The Centurion 7 Control

The centurion 7 control is an open architecture PC based control system. The functions of the
control are divided between two main portions. The CNC portion is located behind the operators panel.
This portion operates the front panel, runs the cnc software, and processes all of the motion control
commands. Theinterface panel islocated inside the electrical cabinet. It isresponsible for
communications between the CNC and the “ outside world”. The control and the interface are connected
by afiber optic cable that carries the communications between the two.

Centurion 7 Control Components

Below isan overview of the cards found in atypica Centurion 7 control. Diagrams of the cards
follow the descriptions.

CNC Controal

Single Board Computer

The Centurion 7 is built around a single board computer, or SBC. The SBC board contains the
processor, video control, I/O interface for floppies and other devices, memory simms, and a network
controller. The SBC board a so contains a PC/104 slot that allows for connection to other boards in the
control. The power for the card comes from a power supply plugged directly into it. The PC/104
expansion slot will provide power to any other cards connected there.

Machine software, parameters, and part programs are stored on a flash ram storage card. The capacity
of the flash ram card is 64 meg (standard) or 256 meg (option). The flash ram card isinserted into a
socket on the back side of the SBC board, parallel to the board itself. If the card is moved to another
control al machine software, parameters, and programs will go with it. On early Centurion 7 controls
the storage islocated on a Disk-on-Chip. Thisis asolid state chip that acts like ahard drive. Storage
capacity of the chip is 8meg (standard) or 144meg (option).

The NCB2 board

The NCB2 board is responsible for all motion control calculation in the Centurion 7 control. It
processes the axes moves and responds to the encoder feed back..

There are three main components on the card:

A processor chip is mounted on the card to cal cul ate the axes moves and respond to feed back.

An Xilinx CPLD (complex programmable logic device) is mounted to the back side of the card
and provides the bulk of the circuitry logic. This chip replaces many e ectronic components used
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on the previous version of the NCB card. Thischip is programmed at the factory through the
CN2 port on the board.

A third chip contains the NCB firmware that runs the board. This chip isflash programmed with
afloppy disk and can be flash programmed in the field to update the NCB firmware, if
necessary. Current machine software upgrades also include an NCB firmware update.

The NCB firmware and NCB PLD software versions can be displayed on the control under
[F10]Utilities[F8]Info-[F9].

Keypad Encoder Card
The Centurion 7 keypad encoder board processes the keyboard and switch input signals from the control
and sends them to the SBC.

There are three main components to this board:

A Keypad firmware chip that holds the keypad software. This software controls the
interpretation of the keyboard matrix and the switch inputs.

An Xilinx CPLD (complex programmable logic device) is mounted to the card and provides the
bulk of the circuitry logic. This chip replaces many electronic components used on the previous
versions of the keypad card.

2 ULN2803A lamp driver chipsin sockets are used to power the 12vdc front panel lamps used in
the switches of a discrete key front panel.

The Keypad firmware and Keypad PLD software version can be displayed on the control under
[F10]Utilities-[F8]Info-[F9]. The Keypad firmware version should be 3.XX for discreet key panels and
4. XX for membrane panels.

The Membrane Panel Interface Card

The membrane interface card is used on the tactile front panel only. This card routes the keyboard
signals between the membrane panel, the keypad encoder card, and the interface panel. It contains very
few components. This board also contains the LED’ s for the various lighted function buttons.

The Front Panel Switch Card

The front panel switch card serves the same function as the membrane card, for the discrete key
(individual letter and number keys) front panel.
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Interface Panels

The Centurion 7 control can make use of either of two models of interface panels. The current model is
the Active High or “Sourcing” interface. Thisinterface provides or istriggered by +24 VDC signals.
The previous model that is still be used in retrofit applications for older controlsisthe Active Low or
“Sinking Interface”. Thisinterface provides or istriggered by 0 VDC (ground) signals. The interface
will be located in the machine electrical cabinet.

Sour cing I nterface Assembly

This assembly acts as the trandator between the NCB card and the outside world. This board brings the
signals from the plugs to the motion control. It receives the signals from the various input switches,
encoders, and drive devices. It contains the outputs and analog signals to fire relays, solenoids and
command other external devices.

This assembly will always be accompanied by a safety relay to complete the machine enable circuit.

The Assembly contains two boards with separate power inputs and grounds. The first board is powered
by +5VDC. There are severa main components of this board:

A processor chip on the board is used to manage the fiber optic communication between the
interface board and the NCB card.

Two Xilinx CPLDs (complex programmable logic devices) are mounted to the card and provides
the bulk of the circuitry logic. These chips are programmed at the factory.

A large eprom on the board contains the Interface board firmware. Its function isto run the
interface board devices. The softwareisburnt onto it at the factory.

Connectors for 5 axes of motion control. Each axis contains two styles of connector. Onefor a
Y askawa type connector and another generic connector for use with any other type of drive or
device.

Connectors for spindle, handwheel, and thermal compensation inputs.

The watchdog relay. The watchdog relay isthe o.k. signal for the motion control. If everything
in the interface and NCB portion of the motion control isworking correctly thisrelay is
energized. A surface mount LED on the board indicates that the watchdog relay ison. Itis
labeled on the plastic cover of the interface assembly. The relay will come on only after the
CNC software has booted up. If afailure occursin the NCB, the interface, or the connection
between them, the watchdog coil will de-energize and the machine will emergency stop. In
addition, a set of normally closed contacts on the watchdog relay will put the analog signalsto
ground so that no command signals may be sent to the axis or spindle.

Various LED status indicators.
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A DAC (digital to analog converter) chip produces the analog command signals for the axes and
the spindle drive.

An Offset and a Gain adjustment on the front edge of the card adjust the magnitude and balance
of the analog signals. All analog signals are affected by this adjustment.

The second board is powered by +24VDC and contains all of the connections and components for the
inputs and outputs. The physical connections to outside devices are made through I/0O modules that are
connected to the J1 through J4 connectors via ribbon cables.

Both boards have fuses near the DC power connectors.

The Interface logic board has a 2 amp fuse protecting the 5V DCcircuit on the board.

The Interface O board has 2 fuses:
A 5 amp fusein position F1 protects the 24V DC line that provides power to the 10 board.

A 2 amp fusein position F2 protects a line into the logic board so that it may provide 24vVDC
through the axis connectors.

Any failure of the interface assembly is cause to check these three fuses.

Sinking Interface Daughter (IFD) Board

This board acts as the trand ator between the NCB card and the outside world. This board brings the
signals from the plugs to the motion control. It receives the signals from the various input switches,
encoders, and drive devices. It contains the outputs and analog signals to fire relays, solenoids and
command other external devices.

There are several main components of the board:

A processor chip on the board is used to manage the fiber optic communication between the
interface board and the NCB card.

Two Xilinx CPLDs (complex programmable logic devices) are mounted to the card and provides
the bulk of the circuitry logic. These chips replace many e ectronic components located on the
previous version of the Interface Daughter Board. These chips are programmed at the factory
through the CN10 and CN33 ports on the board. One chip is labeled as the Interface Logic PLD
(ifdlog) and the other as the Interface Encoder PLD (ifdpld).

A large eprom on the board contains the Interface board firmware. Its function isto run the
interface board devices. The softwareis burnt onto it at the factory.

The watchdog relay isthe 0.k. signal for the motion control. If everything in the interface and
NCB portion of the motion control isworking correctly thisrelay is activated. A surface mount
LED near the base of the power connection indicates that the watchdog relay is active. Therelay
will come on only after the CNC software has booted up (thisis a change from the centurion 6
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interface, where the watchdog comes on soon after power up). If afailure occursinthe NCB,
the interface, or the connection between them, the watchdog coil will de-energize and the
machine will emergency stop. In addition, a set of normally closed contacts on the watchdog
relay will put the analog signals to ground so that no command signals may be sent to the axis or
spindle.

A DAC (digital to analog converter) chip produces the analog command signals for the axes and
the spindle drive.

An Offset and a Gain adjustment on the front edge of the card adjust the magnitude and balance
of the analog signals. All analog signals are affected by this adjustment.

The ULN 2802 output chips are located in sockets near the leading edge of the card. These
“Sinking” outputs provide OV DC output signals for the control to trigger external devices. They
are capable of sinking .3 amps of current at 24vdc. They are replaceable if damaged.

The input chips are soldered to the card nearby. They are used to signal the card with a
proximity switch or another external device. They are triggered by a0 volt (ground) signal.
They are not easily replaceable but are seldom damaged.

The Sinking Interface Panel

The interface panel contains the connectors that the periphera devices (Axis Drives, Spindle Drives,
Tool Changers, Ect.) connect to and transmits the signaling going into and out of the connected Interface
Daughter Board. The plugs that are on the panel are dependent on the machine type and/or drive
configuration. Theinterface panel also contains the LED indicators for the CR1A, CR1C, and CR2
relays.

The interface panel includes several sets of jumpers that route the inputs and outputs, and allow the

control to be configured to replace awide variety of previous applications. The jumper settings of a
given interface are denoted by the letter suffix of the interface serial number.
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Selected Board Illustrations

Single Board Computer
PCM 9372 (current product) (BD-130)

Sytem Reset Button
CN12 - Keyboard

CN15 - Ethernet*\
CN20 - Floppy Drive

CN8 - Com1 port
/ /CNS CRT

j\ =
JP1 Jumper e _ \f %
CMOS battery - BR or CR2032 i %
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0 § N /01\12 - Flat Panel
o
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c
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o
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CN19 - Parallel Port OO0 H ()() [1 Front
CN16 - Com2 Port (o 0 ° o] ‘[J O L1 Ol

\—CN9 - Power

CMOS Reset Button
CN13 Primary IDE

Panel Select Switch
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0 /|
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| Compact Flash
| Header
|
|
CN22 - CPU Fan \
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CMOS battery isaBR or CR 2032 (PS-65).



Single Board Computer

PCM 9550 (Original Cent 7 motherboard) (BD-125)

CN 17 Primary IDE Port

CN 10 - Keyboard

CN 8 - Power In ‘\

CN 16 Secondary IDE Port

i CN 22 - Parallel port LPT1

O

“‘ ™
I N
I
L)

B

CN6 - Ethernet/

D
J
TN

(

J3 - CMOS jumper /

7 LI
CN 1/ (J
VGA connection T

(requires adaptor) ©)

/ CN 19 - Floppy Drive
/ CN 20 - Com Port

‘ \ PC-104 Connector
: \ J8 - D.O.C. 2000 address jumpers

with Disk on Chip (address D800)
Pair 1-2 Open
Pair 3-4 Closed
Pair 5-6 Closed

No Disk on Chip
Pair 1-2 Closed
Pair 3-4 Open
Pair 5-6 Closed

CN 7 - LCD backlights Digital Video
signal for LCD

If a Disk on Chip is not used
Compact Flash card is located
on opposite side of board

CMOS battery isaBR or CR 2032 (PS-65). Same battery as used on PCM 9372.
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NCB Card (BD-100)

) JS2 - Jumper on pins 1 and 2 enables CN5, disables fiber optic
Fiber Optic Standard applications have no jumpers installed here.
Connection

CN3 - Encoder Inputs (Axes 8 and 9)
typically used for front panel handwheel

CNS - Alternate Interface Connection X\ : PC/104

asao Expansion
aooo / Connector
CNG6 - Debug Connector

(unused in operation) \

&8

an

EH
AN

§§F JS1 - IRQ Jumper
oo Seton pins 1 and 2 (IRQ 7)

CN2 - CPLD Programmin Port/ /
9 9 CN10 - TPU connector (unused)

(unused in operation)

CN7 - Serial Connector (unused)

Keypad Encoder Card (BD-101)

CNL1 - Keystroke output to SBC
CN3 - Keyboard matrix input ‘\ Y CN2 = Bxiemal keyboard input

5o 8 )
gggg Expansion
E b SESE / Connector
d b smas
] A pl o oo o
q mpP @m@@/
] U _< P B OO 0|
d gw b smas
CN8 - CPLD Programming Port S ERSE I oooo
il 4R R
(unused in operation) o b oo
] ] CR-R-R-]
] ) CR-R-R-
asid
JS2 - Front panel control port jumper —— | EEEE
=

Set jumpers on:
1-2
3-4
13-14

N Js1 - IRQ jumper (unused)

L

CN4 - Push button switch inputs

CNS5 - Override switch inputs CNG6 - Connector for switch / button lamps

(unused on tactile front panel)
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Membrane Panel Interface Card (BD 126)
Used on tactile front panel only

FRONT BACK
- O O
©o0 O 0 © © = = 0
LED13 LED11  LED14 CN2
i Switch i
CN19 ° Board with
e
Ribbon Connection _ N / Contacts Out cable connected
[}
for Membrane °
LED3 =
O g
[
[
CN3 <
Keyboard ©
Matrix In o
LED4QO cNs o
(unused)
@) @) O CN6 N CN11
LEDS LED6 LED7 LED lights (unused)
CN7
Power Out
(unused)
O O O o=y - CN10
LED1I0  LED9 LED1 - - =2 RN
e d— (unused)
on
@ @ Power In © @

CN5
E-Stop Connects

Front panel Switch Card (7300-2)
Used on discrete key front panel only

Jlj L

SW15 Feed Hold SW13 Spindle CW SW11 Stop SW9 Mist SW1 Aux 1
G o m m m m o G G o
o H H o H o H o o H
= H a = a = H = = H
B H H B H B H B B H
H H H B H B H H H H
SWO Cycle Start SW14 Spindle CCW  SW12 Tool Reset SW10 Flood SW8 Reset

e}

T T T T U T T

H




Active High or “Sourcing” Interface Panel Assembly (7534)

Active High or “Sourcing” Input/Output Module (PR-38)

i@@@@@@@@@@@@@@@@@@@@@@@@@
i@@@@@@@@@@@@@@@@@@@@@@@@@

2 4 6 8101214161820 222426 283032343638 404244464850

OO A A OO oo oo

1 3 5 7 91113151719 2123252729 3133353739 4143454749

H000000000000000000000000
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Active High or “ Sourcing”

| nterface Boards

CN10 - CPLD Programming Port

CN33 - CPLD Programming Port

Fiber Optic

/ Connection

Power Connection
5VDC

b

Processor for
Fiber Optic
Communication

Serial communication
with 10 board and
24VDC to axis connector

Logic Board (BD-143)
(unused in operation)
Dip Switches
Diagnostic LEDs (unused in operation)
Spindle Connector
J2 Jumpers Analog Input
Handwheel x Y (Unused) /7 (Thermal Comp)
8 N \S 3993 ! 4 o
i doa\l EEEITE -
- - [Eaiaass] 5VDC Fuse
(T am [IE
Watchdog LED (=
-
: . © IFD Enc
Watchdog
D Relay B
Axes Connectors Analog Out
U d
[o:] U e Leg y

O

/E/E

(e]

© it ©

IFD Firmware

°=PIN 1

R14 Offset

R11 Gain

Output Connectors

Input Connectors

|0 Board (BD-144)

CR1C Relay LED

CR1C Relay

24VDC Fuses

o0 ]0[]0[]D

1

o)/ [

i

— [ ]
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Active Low or “ Sinking” Interface Panel (7535)

Front Side - Mill
(Lathe will vary dightly)
© INPUT HANDWHEEL ©
MISC
A SPI
FPP
OUTPUT
POWER HOME
[ Bl [ E| [ R B [ B
X-AXIS Y-AXIS Z-AXIS A-AXIS B-AXIS
Back Side
CR 1A LED
CR 1C LED
CR 2 LED
P1 P2 P3 P4 P5P6P7
Ol;ZZZZZZZZZZZZZZZZZZZZZZ151155555555555511555555ZZZZZZZ:ZZZZZZZZ‘ D“ “‘ﬁ DDM ‘ZlZZZZ?ZZZZZS SZZZZZEAZZZZZZ " 5 ‘o‘, P6A

JS1 Jumpers -
(may be permanently soldered) :

CR Relay Coils (back side)

JS3 Jumpers
Card cage interface plugs (mav be permanentlv soldered Ml
Mouted to the back side (may be p Y ) ' -
of this board. 4 & "] ps

(© 1996, 1907

P1/P2 - Input/Output
P3 - Analog Outputs
P4 - Axis Encoder Connection 1-4
P5 - Axis Encoder Connection 5
P6 - Spindle Encoder (In/Out of Interface Daughter Board)
P6A - Spindle Encoder In
P7 - Handwheel encoder, Watchdog, Spindle Load Meter
P8 - Hand Wheel Encoder In
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ActiveLow or “Sinking” Interface Daughter Board (BD-120)

107 - Input / Output
expander Port
108 - Input / Output
expander Port

Output Chips ULN 2802
(8 TOTAL)

Power

CNL1 - Analog to Digital converter connection
(spindle load meter)

GAIN
OFFSET x / CN3 - Spare Analog Outpul

/ CN35 - Expansion bus (unused)

5

OO O O O O O O O/ o

ANy I Y ) Ny Ny I A Dy O |

CN34 - Expansion bus (unused)

:Ji_::::::::

QLA

Ell:ll I
: N &(&k
[ E;\
3 |

CN10 - CPLD Programming Port A

.<-1j‘i_::::::::

AAARAARAA

(unused in operation)
IFDENC

/ CNB30 - Alternate Interface Connection

/D
g
Vs

Fiber Optic
Connection

\ CN2 - Debug Connector

(unused in operation)

Processor for
Fiber Optic
Communication
CN33 - CPLD Programming Port
(unused in operation)

CN31 - TPU port (unused)
CN28 - QSM port (unused)

CNZ29 - Serial port (unused)

Watch Dog
Relay

IFD Firmware

DEFAULT SETTING FOR

DIP SWITCH S1

o

© o~

1
2
3 - INVERT Z-AXIS ENCODER (DEFAULT: CLOSED)
4-
5
6

- INVERT X-AXIS ENCODER (DEFAULT: CLOSED)
- INVERT Y-AXIS ENCODER (DEFAULT: CLOSED)

] swircHisoPeN
[l swrTcH s cLoSED

OPEN

INVERT A-AXIS ENCODER (DEFAULT: CLOSED)

- INVERT B-AXIS ENCODER (DEFAULT: CLOSED)

- INVERT SPINDLE ENCODER (DEFAULT: CLOSED)

- INVERT HANDWHEEL ENCODER (DEFAULT: CLOSED)
- BIPOLAR/UNIPOLAR SPINDLE

(DEFAULT: CLOSED (UNIPOLARY))

Active Low or “Sinking” Input/Output Expansion Module (PR37)

135 7 91113151719

HiNEINEEINEEN

2 4 6 8101214161820

00o0boooog

(OIOIOIOIOIOIOIOXOI0)
JOIOIOIOIOIOIOIDINIU)
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Centurion 7 Control Connections Diagram

Discrete Key Front Panel

Cables to Electrical Panel

E Fiber Optic Cbale

FPP Cable
110 VAC Power cable

@ Network Cable (option)

RS 232 Cable

Front Panel Handwheel Encoder

2-14

110 VAC IN
E—
CN2
DC Power Supply
Back
Light
DC Volts Out LN oNt Power
CN3
LCD L LCD Display
Backlight
Inverter
CN 3 (MI 59 Panel)
cng  CN2(Mis53Panel)
CN 15
CN9
PCM 9372 |
SBC Board
= = o
i Q
Floppy Drive S
e o
S
T~~~ | cN13 CN12 pm
Multi-Card Reader (optional) &
O
o
>
=3
I}
CN1 j=1
¢ cN2 <
Front Panel Keyboard Jack [
Keypad [
Encoder
CN5 Card
Front Panel Override Switches CN3 CN4 CN6
CN3 CN4 CN6
CN1
FP
CN2 Switch | |
Card Q
CN5 =
‘ I
cN8 p
c
@
:
le}
=
=
I}
Emergency Stop Button g,
[ -
([
oood
[
A T R
OOoogd Function Key Pad
[
[
L0
Number Key Pad
U 33/34
NCB Card |
CN3



Keypad Encoder Signals

The keypad encoder card translates the front panel switch inputs, override knobs, and keypad
inputs into keyboard signals. Because the switch functions are translated into keyboard commandsit is
possible to run the machine directly from an external keyboard. The keyboard commands are as
follows:

FP switch commands- Feed rate over ride- Spindle over ride
ALT + ALT+ ALT +
F1=STOP A=0% 1=0%
F2=E STOP S=10% 2=10%
F3=CW D = 20% 3=20%
F4 = FEED HOLD F=30% 4 =30%
F5=CCW G =40% 5=40%
F6 = CYCLE START H = 50% 6 = 50%
F7 =MIST J=60% 7 =60%
F8 =TOOL RESET K =70% 8=70%
F9 =FLOOD Z =80% Q=80%
F10 = RESET X =90% W =90%
C =100% E = 100%
V =110% R =110%
B =120% T =120%
N = 130% Y =130%
M = 140% U = 140%
< = 150% | = 150%

Keypad Diagnostics

Centurion 7 controls have a diagnostic screen to indicate whether the push buttons on the front
panel are being read by the keypad encoder card. To access these diagnostics from the main menu enter
[F6] Display, [F5] Panel. The screen will show the push button name, followed by a“0” character. The
character will changeto a“1” when the appropriate button is pressed. There will also be a status display
following the activity bit that will show the expected function of the switch light; on, off, or blink.
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Override Switch Functions and Settings

The feed rate and Spindle over ride switches on the discrete key front panel are four channel
rotary switches. These switches send a binary signal that will indicate to the keypad encoder card the
position that the switch isin. The keypad encoder then converts thisinto a keyboard signal and passes it
to the control.

The OVR parameters in the software (Params-Setup-OV Rs) determine the percentage value at
each position for feed and spindle override. The machine software has entries for 24 switch positions to
accommodate the new molded front panel (to be released mid 2008). Current override switches have 16
positions and will use only those positions in the parameters.

RunTine BBH:EB:BB' Main-Parms—Setup-0VRs-Fd0vr-Edit | fActive :0AAB2

Current Next Distance

# +00.0000 +00.0000 +00.0000
¥ +00.0000 +00.0000 +00.0000
Z +00.0000 +00.0000 +00.0000

- - Conp i Cancelled
Feedrate Override Settings Tool  TA3(AT)
Length : 08,0088
) Dian. ! BA,0088
1 -0 7 -860 13 - 128 19 - @@8 Plane T XY (G5A
Clearnce: 88,1888
2 - 818 g -879 14 - 138 20 - o8@ Interp ! Linear (Feed)
Feed  FA3A.8  ipn
3 - Bz@ 9 -880 15 - 148 21 - 908 (1883 850.8 ipn
Units : Abs/English
4 - A3 1A - A9 16 - 158 22 - 9AA Cycle ' Cancelled
Duell . PPAA.PA sec
5 -84 11 - 1@ 17 - APA 23 - PAA Spindle @ SPAAA rph
(18@) : 9PABd rpn (OFF)
6 - 858 12 - 118 18 - 888 24 - BAA 020 I
Coolant OF f
Part # [alala]s}

F3 Fi0
e

Y

F7 Fg EST
t ) Exit

Membrane panels do not have override switches. They have Up/Down arrows that select the
percentage of feed and speed. They use position 11 as the base value and adjust in 5% increments from
that point.

The over ride switch signals can be found in the CN5 connector plugged into the keypad encoder
card. The pin numbers are:

Feed Rate override Spindle override

5 LSB 1 LSB (Least significant bit)
6 2

7 3

8 MSB 4 MSB ( Most significant bit )
10 Common 9 Common
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By checking continuity between the common lead and the different switch channelsit is possible
to determineif the switch isworking properly. The combination of outputs at each switch position
should match the table below:

Switch Pos Spindle % Feed Rate % Binary Code
1 0 0 0000
2 10 10 0001
3 20 20 0010
4 30 30 0011
5 40 40 0100
6 50 50 0101
7 60 60 0110
8 70 70 0111
9 80 80 1000
10 90 90 1001
11 100 100 1010
12 110 110 1011
13 120 120 1100
14 135 130 1101
15 175 140 1110

The front panel hand wheel override settings are determined in the HDW section. Thetable
shows the axis movement distance represented in encoder pulses that will result from each pulse
(represented by a physical “click”) of the hand wheel. Remote hand wheels have separate over ride
settings in the POWER section of the setup parameters.

RunTime BAA:0A:@8| Main-Parms-Setup-OURs-Hubur | Active :0AAAZ

Current Next Distance

# +00.0000 +00.0000 +00.0000
¥ +00.0000 +00.0000 +00.0000
£ +00.0000 +00.0000 +00.0000

- - Conp i Cancelled
Handwheel Override Settings Tool r TA3(AZ)
Length : 98.A080
Dian., ! 98.0080
1 - a@a 7 -182 13 - 381 19 - @88 Plane T KY (G548
Clearnce: 88.18088
2 - a3 8 - 127 14 - 444 2@ - A9A I'I'It-E'I"P ! Linear {(Feed)
Feed  FASA.B  ipn
3 - 813 9 -152 15 - 508 =21 - @88 (188> 858.8 ipn
Units i Abs/English
4 - 823 18 - 203 16 - AP 22 - @08 Cycle : Cancelled
Duell 1 98P .ARB sec
5 -831 11 - 254 17 - ep@ 23 - @08 Spindle : SAABA rpn
) (188X : 8PAA rpnm (OFF)
6 - 876 12 - 385 18 - AP0 24 - 9@ 920
Coolant : OFF
Part # : PPPA

Hu0ur Sp()ur

ESC
d it FdOur Back
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Control Outputsand Inputs

The Centurion 7 achieves most of the interfacing to connected devices through the outputs and
inputs of the control. An output provides asignal to adevice such asarelay or solenoid, servo drive,
indexer or other device. Aninput istriggered by an external signal provided by a prox switch, limit
switch, or other device and is used to signal the control that a certain event is taking place or a condition
met. Often afailure of the machine to perform atask, such as completing atool change or turning on
the spindle, can be traced to afailure of the input / output of the given function. It then becomes
important to be able to verify the outputs and inputs associated with the machine operation.

Sourcing Logic

The state of the input and output signals depend upon which interface panel is used with the
CNC. All current products use the Active High or “Sourcing” interface panel. This panel uses +24vdc
logic; The outputs provide +24vdc at 250mA and the inputs are triggered by +24vdc. The outputs are
protected against shorts or over amperage.

The inputs and outputs groups on a*“ Sourcing” interface are identified by the IO modul e that
they are connected to, J1 through J4. J1 and J2 are inputs, while J3 and J4 are outputs. The sourcing
interface has 72 inputs and 72 outputs, using pins 1 through 36 on each module for the connections.

The status of the outputs and inputs of the control can be viewed by entering the diagnostic
display of the control. This can be done from the main menu by entering [F6] Display, [F4] Diagnostic.
The [F1] through [F4] keys will access the J1-J4 groups. The inputs and outputs will be listed by their
STO/CLO number (see “ Setting and Clearing Outputs Manually” later in this section). The diagnostic
screens will show ablack dot next to the input or output to indicate that it is not active. The dot will
change to white if the input or output is activated. SLS software will require the setup parameters to be
open for the diagnostic option to be viewed under display.

The software also has an option for static diagnostics. The static diagnostic page captures the
status of the inputs and outputs at the time of the last control E-stop, providing a snapshot of the control
I/O at the time of failure. The static diagnostic page can be viewed by going into the [F10] Utilities,
[F8] Info, [F7] Diagnostic menu.

Centurion 7 software aso has provisions in the software for time out messages that will advise
the operator if the machine has hung up waiting for a specific input signal. This alows the control to
tell the user which signal may be missing without having to examine the diagnostic pages. A timeout
will take approximately 15 seconds from a non-receipt of signal to an emergency stop condition. The
red message box will display, in addition to the usual emergency stop information, “Time out waiting
for ”. Thiswill indicate the lost signal. Sometimes thisis not the first message displayed, so the
escape key must be pressed once to clear the first message box and bring up the next one to view the
time out message.
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Sour cing outputs

Sourcing output chips are soldered directly to the IO board in the interface assembly. They are
protected against over amperage or direct shorts, so are not easily damaged. If they are damaged the 1O
board must be replaced.

Outputs can be checked to see if they are providing the correct signal provided they are hooked
to adevice. If the output is not connected to a device the voltage measurement will not be correct.

A voltage measurement of an output should show:

0 VDC when the output is off (Black dot on the diagnostic page)
+24 VDC when the output ison (White dot on the diagnostic page)

Sour cing I nputs

The input chips on the Centurion 7 control are optically isolated and are triggered by asignal to
the corresponding pin. Triggering an input will cause its entry to show awhite dot in the diagnostic
page. It will show ablack dot when it isnot. Each input is brought into the control through the
corresponding pin on the axis input plug (for instance J1-23 will be found in the J1 input connector,
termina number 23).

There is no way to set an input through the control. To test aninput it must be connected to a
voltage source.

On a“Sourcing” interface the input needs to be pulled up to +24vdc. This can be done by
connecting awire from the appropriate J1 or J2 terminal to terminal block 12 (+24vdc) on the terminal
strip on the electrical panel. The input should show a white dot when connected to 24vdc. If itis not
thereis a problem in the control that may require board replacement or factory repair. The input chips
are not in sockets and are not easily replaceable, however they are seldom damaged.
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Sinking Interface Logic

The Active Low or “Sinking” interface panel uses ground state logic; The outputs provide a
ground capable of sinking 300mA of current and the inputs are triggered by a Ovdc signal.

The inputs and outputs groups on a“Sinking” interface are identified by axis group, 1 through 6.
Each group has 12 inputs and 12 outputs, except for group 6 which hasonly 4. Physical accessto the
inputs and outputsin the first four groups is achieved through the 14 pin AMP connectors on the
interface panel. They will belabeled Axis1—In, Axis1—Out, Axis2—In, ect. Accesstothe5and 6
input/output groups must be done using 10 expansion modules plugged into the interface.

The status of the outputs and inputs of the control can be viewed by entering the diagnostic
display of the control. This can be done from the main menu by entering [F6] Display, [F4] Diagnostic.
The diagnostic screens will show a black dot next to the input or output to indicate that it is not active.
The dot will change to whiteif theinput or output is activated. In older softwarea*0” character may be
seen in place of ablack dot, and a“1” in place of awhite dot. SLS software will require the setup
parameters to be open for the diagnostic option to be viewed under display.

The software also has an option for static diagnostics. The static diagnostic page captures the
status of the inputs and outputs at the time of the last control E-stop, providing a snapshot of the control
I/O at the time of failure. The static diagnostic page can be viewed by going into the [F10] Utilities,
[F8] Info, [F7] Diagnostic menu. This must be done prior to resetting the machine.

Centurion 7 software aso has provisions in the software for time out messages that will advise
the operator if the machine has hung up waiting for a specific input signal. This allows the control to
tell the user which signal may be missing without having to examine the diagnostic pages. A timeout
will take approximately 15 seconds from a non-receipt of signal to an emergency stop condition. The
red message box will display, in addition to the usual emergency stop information, “Time out waiting
for ”. Thiswill indicate the lost signal. Sometimes thisis not the first message displayed, so the
escape key must be pressed once to clear the first message box and bring up the next one to view the
time out message.
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Sinking Outputs

Socketed ULN 2802 driver chips on the “ Sinking” interface daughterboard provide the outputs.
There are eight chipstotal and can be replaced if damaged. The outputs are distributed on the chips as
such:

U-53 Axis 1 outputs 1-8 U-53isclosest to the gain adjustment pots
U-59 Axis1outputs9-12, Axis 2 outputs 1-4

U-56 AXis2 outputs 5-12

U-65 Axis 3 outputs 1-8

U-71 Axis3outputs 9-12, Axis 4 outputs 1-4

U-68 AXxis4 outputs 5-12

U-77 Axis5 outputs 1-8

U-80 AXxis5 outputs 9-12, Axis 6 outputs 1-4 U-80 is closest to the end of the card

Each output is brought out of the control through the corresponding pin on the axis output plug
(for instance Axis 1 out 7 will be found in the Axis 1 output plug, pin number 7).

Outputs can be checked to see if they are providing the correct signal provided they are hooked
to adevice. If the output is not connected to a device the voltage measurement will not be correct.

A voltage measurement of a sinking output should show:

+24 VVDC when the output is off (Black dot or “0”on the diagnostic page)
0 VDC (approximately) when the output ison (White dot or “1” on the diagnostic page)

Sinking I nputs

The input chips on the Centurion 7 control are optically isolated and are triggered by asignal to
the corresponding pin. Triggering an input will cause its entry to show awhite dot in the diagnostic
page. It will show ablack dot when it isnot. Each input is brought into the control through the
corresponding pin on the axis input plug (for instance Axisl - In7 will be found in the Axis 1 Input plug,
pin number 7).

There is no way to set an input through the control. To test an input it must be connected to
ground.

The easiest way to accomplish thisisto obtain awire with a pin crimped on the end of it.
Remove the pin from the suspected input and replace it with the pinned wire. Touch the other end of the
wire to terminal block 22 (D.C. ground) or to bare metal on the electrical panel. When the input is
grounded its entry in the diagnostic display show awhite dot. If it isnot thereisaproblem inthe
control that may require board replacement or factory repair. Theinput chips are not in sockets and are
not easily replaceable, however they are seldom damaged.
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Setting and Clearing Outputs Manually

Outputs are usually activated during the course of an M code function on the machine, but can
also be set individually through the STO and CLO commands. This can be done in aprogram, asin the
case of acustom M-code, or through the MDI mode. The command STO 6 will cause the 6th output to
activate and the associated diagnostic to change to awhite dot. CLO 6 will turn the output off and cause
it to go back to ablack dot. The machine’slogic files may block some outputs from being set.

The chart below lists the physical location of the output connection, followed by the STO/CLO
number used to activate or deactivate it.

Sinking Interface Sourcing Pin # STO# Sinking Interface Sourcing Pin # STO#
Pin# Pin #
Axis1-0Out 1 J3-1 1 Axis4—-0ut 1 JA-1 37
Axis1—Out 2 J3-2 2 Axis4—0Out 2 H-2 38
Axis1—-Out 3 J3-3 3 Axis4—-0ut 3 H-3 39
Axis1—-0Out 4 J3-4 4 Axis4—-0Out 4 H-4 40
Axis1—-0Out5 J3-5 5 Axis4—-0ut5 H-5 41
Axis1—Out 6 J3-6 6 Axis4—0Out 6 J4-6 42
Axis1—-Out 7 J3-7 7 Axis4—-0Out 7 -7 43
Axis1—-0Out 8 J3-8 8 Axis4—-0ut 8 J-8 44
Axis1—-Out 9 J3-9 9 Axis4—-0ut 9 J-9 45
Axis1—0Out 10 J3-10 10 Axis4 —Out 10 J-10 46
Axis1-0Out 11 J3-11 11 Axis4—-Out 11 H-11 47
Axis1—Out 12 J3-12 12 Axis4—Out 12 H-12 48
Axis2—-0ut 1 J3-13 13 Axis5-0ut 1 J-13 49
Axis2 —Out 2 J3-14 14 Axis5—-0ut 2 J-14 50
Axis2—-Out 3 J3-15 15 Axis5-0ut 3 J-15 51
Axis2—-0Out 4 J3-16 16 Axis5-0ut 4 J4-16 52
Axis2—-0ut5 J3-17 17 Axis5-0ut 5 H-17 53
Axis2—-Out 6 J3-18 18 Axis5-0ut 6 J4-18 54
Axis2—-0ut 7 J3-19 19 Axis5-0ut 7 J-19 55
Axis2—-Out 8 J3-20 20 Axis5-0ut 8 J4-20 56
Axis2—-0ut 9 J3-21 21 Axis5-0ut 9 J-21 57
Axis2—0Out 10 J3-22 22 Axis5—0ut 10 J-22 58
Axis2—0Out 11 J3-23 23 Axis5-0ut 11 J-23 59
Axis2—0Out 12 J3-24 24 Axis5—-0ut 12 J-24 60
Axis3—-0ut 1 J3-25 25 Axis6—-0ut 1 J4-25 61
Axis3—-0Out 2 J3-26 26 Axis6—Out 2 J4-26 62
Axis3—-0ut 3 J3-27 27 Axis6—-0ut 3 JA-27 63
Axis3-0ut 4 J3-28 28 Axis6—-0ut 4 J4-28 64
Axis3—-0ut 5 J3-29 29 J4-29 65
Axis3—-0ut 6 J3-30 30 J4-30 66
Axis3-0ut 7 J3-31 31 J4-31 67
Axis3—-0ut 8 J3-32 32 J4-32 68
Axis3-0ut 9 J3-33 33 J4-33 69
Axis3—0ut 10 J3-34 34 J4-34 70
Axis3—0ut 11 J3-35 35 J4-35 71
Axis3—0ut 12 J3-36 36 J4-36 72
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Feedback Channels

The Centurion 7 control is capable of 5 axes of simultaneous motion control. The (up to 5) axes
of machine motion are connected to the “Live’ motion connectors. These connections provide both
command signal in the form of a0-10vVDC analog and inputs for A, B, and Marker signals from an
encoder. They also provide 5 and 24 VDC and adrive enable signal.

There are four additional connections that receive encoder feedback and provide 5 VDC only.
These connections are used for devices that will be included in a position loop with one of the existing
axes. These devices include pulse generators, spindle encoders, and quill scales.

Devicesin the second group will be assigned to a feedback channel through the machine
parameters. The assignment is based upon where they are plugged in. They may make use of a*“live’
feedback channel if none of the others are available. The channels areidentified as follows:

Location Connector AXis#
Interface Panel AXxis1 1
Interface Panel AXis2 2
Interface Panel AXis3 3
Interface Panel AXis4 4
Interface Panel AXis5 5
Interface Panel Spindle 6
Interface Panel Handwhedl 7
NCB card CN3 8
NCB card CN3 9
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Parameter Files

The Ram Directory

A Centurion control’ s “parameters’ actually consist of many files beyond the setup parameters
contained in the Pfile.dat. Thesefilesare al located inside of adirectory caled "ram” on the C: drive.
When parameters are saved it copies all of these files onto a floppy disk inside of another “ram”
directory. When parameters are loaded the machine copies all of the files contained in a“ram” directory
on afloppy disk into the C:\ram on the machine.

Thisisalisting of many of the files that may be seen in the ram directory:

Active.dat:

Path.dat:

Pfile.dat:

BPfile.dat:

Bscrewl:
Bscrew?2:
Bscrew3:

Ncbl.hex:

Ncb2.hex:

Ncb3.hex:

Ncb4.hex:

Inp(3):

Contains the number of the current active program, as well as the current edit
program.

Contains the DOS paths to the various components of the machine software.

Contains the machine setup parameters. A list of these parameters should appear
in the “Red Book” of machine information shipped with each machine.

A backup of the machine setup parameters. Used by the machine as arestore file
in case of parameter corruption.

The X axis ball screw compensation file.
TheY axisball screw compensation file.
The Z axis ball screw compensation file.

Thisisafilefound in a Centurion 6 control that deals with the function of the M-
codes. Ncbl deals mainly with spindle control and coolant commands.

Thisisafile found in a Centurion 6 control that deals with the function of the M-
codes. Ncb2 deals mainly with the tool changer and spindle gear shifting.

Thisisafile found in a Centurion 6 control that deas with the function of the M-
codes. Ncb3 deals mainly with spare M-codes.

Thisisafile found in a Centurion 6 control that deals with the function of the M-

codes. Ncb4 deals mainly with special functions. It may not always be present.

A text file that provides the labels for the inputs in the diagnostic display. Must
be of the correct foreign extension to function. Not necessary for machine
operation.
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Out(3):

M codes(3):

Gcodes(3):

Soft.ver:

Pfile.ref:

0901*:

0902*:

Special .dat:

Q****:

A text file that provides the labels for the outputs in the diagnostic display. Must
be of the correct foreign extension to function. Not necessary for machine
operation.

A text file that provides the labels for the M-codes in the MDI page. Must be of
the correct foreign extension to function. Not necessary for machine operation.

A text file that provides the labels for the G-codes in the MDI page. Must be of

the correct foreign extension to function. Not necessary for machine operation.

A text file showing the versions of software the machine contained for keyboard,
CNC, firmware, and the NCB files when the machine left Milltronics. Not
necessary for machine operation.

A referencefile of the pfile as it was when the control was built.
Not necessary for machine operation.

A custom G-code program
A custom M-code program

A program file that serves as the tool setting macro accessed through the run
menul.

A file used to store and reload a specific group of parameters. QO through Q9 are
used to store the work coordinate subsets.

In addition to these files there may also be a macro to operate the tool changer. Fileswith .DAT,
LAT, or .SLSwill be English language files. Other extensions could be other languages. See
programming and operation manual for extensions of various languages.
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Saving and L oading Parameters

Because the Centurion control software can be subject to corruption in the software due to
various causes it is always advisable to have a backup copy of the machine parameters on afloppy disk.
Thisis easily done on most Centurion controls. To save the machine parameters:

Centurion 7 CNC and Lathe

With afloppy disk in the drive and the control at the main menu press:
[F7] Params
[F6] Save
[F1] Ok

The parameters will be saved on afloppy drivein adirectory called “ram”.

Centurion 7SLS
With afloppy disk in the drive and the control at the main menu press:
[F10] Utilities
[F3] Files
[F2] Save
Thiswill bring up amenu of the programs in the control.
[F8] down arrow key to move the pointer until it pointsat “Parameters”
[F2] Set
[F1] Start
The parameters will be saved on afloppy drive in adirectory called “ram”.

To load parameters back into the machine:

Centurion 7 CNC and Lathe
With the parameter disk in the drive and the control at the main menu press:

[F7] Params

[F7] Load

[F1] Ok
The parameters will be loaded into the ram directory. Escape to the main menu and E-stop the
machine. Power the machine down for approximately 30 seconds and power back up for the
parameters to take effect.

Centurion 7SLS
With the parameter disk in the drive and the control at the main menu press:
[F10] Utilities
[F3] Files
[F1] Load
Thiswill bring up amenu of the programsin the control.
[F8] down arrow key to move the pointer until it pointsat “Parameters”
[F2] Set
[F1] Start
The parameters will be loaded into the ram directory. Escape to the main menu and E-stop the
machine. Power the machine down for approximately 30 seconds and power back up for the parameters
to take effect.
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The PFILE.DAT File

The Pfile.dat fileisthefile that contains the setup parameters of the machine. Thisfileisnot a
text file and cannot be viewed by itself. The setup parameters can be viewed within the machine by
entering the setup parameter section.

To enter the setup parameters enter the parameter menu on the control and press:
[F1] Setup
[F1] Level

Thiswill prompt the user for the access code. Type “PROTO3" for the access code and
press enter.

The user will now be asked for the access level. Type “3” for accesslevel.

The setup parameters will now be open and the operator will see several parameter section
choices that can be made. The main sections are:

[F2] Precision

[F3] Power

[F4] Axis

[F5] Miscellaneous
[F6] Over rides

[F7] Ball screw tables
[F8] Thermal Comp
[F9] Dos
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The parameters are arranged in these sections depending upon what they are related to. A full
list of these parameters appear at the end of this section.

Power parameters include info about the default modes of the machine and the tool changer.
Any change in this section will require the machine to be powered down and back up again to take
effect. Axis parametersinclude information about the axis movement of the machine. Most of these
parameters must have the machine re-homed to take effect. The miscellaneous group contains the
spindle ranges and other software defaults. The over ride section contains the values that control the
feed rate and spindle over ride knobs. The ball screw tables section controls the ball screw
compensation. The thermal comp section has info related to the optional thermal comp sensors.

The DOS key will make the CNC software shut down and the DOS prompt come up on the
screen. The Machine must be E-stopped before going into DOS. The machine must be shut down and
powered up again to restore it to operation.

Any of these parameters can be changed by ssimply scrolling the cursor to it and using the [F1]
edit key. Any parameter that requires the machine to have power cycled to take effect will also require
that the operator escape back to the main menu before E-stopping the machine and powering it down. 1If
the control is not set back to the main menu before power down the change may not remain in the
parameter file.
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The Path.dat File

The Path.dat fileis atext file that determines where the different resident el ements of the
machine software are located. There are six different areas of concern.

They are:

Rom: Location of the CNC software and other main parts of the software

Ram: Location of the machine parameter files

Parts: Machine storage location of parts programs

Display: Location that the tool path graphic file will be held when it is generated. (The
screen display in graph mode).

Floppy: Drive location of floppy disk drive or other device for machine parameters to load

from/save to.
Remote Files: The load from/ store to path for part programs.
The Path.dat file can be viewed by entering [F10] Utilities, [F8] Info, [F5] Paths.

Centurion 7 software has the ability to enable a drive switching key during the files-load and
files-save functions (enabled by the “drive key on menus’ parameter in Params-Ctrl). Thiskey alows
the user to change the drives that are being loaded from/stored to asthey go. Thiswill alter the current
parts and floppy or remote storage paths in the control. It will not change the path.dat file. The default
paths can be reset in the control by either cycling power on the machine, or by viewing the path.dat file
as stated in the above previously.

The Path.dat file can be edited like atext file either through the CNC (program-text-any) or the
DOS editor.

Centurion 7 control with the compact flash (current standard):

Rom C:\ROM\
Ram C:\RAM\
Parts C:\PARTS\
Display D:\

Floppy A\

Remote Files A:\  if floppy only
E:\ if Zipdrive or Multi-Card reader installed
2\ or any other letter if networking isinstalled
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NCB Hex Files
The NCB.Hex files configure the inputs and outputs and provide the sequencing for the various
M-codes used on the machine. Because of differences in machine design and features, different

machines require different NCB files to operate correctly. If thefilesarelost the control will not be able
to process M-codes. The files can be restored by loading the backup parameters.

Softwar e Upgrades
Software for mills and lathes is updated on a continuous basis. Upgrades are sought either to fix
aproblem in aprevious version of software or to add features to an older machine. The process and
difficulty level of a software upgrade is dependent upon the age of the machine and the type of software

init. If there are any questions on compatibility of a software upgrade contact the factory before the
upgrade is attempted

Installing a Softwar e Update
1. Power the machine down
2. Insert the software update diskette |abeled into the disk drive on the machine.
3. Power the machine up. The software will load automatically
4. When software loading is compl ete the machine software will boot as normal
5. Check for any new parameters and adjust as required. Power down as needed.
6. Create anew parameter disk

A new parameter disk should be created so the original disk may be preserved for future reference.
Label ablank diskette, put it into the disk drive then press PARAMS-SAVE.

Converting from SLSto CNC Software

With the advent of disk upgradeable software it has become more popular than ever to switch an
SL S software machine over to CNC software. Thisis easy to accomplish, although it does require some
changesto the ram files. Note that the mechanical hand wheels of many SLS machineswill belost in
the changeto CNC.

Before loading the new software some parameter changes should be made.

1. Changethe Foreign Extension parameter from SLSto DAT
Save a copy of the parameters.
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2. Load the parameter disk into the computer or into the machine and edit the file names
Rename Inp3.dsto Inp.dat
Rename Out3.9ls to Out.dat
Rename Mcodes3.9ls to M codes.dat
Note: If the machine is French or German you have to rename Inp3.grm to Inp.grm,
Out3.grm to Out.grm and M codes3.grm to Mcodes.grm (or .FRN)

3. There are some files you can delete if the machine will use English extensions:
Mcodes3.frn
Mcodes3.grn
Inp3.frn
Inp.grm
Out3.frn
Out3.grm
Init.bat

Flash the CNC software into the control.

E

5. Load the new parameter disk that was created.

o

There may be more parameters to change. Two of them to check are:
Slow Jog Velocity to 50.
Multiple Block Display to YES

7. Save new parameters back up disk.

Note: If the foreign extension parameter was not changed from SLS to DAT before the old software
was replaced the new software will not boot correctly. To overcome this problem use the following
procedure:

Press the F8 key on machine power up. Thiswill prompt the user to confirm Yes or No to all
lines of the autoexec.

Answer yes to all commands until reaching the C:\CNC\CNC line. Answer no to thisline, then
yestotherest. Thiswill leave the control at a C:\RAM prompt.

At the C:\RAM prompt type C:\CNC\CNC N DAT (caps not required)

This should alow the control to boot up and then the foreign extension parameter can be
changed. Reboot the control normally.
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The Centurion 7 “ Sourcing” Reset Circuit

Featuring the Telemechanique Preventa XPS-At Safety relay

In 2006 Milltronics changed from a* Sinking” interface panel which used OVDC inputs and
outputsto a*“ Sourcing” interface which uses 24V DC inputs and outputs. The machine enable or “reset”
circuit was changed at this time to make use of the Telemecanique Preventa XPS-AT Safety Relay. The
following information describes this Safety Relay and its use in atypical Milltronics machine.
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Safety Relay Terminal Designations

Al - 24 volts DC power
A2 -DC ground

Y 3,Y4,Y5 — Jumper to indicate the nature of the reset signal. Y3 and Y5 aretied together in a
Milltronics machine indicating that the Safety Relay will reset on the trailing edge of the reset pulse.
This means that reset occurs upon button release, not when it isfirst pressed.

S11to S12 — Input Circuit A
S21to S22 — Input circuit B

Input circuits that indicate the machine status outside of the Safety Relay is OK. Circuits must
be unbroken to allow the machine to reset. A break in either circuit will signal the Safety Relay to stop
the machine. If therelay isfaulted both circuits must be broken (an e-stop button pressed) before they
can be restored.

B1to S11 — These terminals are jJumped to indicate the presence of two separate input circuits (A and
B). When this jumper isin place the two circuits are operated at different voltages (one at 24vdc and the
other at Ovdc). Thisalowsthe Safety Relay to detect shorts between the two circuits or to ground.

S33to Y2 — A momentary connection between these two terminal s initiates the reset of the Safety
Relay. The connection can be broken down into two parts:
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S33to Y1-Thereset pulse. Thisincludes acontact in the reset button and arelay contact in the
interface panel tied to the“ALLOW RESET” signal (J3-9). There should be continuity between
these two terminals when the reset button is pressed.

Y1toY2-Pre-existing conditions. These are normally closed contacts on any number of relays
activated by the Safety Relay that should be OFF before the machine is allowed to reset. 1n most
Milltronics machines thisincludes the relays that provide power to the axes and spindle

controllers. Other relay contacts could be present as well (see specific machine print for details).

The Y 1 terminal does not have an internal connection to the Safety Relay and is used only as a
convenient terminal to separate the wiring between the reset pulse and NC contact circuits.

41to 42 —Thisisan NC contact that is used to aert the CNC that the Safety Relay isin a stopped
condition. Thissignal is connected to the E-stop input (J1-1) of the CNC.

13to 14

23t024

33t0 34 — These normally open contacts close when the Safety Relay is enabled. They open
immediately when the relay is stopped.

57 to 58
67 to 68 - These normally open contacts close when the Safety Relay is enabled. They open adelayed

time after the relay is stopped. The duration of the delay (in seconds) is set by the dial on the front of
the Safety Relay.

Safety Relay Conditions at Start
The following conditions should exist on the Safety Relay once the CNC control has booted up and the
emergency stop buttons are released. The machine will not be prepared to reset if these conditions are
not met.
Power on Al and A2. Indicated by top light “A1/A2 Fuse” being lit.
Continutity in the circuit between S11 and S12 terminals indicated by “Input A” light being on
Continutity in the circuit between S21 and S22 terminalsindicated by “Input B” light being on
Stop 1 time delay circuits are open indicated by the “ Output Stop 1” light being off.
Any problemsin theinitial startup of the relay could due to any of the following causes.
If the“ AL/A2 Fuse” light isnot on:
Therelay is not getting 24vdc to the A1 terminal.
It is not connected to DC ground at terminal A2.

The Safety Relay is defective.
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If the“Input A” and “Input B” lightsare both out:
One of the e-stop buttons is depressed.

An external device with an emergency stop button on it is not connected, i.e. remote hand wheel
or chip conveyor.

If the“Input B” light ison, but the®Input A” light isnot. Thereisa break between S11 and S12
caused by:

The Watchdog relay in the interface panel not being on (check interface).

The CR1A “ Software E-Stop” relay being on or contacts stuck open (check output J3-1 or the
CR1A relay).

A break in E-stop wiring between S11 and S12. Check for continuity thru the circuit.

The“Input A” light ison, but the“Input B” light isnot. Thereisa break between S21 and S22
caused by:

A break in E-stop wiring between S21 and S22. Check for continuity thru the circuit.

On initial applications where CR1A contacts and watchdog contacts were wired between

terminal B1 and S11 on the Safety Relay (Disregard if thereis ajumper directly from B1 to S11)
0 Watchdog relay in the interface panel not being on (check interface)
o0 CRI1A “Software E-Stop” relay being on or contacts stuck open (check output J3-1)

If the “ Output Stop 1” light ison:
The machineis aready reset.
Therelay isin the time delay period after e-stop.

Therelay is defective.

Resetting the Machine
How to reset the machine:

Release all of the emergency stop switches on the machine. A1/A2 Fuse, Input A, and Input B
lights should now all belit.

Wait approximately 5 seconds.

Press and RELEASE the RESET button on the machine. Machine should reset after the release
of the reset button.

5/29/2009



How to reset the machine after a software emergency stop (drive fault, excesserror, air pressure
alarm):

Clear the cause of the machine fault.
Press any one of the emergency stop buttons (to clear both A and B emergency stop channels).

Release all of the emergency stop switches on the machine. A1/A2 Fuse, Input A, and Input B
lights should now all belit.

Wait approximately 5 seconds.
Press and RELEASE the reset button on the machine.
Machine should reset after the release of the e-stop button.

The Reset Sequence Explained

When the machine is powered on the A1/A2 Fuse light should come on. The input B light will come on
aswell.

Asthe interface panel initializes and the watchdog relay turns on, the Input A light will come on.

The relay should now be in its starting condition and prepared to be enabled. If it isnot see the above
section “ Safety Relay conditions at start” to determine why.

To enable the machine, press the reset button. A signal is sent from terminal S33 on the Safety Relay
through a*“reset allow” relay contact in the interface assembly, then through an NO contact on the reset
button itself to termina Y 1 on the Safety Relay. This signal then travels from The Y 1 terminal through
various NC contacts (see appropriate machine schematic for details) to the Y2 terminal. The button is
then released, stopping the signal. It isthis“trailing edge” when the signal stops that is an indication
that the Safety Relay isto enable. If therelay is enabled the fourth light “ Output Stop 1” should come
on.

Things to check if the Safety Relay does not enable:
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Make surethat the lights show that therelay isin the starting condition.
Check that the signal istraveling between S33 and Y 1.

The “Allow reset” contact may not be closing in the interface when the reset button is pressed.
Check in the diagnostic screen for J3-9 to be changing to a white dot when the reset button is
pressed. If it does not the CNC does not want the machine to reset. Things that inhibit the
“Allow Reset”:

o Jl-1“E-stopped” isablack dot. Thisinput istriggered through the NC contact at
terminals 41 and 42 of the Safety Relay. If the machine does not know it is e-stopped,
then it will not try to reset.

0 Spindledrive fault.
0 Watchdog failurein the interface assembly (Input A light should not be lit).

Check that there is continuity through the alow reset contact between J3-45 and J3-46 on the
interface terminals when reset is pressed. |If the diagnostic dot changes color, but thereisno
continuity between the two terminals, the interface panel may be bad.

Check that there is continuity through the reset button contacts when reset is pressed. If thereis
no continuity through it when pressed then the button or wiring may be bad.

Check that the signal istraveling between Y1 and Y 2.
Prior to the Safety Relay being enabled the relay contacts should be closed between Y1 and
Y 2. Check for continuity between Y1 and Y2 terminals. If thereisno continuity arelay or
contact may be stuck open.

Check if thereisalways continuity between S33 and Y2
Thiswould require amulti-level failure, however if the cycle start was stuck on there could
be continuity between S33 and Y 2 all of thetime. In that case there would be no “trailing
edge”’ signal when the button was released and the Safety Relay will not enable.

The Safety Relay is bad.
If the Safety Relay energizes for a second, but drops out immediately then one of the “Drive OK”
signals may be missing which would indicate adrive fault. Check for A 449 alarm on the control or

look for fault indications on the axis drives.

The safety relay ishighly reliable and its failureisunlikely. If relay failure is suspected, recheck the
above conditions prior to replacing it.
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Sourcing Machine Reset Basic Diagram
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E-STOPPED
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J3-41

Milltronics CNC

Safety Relay Circuit

Basic Diagram

One or more NC contacts connected
to various devices in the machine
See individual machine print for details
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The Centurion 7 “ Sinking” Reset Circuit

m E-Stop CR29 Over Travel Limits
Allow Reset[x OUT 9 @ Nk [ 60— ——{g}o—o—9] +24VDC
RESET
CRIC CRIA
DC Ground
FPP 11 Watchdog MISC 11 N
DC Ground [22} > [ > @ [12] +24vDC
K1 XIN1
DC Ground [22 [ > @ Internal +24 VDC
Control E-Stop
(Internal) @
N MISC 2 CRIC  MISC1
DC Ground [22) \Kj > {1 > f12 +24vDC

1. The front panel reset switch is pressed, sending a keyboard signal to the control

2. AXxis 1-Output 9 “ALLOW RESET” will turn on while the button is pressed, providing a
momentary ground to the circuit. Thisisindicated on the diagnostics screen ([F6] Display, [F4] Diag)
by the dot next to axis 1-Out 9 turning from black to white

If Axis 1-Output 9 does not turn to awhite dot while the reset button is pressed there are several
possible problems:

There may be adrive fault inhibiting the reset signal. Thiswould be signified by awhite dot
at Axis 1-Input 9 if it isthe spindle drive. An axisdrive fault will show up in Axis4
diagnostic group. Axis4 inputs 1 through 5 could possibly be drive indicators, depending
upon the number of axis. If the machineis equipped with D.C. drives, these will be drive
faults and awhite dot will indicate that adriveisfaulted. If the machine has A.C. Yaskawa
drives these will be drive O.K. indicators and afault will be shown by a black dot (awhite
dot meansthe driveis0.k.)

There must be aground at Axis 1-Input 1 “E-Stopped” for the machine to be able to set the
“ALLOW RESET”. If Axis1-Input 1isnot awhitedot, it is missing that ground. The
+24vdc line may be low or shorted and its voltage should be checked. The ground comes
through normally closed contacts on the K1 machine reset relay. There may be a problem
withit.

The reset switch itself may be mafunctioning. Plug in an external keyboard and press the
F10 key while holding down the Alt key. Thiswill simulate the keyboard signal that the
reset switch sends when depressed. If the machine resets this way the switch needs to be
replaced.
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3. Theinternal ground at Axis 1-Output 9 energizes the coil of CR 1C through contacts on the CR
29 relay, the normally closed contacts of the E-Stop button and through the over travel limits or the
normally open contacts of the reset button.

If CR 1C isnot energized at thistime there are again several possibilities:

The CR 29 relay is not activated. Check the LED next to the CR 29 relay located on a quad
relay card (the relay itself should be labeled). If the LED is unlit there may be aproblem in
the control. The CR 29 relay is powered through the control watchdog relay. Check LED 1
on the control’sinterface panel. If it isunlit there isamalfunction in the control and it may
have to be sent in for repair.

The E-Stop switch contact is malfunctioning such that it is open al of the time.
The CR 1C relay hasfailed.
There may be a problem in the jJumper settings if the interface panel has just been replaced.

4, When the CR 1C relay energizes, the relay latches to ground through the over travel limits,
through its own contacts, and through a set of normally closed contacts on the CR 1A relay. (The CR
1A iswired through normally closed contacts on K 1, and will shut off when K 1 comeson. Itisalso
wired to the normally open E-Stop contacts and will come on when E-stop islatched or held in.) The
reset switch is then released leaving the CR 1C on.

If CR 1C will not remain latched there are several possible problems:

The machineis sitting on alimit switch or alimit wire is broke. Hold down the reset switch
and jog the machine to the center of travel. Release the reset and observe if the machine
staysinreset. If abreak inthelimitsis suspected they may be jumped across by placing a
jumper wire from terminal block 6 to block 9. If the machine stays reset the problem axis
can beisolated by jumping across terminal blocks 6 to 7 (X axis), blocks 7 to 8 (Y axis), and
blocks 8 to 9 (Z axis).

The E-stop button may still be latched or the normally open contacts may be stuck shut
leaving the CR 1A relay energized.

TheK 1 relay contacts may be stuck shut or K1 is not coming on, causing the same condition
as above.

There may be problems with the contacts on CR 1A or CR 1C.
DO NOT OPERATE MACHINE WITH ANY JUMPERSIN PLACE. Jumpers are for
trouble shooting purposes only.

5. With CR 1C latched the K 1 machine reset relay should then come on and all machine devices
will be energized.
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CMOS Setting

The CMOS of the control, sometimes referred to as the Bios settings, is the memory on the
motherboard where the configuration of the motherboard itself isset. It is here that the hardware
devices such as floppy and hard disk drives are indicated. The BIOS also keeps the date and time, boot
sequence, and many other settings. The addition of new hardware, or a battery failure on the
motherboard will require entry and setting of the CMOS.

CMOS Setup for SBC 9732 board in a Centurion 7 Control

To access and make changes to the CMOS an externa keyboard must be plugged into the machine. The
proper keys will not be available without it.

To enter theCMOS;

Turn on the machine power and immediately begin pressing the DELETE key on the external keyboard.
Do not hold the key down asit will cause a Keyboard error.

If successful ablue screen will appear labeled “CMOS Setup Utility — Copyright © 1984-2001 Award
Software.” The following menu selections will appear:

Standard CM OS Fesatures PC Health Status
Advanced BIOS Features Frequency/V oltage Control
Advanced Chipset Features Load Optimized Defaults
Intergrated Peripherals Set Password

Power Management Setup Save and Exit Setup
PnP/PCI Configurations Exit without saving

The bottom of the screen will list the keys used to navigate the CMOS setup software.
To set the CMOSfor a Centurion 7 Control:

Use the arrow keys to move the cursor to Load Optimized Defaults. PressENTER.
A dialog box will appear that says “Load optimized defaults (Y/N)”. Enter Y for yes, then press
ENTER. Default CMOS settings will be loaded.

Use the arrow keys to move the cursor to Standard CMOS Features. PressENTER.
Move the cursor to “IDE Primary Slave”. Press ENTER.
Move the cursor to “IDE Primary Slave”. Change the setting to NONE using the PAGE UP key.
Press ESC to return to the Standard CM OS Featur es menu.
Press ESC to return to the Main CMOS menu.

Use the arrow keys to move the cursor to Advanced Bios Features. Press ENTER.

Move the cursor to “Boot Numlock Status’. Change the setting to OFF using the PAGE UP key.
Press ESC to return to the Main CMOS menu.
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Use the arrow keys to move the cursor to Advanced Chipset Features. PressENTER.
Move the cursor to “Panel Type’. Change the setting to the appropriate value for the panel type.
Move the cursor to “On Chip USB”. Change the setting to DISABLED using the PAGE UP key.
Press ESC to return to the Main CMOS menu.

Panel type - 12" - 800x600 18 bit - 10" - 800x600 LVDS.

Use the arrow keys to move the cursor to Integrated Peripherals. Press ENTER.
Move the cursor to “Onboard Parallel Port”. Change the setting to DISABLED using the PAGE
UP key.

Pressthe F10 SAVE Key. A diaog box will prompt “Saveto CMOS and EXIT (Y/N)”. Enter Y for
yes, then press ENTER. The CMOS setting is complete.

The control will reboot and should come up as normal.

CMOS Setup for SBC 9550 board

If a Centurion 7 control with aPCM 9550 single board shows a screen with only bands of gray, black,
and blue color but the machine operates otherwise then the CMOS battery hasfailed. The battery must
be replaced (see board illustrations for location) and the cmos settings restored.

Restoring the CMOS will require an external VGA monitor to be plugged into the motherboard. A
ribbon cable should be plugged into the CN1 connector on the single board with aVVGA video connector
on the opposite end. If the ribbon cableis not present then one must be obtained from the parts
department (Part number CB-75).

Connect the external monitor and an external keyboard and enter the CMOS in the same manner as for
the PCM 9732 board.
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Setting up custom codes on the Centurion Control

Often it is desirable or necessary to create a user defined M-code or G-Code for the machine to
use. A custom codeis onethat islinked to a program such that when the M-code or G-codeis
commanded, the program will be run. The procedure to set up a custom code follows.

1. From the main menu, enter the setup parameters and go to the Power group.
2. Page down to the custom M and G code section. Select the custom code slot that is to be used

and set it to the M or G Code number desired (if an M 77 is being created, set the custom M-
codeto 77). Escape back to the main menu.

RunTine @@A:0A:AA| Main-Parms-Setup-Pouer | Active :08AA2

Current Next Distance

# +00.0000 +00.0000 +00.0000
¥ +00.0000 +00.0000 +00.0000
£ +00.0000 +00.0000 +00.0000

Conp i Cancelled
*#%% Custon M and G code Tahles #%% Tool r TR3(A3)
Customn Goode 09818, . ...0ccvvv v nnns alls] Length : 88,2808
Custom Goode O9B11.. ... .00 ivnnnn alala) Dian. '@ 99.ARAA
Custon Goode O9@12............ . 0000 alala] Plane XY (G548
Custon Goode O9B13. . ... v innnns alala] Clearnce: 998.1988
Custon Goode 09014, ............ 0000 anA Interp ! Linear (Fead)
Customn Goode 09815, . ... ccvvv v nnns alls] Feed : FB58.8  ipm
Custon Goode D916, . .. v vivvv v nnnn alala) (188> A58.8 ipn
Custon Goode O9B17..........00 00 eu alala] Uni ts : Abs/English
Customn Goode O9B1B.. ... .00 ivnnns alala] Cycle + Cancelled
Custon Goode 09R19.......... v hvus anA Duell : PPAA.BB sec
Custon Mcode 09820, . ... cc0vvivannnn alls] Spindle : SPB@A rpn
Custom Mcode O9B21.......c0vviivnnnn alala) (1A@%) : 9A@Ad rpm (OFF)
Custom Mcode O9822........... 00000 alala] [u}l5)
Custon Mcode O9B23.. ... . cvvviinnnnn alala] Coolant @ OFff

¥ Custon Mcode D9B24............. .00 anA Part # : PPAA

ESC
Esc

F1 F7 Fa Fs Fia
Edit t 1 PylUp | PgDn

3. Write aprogram with the number of the custom M-code slot that was selected. If custom M-
code 09020 was set, then the program written must be named 09020. Save the program.

4. Escape to the main menu, E-stop, and power down the machine. Wait approximately 30 seconds
and power up.

5. When the machine is powered back up the M-code should be active.

Note: If an M-code number of an existing M-code is used, the custom code will replace the
original. If theoriginal codeis called at the end of the custom code the original will be executed after
the custom events are run. A custom M-code cannot call another custom M-code. Custom M-codes can
be placed either in the parts storage or the B:/ram. If they are placed in ram they can be saved with the
other parameters and are safe from being erased.
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Sample Custom M-Code
Example:  To make alamp come on when an M30 is commanded.
1. Start anew text program 09024. In the program write:

SET Z8
M30

2. Storethe program.

3. Then set the Parameter Custom M code 9024 to 30. (see below)

4. After this has been done reboot the machine to load the program into main memory.

When the M30 command is commanded, 9024 gets run. The SET Z8 command will trigger Z output 8,

which could turn on arelay wired toit. Thisin turn could power alight. The original M30 will then be
executed and the command is complete.

Wait Channel
Input J1-7 (Axis 1-input 7) is the wait channel. It iswired to terminal block 79.

If an M32 is commanded in a program the control will look at thisinput. If theinput issignaled,
showing awhite dot in diagnostics display, the machine will stop at this point and wait for the input to
lose the signal before continuing the program. If the signal is not there at the time the M32 isissued the
control will continue asif it did not receive the code at al. The signal must only be broken for an
instant to allow the control to pass beyond this block of the program.

A popular use for the wait command isif the machine tool has an indexer installed. The indexer
code will usually include a check of the wait channel. The indexer itself will have a channel wired to
the wait channel that will signal while the indexer isturning. When the indexer move is completed it
will break the signal and allow the program to continue.
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RS 232 Communication

Another method of bringing information in from the outside world to the control's memory, other
than the floppy drive, isthe RS232 port. Centurion CNC controls use a standard RS232 interface just as
that found on today’ s desktop personal computers.

The pinout of the 25 pin “D” style connector on the control box is as follows:
Pin 2 Receive data
Pin 3 Transmit data
Pin 7 Signal Ground
Pin 1 Frame Ground — (tied to cable shield on one computer end only)

Operation notes.
The Milltronics end requires no jumpers such as 5,6,8, & 20. Only pins 2,3, & 7 are used.

Hardware handshaking signals are NOT used.

Software handshaking (Xon & Xoff) isused to control the dataflow. This handshaking modeis
employed by default and cannot be disabled.

The required parameters for baud rate, data bits, stop bits, and parity are found under PARAMS-
CTRL inthe CNC menus. Before attempting any communication ensure that the devices on both
ends are set up the same way as one another.

When transferring data aways prepare the receiving end first, then initiate the sender.

Always make sure the type of file being received is the same type as that being sent. When
transferring files from a CAD/CAM system the file type will always be TEXT.

Toreceive afile, go into UTIL-RS232-RECV, select the type of the file TEXT or FCAM. Typethe
name or number of the new file being created, then press enter. The file name of the file being sent
is not transferred with the data so the name must be specified when RECEIVE FILE isinitiated.

To send afile go into UTIL-RS232-SEND, select the type of file TEXT or CONV, & MENU. Then
from the menu, select the file with the cursor arrow, hit enter, then F1 to begin.
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RS232 Cables

There are two different cable configurations used for RS232 communications. The two drawings
below show how these cables should be made for proper communication to the machine. The machine
end of both cables requires amale 25-pin plug. The computer end of the cable is determined by the type

of port used.

In making a 25 pin to 25-pin cable, connect pin 1 of the computer end only to the shield of the
cable. Pin 2 on the computer end should connect to pin 3 of the machine end. Pin 3 of the computer end
should connect to pin 2 of the machine end. Pin 7 of the computer end should connect to pin 7 on the

machine end as a ground.

In making a9 pin to 25-pin cable, as before pin 1 on the 9-pin computer end should be connected
to the cable shield. Pin 2 on the computer end should connect to pin 2 on the machine end. Pin 3 on the
computer end should connect to pin 3 on the machine end. And pin 5 on the computer end should
connect to pin 7 on the machine end as signal ground.

25 Pinto 25 Pin Cable
Computer Machine
25 Pin Female 25 Pin Male
— —
n
Ery ‘iR‘nz
_l —— e :
n3— ==
Pin7| Pin7
9 Pinto 25 Pin
Computer -
9 Pin Female 'V"'?Ch'”e
25 Pin Mde
Pinl —
P|n2| IPInZ
— |y
P|n3| IPln3
WI
— —frn7
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