the Power supply

X31 Power supply (Input)

The DC Power Supply requires its own 24 V DC voltage

according to VDE 0551.

Contact No, Allocation
1 +24V

2 ov

X32 Power supply (Output for LE 2500)

Contact No. Allocation
1 ov

2 +5V

3 + 12V

4 + 15V

5 -12V

6 ~18V

7 Hesel

8 +UBatt

13a 0V/BE

14g + 12 V/BE
13b ov*1

14b +5v*1

9 0V{zu + 24V) 12 34567 8 910 11121314
10 + 24V

X33 Buffer Battery

Contact No. Allocation
1 -“Batt

2 +UBatt
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Connections on the TE

X2 for connection to logic unit LE 2500

Flange socket, female (37-pole)

Contact No. Allocation

1 RLO

2 RL1

3 RL2

4 RL3 for key matrix

5 RL4

6 RLS

7 RL6

8 RL7

9 E128

10 E129

11 E130

12 E131

13 E132

14 E133

15 E134

16 E135

17 £136

18 E137

19 E138

20 SLo

21 su1

22 sL2

23 SL3

24 SL4

25 S5

26 SLe

27 SL7

28 E139

29 E140

30 do not assign, internal 0 V

31 E141

32 E142

33 E143

34 Spindle override (wiper)

35 Feed rate override (wiper)

36 + 5V ovetride potentionmeter

37 0V override potentionmeter
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Dimensions TNC 2500
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Chapter overview
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Section | Page
Machine parameters C1
General C1
Edit protection C1
User-parameters C1
Entry values C1
Categories C1
Complete list C1
Encoders and machine axes c1
Positioning C1

Operating and speed precontrol C1 12

Operation with trailing errer (lag) C1 13

Spindle control C1 14

Intregral PLC C1 16

Adaptation of data interface C1 19

Measurernent using the 3D touch probe system C1 21

Tapping C1 2

Display and programming c1 23

Colour distribution for colour screen C1 25

Machining and program run C1 27

Hardware C1 29
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Machine parameters General

In order that the machine can correctly execute programmed instructions, the control must know specific machine data, e.g.
traverses, accelerations etc,
These data are determined by the machine manufacturer and entered into the control via machine parameters.

Moreover, certain functions which can be made possible with the TNC, but are only characteristic of specific machine types, can be
activated via machine parameters e.g. an automatic toolchanger.

Edit parameters for maschine parameters

Access to the machine parameters is locked via a code number. Two code numbers are used:

95148 for entry and editing of the complete machine parameter list.
123 for access to the section of machine parameters which can be edited by the enduser,
User-parameters

In the MOD-function “User-parameters”, certain machine parameters can be easily accessed, e.g. to change over from HEIDENHAIN
piain language to ISO. The user-parameters being accessible via the MOD-function are determined by the machine tool
manutacturer,

Entry values

Entry values are e.g. numbers 0 to 1 for the selection of functions, signs or counting direction and numerical values for feeds,
traverses, etc.

Furthermore, there are summated entry values which are caiculated through the combination of several functions (multiple functions,
see next page).
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Machine parameters

Entry values for multiple functions of machine parameters

General

Max. 8 functions can be activated by bit 0-7. The entry value resuts from the sum of the decimal numerical values of the bits for the

functions requested.

Bit 0-7 7 6 5 - 4 3 2 1 o
Valus 27 o > > > = 2! 2
Decimal 128 64 32 16 8 4 2 1
numerical value\
Example: Determination of entry values for MP5020 .
Function Parameter No, Entry values
Data format and transrnission stop for 5020
data interface RS-232.C/v.24 Bit
7 or 8 databits 0 + 0 = 7 databits (ASC!l code with 8" bit = parity)
+ 1 =+ 8 databits (ASCll code with 81 bit = 0 and
ot bit = parity)
Block check character 1 + 0 = BCC-character optional
+ 2 =» BCC-character not controf character
Transmission stop through RTS 2 + 0 = iﬁactive
+ 4 => active
Transmission stop through DC3 3 + 0 = inactive
+ B = active
Character parity even or odd 4 + 0 = oven
+ 16 => odd
Character parity required 5 + 0 == notrequired
+ 32 =» required
6/7 7 6
0 0 11/2 Stop bits
0 1 2 Stop bits Bt 6: + 64
1 0 1 Stop bit
"1 1 1 Stop bit Bit7: + 128
The entry value for MP5020 is calculated by adding the entry values of the desired functions.
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Machine parameters General

For instance, the following functions are required:

Function Bit Entry value
7 datebits . 0 + 0
BCC not to be control character 1 + 2
No transmission stop through RTS 2 : + 0
Transmission stop through DC3 requested 3 + 8
Character parity even _ 4 + D
Character parity required 5 + 32
1 Stopbit _ . 6 + 0
7 + 128
Sum of entry values: 170
If 170 is enterd inta MP 5020, the above functions are active.
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Machine parameters Categories

The machine parameters are divided into specific groups. .
Parameter numbers are structured such, that extensions of the list can be made without problems.

The following list contains all machine parameters for the TNC 246, TNC 411 and TNC 415. in contrast to the TNC 246, more
machine parameters can be entered for the versions TNC 411/TNC 415,
Machine paramaters applicable to the TNC 246 are marked with .

0-0999

1000

1400

1700

3000

4000

7100

7200

7400

7600

Page

Encoders and machine axes: Aliocation, Evaluation, Corrections 5
Positioning . . 8
Operation with speed precontrol ' 12
Operation with trailing error (lag) 13
Spindle contral . 14
Integral PLC 16
Adsptation of the data interface") 19
Measurement with the 3D touch probe system) | 21
Tapping | ‘ 22
Display and programming? 23
‘ Machining and program run | 27
Hardware 29

" = selectable via code number 123

2 = selectable via code number 123 (with exception of MP 7260 and MP 7251; these parameters should only be selected via the
code number 95148 oder 105 296).

Page 4

Section C1 Machine parameters and commigsioning TNC 2500 6/90




- Complete list

Machine parameters
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introduction

The PLC of the TNC 2500 have been substantially extended with regard to available functions. A large number of operations,

especially intended for word-processing (previonsly only 1 Bit-processing), have been introduced.

Howaever, it should be noted that any necessary messages are forfeited by the number of the available commands. Due to the
extension of the commands available, it depends on the expertise of the programmer ta optimise the full usage of the commands

which are offered. The PLC processing time is 24 ms for TNC 2500,

6/80 | TNC 2500

PLC-description

Section P1

Page 1




Operating modes

The control offers the possiblity of both programming and subsequently testing the PLC-program directly at the machine.

Address and Exit

The various PLC-operating modes can be addessed by entering the code number 807 667,

The following menu is displayed on the VDU:

ERASE PLC PROGRAM

PROGRAM FROM EPROM TRANSFER

PLC EDITING MODE

PLC PROGRAM TRACE MODE
TABLES I/O/C/T/M
TRANSLATE PLC PROGRAM

The required mode is selected with the cursor keys 4 and | and activated by pressing ENT. The function is terminated by pressing

NO ENT.

The menu can be exited by pressing END and a return is automatically made to the original NC-operating mode.
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Operating modes Deleting a program

in the operating mode ERASE PLC PROGRAM, a PLC-program contained in the RAM can be deleted by pressing the ENT-key.
The RAM-memory is then cleared for a new program.

Operating modes Transfer of program from EPROM

in the operating mode TRANSFER PROGRAM FROM EPROM, a program which is stored within the EPROM can be
copied into the RAM-memory by pressing the ENT-key. The program can then be checked and edited via the operating mode
PLC EDITING MODE (refer also to MP 4010),
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Operating modes Editing

In the operating mode PLC EDITING MODE an instruction list can be compiled or edited.

After pressing ENT, the editor indentifies itself with
-0 EM”
»0” stands for program line 0 and ,EM” for end of module.
When inserting an instruction, the character "EM" is automatically shifted downwards by one line.

With TNC 246 the keyboard is double assigned enabling an instruction list to be compiled using the keyboard overiay.
With TNC 411/415 the instruction list is compiled via the ASCll-keyboard.

The "PLC-EDITIER-FUNKTION" can be exited by pressing the END-key.
A complete instruction list comprises:

.Line numbers G to 6000 ,
.Command from command store (see description of Commands)
.Operand type

.Operand number

.Remark

The line number is automatically generated on entering a command.

The command, operand type, operand number and the remark must be transferred via the ENT-key.

By doing this, the cursor jumps to the next position within the instruction. The instruction is completed after entry of the remarks.
It no remark is to be entered, the position is simply finafised with ENT.

Lines which are to contain a remark only should be commenced with the character ;" instead of a command,

A remark can therefore cover several lines if each line commences with *;". A line contains a maxirmum of 26 characters for the
reamark and may include all numerals, alpha-characters and special characters which are available on the keyboard.
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Operating modes

Keyboard layout for PLC-Editor (TNC 246)

Editing
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Operating modes - TRACE-Function

The operating mode PLC PROGRAM TRACE permits the checking of the logical status of markers, inputs, outputs, timers and
counters.
If this function is addressed and calied-up via ENT, the following sub-menu is displayed:

SELECT I/O/C/T/M
DISPLAY TRACE BUFFER
START TRACE

END TRACE

SELECTI1/O/C/T/M

Those inputs (T), ouputs (O}, counters (C), timers (T) or markers (M) which are to be checked as to their logical state, can be entered
into & table in the function ,SELECT /O/C/T/M" .

A maximurm of 16 markers, timers etc. can be simultaneously verified. Each position is interrogated via dialogue. Erronesous entries
can be deleted by pressing the DEL-key '

Within the memory for the TRACE-mode (TRACE BUFFER) there is space for 1024 individual states per operand, i.e. 1024
PLC-processes are recorded. .
In order to record the required time duration of the user, a TRIGGER-condition can be entered for sach operand:

«1" =+ Recording when operand is logic *1"
.0" =+ Recording when operand is logic “0"

If the position "TRIGGER" is verified with the NO-ENT-key, it means that a TRIGGER condition is not required.
Before and after TRIGGER, 512 states are recorded. The TRIGGER is only regarded as fulfiled when the conditions for all operands
are simultanecusly fulfilled:

Example; M2064 1
M2065 O
M2066 1
15
TRIGGER event;  M2064 logic "1"
M2065 logic "0"
M2066 logic "1”

The state of I5 has no significance for the TRIGGER event: it is however, recorded.

If no TRIGGER-condition is entered for the operands, the states of the operands are continually recorded and, after ending the
TRACE-mode, the last 1024 states are displayed.

The mode “SELECT O/C/T/M" can be exited via the END-key.

START TRACE

With this mode TRACE is started. Until the TRIGGER event occurs, the display "PC TR flashes in the status field. TRACE can be
terminated via the mode END-TRACE.
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Operating modes TRACE-Function

END TRACE

If the TRIGGER (TRACE end) event is not performed, TRACE can be terminated by the function END TRACE. In this case, the last
1024 states of the selacted operands are displayed.

DISPLAY TRACE BUFFER

With the DISPLAY TRACE BUFFER-mode the logic states 0 or 1 of the selected operands are graphically displayed by a diagram.

With simultaneous triggering the counter is reset to O (upper left in VDU). By using the cursor keys « and — 512 logic states can be
observed before and after the trigger event.

By this, it can be e.g. determined whether a marker, output etc. is reset either too early or too late. Taking the PLC-processing time of
24 ms into account, a time displacement in ms can be detected.

i, in the mode SELECT I/O/C/T/M a TRIGGER condition was not allocated for any of the operands (NG ENT), the states of the
selected operands are dynamically displayed consecutively. After termination of the TRACE-function with TRACE BEENDEN, the last
1024 states are displayed.

Operating modes ~ Tables I/O/C/TM

In the operating mode TABLES I/O/C/T/M the state of the inputs (I), outputs (O), counters (C), timers {T) and markers (M) can be
dynamically displayed on the VDU. If, by means of the cursor keys, the required operand number is highlighted, this can be altered
via Set (S) or Reset (R). The individual tables for inputs, outputs etc. are addressed via the ENT-key or the appropriate letter.
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Operating modes Program translation

A PLC-program which has been compiled using the PLC-editor and which is stored within the RAM must, prior to the test in the
operating mode "TRANSLATE PLC PROGRAM?”, be translated into a form which is can be understood by the mictopocessor.

The transtation procedure is commenced with the ENT-key.

A PLC-program which is already contained within the RAM prior to TNC-switch-on, need not be translated.

Operating modes Utilization

in the operating mode UTILIZATON the used PLC-processing time and the vacant PLC-memory is displayed. -
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Operating modes Transfer of the PLC-program

Data transmission can be activated via the EXT-key sither from the main menu or in the PLC-editing function.
The following menu is displayed:

READ -IN SELECTED PROGRAM

OUTPUT ASCII

OUTPUT ASCIl UNFORMATTED

OUTPUT ASCII WITH CROSS-REFERENCES
BINARY OUTPUT

PLC-programs compiled on an external computer can be read into the PLC-RAM either in the ME-mode or in the FE-mode via the
RS-232-CN.24 interface. Select "READ-IN SELECTED PROGRAM" and activate with ENT-key.
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Commands

Command format

A command is the smallest independent unit of a PLC-program. It consists of the operation code and the operand-code.

z.B.: A

Operation

(A AN..)

Programming

1 28
Operand- Parameter (M- I-; O-; T- oder C-Address)
designation (Bit-, Byte-, Word or Doubleword-address)
(LO.MTC
B, W, D, K)
\
Operand

The operation describes the function to be executed; it indicates as to how the cperand is to be dealt with.

The operand indicates "with what" the operation is to be done. It consists of the operand designation and a parameter (address).

With the PLC.commands the register and memory contents can be combined, erased and loaded.

Bit and word-processing is possibie. With word-processing memory contents with a length of 8 bits (Byte), 16 bits (wotd) or 32 bits

{doubleword) can be addressed.
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Commands

Operand overview

M (Marker) 0-3279

I (Input) 10-131; 1128 - 1151

O {Output) 00-030

C (Counter) Co-Ca32

T (Timer) TO-T48

B (Byte) 0-1023 (8 Bit)

W (Word) 0-1022 (16 Bit)

D (Doubleword) 0 --1020 {32 Bit)

K {Constant) — 2147 4B3 647 bis + 2 147 483 647

Programming

The memory for operands B, W, D, has a width of 8 bits. Since the operands have a width of 8, 16 or 32 bits an overlap of the
memory range takes place and this should be taken into account for the addressing (see fig. 1).

<—8Bt——%

DO W0
w2

D4 w4

D100 W1020
w1022

BO 7

0

81

B2

B3

B4

5 /“'\_’

8
81020

B1021

B1022

B1023

- High-Byte for W; Highest-Byte for D
— Low-Byte for W

—» Lowest-Byte for D

fig. 1: Addressing of memory

With Byte-addressing, each address from 0 - 1023 of the word processing memory can be accessed; with word-addressing every
second 0 - 1022 and with doubleword — addressing every fourth 0 - 1020 (see section: "Assignment of word processing memory”)

The address (W) and the highest Byte for the word address (W) and the highest Byte for the doubleword address (D). These
therefore are the higher eated bits of the operand.

Example:
0204 (Highest-Byte) = W204 (High-Byte) = B204
- W204 (Low-Byte) = B205
- ‘ W206 (High-Byte) = B206
D204 (Lowest-Byte)= W206 (Low-Byte) = B207
Page 2 Section P3 PLC-description
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Commands | Programming

Structure of PLC-processor
The following memories are available:

- Memory for the PLC-inputs
Before a PLC-program is executed, the logic state of the PLC-inputs is read into this memory and remains unchanged until a
PLC-program sequence (every 24 ms) is completed. Only at the beginning of the next sequence is this memory updated.

- Memory for the PLC-outputs
In this memory the iogic states of the PLC-outputs simultaneous to their calculation during & PLC-program sequence. The are
transritted to the hardware outputs of the PLC only at the end of & PLC-program. Cutputs can therefore always change at the
end of the sequence.

~ Memory for markers
Markers allocate 1 bit memories and serve in the intermediate storage of binary resuits. They can be set or reset during a PLC-
program sequence and be interrogated with regard to their logic status.
A distinction is made between user-markers, which the programmer can modify at random and permanently assigned markers
which can only be set or reset by the NC or PLC. The laiter forms the interface between the NC and the PLC and serves as a data
exchange between both subassemblies,

-  Memory for timers
In this memory, timér markers are stored and updated in accordance with the PLC-program. Timer values are defind in the machine
parameters.

- Memory for counters
In this memory, counter markers are stored and updated in accordance with the PLC-program. Counter values are defind in the
machine parameters, :

- B bit organised memory for word-processing
In this merhory 8, 16, 32 bit wide data can be intermediately stored and called-up. The memory provides 1024 Bytes for this
(see page P2/2).
16 bit organised memory for data stack or storage of intermediate results.
Addressing, as with the word-processing memory, is not possible.
The rule applies that the value which was antered Into the stack last Is first to be read again ("Last in - First out™)
The stackpointer stipulates the sequence.

— 16 bit organised memory for program stack
In this memory the return jump addresses for jump commands and module call-up as well as the contents of the logic and word
accumulator for bracket statement are stored. The programmer does not have direct access to the storage addresses of the data
and program stack. As with the data stack, the regulation of "last in - first out™ applies.

~ Logic accurnulator
The logic accumulator is a 1 bit register in which binary values and intermediately stored. A large part of the possible operations
are sxecuted via this jogic accumulator.

— Word accumulator
The word accumulator is a 32 bit register in which 32 bit wide data are intermediately stored.
Nearly all operations require the "word accumulator” for storage of the results.

— Instruction pointer
This determines the sequence of operations to be executed. It is only background - effective and is inaccessible to the

programmer.
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Commands Programming

Block diagram

The block diagram indicates which operations and which memory contents are linked together. The arrow direction defines the store
in which the result in allocated.

The storage areas for program stack, data stack and command counters cannot be addressed by the programmer directly.

* — 2 CM, CMT, CMF; ° ‘E g-—'-gﬁ‘
= oM M, Ego-%8
a1 i ;%5" |
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PLC-EPROM | Memory structure

The PLC-EPROM is a 1 MB chip with 16 bit data organisation. Programming is in Motorola format, i.e. the highest valued Byte of a
word is located at the first (lowest valued) address.

$ 00000

- -+

i Directory for user-cycles '

i (32 entries) '

$ 00400 .'r ...................................................... _i.
; ‘Directory for PLC-main program 16 doublewords E

i (only one entry utilized) i

$ 00440 T T TSI <+
i Directory customer-specific assembler subprograms ;

i forPLC ;

1 (32 entries *2 words) !

00400 L e ————— 4
i Table PLC-error messages :

i 1stianguage (100 entries) :

B 00588 o emeeececcememeeee—ce—meeeasesasaaene 4
E Table PLC-error messages %

$00650 ! English (100 entries) ;
N 4

i Table PLC-dialogues :

i 1% language (100 entries) ‘

$00718 SN +
i Table PLC-dialogues E

! Engiish (100 entries) H

R T R . +
E Freely available for texts 5

i PLC-program in compact ASCil-format :

1 Program memory :

i User-cycles '

E Customer-specific subprograms and future extensions E

v of functions i

$ 1FFEQ gomr s +
AFEFC ! PLC-software number '

s froverarssesemn st s +
i Code number = $ 0000 ;
3 o o N S +
E CRC-sum PLC-chip E

$20000 | e i

6/90 | TNC 2500 PLC-gescription Section P4 Page 1




PLC-EPROM Plug-in locations on computor board

TNC 2500

Plug-in locations on the computer

board:
& 5
o Q
D
P |8
o Q o
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Permanently assigned memory

Markers

Delined memory sections form the interface between NC and PLC. Two mernory sections are available:

Markers 2719:

- Memory section for markers
— Memory section for words

Switchover of strobe

With marker 2719 the subsequent markers can be allocated to the memory section for markers (as per TNC 355] or the memory

section for words.

M2719:

When M2719 = 1, the data of the appropriate function are also stored in the word-pfocessor memory.

0 = strobes in mem

ory section for markers

1 = strobes in memory section for words

Switchable strobes:
Mearkers | Meaning Data if M2719 = 1
M2704 Start PC-Pos X D528
M2705 Start PC-Pos Y D532
M2708 Start PC-Pos Z D538
M2707 Start PC-Pos IV D540
M2712 Start spindle orient.| D532
M2713 Strobe Write Q-Par | D5287/Q-Number: W516
M2714 StrobeWrite Tool | WE12/W514
M2715 Strobe Read Tool | W512MW564
M2716 Strobe datum D528-D555
correction
6/8C | TNC 2500 PLC-description Section P5 Page 1




Permanently assigned memory Markers
Marker No, Function
2000 Enable axis X
2001 Enable axis Y
2002 Enable axis Z
2003 Enable axis IV
2004 0" = analogue voltage for spindie drive is located in ramp
2005 *1" = analogue voltage for spindle drive is 0 V
2008 X-axis in position
2009 Y-axis in position
2010 Z-axis in position
2011 V-axis in position
2012 Lubrication pulse necessary, X-axis limit exceeded
2013 Lubrication pulse necessary, Y-axis limit exceeded
2014 Lubxrication pulse necessary, Z-axis limit exceeded
2015 Lubrication pulse necessary, IV-axis limit exceeded
2020 rpm nominal < rpm min. of MP
2022 Probe system not ready
2023 Stylus already defiected at start of probling cycle
2024 ‘Probing system ready (TS 511)
2025 Stylus deflected. Probing procedure completed
2026 Probing procedure completed
2027 ~ Battery voltage tool low (TS 511)
2032 1. Bit T-Code (Isb)
2033 2. Bit T-Code
2034 3. Bit T-Code
2035 4, Bit T-Code
2036 5. Bit T-Code
2037 6. Bit T-Code
2038 7. Bit T-Code
2039 8. Bit T-Code (msb)
2041 English dialogue language is selected
2042 Contro! operates with S-analogue
2043 Change signal G-Code for S-analogue
2044 Change signal S-Code '
2045 Change signal M-Code
2046 Change signal T-Code
2047 Change signai 2™ T-Code
Page 2 Section PS5 PLC-description TNC 2500




Markers

Permanently assigned memory

Marker No. Function

2048 Tapping cycle is called

2049 Background editing mode

2050 Programming

2051 Manual operation

2052 Electronic handwheel

2053 Paositioning with MDI

2054 Program run signal biock

2055 Program run.full sequence

2056 Program test

2057 Approach to reference point
2060 Marker tor DINASO programming
2061 Marker showing activation of END-PGM, M02, M30
2064 1. Bit 8-Code (Isb)

2065 2. Bit S-Code

2066 3. Bit S-Code

2067 4. Bit S-Code

2068 5. Bit 5-Code

2069 6. Bit 5-Code

2070 7. Bit 5-Cede

2071 8. Bit S-Code (msb)

2072 1. Bit M-Code (isb)

2073 2. Bit MCode

2074 3. Bit M-Code

2075 4. Bit M-Code

2076 5. Bit M-Code

2077 | 6.Bit M-Code

2078 7. Bit M-Code

2079 - 8. Bit M-Code (msb)

2080 1. Bit for minimum (Isb)

2081 2. Bit for minimum

2082 3. Bit for minimum

2083 4, Bit for minimum
2084 5. Bit for minimum

2085 6. Bit for minimum

2086 7. Bit for minimum

2087 8. Bit for minimum (msb)

6/30 | TNC 2500 PLC-description Section PS5 Page 3




Permanently assigned memory Markers
Marker No, Function
2088 1. Bit for step width (lsb)
2089 2. Bit for step width
2090 3. Bit for step width
2091 4, Bit for step width (msb)
2092 Marker for display "wrong rpm”
2093 Toolchange of special to normal tool
2096 Currently activated TNC axis key X
2007 Currently activated TNC axis key Y
2098 Currently activated TNC axis key Z
2099 Currently activated TNC axis key IV
2100 X-aodis is tool axis
2101 Y-axis is tool axis
2102 Z-axis is tool axis
2103 V-axis is tool axis
2104 1. Bit gear change Code S-Analogue (lsb)
2106 2. Bit gear change Code S-Analogue
2106 3. Bit gear change Code S-Analogue (msb)
2112 Tool pocket number 1# decade (isb)
2113 Tool pocket number 1% decade
2114 Tool pocket number 1# decade
2115 Tool pocket number 1% decade {msb)
2116 Tool pocket number 2™ decade (isb)
2117 Tool pocket number 2% decade
2118 Tool pocket number 2™ decade
2119 . Toot pocket number 2™ decade (msb)
2128 Traversing of X-axis
2129 Traversing of Y-axis
2130 Traversing of Z-axis
2131 Traversing of IV-axis
2160 Traverse direction X-axis
2181 Traverse direction Y-axis
2162 Traverse direction Z-axis
21863 Traverse direction V-axis
2176 Code operating mode (Isb)
2177 Code operating mode
2178 Code operating mode
Section P5 PLC-description TNC 2500
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Permanently assigned memory Markers
Marker No. Function
2179 Code operating mode {msb)
0000 = Programming
0001 = Manual operation
0010 = Electronic handwhee!
0011 = Positioning with MD|
0100 = Program run single block
0101 = Program run full sequence
2180 1% PLC-cycle run after powert on
2182 Inhibited TNC-key pressed
2183 Program interruption (flashing of operation display lamp)
2184 Control in operation {permanent operation pilot)
2185 1% PLC-cycle run after interruption of PLC-program
2190 Erasable error display is displayed
2191 Error "external emergency stop” is displayed
Markers influenced by machine parameter 4310.0
2192 {Significance 1)
2193 {Significance 2)
2194 (Significance 4)
2195 (Significance 8)
2196 {(Significance 16)
2197 {Significance az)
2198 (Significance €4)
2199 (Significance 128)
2200 (Significance 256)
2201 {Significance 512)
2202 (Significance 1024)
2203 (Significance 2048)
2204 (Significance 4096)
2205 (Significance 8192)
2206 (Significance 16 384 v
2207 {Significance 32 768)
Markers affected by machine parameter 4310,1
2208 (Significance 1)
2209 (Significance 2)
2210 {(Value 4)
21 (Value B)
2212 (Value 16)
2213 (Value 32)
2214 (Value 64)
6/90 | TNC 2500 PLC-description Section PS Page 5




Permanently assigned memory Markers

Marker No. Function

2215 {Significance 128)
2216 (Significance _ 256)
2217 (Significance 512)
2218 (Significance 1024)
2219 (Significance 2048)
2220 (Significance 4096}
2221 (Significance .92)
2222 (Significance 16 384
2223 (Significance 32 768)

Markers affected by machine parameter 4310.2

2224 {Significance 1)
2225 {(Significance 2)
2226 (Significance 4)
2227 (Significance 8)
2228 (Significance 16)
2229 (Significance 32)
2230 {Significance 64)
2231 (Significance. 128)
2232 {Significance 256)
2233 " (Significance 512)
2234 (Significance 1024)
2235 (Significance 2048)
2236 {Significance 4096)
2237 (Significance 8192)
2238 {Significance 16 384
2239 {Significance 32 768)
2240 User-cycle 68

2241 User-cycle 69

2242 User-cycle 70

2243 User-cycle 71

2244 User-cycle 72

2245 User-cycle 73

2246 User-cycle 74

2247 User-cycle 75

2248 User-cycle 76

2249 User-cycie 77

2250 User-cycle 78

2251 User-cycle 79

Page 6 Section P5 PLC-description . TNC 2500




Permanently assigned memory Markers
Marker No. Function
2252 User-cycle 80
2253 User-cycle 81
2254 User-cycle 82
2255 User-cycie 83
2256 User-cycle 84
2257 User-cycle 85
2258 User-cycle 86
2259 User-cycle 87
2260 User-cycle 88
2261 User-cycle B9
2262 User-cycle 90
2263 User-cycle 91
2264 Usercycle 92
2265 User-cycle 93
2266 User-cycle 94
2267 User-cycle 95
2268 User-cycle 96
2269 User-cycle 97
2270 User-cycle 98
227 User-cycie 99
6/90 | TNC 2500 PLC-description Section P5 Page7




Permanently assigned memory Markers
Marker No. Function
2400 Too! No. 0 programmed
2401 New tool with location No. aktiv during T-strobe:
2402 . New tool without location No. aktiv during T-strobe
2448 NC-start
2449 NC-rapid
2450 Memory function for manual traversing
2451 Feed release '
2452 Start PLC-positioning X-axis
2453 ‘ Start PLC-positioning Y-axis
2454 Start PLC-positioning Z-axis
2455 Start PLC-positioning IV-axis
2456 Manual traversing X+
2457 Manual traversing X-
2458 Manual traversing Y+
2459 Manual traversing Y-
2460 Manual traversing Z+
2461 Manual traversing Z-
2462 Manual traversing IV+
2463 Manual traversing V-
2464 Complemented NC-start
2465 Complemented NC-rapid
2466 Complemented memory function for manual traversing
2467 Complemented feed release
2468 Cormplemented start PLC-positioning X-axis
2469 Complemented start PL.C-positioning Y-axis
2470 Compiemented start PLC-positioning Z-auis
2471 . Complemented start PLC-positioning IV-axis
2472 Complemented manual traverse X+
2473 Complemented manual traverse X-
2474 Complemented manual traverse Y+
2475 Complemented manual traverse Y-
2476 Compiemented manual traverse 7+
2477 Complemented manual traverse Z—
2478 Complemented manual traverse IV+
2479 Complemented manual traverse V-
2480 Feedback signal gear change code S-Analogue
2481 Feedback S-Code
2482 Feedback M-Code
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Permanently assigned memory Markers
Marker No. Function
2483 Feedback T-Code
2484 Feedback 2™ T-Code
2485 Status display and sign of analogue output M03
2486 Status display and sign of analogue output M04
2487 Status display MO5
2488 NC-stop
2489 Inversion of analogue voltage
2490 Spindle cow for gear change
2491 Spindle cw for gear change
2492 Activation control loop opening X-axis
2493 Activation control loop opening Y-axis
2494 Activation control loop opening Z-axis
2495 Activation control loop opening IV-axis
2496 Enable marker for decoded M-Code-output via markers 1900 - 1999
2497 Enable marker for ascending edges (see markers 1500 — 1652) and for
descending edges (see markers 1700 - 1852) of PLC-inputs
2498 Activation jog positioning
2501 Marker for output of spindie speed according to MP 3520.0
2502 TS in spindie — break with stylus already in contact
2503 Enable marker for probing function
2504 Marker for axis clamping during constant contouring
2508 Marker for status display MOBMOQ
2512 X+ Start marker for jog positicning
2513 X~ Start marker for jog positioning
2514 Y+ Start marker for jog positioning
2515 Y- Start marker for jog positioning
2516 Z+ Start marker for jog positioning
2517 Z- Start marker for jog positioning
2518 iV+ Start marker for jog pesitioning
2519 V- Start marker for jog positioning
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Permanently assigned memory Markers
Marker No. Functlon
2627 Start PLC-positioning (spindie orientation)
2528 X+ Complement marker far jog positioning
2529 X- Complement marker for jog positioning
2530 Y+ Complement marker for jog positioning
2531 Y-- Complement marker for jog positioning
2632 Z+ Complement marker for jog positioning
2533 Z- Complement marker for jog positioning
2534 V+ Complement marker for jog positioning
2535 V- Complement marker for jog positioning
2543 Complement PLC-positioning S-axis (spindie orientation)
2544 Open control loop X-axis '
2545 Open control loop Y-axis
2548 Open control loop Z-axis
2547 Open control ioop IV-axis
2548 Reset accumulated distance in X-axis for travel-dependent lubrication
2549 Reset accumulated distance in Y-axis for travel-dependent lubrication -
2550 Reset accumulated distance in Z-axis for travel-dependent lubrication
2551 Reset accumulated distance in V-axis for travel-dependent lubrication
2552 Transfer actual position value X-axis
2553 Transfer actual position value Y-axis
2554 Transfer actual position value Z-axis
2555 Transier actual position value [V-axis
2556 Reference end position X-axis
2557 Reference end position Y-axis
2558 Reterence end position Z-axis
2559 Reference end position IV-axis
2560 PLC-position X-sotis {isb); tool number 1% decade (lsb);
numerical value 1% decade (Isb)
2561 PLC-position X-axis; tool number 1% decade;
numerical value 1% decade
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Permanently assigned memory

Markers

Marker No. Function

2562 PLC-position X-axis; tool number 1 decade;
numerical value 12 decade

2563 PLC-position X-axis; tool number 1% decade (msb);
numerical value 1% decade (msb)

2564 PLC-position X-axis (msb); tool number 2™ decade {isb);
numerical value 2™ decade (Isb)

2565 PLC-position Y-axis (lsb); tool number 2™ decade:
nurnerical value 2™ decade

2566 PLC-position Y-axis; tool number 2 decade;
numerical value 2 decade

2567 PLC-position Y-axis; tool number 2™ decade (msb);
numerical value 2™ decade (msb)

2568 PLC-position Y-axis; numerical value 3" decade {isb)

2569 PLC-position Y-axis (msb); numerical value 3" decade

2570 PLC-position Z-axis {Isb); numerical value 39 decade

2571 PLC-position Z-axis; numerical value 3" decade {msb)

2572 PLC-position Z-axis; tool number 1% decade {lsb);
numerical value 4 decade (isb)

2573 PLC-position Z-axis; tool number 1# decade;
numerical value 41" decade

2574 PLC-position Z-axis (msb); tool number 1%t decade
numerical value 4% decade

2575 PLC-position V-axis (Isb); too! number 1% decade (msb);

: numnerical value 4% decade {msb)

2576 PLC-position IV-axis; tool number 2 decade (isb):;
numerical value sign

2577 PLC-position {V-axis; tool number 2™ decade

2578 PLC-position IV-axis; tool number 2™ decade

2579 PLC-pasition IV-axis {msb); tool number 2™ decade (msb)

2595 Output_ of tool number in addition to pocket number

2598 Marker for tool number transter

2599 Marker for tool number transfer

2600 Marker for pocket number

6/90 | TNC 2500 PLC-description

Section P5

Page 11




Permanently assigned memory Markers
Marker No, Function
2601 Marker for location of special tool
2608 Display status MO3; MO4, MO inverse and S-analog — 0V
2609 Display status MO8/MOS inverse '
2624 Limit Switch X+
2625 Limit Switch X-
2626 Limnit Switch Y+
2627 _ Limit Switch Y-
2628 Limit Switch Z+
2629 Limit Switch Z-
2630 Limit Switch IV+
2631 Limit Switch IV~
2658 Spindle orientation from standstill
2688 No supervision on X-axis
2689 No supervision on Y-axis
2690 No supervision on Z-axis
2691 No supervision on IV-axis
2704 Strobe PLC-Positioning Axis X Data: D 528
2705 Strobe PLC-Positioning Axis Y Data: D 532
2706 Strobe PLC-Positioning Axis Z : Data: D 536
2707 Strobe PLC-Positioning Axis IV Data: D 540
2713 Strobe Q-parameter read out ‘ Data: D 528 Q-Number: W 516
2714 Strobe tool No. to read out ' Data: D512 /W 514
2715 Strobe to read tool No, Data: D 512/W 264
2716 Strobe for datum shift Data; D 528 - D 556
2719 Selection of data and strobes from Word memory or MP List (TNC 355)
2800 TNC key code {Isb) for remote operation of TNC keys :
(for coding see markers 2855 — 2923)
2801 TNC key code for remote operation of TNC keys
(for coding see markers 2855 — 2923)
2802 | TNC key code for remote operation of TNC keys
{for coding see markers 2855 - 2923)
2803 TNC key code for remote operation of TNC keys
(for coding see markers 2855 — 2923)
2804 TNC key code for remote operation of TNC keys
(for coding see markers 2855 - 2923) _
2805 TNC key code for remote operation of TNC keys
(for coding see markers 2855 - 2923)
2808 TNC key code for remote operation of TNC keys
{for coding see markers 2855 - 2923)
2807 TNC key code (msb) for remote operation of TNC keys
{for coding see markers 2855 — 2923)
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Permanently assigned memory Markers

Marker No. Function

2808 Strobe for key code

2809 Strobe for numerical value transfer (markers 2560 - 2576} from the PLC

2813 Strobe for Key-code from PLC via W516

2815 Flashing PLC-error message

2816 Marker for %-tactor of spindle analogue; selection of G-parameter (lsb);
selection of datum correction (Isb); selection of spindle analogue ramps (Isb);
Selection of software limit ranges (Isb)

2817 Selection of Q-parameter;
selection of datum correction (msb}

2818 Selection of Q-parameter {msb)

2819 Strobe for activating datum correction

2824 Strobe marker for selecting software limit ranges

2832 Key-code (Key inhibit) NC — PLC (Isb)

2833 Key-code (Key inhibit) NC — PLC

2834 Key-code (Key inhibit) NC — PLC

2835 Key-code (Key inhibit) NC — PLC

2836 Key-code (Key inhibit) NC — PLC

2837 Key-code (Key inhibit) NC — PLC

2838 Key-code (Key inhibit) NC — PLC

2839 Key-code (Key inhibit) NC — PLC (msb)
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Permanently assigned memory Markers
Marker No. Function Key-Code
msb |lIsb
2855 Inhibit 0011|1014
2856 Inbibsit 0011|1100
2857 Inhibit 0011 {1101
2858 inhibit 0011 {1110
2859 Inhibit 0011|1111
2860 Inhibit 0100 | 0000
2861 Inhibit 0100 | 0001
2862 Inhibit 0100 |oo10
2863 [P]  mhibi 0100 |0011
2864 [I]  inohisi 0100 | 0100
2865 Inbioit 0100 {0101
2867 Inhibit 0100|0111
2868 Inhibit 0100|1000
2869 Inhibit 0100|1001
2870 Inhibit 0100 {1010
2871 ~ Inhibit 0100 {1011
2872 Inbibsit 0100 {1100
2673 Inhibit 0100 {1101
2874 ool Inhibi 0100|1110
2880 Inhibit 0101|0100
2881 okt inhibit 0101 |0101
2882 Inhibit 0101|0110
2883 Inhibit 0101|0111
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Permanently assigned memory . Markers
Marker No. Function Key-Code
msb | Isb
2884 Inhibit o101 | 1000
2885 [«]  nhisi 0101 | 1001
2886 [+]  tohioit 0101 | 1010
2887 inhibit 0101 | 1011
2883 et Inhibit 0101 | 1100
2889 W] inhibi 010t | 1101
2890 | Inhibit 0101 {1110
2891 e inhibit 0101 | 1111
2892 free] i 0110 | 0000
2893 Inhibit 0110 | 0001
2804 Inhibit 0110 | 0010
2895 Inhibit 0110 | 0011
2896 inhibit 0110 | 0100
2897 Inhibit o110 | 0101
2898 0| nhibit o110 | o110
2899 Inhibit 0110 | 0111
2900, oer|  Inhibit 0110 | 1000
2901 Inhibit 0110 | 1001
2902 Inhibit 0110 [ 1010
2903 [Z] b o110 | 1011
2904 Inhibit 0110 | 1011
2905 [X]  inhio 0110 | 1101
2906 [@]  Inhibi 0110 | 1110
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Permanently assigned memory Markers
Marker No. Function Key-Code
msb |ish

2907 [0] ot 0110|1111
2908 El Inhibit 0111 | 0000
2909 m Inhibit 0111 | 0001
2910 hibit 0111|0010
2911 [-]  inhioi o111 {0011
2912 @ Inhibit 0111|0100
2913 [5] mhibi 0111 | o101
2914 _ Inhibit 0111 {0110
2915 Inhibit 0111 | 0111
2916 Inhibit 0111|1000
2917 Inhibit 0111 {1001
2918 @ Inhibit 0111|1010
2919 @ Inkibit 0111|1011
2920 inhibit 0111 [1100
2921 E’ Inhibit 0111 {1101
2920 @ Inhitit 0111 {1110
2023 (9]  nhioe o1 |1
2924 Error message 0

2925 Error message 1

2926 Error message 2

2927 Error message 3

2928 Error message 4

2929 Error message 5

2930 Error message 6

2931 Error message 7

2032 Emor message 8

2933 Efror message 9
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Permanently assigned memory

Markers
Marker No. Function
2934 Error message 10
2935 Error message 11
2936 Error message 12
2937 Error message 13
2938 Error message 14
2939 Error message 15
2940 Error message 16
2941 Error message 17
2942 Error message 18
2943 Error message 19
2944 Error message 20
2945 Emor message 21
2946 Error message 22
2947 Error message 23
2948 Error message 24
2949 Error message 25
2950 Error message 26
2951 Efror message 27
2952 Error message 28
2953 Error message 29
2954 Error message 30
2955 Error message 31
2956 Ermror message 32
2057 Error message 33
2958 Error message 34
2959 Error message 35
2960 Error message 36
2961 Error message 37
2962 Enor message 38
2963 Error message 39
2964 Eror message 40
2965 Error message 41
2966 Error message 42
2967 Error message 43
2968 Error message 44
2869 Error message 45
2970 Error message 46
291 Efror message 47
2972 Error message 48
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Permanently assigned' memory

Markers

Marker No. Function

2973 Error message 49

2974 Error message 50

2975 Error message 51

2978 Error message 52

2977 Error message 53

2978 Error message 54

2979 Error message 55

2980 Error message 56

2981 Emor message 57

2982 Error message 58

2983 Error message 59

2984 Eror message

2985 Error message 61

2986 Error message 62

2987 Error message 63

2988 Error message 64

2989 Error message 65

2990 Error message 66

2991 Error message 67

2592 Error message 68

2993 Error message 59

2094 Error message 70

2085 Etror message 71

2996 Error message 72

2997 Error message 73

2998 Error message 74

2999 Error message 75

3000 Ermor message 76

3001 Error message 77

3002 Error message 78

3003 Error message 79

3004 Error message 80

3005 Error message 81

3006 Error message 82

3007 Emor message 83

3008 Emror message 84 / User parameter 16
3009 Error message 85 / User parameter 15
3010 Emor message 86 / User parameter 14
3011 Ermror message 87 / User parameter 13
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Permanently assigned memory Markers
Marker No. Function ,
3012 Error message 88 / User parameter 12
3013 Error message 89 / User parameter 11
3014 Error message 90'/’ User parameter 10
3015 Error message 91 / User parameter 8
3016 Error message 92/ User parameter 8
3017 Error message 93/ User parameter 7
3018 Error message 94 / User parameter 6
3019 Error message 95 / User parameter 5
3020 Eror message 96 / User parameter 4
3021 Error message 97 / User parameter 3
3022 Error message 98 / User parameter 2
3023 Eror message 99 / User parameter 1
3168 Error multipiication
3169 Eiror division
3170 Esror modulo
3171 Error subroutine
3272 Error user-cycle
3200 - 3215 MP 4310.3 (binary number} lsb/msb
3216 - 3231 MP 4310.4 (binary number) isb/msb
3232 - 3247 MP 4310.5 (binary number)} Isb/msb
3248 - 3263 MP 4310.6 (binary number} lsb/msb
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Permanently assigned memory Byte, Word, Doubleword

The memory can be accessed as a Byte, Word or Doubleword. Every second address is used for a word and every fourth for a

doubleword.
B80-B255 Freely available, erased with reset,
8256 - BS11 Data transfer NC — PLC
B512-B767 Data transfer PLC — NC
B768-B1023 Machine parameters
Data transfer NC - PLC
Address Function
w256 G-Code with S-analogue (active with G-strobe M2043)
W258 S-Code {active with S-strobe M2044)
w260 M-Code {active with M-strobe M2045)
wa62 T-Code {active with T-strobe M2046)
w264 P-Code (active with P-strobe M2598)
wzar2 Operating mode
0 = Edit
1= Manual
2 = Handwheel
3 = Teach-in
4 = Program run single block
5 = Program run full sequence
6 = Program test
w274 Key code, inhibited keys
D288 actual position X
D292 actual position Y
D296 actual position Z
D300 actual position IV
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Permanently assigned memory Byte, Word, Doubleword

Address Function

D324 nominal position X
D328 nominal position Y
D332 nominal position Z
D336 nominal position IV

Data transfer PLC — NC

Address Function

w512 : T-code with read/write tool file (Strobe M2714)

W514 P-cocle with Write too! file (Strobe M2715)

w516 Q-number with Q-strobe M2713 (Q100 ... Q107), T-code with Strobe M2813

680 | TNC 2500 PLC-description Section P5 Page 21




Permanently assigned memory Byte, Word, Doubleword

Multlple-use doublewords (Units 1 u.m)

Address Function
D528 Pasition for PLC-Pos. X {Strobe M2704)
Data at transter (Strobe M2713)
Datum shift of PLC X (Strobe 2716)
D532 Position for PLC-Pos, Y (Strobe M2705)
Datum shift of PLC Y (Strobe M2716)
D536 Position for PLC-Pos. Z (Strobe M2706)
Datum shift of PLC Z (Strobe M2716)
D540 Paosition for PLC-Pos. 4 (Strobe M2707)
Datum shift of PLC IV (Strobe M2716)

Multiple-use words (unit mm/min)

Address Function

W560 Feed rate with PLC-Pos. X (Strobe M2704)
w562 Feed rate with PL C-Pos. Y (Strobe M2705)
w564 Feed rate with PLC-Pos. Z (Strobe M2706)
w568 Feed rate with PLC-Pos. IV (Strobe M2707)
Address Function .

W576 Datumn correction of PLC X

Wws78 Datum correction of PLC Y

W580 Datum correction of PLC Z

Ws82 ~ Datum correction of PLC IV
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Permanently assigned memory Byte, Word, Doubleword

Machine parameters (NC — PLC) |

MP 4210 doubleword incl. sign
Meaning when M2719 =@

0 - 31 positions PLC-positioning
32 - 36 Datum correction 1

37 — 41 Datum correction 2

42 —46 Datum correction 3

D768 P 42100

D772 MP 42101

D776 P 2102

D780 MP 22103

D784 VP 42104

D788 MP 42105

D782 MP 42106

D7% MP 42107

D800 v 2108

D804 MP 22109

D808 MP 2210.10
D812 P 221011
0816 MP 421012
D820 MP 421013
D82s | WP 421014
DB28 MP 321015
0832 MP 4210.16
D836 MP 421017
D840 MP 421018
D844 MP 421019
D848 MP 421020
D852 MP 4210.21
8% MP 421022
D860 MP 221023
oot MP 421024
D868 MP 4210.25
D872 VP 4210.26
D876 NP 21027
D880 MP 421028
D884 MP 421029
D888 MP 4210.30
D892 MP 421031
8% MP 21032
D300 mP 421033
D304 v 4210.34
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Permanently assigned memory Byte, Word, Doubleword

Doo8 MP 4210.35
Da12 MP 4210.36
0916 MP 4210.37
D920 MP 4210.38
D924 MP 4210.39
D9z8 MP 4210.40
Daz2 MP 4210.41
D93s MP 421042
D940 MP 421043
D944 MP 421044
D948 MP 4210.45
Das2 MP 4210.46
DS56 MP 421047

MP Feed rate with PLC-positioning:

Wos0 MP 4220.0 Feed rate PLC Pos. X
woe2 MP 4220.1 Feed rate PLC Pos. Y
Wo64 MP 4220.2 Feed rate PLC Pos. Z
W66 MP 4220.3 Feed rate PLC Pos. IV
MP PLC-markers:

wo76 MP 43100

wars MP 43101

Wwo8g0 MP 43102

wog2 MP 4310.3

woss MP 43104

wage MP 43105

woas MP 43106

W1008 MP 3020 3020 S Minimum
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Error messages

The compilation of the instruction list and the testing of the program is simplified through the display of error messages.

Syntax errors within a command line

These errors can occur during editing of a line or with read-in via the interface.

0
1

Invalid command

Operand for jump is not a labe!

{this can only occur with read-in via the interface.

With the jump command a specification of the operand type is available).
Invalid operand type

(the command should not be combined with the operand)

Operand external to the permissible range .

(the number spec. is too high or odd address for word and doubleword)

No limiter after command

(this can only occur with read-in via the interface, Remark after the command was not marked by
lllll or IIAI' )

No end of line found

(this can only occur with read-in via the inteface. Remark too long)

Program-related syntax errors

These errors are detected during the translation process. The editor indicates the line in which the error was detected. When the

PLC-program is translated after power-on (for instance, after editing within the PLC-program and subsequent control switch-cHf}, the

error message PLC PROGRAM ERROR Nr. is displayed with flashing.
Remedy: Switch-off and on again and call-up PLC-editor via the code number. The editor indicates the place of error.

7 Called label undsfined

8 No program end criterion found
(within the program no BE or SP-instruction is to be found, behind which no LBL-instruction is Iocated)

9 Program too long (RAM overflow)

_ {The program code to be generated cannot be incorporated into the available store)

10 Assignment within a bracket
{a =, S, SN, R, RN, PS-instruction was programmed although another calcutation bracket had been opend)

1 Bracket nesting level too high
{more than 16 nested brackets were opened)

12 Jump into a gating sequence
(an unconditional jump was programmed although the gating sequence was not completed by an
assigement)

13 Bracket closed without bracket open
(a bracket close command was programmed although no bracket was opened)

14 Label within a bracket :
(a LBL-instruction was programmed even though a bracket was opened)

15 Label within a gating sequence
(a LBL-instruction was programmed even though the previous gating sequence was not completed by an
assigment) '

16 Jump within a bracket
(a jump instruction was programmed, although a bracket was opened)

17 Bracket opened at end of block
{a BE-instruction was programmed, although a bracket was opened)

18 Label duplicated

19 Word assignment missing
{a logic instruction was programmed, although the previous word-gating sequence was not completed by an
assignment)
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Error messages

Timing errors

21

23

24

Logic assignment missing o '

(a word assignment was programmed although the previous logic gating was not ended by an
assignment}) . .

Word accumulator not loaded

{a word assignment or gating was programmed although the ward accumulator contains no defined value)
Logic accumutator not loaded ,

(a logic assignment was programmed although the logic accumulator contains no defined value)
Accumulators not loaded with bracket open

(a A, ANJ, O[, ON[, XO[, XON[-command was programmed althaugh neither word nor logic
accumulator was gated further nor loaded)

Erronecus type bracket result .

(within the bracket another type was processed, i.e. logic instead of word or vice-versa, that which was
ariginally intended with the apen bracket command)

Conditional jump with invalid logic accumulator

{a conditional jump was programmed, although the logic accumulator conteins no defined vaiue)

These errors only occur during execution of the PLC.program. The flashing error message PLC PROGRAM ERROR Nr. is
displayed. After control switch-off and a new switch-on, the editor is obtained via the code number. The message ERRONEQUS

ENTRY is then displayed. The editor is located either in the error line or — if the program cycle time has been exceeded - in the last
jump instruction which was executed. ‘

50 Nesting level too high
{too many modules were rested)
51 Stack underflow
(it was sttempted to take data from the empty stack)
52 Stack overflow
{it was alitempted to load the stack withan illegal quantity of data)
53 Time out
(the permissible program cycle time was exceeded by more than double. Check structure of subprograms)
54 Case out of range . '
{
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