FLASHCUT CNG

CONTROL MADE SIMRPLE

Titanium Series Signal Generator
Hardware Guide

Midwest Office
444 Lake Cook Road, Suite 22

Deerfield, IL 60015
Phone (847) 940-9305 4 Fax (847) 940-9315
www.flashcutcnc.com
©1998-2021 WPI, Inc.



[CT=Tu a1 V=303 -1 g =T PO PPP 1

Fi oo 10l I T\ = T LU | SRR 1
TUPNING Off the CONTIOIIEI ... e e e e s b e e e s s s s aasbbbaaaeeeeeeeeas 1
Safety and USAgE GUILEIINES......eeiiiii ittt e e e e e s bae e e e e e e eeesessssseeeeeesssssssnsssnnnan 2
L0\ LR 0T 41 o ] = o 3
o oL - = PSPPI 3
TOUCK SCIEEN....cceeeeee et e et e e e ettt e e e ettt e e e e e e eatta e e e e sasssaeaaeeaassseaaaeesaatssaaaaaaaaaaaaasssssssssareeees 3
L= Lo [0 T 1 =l T =1 I 4

0 L1 o T=1 g o) VAN Y (o < OO OOPPPPPPTIN 4
RESEE BUTEON. ..ottt ettt ettt e ettt ee e e e et ee s e ettt e e s e e tabae s e e e etaa e e s s e tbaaessaetssnssantssanssasnnsasanees 4
POWEE SWILCR. ...ttt e e e ettt e e e ettt a e e e ettt a e e e e e ttsseaaeeasssseaaeeaassssasaasasssssasassssssssssnsnsns 4

o [ TP UPPPPPRTPPRPN 4
o] o XKe ] €eT 1 go] 11T oSSR 5
=37/ oo T o OSSR 5
LY = U 5

2 To 0T 0 BNV AT YRR 6
1Y LoV 1 L x Lo N 6
(0o ol o] L=T g T a1 =T g o PP 7
(WA 23 2 (7] RPN 8
USB INEEITOACE BOGIT.........eeeeeeeeee ettt ettt e ettt e e e e ettt e e e s aesta e e e e e sastaaaaeesassssaaasassssssssnnsnnnees 8
SUPPDOIE SEIUT ...ttt ettt ettt e e e e e e e e e e e e ettt ettt s e s e e e e e e aeeaee et aesassaaaaasaeeseaaasesnaeannns 8
CoNtroller ANA POWET SUD PANEIS..............eueieeeieeiieeeeceeiee ettt e e ettt e e e ettt e e e e asase e e e s sasssseaasessnsssesaesanaas 8
(0o d o] | F=Y G U o TN 22T o =] PSSP SPURRRR 9
IMOTBOE DIFIVES.....cccoeeveeeeeiiiieeeeeeeee ettt e se s e e e e e e e e e e e ta ettt s s s s s s s e s e s e ssaettabasssasassssssssasasssansssssnnsssssanesnsns 9
COMPULEE ettt e e e e e e e e e ettt e s s e e e e e e e e e e eeeattbbs s asasseeaasaesaeaaastssssaaaseseaesaasassansssesannans 9
Yo [a Lo I CT=1 (=1 (o] OO PUPURPPPPPPPP 10
MOLOF CONNECLION PONE....cccc..eeeeeieeeeeieeee ettt ettt e e e ettt e e e e ettt e e e e e sttt e e e e e s asttaaeessasteaaaaaaaaas 10
(oo Y Y YU o I =Y =1 PSSR 11
(0 olV 1 32T =Te | (=] (OSSP 11
J2VDC POWEE SUPPIY.cceeeaeeeeeeeeeeeee ettt e ettt e e e ettt a e e ettt e e e e ettt a e e e e ettt e e e e e e s satsseaaeeasaaaaaaaaaaaaaaeaens 11
AC POWEE REIQY.......oooeeeieeeee ettt e ettt e e e ettt e e e ettt e e e e eastae e e e eeastaaeaaesaassasasassssssssssnsssssssssssnnnes 11
DT oL =T gl 1= [ )V 11

Lo =Tl > To Lo [ RO 11

L L= 1 (=1 PSR 12
LLLe 1Lk (o] 1 =] SO UU U 12

R =To T=d g L= o (0] (I A =R K £ ] N 12
=1 [0 S 12
(Vo] Lo o T Y] (=Tt e T N Y L £ RO RSNt 12

Y A Yalol-X Yo o VA 60T I I-Tor (o ] (RN 13
(@feT o] o T=Yotn Lo] o W D TE ¥ {1y o TR 14
Y F={a F LI CT=T 4 T=T ) o] R 15
I PRSP 15
POWEI-ON SEQUENCE..c..ccceveevirieaeeeeeeeeeeeeeitiiiiiiitesssaeeeeeeesesstetestssssassasassssssssesssssestssasasssssssssssasssssnsssssnnsenss 15
D0 14 To W@ e T=1 o L1 (o F U UPPSPPNE 15

1] o101 £ T PP P TP PR OTPPPPPPPTPTON 16
T =T g Lo T o 1 =T 16
EXEEINQI ISOIGTEOU POWEK .....cccc..eeeeeeeeeeeeee ettt ettt e ettt e e e e et a e e e et a e e e e e ate e e e e e s sssssaaeesssssnaaaaans 16

L@ LU 01U P 18



Vo] o TNy T4 0 T L PP PPRRROPPSRN: 19

O L ] o T=T Y= o T =4 PP 20
JP83 — DB 10 USB GIOUNG........eeteteeee et e ettt ettt aaaaaaaaeeeeessasssss s ssssssssnsssannnaaaesssnnannns 20
JP84/IPES — INDUL POWEE SEIBCE.........veceveeeeeeestie et eeeeesee et stt ettt et ttaettas et e st essaestb s e stssestseestasstasensasssnes 21
JP86 — USB t0 CRASSIS GIOUNG..........eeieeeeeeeeee e e e e et ettt ettt aaaaaaaaeeeeeesesss s s ssssssaaaeaaaeesssaanneas 21
JP87 — Internal Signal to CAGSSIS GIOUNG.............ceeeeeueeiiieeeeiiiiieeeeetee e e ettt e e e e sttt e e e e esttra e e e esiastaaaaaaees 21

T =Yg g | I OleT oY T=To u o] 3PP SRPPP 22
P30 — AUXITIQEY INPDUL......eeeeeeeeeee ettt e e e ettt e e e ettt e e e e e sttt e e e e e sasteaaeeeasasstaaaaaaaaaaaaaaaaaens 22
P31 — SEQEUS LEDS......eeeveeeeieeie ettt e et e et e e et e e e e ettt e e e et taa e e e sssstaaaeeasasstnaaeesassstaaaaensaeeeens 23
JP32 — BUS EXDONSION.ccccceeeiiiiieeeeeeeeeseeeeeeeetiittteee e e e e e e e eeaeteetttst s ssssssseaaaaseesaestasssaasasassssassanessssanssssnnesess 24
JP33 = StEP QNG DirECLION. ....cccoeeeeeeeeeeeeeeee ettt e ettt e e ettt e e e ettt e e e s ettt e e e e essteaeeeassssttaaaaaaaaaaaaaaeas 25
JPAO — INPUTL AUX.evvvaeeeeeeeeeeeeeeeeeeiseees e e e e e e e e e et et ettt sssasssseseeaeaaasaetstssssasassssssasssssestsssssanssssssssesstannsees 26
P50 — OULDUT AUX.eeeeriiiieeeeeeee e ettt te e e e e e e e e e e e ettt s e s e e e e e e e e e aeaeeststsbasaasssesesasaessessnssssssaanssssnaneeess 27
R oYY Y o[- =] o VUSRI 27
JP71-75 — AXIS PIUG-IN INEEIFACES.......coeeeeeieeeieeeeeeeee ettt ettt e e ettt e e e e sttt e e e e e et e e e e e sstaaaaaaaaaaaaaas 28
JPBO — REGI PANCI POWEK ...ttt ee sttt e e ettt a e e et a e e e et a e e e ettt e e e e e aasaaaaaeaaaaaaaaaaaaaas 29
JPBI — REGI PANCI FUSE....cc..eeeeeeeeeeeee et e ettt e e ettt a e e ettt a e e e ettt e e e e s st et e e e e ststeaaeaaaaaaaaaaaaaaaeas 29
JP82 = FrONt PANE@I SWILCR........eveeeeeeeieees ettt e e e e e e et e e st e ettt et e aaaaaaaaaeeeesessssssnsssann s 29

Advanced Power Board............ceeuuuuiiiiiiiiiiiiiiiiiinineneesneniinnnnieeeeeesssssssssssesssss 30

INEEINAI CONNEBCHIONS. . eeiiiiee it e e e e e e e st e e e e e e e e e s e abbaaeeeeaeeeesaaaeeeeeeaaaaaaaseeees 31
PI101 — TrANSFOIMEE CONMMECTON ... ..uuveeeieeeeeiaaeaseeee e e ee e et eee et e eeasatsatasaaaaaaaaeeeeeeessssssssssssssssssssassasaaaaaaaeaenaassees 31
P102 — AUX MOLOI POWEI CONNECTON ...ccceeeveeeeeeeeeee e e e ettt teee e e e e e aaaeeeeetaatasesaaaesaaaaasssnansssssnnnnneasennn 31
L N0 I 2o [0 I @0 1 T= ot X ] (PO PP 32
P107 - MOtOr POWEE CONNECEOL (X3)...vveveeeeeeeeeeeeeiieeeeeeeeettee e e ettt e e e eetstea e e e e e sssaa e e e e s atsaaaaeaeaaaaaaaaaaaaaaas 32
P110 & P111 — MOtOr POWET CONNECLONS....cccvvvvierieeieeeeeeeieeisesiiiiivsieeteeessessasesessssssssssssssaasessssessssnansssasanes 33
P202 — Signal Generator POWEI CONNECLON.........ccuuvuueeeeeiiiieeseeesiieteeeeeiiteaeeessstteseessssussssassssssssasesssssssnnnes 33
P24 — LED CONNECEON ...ccceeeeeeeeeeeiiiiieeeeeeeeeeeeeeeeeettitiaesesaseeeseeaeaaesaettstssasasaasssesasasssesastsssssasssssnasesssnnseess 34
P301 — ACCESSOIY CONNECTON .......cceeeeeeiiiieeeaeeeeeeeee ettt ee s e e e e e e e e e aeeatettatsbaaasasasesesaasasasesassssssaanssseeseens 34
P405 — Internal EMergency StOP CONNECLON ...........cceccuueeeeeeecieeeeeeesiieeaeeeetttttta e e e e sittaaaeeeeeaeaaaaaaaaaaaaaaaaaaens 35
P501 — RelQY CONLIOl CONNECTON.......c...uveeeeeeeeiiiiee e et eettee e e e e ettt a e e e sttt a e e e s ettt e e e e e e ssttaaaaeaaaaaaaaaaaaaaas 35
P600 — MOtOr POWeEr RESIiSEOI CONNECLON ......cccceeeeieeereeiiiiiiiieieeeeeeeeeseeeeeietisiissssssesssessssssesetsssssansassssesaesesesns 35
P601 — Emergency StOP OULPUL CONNECTON ........c.euuuvuueceaeeeeeeeeeeeeeeeiiiiisaeeaeeeeeeeeereeeaetastssissssaeesesessassnnnnnnas 36
P701 — BraKe 1 INPUL CONNECTON ..........vveeeeeeeiieeeeaeeeieeeaeeeetatea e e ettt e e e e e st aaasassseaaaeessastasaaaaaaaaaaaaaaaaaes 36
P702 — Brake 2 INDUL CONNECTON........c..uvvveeeeeeiiiiaeeeeeteea e e eetttea e e e ettt ea e e e e sttt e e e e e e sttt e e e e e s ssstttaaaaaaaaaaaaaaaaaas 36

Ny el o Y= w ] =R 37
SW502 — DIP SWIECRES. .....eeeeieeeeiiieeeiiee et esitt sttt s ettt e st e e s ita e e st e e sateaasabaaesstasssassasssasesesnsssaneaaaasssssns 37

L= RPPPPRt 38
FLOTL = MOTOE AC FUSE..ceeeeieeeeeeeeee e ee ettt tete e e e e e e e e e e e ettt s asssssseaaeaaaaeetatabaaasassssssstsassesanaseastnnnaanss 38
O R Y Ol U Y- N 38

I I T [ToF= | o SRR 38

Controller MaintenaNCe........cciveeiiiieeiiiieniiirteeierieenierrensseersnnssessensssssensessnssssnsssansenes 39

T R T\ T a N 4T o =T o <D SR SRPPRRPPP 39
L [ I =T (R 39

INEEINAl MAINTENANCE. ... i e e e e e e e e e e e e e e e aabaeeeeee e e e e nnsbeaaaaaaeeaeeeaaaaaaaens 40
(0] 011011 1o I I L= (o TSR 40
DiSCONNECEING POWEK ....eveeeeeeeeeeeeeeeeeeeeeteeee e e e e e e e ettt e e e s s s e e e e e e e eaatetestabs i sssasssesesaaasssassssssaneassnaneenss 40
REDIOCING FUSES......evveeeeieeiee ettt ettt e ettt e e e ettt e e e ettt e e s e st e e e e ettt e e e easssbeaaaeesassstaaasaaaaaaaaaaeeees 41

PiN LOCAtION INU@Xc.uuitriieieirrnieirereireresecreresseressssesessssesessssessssssssassesssssssssssssesssssasasasesesdd



Y10 T LI Mo Yot o] o KOS PPPPPPUPPTN 42

VOItagE/GIND LOCATIONS. .....ccctieeiiieeeiieeeieeeetteeeette e et e e eete e e ebeeeebeeeetbeeeeabaeeassaeesseeessaaeeaeeenssssseesennnrenes 45
22174 5 OO UPTPPPRPPRRPNt 45
GIND. ...ttt ettt e e ettt e et et e e e e et —ee e ettt ——ea e ettt ——ee ettt —ea ettt ——.at ettt ..t eatat—ataatataaaaaaraas 45
(0 = B O SOOI UUTPPRRPRPPNt 46
(0 2 B €l 1Y/ PSPt 46
WY Le 1 oo W C L 5 SRR 46
5-24VDC ClAMP VOILAGE........ccceeeeeiieeeee ettt ettt ettt sttt e et s it e e st e e sttt eaaaaeeeeeas 46

L A AT Y=Y o] e 1T 4 Uc [ 47

[T T T o] LAV A TSRS 47
TYPICAI QULPUL LINE@ CiFCUIE.........veeeeeeeieeee e et e ettt e e ettt a e e ettt e e e e e ettt saaeaaassseaaasaassssessaeassnsssesaenanaas 47
Typical Input Line CircuUit — INtEINGAI POWET .............coeeieeeeiieiieeeeeieieeeeeeecteeaeesttaeeaaeee s s e aaaaaeeas 48
Typical Input Line Circuit — EXEINGAI POWET ..........ccoueeeiiiieeeeeeeeeeeeeeecitttteeeeaea e e e e e e eeeessessssesssssassaeanesenssnnans 49
PLOXIMUTY SENISOIS...eeeeiiieieieeeieieeete e e e e e et e e ettt ts e e s s s e s e e e e e eee et ettt aasasssssaaaaaasseettssssassasasessssssssansesssnnsenes 50

INEEINAl SCNEMIATIC. .ee ittt e s e e s st e s s sabb e e s s abeeeessanreeeesnnnnnnes 51

ILAVTEY [T a5 113 o] o V8RN 53



8 Amp Micro Stepping Titanium Series CNC Controller Hardware Guide Getting Started - 1

Getting Started
About This Manual

CNCis a unique application involving hardware and software. We recommend that you read all
of these instructions before using the product.

Since automated machining is potentially dangerous,

please take the time to completely read through this

manual and the software User's Guide to understand

the operation of the electronics, software and
machine before cutting a part.

Turning Off the Controller

Always turn off the CNC Controller when it is
not in use.
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Safety and Usage Guidelines

When running an automated machine tool, safety is of
the utmost importance. For proper and safe use of the
CNC program and your CNC machine, the following
safety guidelines must be followed:

1. Never let the machine tool run unattended.

2. Require any person in the same room as a running machine tool to wear safety
goggles and to stay a safe distance from the machine.

3. Allow only trained operators to run the machine tool. Any operator must have:

* Knowledge of machine tool operation.

* Knowledge of personal computer operation.
= Knowledge of Microsoft Windows.

= Good common sense.

4. Place safety guards around the machine to prevent injury from flying objects. It
is highly recommended that you build a safety shield around the entire tool
envelope.

5. Never place any part of your body within the tool envelope while the machine is
online, since unexpected machine movement can occur at any time.

6. Always keep the tool envelope tidy and free of any loose objects.

7. Be on alert for computer crashes at all times.

WPI, Inc. is not responsible for the safe installation and use of this product. You

and only you are responsible for the safety of yourself and others during the

operation of your CNC machine tool. We supply this product but have no control
over how it is installed or used. Always be careful!

WPI, Inc. or its affiliates are not responsible for damage to any equipment or
workpiece resulting from use of this product.
If you do not understand and agree with all of the above safety guidelines, do not
use this product.
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CNC Controller

Front Panel

The front panel provides a the main power switch, emergency stop button, reset button, pendant panel,
keyboard, USB ports and the main cooling system input.

Touch Screen

Pendant Panel

Emergency Stop

Reset

Power Switch

Fan

Touch Screen

The Titanium Series controller utilizes a 19.5” capactitive touch screen for ease of use. Thin
gloves will work with this screen. The touch surface is made of glass, so precaution should be

taken to avoid scratching.
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Pendant Panel

The pendant panel is used to mount extra physical buttons and controls such as joysticks for
jogging, cycle start and feedhold buttons that are connected to the internal USB Interface Board.
The pendant panel also supplies a mounting location for physical buttons used to control external
devices outside of the software. The pendant panel is shown with optional equipment and these
controls are not present in the basic configuration.

Emergency Stop

The emergency stop (E-stop) is used to immediately stop the machine and the software in the
case of an emergency. When the E-stop is pressed, power is disconnected from the drives and
motors. Once released, the reset button must be pressed to reapply power to the drives and
motors. Keep in mind, if the machine is stopped in this way, the DRO may no longer accurately
reflect the machine’s position until re-homed.

Reset Button

The reset button must be pressed upon initial power-up and after an E-stop event to apply power
to the drives and motors. When this occurs, the button will illuminate green. If this does not
happen, the E-stop may still be applied.

Power Switch

The power switch turns the unit on and off. If there is ever a communications error while running
CNC, it may be necessary to power the system down, wait 10 seconds and turn it back on to reset
the internal microprocessor. The power button is an extension to the internal computer. The
computer drives a relay that switches power to the entire system.

Fan

The fan is the input of the cooling system and has a filter used to catch large, harmful debris. Do
not block air flow by placing the fan in front of objects or objects in front of the fan. The filter
should be cleaned or replaced based on the environment it is kept in. The exhaust for the
cooling system is the vented slots and filter on the left side of the controller. Please see the
Maintenance section for more information on changing the filter.
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Top of Controller

Keyboard

USB

Keyboard

The keyboard is a sealed, ruggedized human interface device. It comes with an integrated touch
mouse that may be used in addition to the touchscreen. The keyboard has variable back-light
levels to aid in low-light installations.

USB

There are two external USB ports to interface other devices with the integrated computer. These
devices include USB memory modules, other human interface devices, USB-to-serial adapters,
etc.
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Bottom View

The bottom panel of the CNC controller provides enclosure mounting and a cabling feed-through
to the CNC system.

Mounting

Mounting

The mounting point for the Titanium Series controller is located on the bottom of the system. A
VESA-100 bolt pattern is used. Use four %”-20 bolts in these through-holes. Connections
between the controller and machine should be made through the 4” diameter feed-through hole.

< 100 (4x) 1/4"-20
: ¥

- i N
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Controller Interior

The interior of the lid has several components mounted to it, as seen below.

USE Hub

USBInterface
Board

Support Strut

Controller
Sub Panel

Power Sub
Panel
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USB Hub

The USB hub is used to connect all internal USB devices on the lid and condense the connection
into a single USB cable down to the computer. The USB hub is the connection point for the two
external USB ports, the keyboard, the optional USB interface board and the touch screen.

USB Interface Board

The USB interface board gives the user a means of interfacing up to 254 additional physical
buttons to the CNC software to increase efficiency of the operator. This feature is optional and
may not be included on basic models of the Titanium Series controller. For further information
on the interface board, please refer to the USB Interface Board Hardware Guide.

Support Strut

The support strut is designed to hold the load of the lid for easy-open maintenance and to
dampen lid closing to reduce the potential of pinching.

Controller and Power Sub Panels

These two panels provide mounting points for control and power distribution components,
respectively. The panels are not intended to be removed in-field and should only be dismounted
if instructed to do so by a member of the Support Team. Please see the Controller and Power Sub
Panel sections in this manual for more information.
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Controller Sub Panel

The Signal Generator, internal computer, motor drives and any |I/O expansions are mounted to
the controller sub panel. This panel also provides connection points for the motors.

Axis5
Motor Drive

Axis 4
Motor Drive

Support Handle

Axis 1
Motor Drive

; « [N

L

Motor Connection Panel

Motor Drives

——aIaNas:

Computer

Signal Generator

Expansion Board
(Optional)

Axis 3
Motor Drive

Support Handle

Axis 2
Motor Drive

The Titanium Series controller can support up to six axes of motion, with six drive mounting
locations. Five of these six can move independently and in a typical 6-axis system, one drive is

“slaved” to another and will move in lock-step with each other.

Computer

The Titanium Series controller comes integrated with a small-footprint Windows-based PC. The
PC is equipped with either an i3 or i5 processor, 8GB of DDR3 RAM and a solid-state drive.
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Signal Generator

The Signal Generator is the primary controller for motion. The Signal Generator sends data to
and receives data from the computer using USB communication. Each of the motor drives
receive position information from the Signal Generator. Any drive status lines are routed to the
inputs of the Signal Generator. For further information on connections and interfaces, refer to
the Signal Generator section of this manual.

Motor Connection Panel

There are positions to mount up to six motor connectors. The axis numbers are labeled on the
panel and follows the pattern shown below.
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Power Sub Panel

The power sub panel is the mounting location for the transformer, circuit breaker, 12VDC power
supply, line filter, voltage selector, mains relay, regeneration resistor and power board.

Voltage oo sy Circuit Breaker
Connector
Selector
DC Power Relay
Line Filter o
s 5 4B 12VDC Power
LD Fs
Relay Supply
Transformer AC Powist Rilay
Support
Handle Support
0 Handle

(o) = QG

Regeneration
g Power Board

Resistor

Circuit Breaker

The circuit breaker protects the system from over-current events and will trip at 20A. This is the
connection point for AC mains to the controller. Connect the line and neutral leads to the
terminals marked “L” and “N”, respectively. The protective earth ground should be connected to
the ground terminal block adjacent to the breaker.

12VDC Power Supply

This power supply provides power for the monitor, computer and USB hub. The 12VDC power is
always live while the circuit breaker is closed and the AC mains is connected.

AC Power Relay

This relay switches the AC mains to the transformer and any optional, AC-driven components on
the controller sub panel.

DC Power Relay

This relay is driven by the power state of the computer and switches power to the touch screen
and USB hub.

Power Board

The power board takes the stepped-down VAC from the transformer and rectifies it to VDC for
motor and logic power. The power board handles the emergency stop circuitry to disconnect

motor power in an emergency event. For further explanation of the power board, refer to the
Servo Power Board section of this manual.
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Line Filter

This is an AC mains line filter to suppress transients on the mains supply voltage, which can
damage sensitive electronics.

Transformer

The transformer steps down the AC mains to a lower voltage, which is used as the motor power
and system logic voltage on the Signal Generator. The Titanium Series controller is available with
two sizes of transformer: 500W or 1000W. When the system is configured for several large
motors, a 1000W transformer is likely necessary.

Regeneration Resistor

The regeneration resistor is used to absorb energy created by the motors when decelerating large
inertial loads. The resistor is used to bleed down over-voltage conditions on the motor power bus
and to protect against transients generated during motor power on, motor power off and
emergency stop.

Relay

The relay connector provides a switch closure for controlling both AC and DC devices. This
connection is not polarity-sensitive and has a 0.5 Amp maximum current load. If the controller
comes equipped with a Mini I/O Expansion Board, this connector is not wired as a relay because
the same signal is available on the Mini I/O Expansion Board. This connector may be used for a
constant 24VDC source and will be marked as such. This power source can be used for proximity
sensors and other low-current devices.

Voltage Selector Switch

The voltage selector switch allows the controller to use an external power source of 115 or 230
VAC. If the input power is wired for 230VAC, then simply flip the switch with a flat-head
screwdriver so that “230V” is clearly visible. If the input power is wired for 115 VAC, then flip the
switch until “115V” is clearly visible.

Severe damage can occur if 115V is selected and
your source is wired for 230VAC.
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Accessory Connector

The accessory connector is an interface to the emergency stop circuit, 24 VDC out, the reset
circuit and two motor brakes. It is designed to connect external switches or circuits wired to the
connector's screw terminals (Molex-Waldom part number 39530-0010). The pin-out can be seen
below:

10-Pin Phoenix Connector for Accessory Signals
Pin No. Signal Pin No. Signal
1 ESTOP + 6 BRAKE1-
2 ESTOP- 7 BRAKE2+
3 +24V 8 BRAKE2-
4 GND 9 RESET+
5 BRAKE1+ 10 RESET-

010::0:0:::0:0:0:@®

10 1

Emergency Stop (Pins 1 & 2): The emergency stop input can be used to disconnect power to the
motor drivers in the event of an emergency using a normally closed switch. Make sure switch 6
on the power board is enabled. For further information on the power board, please see the
section on the power board later in this guide.

Switched 24V Supply (Pins 3 & 4): The switched 24VDC supply can be used to indicate when the
motor drivers are powered and ready to run. The supply will not output voltage until the
emergency stop and reset circuits have been cleared.

Brake Outputs (Pins 5 & 6; 7 & 8): There are two 24VDC brake outputs to control motor brakes.
When a brake output is active and supplying power, the brake rotates freely. For further
information on triggering the brake output, please see the power board section of this guide.

Reset (Pins 9 & 10): The reset input can be used to clear an emergency stop condition. This
requires the emergency stop button to be returned to a normal state. Power will then be
restored to the motors when the reset input is tripped. To use the reset input, connect a
normally open switch to pins 9 & 10 and turn on switch 1 on the power board. For further
information, please see the section on the power board later in this guide.
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Connection Diagram

QOutput devices to 10 pin
output connector on the
controller

e

:"E::::z—

=

L ——

| — E

[ e

L S h—
Input switches to 16 pin input
connector on the controller

Motor drivers integrate
with the 'Axis' headers on
the Signal Generator board
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Signal Generator
LEDs

The Signal Generator has seven LED indicators on-board to show different states of the system.
Power-On Sequence

When power is first applied to the Signal Generator, the seven LED indicators go through a start-
up sequence to indicate that the firmware is in a healthy state. First, all LEDs blink once. Then,
each LED blinks once in order from Axis 1 to Power.

After the light sequence is complete, Axis 1-5 LEDs will remain off and the Power LED will be on.
The USB LED will be on if a USB cable is connected between the controller and PC, otherwise the
USB LED will be off.

If the LEDs do not sequence on power-up as described, either there is no power to the Signal
Generator or the firmware on the controller has become corrupted and the controller will need
to be repaired.

During Operation

Each Axis LED will pulse when its corresponding axis is commanded to move. This causes the LED
to appear to increase in brightness as the commanded motion becomes faster.

N S |

Axis LEDs USB LED Power LED
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Inputs

Inputs 1-8 are all optically isolated to provide a measure of protection from overvoltage and
transient voltages. The inputs’ reference voltage can be supplied by the Signal Generator’s
internal logic power or by an external voltage wired to the Signal Generator’s TB40.

Internal Power

This option works well for most applications but negates some of the signal isolation. When JP84
shorts pins 1 and 2, OPT VCC gets its power from the internal 5V power source. When JP85
shorts pins 1 and 2, OPT GND is directly connected to the internal GND.

External Isolated Power

For the best noise immunity, connect an external 5V-24V power supply using one of the following
methods. This is the default configuration. Ensure that all of your input devices are compatible
with the supplied voltage. When JP84 shorts pins 2 and 3, OPT VCC gets its power from the TB-
VCC. When JP85 shorts pins 2 and 3, OPT GND is directly connected to the TB-GND.

Choose only one of the following methods to supply power:
e Connect a power source to the TB-40 screw terminal.

e Connect a power source through pins 23 & 25 of the DB-25 connector.

If you are providing an external voltage
through pins 23 & 25 of the DB-25 Motor
Signals connector or via TB-40, then you must
have both JP84 & JP85 jumpers on pins 2 & 3.
OTHERWISE, SEVERE DAMAGE COULD RESULT.
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The input line settings can be individually changed between normally closed (N.C.) or normally
open (N.O.) input lines using the software config. Please refer to the software User’s Guide
under “Input Line Settings” for further information. In the software, the Input Line Status dialog
displays "OPEN" for a high-level input voltage, or open switch, and "CLOSED" for a low-level input
voltage or closed switch. Each of these inputs are also accessible on the Motor Signals connector.
These are the same—electrically—between this location and the Motor Signals connector.

The receptacle that plugs into this connector is a Mini-Fit Jr. Series 16 pin receptacle (Molex part
number 39-01-2160), with female pins (Molex part number 39-00-0039 or 39-00-0047 for 22
gauge or thinner wires). The Molex 63819-0901 crimp tool is recommended for installing the
pins. Kits containing connectors and pins are available through us or at an electronics distributor.

16-Pin Mini-Fit Jr. Connector for Inputs
Pin No. Signal Pin No. Signal
1 OPT. GND 9 INPUT 1
2 OPT. GND 10 INPUT 2
3 OPT. GND 11 INPUT 3
4 OPT. GND 12 INPUT 4
5 OPT. GND 13 INPUT 5
6 OPT. GND 14 INPUT 6
7 OPT. GND 15 INPUT 7
8 OPT. GND 16 INPUT 8
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Outputs

This connector is for up to eight output lines. These lines are all compatible with TTL/CMOS level
outputs. The Output ports cannot drive a 24V external system unless it accepts TTL/CMOS levels.
They are all driven by HCT family logic. Output logic high is normally 5V and can be as low as
3.9V at full load. Output logic low is normally OV and can be as high as 0.3V at full load. Each of
these signals can provide up to 20mA of current.

Two additional pins on this connector are provided for your output lines: ground and +5V. These
are connected to GND and +5V and are not optically isolated. This 5V circuit can source up to
100 mA. Any larger current demand requires a larger power source.

The output lines are all initialized to low (0V) when you turn on the Signal Generator. Output lines
1 and 2 are also connected through pins 1 and 2, respectively, of the Motor Signal connector.
These are the same—electrically—between this location and the Motor Signals connector.

The receptacle that plugs into this connector is a Mini-Fit Jr. Series 10 pin receptacle (Molex part
number 39-01-2100), with female pins (Molex part number 39-00-0039 or 39-00-0047 for 22
gauge or thinner wires). The Molex 63819-0901 crimp tool is recommended for installing the
pins. Kits containing connectors and pins are available through us or at an electronics distributor.

10-Pin Mini-Fit Jr. Connector for Outputs
Pin No. Signal Pin No. Signal
1 OUTPUT 1 6 OUTPUT 2
2 OUTPUT 3 7 OUTPUT 4
3 OUTPUT 5 8 OUTPUT 6
4 OUTPUT 7 9 OUTPUT 8
5 +5V 10 GND

10 6
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Motor Signals

The Motor Signals connector uses a DB-25 connector to send step and direction signals from the
Signal Generator to an external drive box.

The Motor Signals connector also provides a connection point to inputs 1-8 and outputs 1 & 2.
Inputs 1-8 are the same signals found on the Input connector. Output 1 & 2 are the same
outputs found on the output connector.

The Motor Signals connector can be used to tap into the internal VCC +5V power supply on the
signal generator as well as provide an externally isolated power supply for the inputs. Refer to
the signal generator section of this hardware guide for further information on input voltage
compatibility.

The voltage levels for each Output, Step, Direction and Enable signals are all 5V logic.

DB-25 Connector for Motor Signals

Pin No. Signal Pin No. Signal
1 OUTPUT 1 14 ENABLE ALL
2 OUTPUT 2 15 INPUT 1
3 STEP AXIS 5 16 INPUT 2
4 DIRECTION AXIS 5 17 INPUT 3
5 INPUT 5 18 INPUT 4
6 INPUT 6 19 DIRECTION AXIS 4
7 INPUT 7 20 DIRECTION AXIS 3
8 INPUT 8 21 DIRECTION AXIS 2
9 DIRECTION AXIS 1 22 INTERNAL VCC +5V
10 STEP AXIS 4 23 OPT. VCC (INPUT)
11 STEP AXIS 3 24 INTERNAL GND
12 STEP AXIS 2 25 OPT. GND (INPUT)
13 STEP AXIS 1
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Jumper Settings

Pin 1 of each jumper can be identified by a small, white dot printed on the PCB. A complete
description of all jumpers and pin assignments can be found in the Wiring Appendix.

JP50 ‘ .
1] Il | B J cong 1) 1 CONS. I |
) | I‘ |1 I) ; I\ |) ]\ I)'I‘ I I‘E'J EXTERNAL MOTOR SIGNALS
i U ()16 SH L l {1
JP4D s sre L — llllllII ® oes 10001000
- - - STEP/DIR/EN <M=
- Cl
- e
JPT71-75 stz
< = =
= S wmmnm
.
e LTI TTTTEEE
L_J
-
-
-
o is)1 a1 1
TB[IO e JP?!ﬁX153 HOTOR POWER W’zﬁXISZ
817, .
Etélann E%xxs CONTROLLER ()
©2012 WPI INC. 80
JP85
JP84

JP83 - DB to USB Ground

This connects the DB-25 ground to the USB ground. By default pins 1& 2,3 & 4,and 5 & 6 are
jumped as pairs. In order to isolate only the USB shield, only jump pins 3 and 5 and remove JP86.
To isolate only the chassis, jump pins 1 & 2,3 & 5 and 4 & 6 and remove JP86 and JP87. For
further information, please see the USB Communications Troubleshooting Guide.

1 2

3 4

5 6
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JP84/JP85 - Input Power Select

These two jumpers enable you to choose between the internal power of the Signal Generator
and isolated power from an external source. Both jumpers must be set on the same pair of pins
(either both must be on pins 1 & 2 or both must be on pins 2 & 3). See the Input section of this
guide for further details.

+5v P84
OPT-VCC MO
/I 1 DB25 PIN22
= I DB25 PIN23
TB-VCC
TB-GND
=
——— 2 | DB25PIN2S
OPT-GND 1 DB25 PIN24
v|;. JP85
GND

JP86 - USB to Chassis Ground

This jumper connects the USB shield to the chassis ground of the Signal Generator when jumped.
In order to isolate the USB shield remove this jumper and make sure only pins 3 and 5 are
jumped on JP83. In order to isolate the DB-25 the USB shields, remove this jumper. In order to
isolate the DB-25 shield, the USB shield and the chassis remove this jumper as well as JP87.

JP87 - Internal Signal to Chassis Ground

This jumper connects the internal signal ground to the chassis ground of the Signal Generator
when jumped. In order to isolate the chassis ground, remove this jumper in addition to JP86 and
jump pin 3 and 5, and 4 and 6 on JP83. In order to isolate the DB-25 shield, the USB shield and
the chassis, remove this jumper as well as JP86.
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Internal Connections

JP30 - Auxiliary Input

This header contains the input signals from the Signal Generator for optional 1/O Expansion.
Connections should be made with approved peripherals, otherwise damage may occur.

JP30 — Auxiliary Input
Pin No. Signal Pin No. Signal
1 +3.3V 21 GPI-24
2 +3.3V 22 GPI-9
3 GPI-32 23 GPI-23
4 GPI-1 24 GPI-10
5 GPI-31 25 GPI-22
6 GPI-2 26 GPI-11
7 GPI-30 27 GPI-21
8 GPI-3 28 GPI-12
9 GPI-29 29 GPI-20
10 GPI-4 30 GPI-13
11 GPI-28 31 GPI-19
12 GPI-5 32 GPI-14
13 GPI-27 33 GPI-18
14 GPI-6 34 GPI-15
15 GPI-26 35 GPI-17
16 GPI-7 36 GPI-16
17 GPI-25 37 +3.3V
18 GPI-8 38 +3.3V
19 GND 39 GND
20 GND 40 GND

2 4

38 40

37 39
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JP31 - Status LEDs

This is for connecting wired LEDs from a custom chassis to the 501A LED signals.

JP31 - Status LEDs
Pin No. Signal Pin No. Signal

1 +5V 9 LED-DIR4
2 N/C 10 LED-STEP4
3 LED-DIR1 11 LED-DIRS

4 LED-STEP1 12 LED-STEP5S
5 LED-DIR2 13 LED-AUX

6 LED-STEP2 14 LED-USB

7 LED-DIR3 15 GND

8 LED-STEP3 16 LED-PWR

13
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JP32 - Bus Expansion

This header contains signal and address lines for an optional I/O Expansion board. Connections
should be made with approved peripherals, otherwise damage may occur.

JP32 — Bus Expansion

Pin No. Signal Pin No. Signal
1 +3.3V 21 DATA1
2 GND 22 DATA2
3 CS6 23 DATA3
4 STATUS6 24 DATA4
5 TXD2 25 DATA8
6 FAULT6 26 DATA7
7 RXD2 27 DATA6
8 AUX1-STB 28 DATAS
9 OUT-ENA 29 +7V
10 AUX2-STB 30 +7V
11 OUT2-STB 31 SPHOME
12 OUT1-STB 32 ENC CLK
13 OUT4-STB 33 +3.3V
14 OUT3-STB 34 ENC DIR
15 +5V 35 AGND
16 +5V 36 AV+
17 GND 37 DAC2
18 GND 38 DAC1
19 A0 39 ADC1
20 Al 40 AGND

2 4

38 40

1T 3 37 39
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JP33 - Step and Direction

This header contains each step and direction signal for all five axes of motion as well as the global
enable signal and the common ground reference.

JP33 — Step and Direction

Pin No. Signal Pin No. Signal
1 STEP5 7 STEP2
2 ENA 8 DIR3
3 STEP4 9 STEP1
4 DIRS 10 DIR2
5 STEP3 11 GND
6 DIR4 12 DIR1

2 4 10 12
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JP40 - Input Aux

This header contains the same signals as the Mini-Fit Jr. Input Connector. It is provided to use an

internal input connector or an external input connector on a custom chassis.

JP40 — Input Aux

Pin No. Signal Pin No. Signal
1 GPI-2 6 GPI-5
2 GPI-1 7 GPI-8
3 GPI-4 8 GPI-7
4 GPI-3 9 OPT-GND
5 GPI-6 10 OPT-GND




8 Amp Micro Stepping Titanium Series CNC Controller Hardware Guide Signal Generator - 27

JP50 - Output Aux

This contains the same signals as the Mini-Fit Jr. Output Connector. It is provided to use an
internal output connector or an external output connector on a custom chassis.

JP50 — Output Aux
Pin No. Signal Pin No. Signal
1 GPO-2 6 GPO-5
2 GPO-1 7 GPO-8
3 GPO-4 8 GPO-7
4 GPO-3 9 GND
5 GPO-6 10 vcc

JP53 - Low-Side Relay

This header contains duplicate signals for Outputs 1&2 in order to drive an internal relay. (Either
mounted here or on the power board, depending on configuration.) The clamps provide a
reference voltage for use in signal isolation. The output low pins will sink current to drive devices.

JP53 — Low-SideRelay
Pin No. Signal Pin No. Signal
1 +5V 4 GPO-1 LOW
2 GPO-2 CLAMP 5 GPO-1 CLAMP
3 GPO-2 LOW 6 GND
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JP71-75 - Axis Plug-In Interfaces

There are five plug-in interfaces—one for each axis. They are used to add additional functions to

the main signal generator board. Most typically, these provide signals to motor drives.

JP71-75 — Axis Plug-In Interfaces

Pin No. Function JP71 JP72 JP73 JP74 JP75
1 HV-PWR HV-PWR HV-PWR HV-PWR HV-PWR HV-PWR
2 HV-PWR HV-PWR HV-PWR HV-PWR HV-PWR HV-PWR
3 Ground GND GND GND GND GND
4 Ground GND GND GND GND GND
5 RxD2 RxD2 RxD2 RxD2 RxD2 RxD2
6 Status STATUS1 | STATUS2 | STATUS3 | STATUS4 STATUSS
7 TxD2 TxD2 TxD2 TxD2 TxD2 TxD2
8 Fault Input FAULT1 FAULT2 FAULT3 FAULT4 FAULT5
9 Input A IN8 IN10 IN12 IN14 IN16
10 Direction DR1 DR2 DR3 DR4 DR5
11 Input B INS IN11 IN13 IN15 IN17
12 Step ST1 ST2 ST3 ST4 ST5
13 SMO SMO SMO SMO SMO SMO
14 SCOM scom1 SCOM2 SCoOM3 SCOMA4 SCOM5
15 SM1 SM1 SM1 SM1 SM1 SM1
16 CS Cs1 Cs2 Cs3 Cs4 Cs5

17 Enable (Global) ENA ENA ENA ENA ENA

18 +5V +5V +5V +5V +5V +5V

19 Ground GND GND GND GND GND

20 Ground GND GND GND GND GND
4 18 20

17 19
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JP80 - Rear Panel Power

Connect the main power here. It can be 8.5V - 16V DC.
JP81 - Rear Panel Fuse

This is for an optional power fuse. The unit is shipped with a shunt instead of a fuse. If you
replace the shunt with a fuse, it should be rated to 1A slow-blow or time-delay.

JP82 - Front Panel Switch

If the power supplied to JP80 is not switched, you can connect the main power switch here.
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Advanced Power Board

The Advanced Power Board supplies logic and motor power, indicates system status and contains
circuitry for emergency stop (ESTOP), motor reset and brake functionality.
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Internal Connections

P101 - Transformer Connector

This header is the AC power input for motor and logic power. Pins 4 & 6 are typically wired to
unused leads from the transformer but make no connection on the board.

P101 - Transformer Connector
Pin No. Signal Pin No. Signal
1 24VAC Line 5 MPWR AC Line
2 24VAC Neutral 6 N/C
3 N/C 7 MPWR AC Neutral
4 N/C

P102 - AUX Motor Power Connector

This header provides additional access to the DC motor power bus. This bus is shared between
P102, P107, P110 and P111.

P102 — AUX Motor Power Connector
Pin No. Signal Pin No. Signal
1 MPWR DC+ 3 MPWR DC-
2 MPWR DC+ 4 MPWR DC-




8 Amp Micro Stepping Titanium Series CNC Controller Hardware Guide Advanced Power Board - 32

P103 - Fan Connector

This header is the power source for the system fan.

P103 - Fan Connector

Pin No. Signal Pin No. Signal
1 GND 2 +24VDC

P107 - Motor Power Connector (x3)

This header provides three pairs of motor power voltage and ground. This bus is shared between
P102, P107, P110 and P111.

P107 — Motor Power Connector (3x)
Pin No. Signal Pin No. Signal
1 MPWR DC- 4 MPWR DC+
2 MPWR DC+ 5 MPWR DC-
3 MPWR DC- 6 MPWR DC+
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P110 & P111 - Motor Power Connectors

These headers each provide a pair of motor power voltage and ground. This bus is shared
between P102, P107, P110 and P111.

P110 & P111 — Motor Power Connectors

Pin No. Signal Pin No. Signal
1 MPWR DC- 2 MPWR DC+

P202 - Signal Generator Power Connector

This header provides 9V logic power to the Signal Generator.

P202 - Signal Generator Power Connector

Pin No. Signal Pin No. Signal
1 GND 2 +9VDC
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P204 - LED Connector

This header receives system status information from the Signal Generator.

P204 - LED Connector
Pin No. Signal Pin No. Signal

1 +5V 9 N/C

2 N/C 10 LED-STEP4
3 N/C 11 N/C

4 LED-STEP1 12 LED-STEP5S
5 N/C 13 N/C

6 LED-STEP2 14 LED-USB
7 N/C 15 GND

8 LED-STEP3 16 N/C

2 4 14 16

1T 3 13 15

P301 - Accessory Connector

This header contains the signals of the rear Accessory port. See that section for more details.

P301 - Accessory Connector
Pin No. Signal Pin No. Signal
1 +24V 6 GND
2 GND 7 ESTOP_EXT+
3 BRAKE1 8 ESTOP_EXT-
4 GND 9 RESET+
5 BRAKE2 10 RESET-
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P405 - Internal Emergency Stop Connector

This header contains internal emergency stop and reset control inputs.

P405 - Internal Emergency Stop Connector
Pin No. Signal Pin No. Signal
1 ESTOP_INT+ 3 RESET_INT+
2 ESTOP_INT- 4 RESET_INT-

P501 - Relay Control Connector

This header controls the state of the on-board relay.

P501 — Relay Control Connector

Pin No. Signal Pin No. Signal
1 GND 2 RELAY_IN

P600 - Motor Power Resistor Connector

This header connects to the regenerative clamp resistor.

P600 — Motor Power Resistor Connector

Pin No. Signal Pin No. Signal
1 REGEN_DRIVE 2 MPWR DC+ (Fused)
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P601 - Emergency Stop Output Connector

This header outputs emergency stop state and on-board relay contacts.

P601 — Emergency Stop Output Connector

Pin No. Signal Pin No. Signal
1 RELAY+ 3 ES_OUT_LOGIC+
2 RELAY- 4 GND

P701 - Brake 1 Input Connector

This header accepts a signal to activate or disengage brake 1. Typically, this is sourced from a
motor drive’s output.

P701 - Brake 1 Input Connector

Pin No.

Signal

Pin No.

Signal

GND

2

BRAKE1_IN

P702 - Brake 2 Input Connector

This header accepts a signal to activate or disengage brake 2. Typically, this is sourced from a
motor drive’s output.

P702 - Brake 2 Input Connector

Pin No.

Signal

Pin No.

Signal

GND

2

BRAKE2_IN
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Switch Settings

SW502 - DIP Switches

This switch bank controls the settings for various on-board functions.

SW502 - DIP Switches
SW No. Function On State Off State
1 Reset Configuration | Reset clears ESTOP | No reset function
2 Brake Input Polarity Active high Active low
3 Logic Out Config Logic uses ESTOP False
4 Relay Out Config Relay uses ESTOP False
5 Internal ESTOP Used Not used
6 External ESTOP Used Not used
7 Under V Monitor Used Not used
8 N/A N/A N/A

Reset Configuration: When enabled, pins 3&4 on P405 must be jumped momentarily to activate
motor power when all ESTOPs are cleared.

Brake Input Polarity: This setting determines whether a high or low signal across P701 and P702
will cause the respective brake outputs on P301 to be active.

Logic Out Config: When enabled, pin 3 on P601 will reflect the state of motor power.

Relay Out Config: When enabled, the relay output on pins 1&2 on P601 will be open if an ESTOP
event is active.

Internal ESTOP: When enabled, pins 1&2 on P405 must be jumped to clear an ESTOP event.
External ESTOP: When enabled, pins 7&8 on P301 must be jumped to clear an ESTOP event.

Under V Monitor: When enabled, the power board will report under-voltage states.
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Fuses

F101 - Motor AC Fuse

This fuse protects the drive power supply circuitry. It should be replaced with a 250 VAC, 8-16A
Time Lag (Slow Blow) 5x20mm.

F201 - 18.8VAC Fuse

This fuse protects the circuitry that provides power to the logic of the Signal Generator and its
subsystems. It should be replaced with a 250 VAC, 4A Time Lag (Slow Blow) 5x20mm fuse.

LED Indicators

The Power / Status LED provides visual indication of power board status and operation through
blink codes and color codes, shown below:

Code Error
@ solid green no error
@@® flashing green ESTOP closed, waiting for RESET
@ solid red low motor power

@®®® 2 green, 2 red low 24V
@®®® 1green, 3 red regen resistor locked

@O ®@® alternating ESTOP open
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Controller Maintenance

External Maintenance

Fan Filter

The intake fan filter should be cleaned periodically. The time between cleanings is dependent on
the controller’s environment and should be performed whenever debris buildup is noticeable.
First, remove the filter cover by pulling directly away from the controller. You may need to use a

small flathead screwdriver or similar tool to pry one or more of the corners away from the fan
mount, as shown below.

s ok S St FERGR RA-

Next, remove the foam filter and use a vacuum or compressed air to remove debris. Do not use
water or cleaning products to clean the filter. Once cleaned, replace the filter in the filter cover
and reattach it to the controller. The filter is Pfannenberg part number 18611600029.
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Internal Maintenance

Opening The Lid

Before installing or replacing internal components, open the lid. The lid is secured by seven 10-
32 screws on the edges of the lid. Remove these using a P2 Phillips screwdriver and lift the lid off
of the controls. Take care to gently guide the lid to its open position, as the support strut will
provide extra opening force.

Disconnecting Power

Immediately after opening the lid, open the AC mains circuit breaker to ensure that the system is
safe to work on. When power is disconnected, the breaker will show a green indicator.
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Replacing Fuses
If your system demands more power than can be safely output, you might blow a fuse on the

system’s power board. Fortunately, these fuses are replaceable. See the following picture for
their location. They are both 20xX5mm form factor. F 101 is rated from 10—-16A and F 201 is rated

to 4A.
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Pin Location Index

Signal Locations

This table contains every instance of each signal in the system.

Signal Locations
Signal Generator Mo Ultra I/0

Signal | CONs | CONa | CON3 | JP30 | JPao | JP50 | P53 | 333 ['PT| proz | SON [ ORI PR IR | I SRR
Input 1 9 15 4 2 49
Input 2 10 16 6 1 48
Input 3 11 17 8 4 47
Input 4 12 18 10 3 46
Input 5 13 5 12 6 45
Input 6 14 6 14 5 44
Input 7 15 7 16 8 43
Input 8 16 8 18 7 42
Input 9 22 JP71.9 a7

Input 10 24 JP71.11 46

Input 11 26 JP72.9 45

Input 12 28 p72.11 44

Input 13 30 JP73.9 43

Input 14 32 JP73.11 42
Input 15 34 P74.9 41
Input 16 36 1P74.11 40
Input 17 35 JP75.9 41
Input 18 33 JP75.11 40
Input 19 31 10 P1.10 39
Input 20 29 12 P1.12 38
Input 21 27 P2.10 49
Input 22 25 P2.12 48
Input 23 23 47
Input 24 21 46
Input 25 17 9 2 45
Input 26 15 10 1 44
Input 27 13 11 4 43
Input 28 11 12 3 42
Input 29 9 13 6 41
Input 30 7 14 5 40
Input 31 5 15 8 39
Input 32 3 16 7 38
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Signal Locations

Signal Generator N Ultra I/0

JP71- P103 CON | CON | P1301| JP JP JP JP JP

Signal | CON5| CON4 | CON3 | JP30 | JP40 | JP50 | JP53 | JP33 P75 1301 | 1302 | P1302 | 1301 | 1302 | 301 | 302 | 303

Output 1 1 1 2 4 6&15 P16&15 37

Output 2 6 2 1 3 7&16 P1.7&16 36

Output 3 2 4 P2.6&15 35

Output 4 7 3 P2.7&16 34

Output 5 3 6 33

Output 6 8 5 32

Output 7 4 8 31

Output 8 9 7 30

Output 9 39

Output 10 38

Output 11 37

Output 12 36

Output 13 35

Output 14 34

Output 15 33

Output 16 32

Output 17 29

Output 18 28

Output 19 27

Output 20 26

Output 21 37

Output 22 36

Output 23 35

Output 24 34

Output 25 1 2 33

Output 26 2 1 32

Output 27 3 4 31

Output 28 4 3 30

Output 29 5 6 29

Output 30 6 5 28

Output 31 7 8 27

Output 32 8 7 26

Analog Input 1 18 P1.18 30

Analog Input 2 P2.18 29

Analog Output
| 17 PL1.17 27

AnalogZOutput P2.17 26

PWM Output 1 14 P1.14 1

PWM Output 2 P2.14 7
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Signal Locations
Signal Generator N Ultra I/0

Signal | CONs | CON4 | CON3| JP30 | JP40 | JPS0 | JP53 | JP33 [ 'P70| P103 (1:%;1 %ﬁ’g ot 1;1;1 1;1;2 ;(}’1 3“'(}'2 3%;
Step Axis 1 13 9 P71.12
Step Axis 2 12 7 1P72.12
Step Axis 3 11 5 1P73.12
Step Axis 4 10 3 1P74.12
Step Axis 5 3 1 JP75.12
Direction Axis 1 9 12 |JP71.10
Direction Axis 2 21 10 |[Jr72.10
Direction Axis 3 20 8 JP73.10
Direction Axis 4 19 6 JP74.10
Direction Axis 5 4 4 JP75.10

Enable 14 2 17
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Voltage/GND Locations

+5VDC

GND

Signal Generator

@)

(@]

@)

o

@)

@)

CONS5.5
CON3.22
JP50.9
JP53.1
JP33.11
JP71-75.20

Mini I/O

@)

P103.13

Ultra I/O

@)

(@]

@)

(@]

CON1302.9
P1301.13
P1302.13
JP1302.10

Signal Generator

(@]

@)

o

@)

@)

@)

@)

CON5.10

CON3.24

JP30.19, 20, 39, 40
JP50.9

JP53.6

JP33.11
JP71-75.20

Mini I/O

@)

P103.4,5, 8,9

Ultra I/O

@)

(@]

@)

CON1302.10
P1301.4,5
P1302.1, 3,4,5
JP301.1, 2,3,4,5,6
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OPT-VCC
* Signal Generator
© CON3.23
e Ultral/O
© JP301.24, 48
© JP302.25, 50
© JP303.25, 50
OPT-GND
* Signal Generator
© CON4.1,2,3,4,56,7,8
© CON3.25
° JP40.9, 10
e Ultral/O
© CON1301.1,2,3,4,5,6,7,8
© JP301.16, 17, 18, 19, 20, 21, 22, 23, 24

o JP302.13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24
o JP303.13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24

© JP1301.9, 10

Analog GND
e Ultral/O
© P1301.8,9
© P1302.8,9

© JP301.25, 28,31
5-24VDC Clamp Voltage

* Signal Generator
o JP53.2,5
e Ultral/O

° JP301.8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24

°© JP302.1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25

°© JP303.1,2,3,4,5,6,7,8,9,10, 11, 12
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Wiring Appendix
Example Wiring

Typical Output Line Circuit

The schematic below shows a typical connection of one solid state relay controlled by output line
1 of the Signal Generator. A typical load could be a spindle, a vacuum, a laser, etc. In this
example, the solid-state relay used is a Continental Industries model S505-0SJ610-000.

Each of the output signals has a 22-ohm resistor in series with their outputs. This is to reduce
any “ringing” at the transient switching points. Ground and 5V are provided on this connector
for your convenience. Our Spindle On/Off Relay Box is wired as shown in the below schematic.

Signal Generator Model 501A Load 4®7
Output]

AC
|Is, R4l % Fusze

o AAAS 16 R0 O.tm Lire 1

@ a2 B ot Line 2

e asAAE L Ot Line 3

o Py I R TR

F A IEERE T OFT

6 AP Qi Line 6 L [+3 ;

o7 AL CEOB oy ine 7

o8 a2 PO oupi Line s FE

ZOM 4 2
Solid State Relay

TAACTIBITIOL Cartinental Industrie s
S505-031610-000

GHD
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Typical Input Line Circuit - Internal Power

The following schematics show a typical connection of five normally closed switches. These
switches are connected between input lines 1-5 and ground. Lines 6-8 are connected directly to
ground with jumper wires. All external connections shown are made through the Input
connector on the back of the Signal Generator. This resistor pack (RP 41) is socketed so that you
can change the value if needed for your application.

Signal Generator Model 201 &

JPE4
il
+
opTvC ey ] DBZS PINZZ
TB40 TRV T 2 DBEZS PINZZ
L TB- 3RO 3
T = DEZS PINZS
OFPT-GRO —1 LB25 PINZY
. = JFas
% ——— g RO
1 Rz 27K
5 vee [ETTETET)
 *——_ —He] ot L
I H-HO
1 outa 4 M7
]
npu CEHE 4 .
Input? £
npu GPE| 3Ar | -
Inputf GAS|[ = A M
Input & i LA
P4
14z 1Mz
Input4 i S .
Inputz GPE | ¥AL [ 1A
Input2 P | WAL M0
Input 1 GRO] mesf |
LE=S Pints  —— I PEZELA |
gi: Ef"‘? — ortee [ITTETH OPT GND
n _—
0525 Pind it
D E25 Ping &0
D EZ5 Finld
L EZS Fini7

[ B25 FiniG
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Typical Input Line Circuit - External Power

The input lines are all optically isolated. In this example, JP84 and JP85 are shorted using the
internal power to source the external side of the optical couplers. However, for the best
isolation, JP84 and JP85 should be open, and power should be provided through pins 23 and 25
of the DB25 Motor Signal connector. Input lines 1-4 and 5- 8 are internally connected to pins 15-
18 and 5-8 respectively of the DB25 Motor Signal connector.

Signal Senerator Model SO A

JP 3
W
oPT-veC*?Y M pEzsPINz2
TE4D TR =]} DE2SFMNZ3
R — —
TB-SRD
— :[ pezsFNzs
2F T-5H 1 DB2SFIMNz24
€1 JPa5
— s ———— GRO
1 e 27K
——— b
WO J
-[ il il & et P
l_'_‘_ L [
Input 2 o7 AL IME
Input 7 e 4 .
I nput & GFlE] AR ridk
lnput & [cSEIEE 2
F=ZE0TC =
L2, I <]
Input 4 =z ¥ Mz
| nput 3 GHZ[ #rsr M1
Input 2 A1 S I
I nput 1 [EaE 23 4
DBEZSFin1S — i m*_‘?
DBZ5Fing {E T
FT L
DBEZSFinT _— - A “RT MR
DEZ2S PinG T Lo
DEZS Ping B0
DBEZS5Fin1 &
DBEZSFin1 Y
DBZ5Fin16

Note that the limit switch kit has the same wiring as shown in this example.
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Proximity Sensors
When connecting a proximity type sensor, connect to the controller using the following diagram.

Please note only NPN type proximity sensors are compatible with the controller. Most sensors
require the use of a higher, external voltage supply than the standard 5V to operate. Please see
the information on Inputs in the Signal Generator section for more information on wiring OPT

VCC.

NPN Proximity Sensor

a1 BROWN__ 5p1vee

DT BLACK Input X

_\—_‘} 3 BLE __ oPTGND
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Internal Schematic

LOW VOLTAGE
HARNESS

DRIVE POWER

Optional Configurations:

Optional Configurations: P 3 - < < 1. None
I ﬂ_o:m ° . SG-10 5 5 % 5 2. Mini I/Q Expansion Board
2. Relay Board @ 2 2 2 \....w. Classic I/O Expansion Beard
O 0 0 0 |
&= &= & &=
101-0010 / M M M .M
; : O O O O
- R - o o] o] )
RLY-01: 8 & & 38
v ] w %
JP8C JP31 TB4O = - % %
Opticnal Configurations: Qo G 0 o o .
1. None o Sy R 5 5
2. Relay g m m USB-20 8
3. 24V . z = 3 <
| - —
. PC-1
End User Provided PC
TO BACK
PANEL
[l
...... TO BACK
PANEL
i
i TO BACK
5 o PANEL
- [l _
2 S x O BACK
= b 2 PAMEL
o < o o] ] i
< Q & ] 5 -
= “ = 3 = 2
Q 7\__ _UT _ O = ) Z u&n ) g
= = = b e} = =)
Q 2 = S
— 1010003 | 2 Z g MD-11 2 W : 5 )
3DIGITAL GND O 5 &= £ 1] i 4
ODRIVE VOLTAGE + = z o Lo T S <
Q - B o z
f ODIGITAL GND 8 5 MD-12 e Q &
{ ODRIVE VOLTAGE + = z = 4
F- O -
— , |- 5 MD-13 3
3DRIVE VOLTAGE + = z
101-D00.
i et SODIGTALGND
£ ——C DRIVE VOLTAGE +

Optional Configurations:

1. 1 Stepper Drive

2 Stepper Drives
3 Stepper Drives
m m*m_u_um.«oz.cmm

2.
3
4.
5. 5 Stepper Drives




Wiring Appendix - 52

8 Amp Micro Stepping Titanium Series CNC Controller Hardware Guide

115/230 VAC, SINGLE PHASE
40 HI FROM USER'S
PROTECTED AND
GROUMDED SUPPLY

Fuse Reference Fuse Location Amperage (A)|Voltage| Size (mm)
10 125 VAC 5X20
F10-125 Power Inlet 5 P50 VAC 5X 20
FO4-17 Power Board Logic Supply 4 17 VAC 5X20
FOB-48 Power Board Dnve Supply g IBVAC 5 X 20
F03-24 24VDC Supply Out 3 24VDC 5X20
01-0006
- CMO3-1 =
= pr =V SW2-1
L L _Flozs 1010005 ———
CH-01 e four L
_F10-125
N Nl o loM1 NI

Optional Configurations:

1. 500W Transformer 1

2. 1000W Transformer -~ _
U
3

T

XFR1-

1

LOW VOLTAGE
SUPPLY

DRIVE VOLTAGE

SUPPLY

. . . =] |=
__-Optional Configurations: 2zl |5
1. None 5| |5
o
2. 24V and EStop Jduld z|uZ
3. Reset and Brakes (Servo Power Board) REEREE
ERER
101-0026
H—OEmergency Stop +
O Emergency Stop - slie =t Qo
101-0091 2/ u\
0 +24VDC 22
O DIGITAL GND =0 =0
1010009 | o \ene
101-0007
-0 DIGITAL GND
0 +9 VDC
101-0004
10 DIGITAL GND
i 10 DRIVE VOLTAGE +
1010008 | o bicrmaL oo
S Bl &8
© DRIVE VOLTAGE + DIGITAL GNDO—+-——
O DRIVE VOLTAGE + +24VDC
O DRIVE VOLTAGE +

REFERNCE =
DESIGNATOR DESCRIFTION
CMO2-1 2 Circuit Male Fluggable Terminal Block
CMO3-1 IEC 320 Fused Power Inlet
CMI0-1 10 Circuit Male Pluggakble Termainl Block
DCE-10 24VDIC Fan
D-10 Axis 1 Motor Drive
D-11 Axis 2 Motor Drive
D-12 Axis 3 Motor Drive
[ MDR-13 Axjs 4 Motor Drive
PC-10 otor Power Connector
\PC-11 \otor Power Connector
\PC-12 lotor Power Connector
\PC-13 \otor Power Connector
MCC-4 Motor Connector Cover
[aT=]] Classic /O Expansion Daughter Board
OH3 Mini /O Expansion Daughter Board
PB-10 Power Board
PC-1 End User Supplied PC
5G-10 Signal Generator Board
SW1-1 Voltage Selector Switch
SW2-1 Maintained On-Off Toggle Switch
FR1-1 Toroidinal Transformer
LED1- Green LED Axis 1 Motion Indicator
LED1-2 Green LED Axis 2 Motion Indicator
LED1-3 Green LED Axis 3 Motion Indicator
LECT-4 Green LED Axis 4 Motion Indicator
LED1-5 Green LED Axis 5 Motion Indicator
LED1-6 Green LED Controller Power Indicator
LED2- Amber LED USBE Connection Indicator
F10-125 SX20mm Fuse 10A, 250VAC
F03-24 5X20mm Fuse 3A, 250VAC
FO4-17 5X20mm Fuse 4A, 250VAC
FOB-48 SX20mm Fuse BA, 250VAC
CH-01 & TBAWG NEMA 5-15 fo IEC 320 C13 Power Cord
RLY-01 Relay Daughter Board
01-0002 Signal Generator to Drive Signal Cable
101-0003 3 Axis Drive Power Cable
101-0004 Single Axis Drive Power Cable
101-0005 Mains Power In to Switch
101-0004 Protective Earth Cable
101-0007 Signal Generator Power Cable
101-000% LED Cable
101-0010 Relay Cable
101-0023 Transformer Hamess
101-0024 Serve Relay Cable
101-0028 Fan Hamess
101-00%1 24 VDC Power Supply Cable
101-0505 Stepper Moter Fower Cable

Optional Configurations:
1. Stepper Power Board
2. Servo Power Board

101-0028
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Revision History

Revision B
Revision Date Comments
A 02/09/21 Adapted to controller with no drives

B 04/27/21 Replaced Classic I/0 Expansion with Ultra
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