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Parallel Port Interface Card PPIC1 \

General Description

PPIC1 is a complete buffered CNC breakout board. It supports up to 6
axes CNC machine control signals (pulse/direction for each axis) with extra
two duplicated auxiliary output control signals for X and Y axes.
PPIC1supports five inputs to define X, Y and Z axes limits using switches
or proximity NPN sensors, in addition to two inputs for emergency and
probe or any other inputs. External Input signals are optically isolated from
the PC parallel port for safety.

One of the most important features of PPIC1 is embedded switch mode
power supply which provides all the required supply voltages eliminating
the need for specific external power source.

Output control signals (pulse and direction) should be optically isolated on
stepper motor driver.

Two output relays are added for spindle and fan control.
PPIC1lincludesan analog output (0-10V) for controlling spindle speed.

A very important feature of PPIC1is the watchdog facility, which disables
all outputs until PC is powered and software starts up (activating this
feature requires a software that supports watchdog facility such as
MACH3).

Additional relay is included to provide external safety. This relay works in
conjunction with watchdog signal to allow control of external devices.

Figure 1. PPIC1 (Power, Input and output units)
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PPIC1Features
e Completely supports MACH3 and any other soft that use LPT port.
e AC 220V input power.

e 6 axes control signals (Pulse” CLK"” and Direction "DIR")

Main / Auxiliary X axis

Main / Auxiliary Y axis

Z axis

A axis

B axis

o C axis

e Control signals are TTL compatible (10mA). For pin assignment and
addressing refer to tablel.

e Supports five external inputs. Three inputs for axes limits (NPN
Proximity sensors or micro switch inputs) and two inputs for
emergency stop and probe inputs (dry contact).

e All inputs are optically isolated for safety.

e Two output relays for spindle and Fan control (3A maximum contact
current).

e One analog output (PWM-controlled) for controlling spindle speed.

e Watchdog facility with discrete relay output to ensure that all
outputs are disabled during PC starting up and software program
loading.

e All outputs and inputs are brought out via pluggable screw clamp
connector for flexibility.

e LED indicator for

o Output pulse signal “"CLK"” output (RED LED).
o Output direction signal “"DIR” output (Green LED).
o Output relays “spindle”, “fan” and “watchdog” (RED LED).
o Input signals” XL"”,” YL",” ZL",” EMR"” and” PRB” (Yellow LED).
o Input power (Green LED).
e Dimension: 180 x 110 x 30 mm.

0 O O O O
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Parallel Port Interface Card

Figure 2. System Overview
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Parallel Port Interface Card PPIC1

Figure 3. Output connections
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Tablel shows input name, port number, pin number and its function on
DB25 socket. Use this table to configure the software that interface to
PPIC1 card.

Tablel. Output Ports

X axis step

Auxiliary X axis step

X axis direction

Auxiliary X axis direction
Y axis step
Auxiliary Y axis step
Y axis direction
Auxiliary Y axis direction
Z axis step

Z axis direction

A axis step
A axis direction

B axis step
(0] 4
spindle on/ off control

B axis direction

DIR_B / Fan or

fan on/off control

CLK_C / Analog s

PWM output to produce analog signal
output P -tov o8

DIR_C / C axis direction

Or
WatChdog Watchdog signal (Clock 1-50KHz)
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Parallel Port Interface Card

Figure 4. Pinout table for outputs on PPIC1

| ouT_|PIN|PORT]
| CK-7] 16 [378.0)
| DR-2] 4 |378.1|

| DR-A| S |

cx-8[spol] & [378.4
DR-B[FAN] 7 |378.5
ck-C|ANL| 8 3786
pR-C{wDE| 9 |378.7]

How to connect axis control signals to stepper driver?

There are two connection techniques to connect control signals to stepper
driver. Common anode and Common cathode techniques.

PPIC1 supports both types of connections.

Common Anode connection

In this type of connection all the +ve signals in step motor driver are tied
together and connected to +5V on breakout board, whereas clock output
“"CLK"” is connected to negative terminal of pulse input "PUL-" of stepper
driver and in the same way the direction output “"DIR"” is connected to
negative terminal of direction input “"DIR-" of stepper driver as seen in
figure 5

Figure 5.X axis connection (common anode)
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Common Cathode connection

In this type of connection all the -ve signals in step motor driver are tied
together and connected to ground on breakout board, whereas clock
output "CLK"” is connected to positive terminal of pulse input "PUL+" of
stepper driver and in the same way the direction output "DIR" is
connected to positive terminal of direction input "DIR+" of stepper driver
as seen in figure 6

Figure 6.X axis connection (common cathode)
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Note:

Output X axis is the same as output AX axis.

Output Y axis is the same as output AY axis.

Use both main and auxiliary outputs in case of driving the same axis with
two motors.
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Spindle / FAN outputs

As seen in table axis B outputs (CLK & DIR) are multiplexed with spindle
and fan outputs. i.e. to use spindle and fan control output relays you
must loss B axis control.

Table2. Spindle/Fan and axis B share the same output ports.

Pin Name Function Pin# | Port#

CLK_B / B ax:)srstep 378.4

Spindle spindle on/off control

B axis direction

DIR_B / Fan or 378.5

fan on/off control

How to enable spindle and coolant fan?
1. Enable Spindle and/or Fan by setting DIP switch as seen in figure 7.
2. Set the output pin 6 as Spindle and the output pin 7 as fan in
software program.
3. The output is dry contact and rated for 3A max. So, if the load
needs more current, use external relay or contactor.

Figure 7. Spindle/Fan enabling and Connection of spindle motor
and coolant fan to PPIC1
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Figure 8. Input connections
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Table3. Input Ports

Pin name Function Pin# Port #
PRB Touch probe
EMRG Emergency stop
Z limit Z axis limit
Y limit Y axis limit
X limit X axis limit

Figure 9. Pinout table for inputs on PPIC1

[CINPUT JPINJ;
o| PROBE] 10 |57
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Axis limits

Limit switches serve as the mechanism that tells computer the limits of
the CNC machine. When one of the axes moves to an axis limit, the
switch is activated and the machine stops. These limit switches are also
used to inform the computer of the home position. Typically, 6 of these
switches are needed, two per axis. There are different kinds of switches
you can use as limit switches. PPIC1 supports micro switch and
proximity sensor (NPN type) as an axis limit switch input.

Figure 10.Micro switch and proximity sensor

:
L

Micro switch Proximity switch
How to connect micro switches as axes limits?
Micro switch can be connected directly to inputs "BL” and “"BK". “"BR"”
input is left not connected as seen in figure 11

Figure 11. Micro switch wiring (direct connecting)

Z limit input

Y limit input

X limit input
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There is another way to reduce wiring by connecting one common
terminal from any “BL"” input to all switches, and the other switches
terminals is connected to "BK” inputs as seen in figure 12

Figure 12. Micro switch wiring (reducing connections)

Z limit input

Y limit input

X limit input

Proximity sensors

Proximity sensor has three terminals. Two for power (10-30V, typically
12V), and one for output signal (GND in case of NPN proximity type).

A 3-wire sensor is typically color coded with one brown wire for the +ve
supply, blue wire for the common terminal of the power supply and black
terminal for output signal. NPN type outputs GND when detecting a
target while PNP type outputs +ve when detecting a target.

How to connect proximity switches as axes limits?
Proximity switches are simply connected directly according to wire color.
As seen in figure 13

Blue terminal is connected to “"BL" input.
Black terminal is connected to “"BK” input.
Brown terminal is connected to "BR"” input.
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Figure 13. Proximity sensor wiring

CREIGREI PRI

41\

Z limit input
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Y limit input

Note:
e Multiple micro switches can be paralleled to get multiple limit inputs

for the same axis.
e Multiple proximity sensors can be paralleled to get multiple limit

input for the same axis.
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Analog output

Can I control spindle motor speed from PC through PPIC1?

The answer is: Of course you can.

PPIC1 provides one analog output can be used as a control signal to any
motor speed control device. Your software must support PWM output
control.

PPIC1 receives PWM signal from PC (LPT port pin 8) and convert it to
analog voltage signal which is directly proportional to PWM duty cycle. The
output voltage is ranged from 0 to 10V. The output is scaled linear, so 50%
duty cycle PWM signal generates 5V analog output voltage.

The frequency of PWM signal may be start from few hundred hertz up to
50 KHz.

Output analog signal can source current up to 50mA.

Figure 14. Analog output

Table3. Analog output pin assignment

Pin Name Funtion Pin# | Port#
CLK_C / Analog R i

PWM output to produce
OUtPUt analog signal 0-10v
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Watchdog facility (charge pump circuit)

Sometimes during turning PC on, random outputs appear on parallel port
which may causes random action of system. To overcome this problem you
may didn’t connect power to system before running your software on PC
and when the software starts to control the parallel port then you are able
to connect power to other system components such as motor drivers.
Another more efficient solution that didn’t need this noisy turning power
on sequence is the watchdog function.

Watchdog is simply a safety circuit (charge pump circuit) enables all
outputs only when a train of pulses is received from LPT parallel port. So
whatever the state of parallel port "0” or “"1” all outputs are disabled until
PC turn on and software program takes the control of parallel port and
outputs pulses to charge pump input.

If a train of pulses is detected then outputs are enabled and WD relay is
activated. If the pulses disappeared for 100msec all outputs are disabled
and WD relay is turned off.

WD relay can be used to safely disconnect any external device for
protection.

WD relay output is dry contact (COM / normally open) and rated for 3A
maximum.

Watchdog circuit can detect signal frequency from 1 KHz up to 50 KHz.
Watchdog function can be selected with putting jumper WD. In this case
port pin 9 is dedicated to receive continues pulses from LPT port.

Table4. Watchdog output pin assignment

Pin Name Function Pin# | Port#

C axis direction

DIR_C /Watchdog or 378.7

Watchdog signal (Clock 1-50KHz)

Figure 15. Watchdog enabling.
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PPIC1 configurations

Because of multiplexing of output signals, there several configurations for
PPIC1.

Spindle and Clock B outputs share the same port 378.4(Pin 6).
Fan and Direction B outputs share the same port 378.5(Pin 7).
Analog and Clock C outputs share the same port 378.6(Pin 8).
Watchdog and Direction C outputs share the same port 378.7(Pin 9).

Table5.Possible PPIC1 configurations.

Configuration

XY
3 axes |V ¥
4 axes

5 axes_1
5 axes_2
6 axes

Every configuration needs a different software configuration. Before
selecting your configuration, be sure that software supports all
requirements.

MACH3 configuration for PPIC1

We will demonstrate the configuration of MACH3 for first PPIC1
configuration in table5.

In this configuration: -
v X, Y, and Z axes are activated. A, B, C axes are not used.
v' Spindle output is activated.
v' Fan output is activated.
v' Spindle speed control is enabled using analog output.
v Watchdog facility is activated.

Suppose six proximity sensors are used as a limit inputs. A pair of
sensors for each axis. Also let a touch probe is used and an emergency
stop switch (normally closed).

©2021 FARESrcs Corporation REV.1 Page | 15




Parallel Port Interface Card

Install MACH3 software and open MACH3MILL

@ Mach3 CNC Demo w___ PP . ——— - — — I B [E=E )

File Config FunctionCfg's View Wizards Operator Plugln Control Help

Program Run {Alt-1) ‘ MDI {Alt-2) Tool Path (Alt-4) Offsets (Alt-5) Settings (Alt-6) Diagnostics (Alt-7) Mill->G15 G0 G17 G40 G20 GS0 G4 G54 B43 G99 G&4 GST

- +0.0000
+0.0000

h
+0.0000 |
OFFLINE & ml |

E - Load Wizards Last Wizard
Fi lE_IND File Loaded. = — IT’rlepath I I I I Follow I
Edit G-Code Rewind Ctrl-W | 1 T Fages W& e
Recent File Single BLK AItN | mm Toal Crenge Er=riten FRO % SRO %
Close GCode Reverse Run | — 0o 0 e [ — 100 Spindle CW F5
Load G-Code Dia. +0.0000 e i ] @ L _ 8
Block Delete - H 0.0000 100 = ﬁ
M M1 Optional Stoj - 0. G20
21 Yptional 0D
Line: Flood Ctil-F - Auto Tool Zero 6.00 RPM
M | Dwell CV Mode Remember Return Feedrate 6.00 S-ov 0
oniofi | ff 5 0000 ; peed
Zinkisit II___Jogoworrcuians__ ] V""" 0.00 e
G-Codes | M-Codes | +0.000 UnitsiRev 0.00 0 I
—
= = {Mach3mill

Go to Config menu ->ports and pins as shown in figure

@ Mach3 CNC Demo
File Function Cfg's View Wizards Operator Plugln Control  Help
DI(Alt2) | Tool Path (Altd) |  Offsets (Alt5)

Select Native Units

| Settings (Alt-6) Diagnostics (Alt.7) Mill>G15 GO G17 G40 G20 G90 GB4 G54 G43 GBS G4 GIT

Ports and Pins

Motor Tuning

General Config... +0.0000

Systemn Hotkeys

i +0.0000

ToolPath

Slave Axis

Backlash

Fixtures....

ToolTable.....

Config Plugins i | UFFLINE | @ ﬂ

Spindle Pulleys..

o | ERESE Load Wizards |

Save Settings.. NFS Wizards |
Edit G-Code Rewind Ctrl- W ‘ Il e i = i _ E . e
Recent File Single BLK Alt-N (| o FRO % — %
Close G-Code Reverse Run ‘ - IRapid L —— 100

~ loadGCode | Dia. = = .@ - ﬁ .
) ___ BlockDelete [ H :g'gggg e
___SetNextline | 1 Optional Stop__|mm i —

Line: d Flood Ctrl-F - Auto Tool Zero 6.00 RPM
M [ Dwen GV Mode Remember Return FEHEE 6.00 S-ov 0
e s 00:00 - Spindie Speed
indle
Zinnibit II__JegonorFcwmany__[] V""" 0.00 P
G-Codes M-Codes +0.000 Units/Rev 0.00 0 I

™ ZiMach3Mill

History Clear
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Set the parallel port address (0x378 by default)

@ Mach3 CNC Demo B =g - . - . =3 = ]

File Config FunctionCfg's View Wizards Operator Plugln Control Help

Program Run (Alt1) | MDI(AIt2) |  Tool Path (Alt4) | Offsets (Alt5) |  Settings (Alt6) |  Diagnostics (Alt7)  |mil>G15 G0 G17 G40 G20 G30 GB4 G54 G43 G99 Gos GIT
Zera Scale m—
£ Ll +0.0000 |  +1.0000 Jil i

Ferol Scale m—

Por Setup and Auis Selection | Motor Outputs | Input Signals | Output Signals | Encoder/MPGs | Spindle Setup | Ml Options |

Pot A1 Port 52 VT Mode
¢ Port Enabled R
) e e I MaxCL Mods enabled

0378 PortAdduss ||| [BE78 ot Address T
Entryin Hex -9 A only Entryin Hex -9 A only
[~ Pins 29 as inputs

Restar f changed - L
start if change: o7
FiLez[No File Loaded. T Shetine 112 Ao mod I Y I I I
- ering ulse mods Toolpath Mode
I Spindle Speed

Program restart necessary

[~ ModBus InputOutput Support
Edit G-Code @ 250004z (" 35000Hz ¢ 45000Hz ¢ 60000hz I™ ModBus Plugln Supported

I~ TCP Modbt it
Recent File  §5000hz (" 75000hz ¢ 10Dkhz lodbus suppor

[ Event Driven Serial Cortrol % SRO %
Close G-Code ot Smwaf;‘f:f::efds‘l:’éi‘lssg Jrtm il [ Servo Setal Link Feadback 100 Spindls CW F5 50
Load G-Code o =
Set Next Line
Line: ) RPM 0

Run From Here ‘

S-ov o

| Spindie Speed
GCodes |  MCodes +0.00f Units/iRev 0.00 Aol l

Mach3Mill

Go to motor output tab and enable X, Y, Z axis and spindle and set addresses as
shown in figure

Port Setup and fds Selection  Motor Outputs l Input Signals ] Output Signals ] Encoder/MPG's ] Spindle Setup ] Mill Options ]

]
Signal Enabled Step Pin® Dir Pin® Dir LowActi... | Step Low A... | Step Port Dir Port

X Axis = 1 14 ¥ = 1 1

Y Axis o 2 3 ¥ o 1 1

Z Axis = 16 4 ¥ = 1 1

A Axis ¥ 0 0 ¥ ¥ 0 0

B Axis ¥ 0 0 ¥ ¥ 0 0

C Axis ¥ 0 0 ¥ ¥ 0 0

Spindle = 8 0 ¥ ¥ 1 0

oK | Cancel |
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Go to input signals tab and set the following,

Enable X axis limits (X++, X--).

Enable Y axis limits (Y++, Y--).

Enable Z axis limits (Z++, Z--).

Set all inputs as active low, and set addresses as shown in figure

Engine Configuration... Ports & Pi e [
Port Setup and fuis Selection I Mator Outputs  Input Signals |0Lrtput Signals I Encoder/MPG's I Spindle Setup I Mill Options I I
Signal Enabled | Port # | Pin Mumber |Acti1.re Low | Emulated | Hotkey |i
X4+ of 1 15 of i 0 £ |
X - of 1 15 of i 0
X Home 4 1 ] a a i]
Yo+ of 1 13 of . 0
Y- of 1 13 of i 0
¥ Home 4 1 ] a a i]
T4+ of 1 12 of i 0
y of 1 12 off 4 0
£ Home 4 1 ] a a i] il
Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs |

ok [ Cameel | sppb |

Enable Probe input (active low) and Estop input and set addresses as shown in figure

r

Engine Configuration... Ports & Pi e
Port Setup and Axis Selection I Motor Outputs  Input Signals | Output Signals I Encoder/MPG's I Spindle Setup I Mill Options I I
Signal Enabled | Port # | Pin Mumber |Acti1.-'e Low | Emulated | Hotkey | <
Input #1 4 1 0 i i 0
Input #2 i 1 ] i i 0
Input #3 4 1 0 i a 0 il
Input £4 ¥ 1 0 ¥ ¥ 0 |i|
Probe of 1 10 of 4 0
Index i 1 0 i i 0
Limit Ovrd | 8 1 0 4 4 0
EStop of 1 11 i i 0
THC On 4 1 0 4 4 0 n
Pinz 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs |

ok [ camcel | ey |
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Go to Spindle Setup tab and set the following,
Relay Control
e Uncheck Disable Spindle Relays.
e Set Clockwise(M3) to output# 1.
e Set CCW(M4) to output# 1.
Flood/Mist Control
e Uncheck Disable Flood/Mist relays.
e Set Mist M7 to output# 2.
Motor Control
e Check Use Spindle Motor Output.
Check PWM Control.
Set PWM Base Freq to 100.
Set Minimum PWM to 0.

, _ |

Port Setup and Axis Selection ] Motor Outputs ] Input Signals ] Output Signals ] Encoder/MPGs Spindle Setup l Mill Options ]

Relay Control Matar Cantrol Special Functions

| Disable Spindle Relays v Use Spindle Mator Qutput| | [~ Lse Spindle Feedback in Sync Modes
Clockwise (M3) Output # [ IE g:':’p"jmg'm [ Closed Loop Spindle Control

CCW (M4) Output # [1 Pfozs | [t Doz

Output Signal #s 1-6  Soitdle Soeed A .
i PWMBase Freq. 100 pindle speed Averaging

Flood Mist Control
Minimum PWM [0 %
[~ Disable Flood/Mist relays pejay inimum o

Mist MY Output # Iz_ 0 General Parameters Special Options, Usualby Off
Flood M8 Qutput # |3_ 0 CW Delay Spin UP ! [ HotWire Heat for Jog

Output Signal #s 1-6 CLW Delay Spin UP 1 [ Laser Mode. freq |
ModBus Spindle - Use Step./Dir as well — | W Delay Spind DOWN |4 Seconds [ Torch Volts Control

[~ Enabled Feg |64  §4-127||CCW Delay Spin DOWN |4 Seconds [ Torch Auto OFf
Max ADC Court |16320 [ Immediate Relay off before delay

Go to output signals tab and set the following,

Enable output#1, Output#2 and Charge Pump output
Set Output#1 and Output#2 as an active low output
Set charge Pump output as an active high output

Set addresses as shown in figure.
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Port Setup and Axis Selection ] Motor Outputs ] Input Signals Output Signals l Encoder/MPG's ] Spindle Setup ] Mill Options ]

|
Signal Enabled | Port # | Pin Mumber |Active Low | -
Output #1 of 1 6 of

Output #2 of 1 7 of

Output #3 4 1 ] 4

Output #4 L 1 ] ¢ =
Output #5 i 1 ] 4

Output 26 i 1 0 ¢

Charge Pump of 1 9 4

Charge Pump2 a 1 ] 4

Current Hi/Low a 1 0 4

At T g 1 " g i

Pins 2-9,1, 14, 16, and 17 are output ping. Mo other pin numbers should be used.

To set spindle speed, go to main screen of MACH3 program and press spindle speed
button to edit spindle speed (8000 in our example) and press <Enter>key shown in
figures

BN ==y

-
@ Mach3 CNC Demo

p——" -

File Config FunctionCfg's View Wizards Operator Plugn Control Help

| MDI{AIt2) |  Tool Path (Alt4) |

Program Run (Alt-1)

Offsets (Alt-5) Settings (Alt-6) Diagnostics (Alt-7) Mill=G15 GO G17 G40 G20 G20 524 G54 549 GI9 G4 597

+0.0000 | o
+0.0000.

Fi le:lNo e Londed Load Wizards | Last Wizard J
NFS Wizards |
Edit G-Code: Rewind Ctril-W | =d Rat Spindle Speed
Recent File Single BLK AItN | mm o FRO% = — o
Close G-Code Reverse Run - Rapid Spindle CW F5
Load G-Code Dia 0.0000 i Loy e
— O sl - +0.| Re
Block Delete | M H — 100 ﬁ . 9 &=
Satiexiliog | M1 Optional Stop__ | — FrRO
I Stop l Line: Flood Ctrl-F - Auto Tool Zero e 800 RPM 0
ALL-S5:
- - R““ From Here [ owen CV Mode Remember Return FrimEe  soul Sov 0
B — m Elspsed 00:00
—On/Off_| Spindie §
: Unitsil pin: peed
I Reset Eimist I[__JogonorFcmay__[] [ 0000
GCodes | MCodes | +0.000 UnitsiRev 0.00

History Clear Mach3mill
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Before button clicking -----—--—--_-

After button clicking -------------

Entering spindle speed -----------

| — - SRO %
I Sgindle CW F5 |I 100
P

RPM 0l
| Sov ol

Spindle S

[
1

. 7 VSRO%
I Sgindle CW F5 ‘I 100
o =

RPM 00
| Sov .0

Spindle S

PPICL |

%

SRO %

[__spindecwrs ] 100
sa

RPM el
| Sov 01124000 ]
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Parallel Port Interface Card

Use this bar to change spindle speed

o~
-~
-~
-~
~~
-

Use this button to turn On/Off spindle SRO%
___________ > [ spindlecwrs ]

9 & e

RPM
Sov . 12000

‘ Spindie Speed

Table6. Jog hotkeys.

X Y Z A B C
++ =0 ++ oo ++ o0 ++ oo ++ o0 ++ oo
RIC s D DO Page Page =
arro arro arro arro D DO :
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