GPI0O4D User Guide

9/9/14

Overview

The GPIO4D allows MPU11 based control systemsttrfi;ice to third party servo drives that accept
-10 to +10 VDC current or velocity requests. THelG4D combines the functions of a PLC and thirdypar

drive interface to reduce system component couthiraerease value.

GPIO4D Features

Application: Third Party Drive Interface
Number of Axes: 4

Axis DAC Resolution: 16 bits

Axis Analog Output Voltage: -10 to +10 Volts
Spindle DAC Resolution: 12 bits

Spindle Analog Output Voltage: 0 to +10 Volts
General Purpose Digital Inputs: 16

General Purpose Digital Outputs 16

Control Interface: 2 fiber optics to MPU11
motion control card

12 *5*0.75 inches

Dimensions (W*D*H):

GPIO4D Connection Overview

The GPIO4D communicates with an MPU11 motion aardard through two optical fibers. The PLC
protocol fibers (1 and 3) handle communication mfalinterface signals as well as general purpf3e |
Encoder feedback returns directly to the MPU11.

MPU11

Expansion Port

Expansion Port

Expansion Port

|MPG|

Fiber 1
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Fiber 3

Expansion Port

Encoder 1 |
Encoder 2
Encoder 3
Encoder 4
Encoder 5
Encoder 6

Outputs (16)

General Purpose
Inputs (16)
General Purpose
-10to 10V
-10to 10V
10 to 10V
10 to 10V

Drive I/0

Cosel Power Supply
or similar

Spindle Inverter

Third Party Drive
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GP104D Outputs

Sixteen general purpose relay outputs and fourenable outputs are available on the GP104D. Four
axis brake outputs and a fault output are alsoigealy but are not part of the PLC 1/O space. Titaddd outputs
follow the state of their axis enables. The fauitput will remain closed as long as the GP104Dsdust detect
any serious errors, such as a loss of communication

Internal Circuitry

Relay Outputs \/\
H1

~N
con_| |
@ NO —
ouT7 COM -
NO -
ﬁ NC —
ouTs COM -
NO —
ﬁ NC OE

ouT9 Pin 2 |

Relay outputs on H2 are functionally equivalent
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Motor Brake and Enable Outputs

Each axis has brake and enable outputs, whichuactibnally equivalent. These open collector otgpu
may be used to drive a relay to release axis lsalanoids or activate an enable input on a sernve diNote
that the GP104D has no noise suppression on thputsut Appropriate suppression must be added toeev
connected to the open collector outputs. TypicalipC relay coil is driven by a brake output ardiae is
placed across the coil leads to suppress voltagsignts, as in the wiring example. Motor brakelmaaisms
may also require noise suppression, such as aaearsd capacitor network for AC solenoids or adéidor DC
solenoids.

Internal Circuitry
Enable and Brake Relay Driver Outputs

H14 _ =
Typical Brake Wiring Example
N
Pin 117 External Power Supply External Power Supply
— 5VDC 24\DC
] 5COM 24'COM
ouT17 -
EN B Brake Release
| Solenoid
OouT17 BRK ] —I 4%
) OUTCOM 1 >
sv .y
COMMON

Outputs on H11, H12, and H13 are functionally egjaft
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Analog Outputs

Five analog outputs are provided by the GPIO4Durmalog outputs are used to request motion from
servo drives. These motion request outputs hav@tIésolution and a fixed output range of -10\AdV.
Motion request analog channels are digitally trirdragthe factory. The remaining analog outputsisdito
request a spindle speed from an inverter. Thedgpenalog output has 12 bit resolution and anwugnge
from 0 to 10V. Minor adjustment can be made togbi@dle analog output range using the “OFFSET”
potentiometer (pot) (VR4) and “GAIN” pot (VR2). @radjust the “OFFSET” pot at the minimum possible
spindle speed. This adjustment is intended onhutbthe voltage level when 0 RPM is commandetie T
“GAIN” pot should be used at maximum speed to matciual RPM with commanded RPM. Adjustments to
the analog output should be very minor and canaatded to compensate for incorrect inverter orrobnt
settings. VR1 and VR3 pots should not be use¥.RIf has been turned, measure from TP11 to analog
common and adjust the voltage back to 2.5V. If \la8 been turned, measure from TP13 to analog commo
and adjust the voltage back to 5.0V.

Internal Circuitry
Axis Analog Output

N
H14

+12 VDC

| A

o — AN Pin 1
Internal Circuitry —

Spindle Analog Output /J ANCOM
\\‘{\\ -12 vDC J7

H6

12v
M COMMON —

+12 VDC

SPINDLE ANALOG ] —

> SPINDLE ANALOG L
COMMON M —

Pin 12U |
-12 VDC L ||
/ 12V O
COMMON w

) Axis analog outputs on H11, H12, and H13 are fonety equivalent
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GPI104D Inputs

The GPIO4D has 16 general purpose inputs and 4 it inputs. Inputs are divided into banks of
four. Each bank is configurable for various voia@nd sinking or sourcing polarity. Voltage maysklected
by installing the appropriate value resistor packi® into a socket for each bank. Polarity igdeined by
wiring the common terminal for the bank to the dyggositive or supply common.

Sinking (NPN) Sensor Wiring Example

External Power Supply
+24VDC GPIO4D Inputs /
L | )
J_ +24 VDC Q
+24 COM —1

; — COM 13-16
Sensor L

+24 COM —

Sourcing (PNP) Sensor Wiring Example

External Power Supply IP1

+24 VDC —
T_ﬁ -

+24 COM +24 VDC |
Sensor % [ IN9
LI Pin1 sS|p2

H9
+24 COM w

I/O bank 5-8 and 1-4 on H10 are functionally eqleiato 15-16 and 9-12

|

= 1z |z |2 |2 |z |2 |z
=~ [ |k O |k |k~ |k~ |k=
o |k IdM |2 |w [ | |o
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Typical Fault Input Wiring Example

Servo Drive Internal Circuitry
Fault or Alarm Relay

24 \VDC

T

s

24 COM

SIP Identification - XXX Indicates Value

4308R-102
-XXX

RERAARA

Pin1

GPI0O4D Fault Inputs

H14
FLTCOM to H13
FLTCOM to H12
FLTCOM to H11

FLTCOM

FLT (IN 17)

FLT (IN 18) to H13

FLT (IN 19) to H12

FLT (IN 18) to H11

t

o

SIP5

SIP Internal Wiring / Pinout

SIP Input Voltage Selection

SIP Value Marking | Resistor Value (Ohms)| Input Voltage
471 470 2
102 1.0k 12
222 2.2k 24
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PLC Expansion

PLC I/0 expansion is possible through the four “PARD” connectors. Each PLC expansion port can
accept 16 — 128 inputs, outputs, or inputs andutstin 16 bit increments. This allows for digitéD, DACs,
ADCs, or other devices to be added to the systeneeded.

PLC ADD 1 — 4 Connector Pinouts

DATA TO EXPANSION CARD + (N ey | DATA TO EXPANSION CARD -
DATATOPLC T 3IC ooll4 DATATO PLC-
CLOCK + 5 ools CLOCK -
+12V 7 oo 3 12V
5V 9 10 +12VAND -12VRETURN *
SVRETURN ™ 1 c o2 5VRETURN *

=

*+12VAND -12VRETURN and 5VRETURN are connectatthe GP104D

PLC I/O is arranged in 16 bit groups or slots. afgeneral rule, slots 0-14 are used for individi@$
such as switches and have a programmable debaureéor the inputs. Slots 15-47 are reserved fDCA,
DACs, or other devices that do not require deboutiteery device using I/O space must use spacé bitl
multiples by reserving slots. PLC expansion boaritls inputs and outputs must have a matching nurabe
input and output slots.

A GPIO4D uses 2 slots for its inputs and 7 slotfaputs. Since I/O space must be reserved nitl6
increments, some 1/O space is lost. For examipe(GP104D has 20 inputs which reserve 2 slots onf3ats,
leaving 12 inputs unused. Also note that the GBI©dtputs are not assigned contiguously. The iddad
outputs take slots 0-1, while the DACs are assigaetle non—debounce group output area startistpaf 5.

Assignment of 1/0 slots occurs sequentially stgraahthe main PLC, then PLC ADD port 1, PLC ADD
port 2, etc. In the “GP1O4D I/O Organization” exaley GPIO4D 1/0 will always be at the same locasorce
local PLC resources are assigned slots first. iQtaeices may change locations if they are pluggedPLC
ADD ports in a different order. Devices pluggetbithe PLC ADD ports that require debounce will be
assigned starting at the slots marked “A”, whilgides that do not require debounce will start beisgigned at
the slots marked “B”.

PLC Program INP / OUT, Slot, and I/O Area Relatlups

INP /OUT INP / OUT INP / OUT INP / OUT INP / OUT INP / OUT INP / OUT INP / OUT INP / OUT
1to0 16 17 to 32 33 t0 48 49 to 64 225 to 240 241 to 256 257 to 272 273 to 288 753 to 768
Slot 0 Slot 1 Slot 2 Slot 3 Slot 14 Slot 15 Slot 16 Slot 17 Slot 47

Debounced I/0 Area / Non-debounce I/0 Area /
Individual I/0 Area Group 1/0 Area

GPIO4D 1/0 Organization

Input Space
’ Slot 0 ‘ Slot 1 ‘ Slot 2 ‘ Slot 3 ‘ Slot 4 ‘ Slot 5 ‘ gg ‘ Slot 15 ‘ Slot 16 ‘ Slot 17 ‘ Slot 18 ‘ Slot 19 ‘ Slot 20 ‘ gg ‘ Slot 47 ‘
L |1 ]
GPI104D Inputs A B
Output Space
’ Slot 0 ‘ Slot 1 ‘ Slot 2 ‘ Slot 3 ‘ Slot 4 ‘ Slot 5 ‘ gg ‘ Slot 15 ‘ Slot 16 ‘ Slot 17 ‘ Slot 18 ‘ Slot 19 ‘ Slot 20 ‘ gg ‘ Slot 47 ‘
L L ] L L L ]
GPI104D Outputs A GP104D Axis Analog Outputs GPI04D B

Spindle
Analog
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The remaining examples show how specific devicdlswmap into the PLC under certain conditions.
PLC Expansion devices have a variety of memoryirements, which are summarized in the followingrtha
for devices used in the examples.

PLC I/O Slot Requirements

Function Input Debounce Input Non-Debounce| Output Debounce| Ouput Non-
Slots Used Slots Used Slots Used Debounce Slots Used
Total Available 15 33 15 38
GP104D Digital and Analog 1/Q 2 % 5
DC3IOB as expansionj  Digital and Analog 110 4 0 4
PLCADD1616 Digital I/O 1 0 1 (
ADD4AD4DA Analog 1/0O 0 4 0 4

Example 2 illustrates I/O assignments on a systenhas a GPIO4D main PLC, a PLCADD1616 pluggeal int
“PLC ADD 1” and an ADD4AD4DA expansion card pluggetb “PLC ADD 2”. Note that the ADD4AD4DA
is an ADC/DAC expansion card and is assigned stadt input slot 15 and output slot 20 since itsloet
require debounce. In this example, it does notenathich ports the expansion cards are pluggéed,in
because one card requests locations in the debaweaegwhile the other requests non-debounce ttati

PLC Expansion Example 2

Input Space
| Slot 0 | Slot 1 | Slot 2 | SS | Slot 15 | Slot 16 | Slot 17 | Slot 18 | Slot 19 | Slot 20 | Slot 21 | Slot 22 | Slot 23 | Slot 24 | SS | Slot 47 |
1 oL ] 1 ]
GPI104D Inputs | ADD4AD4DA
PLCADD1616
Output Space
| Slot 0 | Slot 1 | Slot 2 | SS | Slot 15 | Slot 16 | Slot 17 | Slot 18 | Slot 19 | Slot 20 | Slot 21 | Slot 22 | Slot 23 | Slot 24 | SS | Slot 47 |
1 oL ] 1 L L ]
GPI04D Outputs | GPI104D Axis Analog Outputs GP104D ADD4AD4DA
Spindle
PLCADD1616 Analog

Example 3 illustrates I/O assignments on a systenhas a GPIO4D main PLC, a DC3IOB plugged intocCP
ADD 17, a PLCADD1616 to “PLC ADD 2", and an ADD4AMA expansion card plugged into PLC ADD 3.
Note that the ADD4ADA4DA is and ADC/DAC expansiomatand is assigned starting at input slot 15 and
output slot 20 since it does not require debounce.

PLC Expansion Example 3

Input Space

| Slot 0 | Slot 1 | Slot 2 | Slot 2 | Slot 3 | Slot 4 | Slot 5 |S§| Slot 15 | Slot 16 | Slot 17 | Slot 18 | Slot 19 | Slot 20 | Slot 21 | Slot 22 | Slot 23 |S§| Slot 47 |

L 1L 1L 1 L 1
ADD4AD4DA

DC3IOB PLCADD1616

GPI104D Inputs

Output Space

| Slot 0 | Slot 1 | Slot 2 | Slot 2 | Slot 3 | Slot 4 | Slot 5 |S§| Slot 15 | Slot 16 | Slot 17 | Slot 18 | Slot 19 | Slot 20 | Slot 21 | Slot 22 | Slot 23 |g§| Slot 47 |
]l ]

GPI04D Outputs DC3IOB PLCADD1616 GPI04D Axis Analog Outputs GPI04D ADD4AD4DA
Spindl
Anelog
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Example 4 shows the results of plugging an ADD4AB4Bto “PLC ADD 1”7, a PLCADD1616 into “PLC
ADD 27, and a DC3IOB into “PLC ADD 3". The locatiocof the ADD4AD4DA expansion card 1/O is
unaffected since it is the only expansion devictheénexample that does not require debounce. The
PLCADD1616 and DC3IOB have changed locations sihed’LCADD1616 is plugged into a lower number
“PLC ADD” port and is therefore assigned 1/O locats before the ALLIN1DC.

PLC Expansion Example 4

Input Space

| Slot 0 | Slot 1 | Slot 2 | Slot 2 | Slot 3 | Slot 4 | Slot 5 |S§| Slot 15 | Slot 16 | Slot 17 | Slot 18 | Slot 19 | Slot 20 | Slot 21 | Slot 22 | Slot 23 |§S| Slot 47 |

L I L I L | L |
GPIO4D Inputs | DC3IOB ADD4AD4DA

PLCADD1616

Output Space

| Slot 0 | Slot 1 | Slot 2 | Slot 2 | Slot 3 | Slot 4 | Slot 5 |S§| Slot 15 | Slot 16 | Slot 17 | Slot 18 | Slot 19 | Slot 20 | Slot 21 | Slot 22 | Slot 23 |§S| Slot 47 |

| 1l 1l ] | 1L 1l ]
GPI04D Outputs | DC3IOB GPI04D Axis Analog Outputs GPIO4D ADD4AD4DA
Spindle
PLCADD1616 Analog
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Input Map

GPI104D I/0 Map

Output Map

Input Specification Input Location Output Specification Output Location
Number Function Type Connectqr P Number Function Type Connectdr Pin
1 General Purpose Configurable H10 1 1 General Purpose Relay SPST H1 1,2|
2 General Purpose Configurable H10 2 2 General Purpose Relay SPST H1 3.4
3 General Purpose Configurable H10 3 3 General Purpose Relay SPST H1 5,6|
4 General Purpose Configurable H10 4 4 General Purpose Relay SPST H1 7,8
5 General Purpose Configurable H10 6 5 General Purpose Relay SPST H1 9,1l
6 General Purpose Configurable H10 7 6 General Purpose Relay SPST H1 11,12
7 General Purpose Configurable H10 8 7 General Purpose Relay SPST H1 13,14
8 General Purpose Configurable H10 9 8 General Purpose Relay SPDT H1 15,16)17
9 General Purpose Configurable H9 1 9 General Purpose Relay SPDT H1 18,19)20
10 General Purpose Configurable H9 2 10 General Purpose Relay SPST H1 1,2
11 General Purpose Configurable H9 3 11 General Purpose Relay SPST H1 3,4
12 General Purpose Configurable H9 4 12 General Purpose Relay SPST H1 5,8
13 General Purpose Configurable H9 6 13 General Purpose Relay SPST H1 7.8
14 General Purpose Configurable H9 7 14 General Purpose Relay SPST H1 9,1l
15 General Purpose Configurable H9 8 15 General Purpose Relay SPST H1 11,12
16 General Purpose Configurable H9 9 16 General Purpose Relay SPST H1 13,14
17 Drive Fault 1 Configurable H14 3 17 Drive Enable 1 Open Collector H14 5
18 Drive Fault 2 Configurable H13 3 18 Drive Enable 2 Open Collector H13 5
19 Drive Fault 3 Configurable H12 3 19 Drive Enable 3 Open Collector H12 5
20 Drive Fault 4 Configurable H11 3 20 Drive Enable 4 Open Collector H11 5
17 Axis 1 Brake Open Collector H14 6
18 Axis 2 Brake Open Collector H13 6
19 Axis 3 Brake Open Collector H12 6
20 Axis 4 Brake Open Collector H11 6
241-256 Axis 1 Analog 16 bit DAC H14 1
257-272 Axis 2 Analog 16 bit DAC H13 1
273-288 Axis 3 Analog 16 bit DAC H12 1
289-304 Axis 4 Analog 16 bit DAC H11 1
305-316 Spindle Analog 12 bit DAC H6 11
317-320 Reserved
Fault Relay SPDT H2 15,16,1)
*Note: Outputs 17-20 each control two physical op
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GPI04D Specifications

Characteristic Min. Typ. Max. Unit

5 Volt Supply Current 1.4 - - A

12 Volt Supply Current 0.09 - - A

-12 Volt Supply Current 0.07 - A
Input Pullup Voltage (Vinp) 4.5 5 25 \%
Input On Voltage Vinp-1.25 - - V
Input Off Voltage - - 1.25 \%
Input Operating current 9 11 15 mA
Relay Output Current 0.1 - 10 A @ 125VAC
Relay Output Current 0.1 - 5 A @ 30VDC
Open Collector Output Current - 10 90 mA
Open Collector Output Voltage - 5 25 \%
Spindle Analog Output Resolution - 12 - bits
Spindle Analog Output Voltage 0 - 10 V
Spindle Analog Output Current 0 1 10 mA
Axis Analog Output Resolution - 16 - bits
Axis Analog Output Voltage -10 10 V
Axis Analog Output Current 0 1 10 mA
PLC ADD Port 5V Current Output* 0 - 1 A
PLC ADD Port 12V Current Output* 0 - 0.8 A
PLC ADD Port -12V Current Output*| 0 - 0.8 A
Fiber 1 and 3 Length - - 100 feet
Size: 12 *5* 0.75 (W*D*H) Inches

*PLC ADD Port Current is a total for all 4 portsamy combination. The power supply
may be the limiting factor; make sure it can harideGP104D current ratings in addition
to the PLC Expansion board requirements.

GPI104D Troubleshooting

Symptom

Possible Cause

Corrective Action

PLC OK LED out

Motion control card hasn't booted up

Start software, wait for the main screen to load

Fibers 1 or 3 connected incorrectly or
faulty

Check connections one at a time, swap with a
known good set of fibers

All status LEDs out

Logic power not applied

MeasAre coming into power supply, correct
wiring or supply problems

5V, +12V, or -12V LED out

Power supply or conneatjaroblem

Measure AC coming into power supply, ectrr
wiring or supply problems

3.3V LED out, 5V LED lit

Internal Problem

Returnrfepair

Input doesn't work with
sensor

Incorrect wiring

Correct wiring for sensor typen(sing or
sourcing), check that SIP values are appropriat
for the input voltage

D

Voltage drop across sensor is too high

Use 3-geresors with lower voltage drop spec.
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GPIO4D Connections

s
[2]
. 8 g¢
o 1S c 5
€ IS <O
IS S 0 5
SEN O S 8
o g ﬁ > =
aBFSa 5 &
I
e e e e e e s s
o000 | | 00 o
x
5a @ g3
oo i
—
a
PN 1K=
[I|| Axis Analog 1
/| Analog Common
7 Enable 0|| Fault Input Axis 1 (Input 17)
0 LED1 [J|| Fault Common
0 [J|| Enable Output Axis 1 (Output 17)
0 [I|| Brake Output 1 (Output 17)
Fault NC | |0 [J|| Output Common
Fault NO ||0 Pin 1 =3
Fault COM | [0 0| Axis Analog 2
Output 16 NO H 0|| Analog Common
Output 16 COM Enable 0| Fault Input Axis 2 (Input 18)
Output 15 NO | |0 LED 2 0|l Fault Common
Output 15 COM | |[] [|| Enable Output Axis 2 (Output 18)
Output 14 NO | |0 [|| Brake Output 2 (Output 18)
Output 14 COM| |[ 0/| Output Common
Output 13 NO || Pin1—
Output 13 COM | |[] 0[] Axis Analog 3
Output 12 NO H 0|| Analog Common
Output 12 COM Enable 0| Fault Input Axis 3 (Input 19)
Output 11 NO | |0 LED3 0|| Fault Common
Output 11 COM| [ [|| Enable Output Axis 3 (Output 19)
Output 10 NO | |0 [|| Brake Output 3 (Output 19)
output 10 com| |l ), 4 0|| output Common
O O
Pin1 U
[J|| Axis Analog 4
[J/| Analog Common
Fiber 3 to MPU11 Enable (|| Fault Input Axis 3 (Input 20)
LED 4
|| Fault Common
: (|| Enable Output Axis 4 (Output 20)
Fiber 1 from MPUL1 N [I|| Brake Output 4 (Output 20)
[l | Output Common
SIP5 —
e 7D5 Input 1
Output 9 NC || NN 0|| Input2
Output 9 NO | [0 0}| Input 3
Output 9 COM | |0 SIP4 0| Input 4
Output 8 NC | [0 (|| common 1-4
Output 8 NO | [0 RS 0| Input5
Output 8 COM | |0 0| Input 6
Output 7 NO | [0 siPd 0| Input7
Output 7 COM || 0| Input 8
Output 6 NO |[|[] ] (|| Common5-8
Output 6 COM | |0 Pin 1N
Output 5 NO | [0 0}| Input 9
N
Output 5 COM | |0 0/| Input 10
Output 4 NO | [0 sip4 0| Input 11
Output 4 COM | |0 0| Input 12
Output 3NO || ] (|| common 9-12
Output 3 COM ||[J SN 0/| Input 13
Output 2 NO |[|[J 0|| Input 14
Output 2 COM | |0 SIP1l 0| Input 15
Output 1 NO | [0 0| Input 16
Output1com ||l |) Dﬁuﬁuﬁ Dﬁ U (|| Common 13-16
@P'” 1 AN O (O] @

P

Expansion 1
Expansion
Expansion
Expansion 4

PLC
PLC
PLC
PLC
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GPI104D Mounting Dimensions

5.0"
(127mm)
4.4
(122mm)
S O
12.0"
(305mm)
11.4"
(290mm)
© O
6.0"
(152mm
) O
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