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THIS MANUAL CONTAINS INFORMATION FOR INSTALLING AND OPERATING THE FOLLOWING

PRODUCT: PP-BOB3-V1.0 Parallel Port Breakout Board
In the following pages, PP-BOB3-V1.0 “Parallel Port Breakout Board” is termed as Breakout Board or

simply BOB.
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PARALLEL PORT BREAKOUT BOARD PACKAGE INCLUDES

1. Breakout Board
2. DB25 Cable Male to Female

GENERAL DESCRIPTION

The parallel port breakout board card is designed for a flexible interface between CNC
machine and computer system. The board is fully compatible with software like Mach3,
Turbo CNC, EMC2, KCAM etc.

The BOB gives step and direction outputs to stepper drives of 4 axes in CNC. The
outputs for one axis are buffered twice and taken out from two different connectors to
make card useful in gantry style machines also. All the outputs are buffered and taken

out through screw terminals from card.

These outputs can be taken out in Pull up or pull down states and motor Common

output signal can be taken as low or high by changing the jumper configuration .

Three relays are provided on the board and an isolated PWM to 0-10V analog output
circuit is provided for controlling the spindle speed. An on-board 5V regulator is given

with a 5V output terminal.

An on-board charge pump is provided for safety of card. It is jumper configurable and it
can be operated from frequency as low as 200Hz to more than 15 KHz. Charge pump
can be set disabled and this buffered output can be used as general purpose output by

changing the position of respective jumper.

Input terminals compatible to 24V are given on the board. These are filtered for noise
immunity ensuring any possibility of error. LED indicator for inputs and outputs make the

signal debugging task easy.

All the outputs can also be used as general purpose outputs making the system flexible.




Technical Specifications

Contents

Specifications

Communication terminals

Parallel port terminal for connection with PC

AXxes

8 (4 Axes Differential Outputs)

Axes drive control type

Step/ Direction

Digital outputs

4 in addition to Axes outputs

Digital inputs 5
Analog output (0-10V) isolated 1
Relays 3
Supply voltage 24V DC
Max Power Consumption / 0.5A
Ambient temperature range 0°-55° C

Relative Humidity

90% (without condensation)

Dimensions

135x95

Weight

409




Breakout Board Terminals
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CONNECTING OUTPUTS:

Axes outputs:

PP-BOB3-V1.0 has dedicated Step, Dir and COM outputs for four independent axes named as X, Y, Z
and A-axis.

These are tied to parallel port signals (from down to top in image adjacent):

X1-axis: COM- Terminal COM

P9
© X1-axis: STEP- Terminal P2
P8 © X1-axis: DIR- Terminal P3
com (@)
p7 X2-axis: COM- Terminal COM
© X2-axis: STEP- Terminal P2
P6 O X2-axis: DIR- Terminal P3
coMm @) . .
Y-axis: COM- Terminal COM
P5 O Y-axis: STEP- Terminal P4
P4 ©) Y-axis: DIR- Terminal P5
com ©) Z-axis: COM- Terminal COM
P3 ©) Z-axis: STEP- Terminal P6
P2 o Z-axis: DIR- Terminal P7
comMm ©) A-axis: COM- Terminal COM
3 ©) A-axis: STEP- Terminal P8
P A-axis: DIR- Terminal P9
P2 ©)
COM ©

However, for any system, if the outputs for any axis aren’t used, these can be used for any purpose other
than axis control. User can use these outputs as the general purpose outputs.

Analog output 0-10V:

A 0-10V analog output signal directly goes to VFD to control the spindle. This circuit is completely
isolated from rest of control board. If 10V input is fed from VFD to terminal 10V Analog IN; an analog
output in range of 0-10V can be drawn from terminal 0-10V Analog OUT. If 5V input is fed from VFD to
10V Analog IN, an analog output in range of 0-5V can be drawn from terminal 0-10V Analog OUT

terminal. The output voltage can be set through the POT connected.

Test Output:

A test output is provided for testing stepper driver, it generate 1Khz 5v signal




Relay:

Relay Contact terminals are taken directly from this 3 pin connector. Pins are marked as N/O, COM and
N/C. Digital Output signal P14 controls the relay-(14), P16 controls the relay-(16) and P17 controls the
relay-(17). It depends on mounting of their respective jumper. In this condition, outputs on terminals P14,

P16 and P17 remain unavailable. It is discussed in Jumper settings section of manual.

CONNECTING INPUTS:

Power supply:

Connect a power supply of +24V DC at the input pin of parallel port breakout board for its operation.

Input terminals:

Input+ . 1 A 4 _Output The board has five opto-isolated inputs connected to signal
\\ P10, P11, P12, P13 and P15. All inputs are filtered for noise
immunity and are active low. Active low means when the

Input-— 2 3 GND input of optoisolator is driven, the signal goes low.

Signal P15 is dedicated to emergency switch and corresponding LED indicator “ESTOP” shows the
activity of this signal. The LED glows when the input is driven to terminal.

The inputs are directly connected to opto-couplers with 470 ohm series resistor. Care must be taken to
use appropriate resistor while connecting the signals above +5V to the board to avoid any damage to the
board. For 5V, no additional resistor to be added for input signal. For more than +5V, appropriate series
resistors should be added.

See the example circuits mentioned further in manual for wiring different types of signals/ devices to
board inputs.



JUMPER SETTINGS:

Jumper 1 (JP1) and Jumper 3 (JP3):
JP1 and JP3 at position 1-2:

This is the default position for both these jumpers. Charge pump on
P1 signal is enabled and used to control the enable signals of
output buffers for all output signals. In this mode, user needs to
configure the CNC software to output the charge pump signal on
P1. On the application of an appropriate charge pump signal, the
output buffers are enabled otherwise all the output signals remain
disabled. Charge pump works for frequency as low as 200Hz to
more than 15 KHz. At this jumper position, LED “CPGD” glows

when an appropriate “charge pump signal” is detected on P1 driven

from CNC software.

JP1 and JP3 at position 2-3: Position both the jumpers in this

configuration to keep the charge pump circuit disabled and the output

buffers are permanently enabled. The buffered signal P1 is routed to

the output terminal and can be used as a general purpose output. The
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corresponding LED is also disabled.

Jumper 2 (JP2):

JP2 at position 1-2: Position JP2 in this configuration to keep the “Step and Dir” signal of motor outputs

in “Pull down” state. This is the default setting for JP2 in parallel port breakout board.

JP2 at position 2-3: Position JP2 in this configuration to keep the “Step and Dir” signal of motor outputs

in “Pull up” state.

Jumper 4 (JP4):

JP4 at position 1-2: Position JP4 in this configuration to keep the Motor COM output signal connected to

Ground. This is the default setting for JP4 in parallel port breakout board.

JP4 at position 2-3: Position JP4 in this configuration to keep the Motor COM output signal connected to
Vcc.

Jumper 5 (JP5), Jumper 6 (JP6) and Jumper 7 (JP7):




JP5: This jumper controls the signal P14.

JP5 placed: This is the default setting for parallel port breakout board. This configuration routes the
signal P14 to control the on board relay named “RELAY-(14)”. However, in this position, output signal on
terminal P14 isn’t available.

JP5 removed: This configuration routes the buffered signal P14 directly to its output terminal and can be

used as general purpose output signal.

Signal P14 have an associated LED to indicate the activity, the LED works irrespective of jumper position.

JP6: This jumper controls the signal P16.

JP6 placed: This is the default setting for parallel port breakout board. This configuration routes the
signal P16 to control the on board relay named “RELAY-(16)". However, in this position, output signal on
terminal P16 isn’t available.

JP6 removed: This configuration routes the buffered signal P16 directly to its output terminal and can be

used as general purpose output signal.

Signal P16 have an associated LED to indicate the activity, the LED works irrespective of jumper position.

JP7: This jumper controls the signal P17.

JP7 at position 1-2: This is the default setting for parallel port breakout board. This configuration routes
the signal P17 to control the on board relay “RELAY-(17)” through PWM. However, in this position, output
signal on terminal P17 isn’t available.

JP7 at position 2-3: This configuration routes the buffered signal P17 directly to its output terminal and

can be used as general purpose output signal.

Signal P17 have an associated LED to indicate the activity, the LED works irrespective of jumper position.

LED INDICATORS:

P2, P4, P6 and P8: These LED glows when a step pulse is driven to motor drive of respective axis.
P3, P5, P7 and P9: These LED glows when a direction signal is driven to motor drive of respective axis.
P10-P13: The respective LED glows when an input is driven at terminal P10-P13.

ESTOP: This LED is dedicated for emergency signal and glows when an emergency input is driven at

terminal P15.




CPGD: LED CPGD glows when an appropriate “charge pump” signal is detected on terminal P1 from the
CNC software configured. This LED doesn'’t glow if charge pump is kept disabled and the output is used
as general purpose output.

LED associated with signal P14, P16 and P17 indicates the activity of respective signals.
STATUS: Status LED has three states:
Fast Blink: When the power is connected to the board, this LED blinks fast.

Lazy Blink: When a PWM signal is available, this LED blinks lazy.

Continuous ON: This LED glows continuously when a valid PWM signal more than 10% is available.

EXAMPLE: INPUT/ OUTPUTS CONNECTIONS

Example Circuit for connecting emergency switch

I Vee
P15+

ESTOP

" P15-
1 oo o

Connecting additional relays:
Vcc

Relay

b
D1 ;ZS; S E—

1n4148
¢ t

R3 SPDT

Any one output Q1 2N3904/2N2222/BC547
pin P14, P16 or 1K

P17




GND L GND

Connecting multiple switches:

Example circuit for connecting multiple limit switches to one input terminal

Vcce
+ve terminal of corresponding
._|_./ _____ - ° o Input e.g. +P10, +P11, +P12, +P13
=

*— *— *—
S1 S2 S4 S5 ) )
-ve terminal of corresponding
| Input e.g. -P10, -P11, -P12, -P13
GND
Connecting multiple switches:
Vce: +12V to +24V R4= 1K for 12V and 2.2K for 24V
depending on sensor circuit
Brown Brown Brown Brown
Black Black Black Black 1K
. — - R4
Blue Blue Blue Blue +ve terminal of one of the inputs
) o e.g. +P10 or +P11 or +P12 or +P13
Inductive proximity
sensor NPN-NO GND
-ve terminal of one of the inputs
® e e.g. -P10 or -P11 or -P12 or -P13

Note: The above example circuits are just suggestions and mayn’t work with all kind of switches/ sensors
voltages etc.



Connection diagram
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Example: Mach3 Configuration

Step 1: After installing “Mach3” software, run Mach3 Mill from desktop. Screen appears
as below:

Mach3 CNC Controller - [@X
File Config Function Cfg's View Wizards Operator Plugln Control Help

Tool Path (Ald4) |

Mol (Ar2) |

Program Run (Alt1)

Offsets (Alt.5) ] Settings (Al5) ics (A7) Milk>G15 GBO0 G17 G40 G20 G0 G4 G54 G49 Goa Ga4 Ga7

Scalc m—
_+1.0000
Scale m—"
+1.0000

Tool0

Load Wizards
NFS Wizards

File:[fori e

" twcoe | teeeco | | [oGUINGGrmMation.
_Recomtfile | siglestkann W T
Close G.Code Reverse Run 'mm | Tool 0 —_—
Load G.Code Dia. +0.0000 ’
Block Delete ~ H 100 ﬁ e " ﬁ
Sethextiine | M1 Optional Stop ™ 0.0000 FRO
-ﬂ Lina 0 T Fiood ot _ AuoToolZero o800 RPM ol
Run From Here | | Dwell | [[cv Mode Remember Retum ean S-ov 0
] el 00:00. .8.004 D
~ M Spindle Speed
|| Jog OWOFF Cutaty jJ et ~....0.00/ p >
GCodes |  MCodes | +0.000 Units/Rev 0.004 a—
No Shuttle Detected of type selected ach3Mill

Step 2: To select the native units of choice, Select Config =>Select native unit. Press Ok
if the message appears. Select units for “Motor setup” by clicking on option button and
press Ok. Choose Inches for Imperial units.




Step 3: Configure ports and pins in Mach3. Select Config=> Ports and Pins.

Mach3 CNC Controller

w Wizards Operator Plugin Control Help

Tool Path (Alid) | Ofsets(aws) |  Sewingsjans) |

Lood Wizards |
NES Wizards
o e oot information.
RecentFila | Single BLK Alth [_] e
Close G.Code. Reverse Run ‘- Tool - O — Rapic — 100
Load G-Code Dia. it o
Block Delete - — 0000 100 9 B el
SotextLine H . +0.0000 FRO
s s W1 Optonal Sp.__| W
E Line 1] Flood Cul§ — __ Auto Tool Zero | 6.00.
Run From Hes [owel |1 Cubcds | f  Romember | Rewm Feedre
8.00 ' .
Elapsed 00
[ set . Emer Mod Owoﬂ ! P 00 UnitsMin 0.00 Spindle Speed
= gency Mode ACtVe..... Zinnon J log ON/OEF ¢ c:mlu .
GCodes |  MCodes 0000 f e UntsiRev 0.00 o
Histary Cloar | Mo Shuttie Detected of type selectad 2 ghach3nill

Step 4: After step 3, a window appears. A screen for first tab “Port setup and Axis select”
appears. If the port available on computer motherboard is to be used, standard address
for this port is 0x378. But other addresses are sometimes used as well. This information
is conveyed to Mach3 by selecting “Ports and Pins” under Config menu. Here is shown
an example where the default “computer motherboard” is selected and standard address

in 0x378.

_Progrsm Run (Al-1) | moanz | Tool Path (Alt-4) | Offsets (ARS5) | Setings |Alts) | Diagnostics (Al7) | Mill->G15 G0 G17 G40 G20 GO0 G34 G54 G40 G99 G54 G

+

1.0000
-3 44zoJ

File: lNo Fée Loaded

Hemal Speed

Edit G-Code

SRO %
Spindle CW F5 100

Recent File ™
Close G:Code
Load G-Code
S B ¢
Set Next Line

BN L row o
Run From Here T s 8 -
- Ta— N 00 QQ |
[ Re set Press Reset .. Emergency Mc Zinnewa T s ;6" joF - C’M UnitsMin 0.00 Spindie Speed
GCodes |  MCodes | +0.000 - UnisRev 0.00 of

Hista Clear Mo Shuttie Detected of type selected 24hach3nill




Step 5: Click on “Motor outputs” tab. Here is selected, number of motors needed to be
controlled and to which pin in printer port, drives for all motors are to be connected. Make
configuration as explained below in same sequence.

a. Enable X, Y, Z, A-axis and Spindle for PP-BOB1-V2 by ensuring that there is a green
checkmark in first column of those axes.

b. The second column sets pin to which the step input on our motor drive is connected. In
this case, X-axis drive step input is connected to pin 2, Y to pin 4, Z to pin 6, A to pin 8
and spindle to pin 17.

c. The third column sets drive direction inputs. In this case, X-axis direction input is
connected to pin 3, Y to pin 5, Z to pin 7, A to pin 9 and spindle to pin 17.

Machd CHC Demso IME]ES|

Program Run |Ale1) J DI A2} Tool Path jAltd) J Offsets (Ale5) ] Settings [AbS) J Dlagnostics (A7) |I\I - G17 G40 G21 GO0 694 G54 G40 GO9 GA4 GOT
3 Scale m—
+2699.5520
Scale
. +14.7380
= 10 RE7Q

Engne Conlaguration... Ports & Pins

B Sunp and dois Seection. Motor Ouipies | ingus Signals | Output Sgras | EncodesMPGs | Sorncte Satup | 1 Dgsizes |

Sgra Eraciec |sma-u Dv s D LowActive | Step L ]
s of 1 r i
Y A L4 4 4 .
File:fio File Loaded 2as < ¥ ¥ .
A Axid L ¥ L H
Edit G-Code. J ™ — w w 4 s
R ___ Recemtile ol I e ¥ ¥ ,
— =Sy . x ,
F-cd Hold __ LoadGeode
E ﬁ -
SetHextline | ™
Stop Line i RPM 0
<Alt-5= =
Run From Here E Sov 1503
— Elapsec 00:00
[ Reset || Il e I spomorr coans] 7" 0.00 S
| G.Codes M-Codes__| +0.000 Units/Rey 0.00 24000

Histas Clear EStop Button Pressed ach3Mil

Bstort] @ (3 P eennesn, | @ oo, | e wes 2| O Cpoamen., | B ensaansod, | gy computer | @ covectnd, | @]9 aceia, | o convaipnel | Bl Ps0ez1es,. | Bl e acenies, |[@ vacaon _ (WSRO R s

Note: It's not mandatory to enable all four axes if not required, for example in case of
lathe machine; only X and Z axes are needed to be enabled.

If one of the axis moves in reverse direction, user can correct it by ticking “Active Low” on
corresponding “Dir low active”.



Step 6: Click on “Input signal” tab for configuring Input signals. Configure the following
settings.

a. To enable the input terminals, enable Input# 1, Input# 2, Input# 3 and Input# 4.

b. Change pin numbers 10, 11, 12 and 13 respectively in pin number column.

Step 7: A good machine tool have an emergency stop button which if pressed, halts the
machine movement in possible safest way to prevent the damage to machine and injury
to operator.

This manual makes the user to pay attention how the Mach3 understand about the
emergency button whether it has been pressed. Configure the emergency button as
shown in following steps:

Frogram Run (Al.1) J DI [Al-2) ] Tool Path (Altd) J Offaets {Al5) ] Seitings [Al&) J Diagnostics (A7) IMlII-r-Slﬁ G1GIT G40 G21 G20 G242 G54 G20 GO9S GA4 GET

‘-

Pot Setup o Ards Selection. | Motor Ouiputs et 500 | Output Siorels | EncodesMPGTs | Sodie Seun | Ml Ootiors |

Engame Confguration... Ports & Pins

Sgra Enabled Port = [Prtumber [actveiow  |Emuated vatkey L=]
€ Home w 1 ] 4 w 0
Input #1 o 4 L
Input 22 of x w
rpitss | x 4 J
5 Input =4 of 1 4 v
File: o File Loaded v < x x
Index 4 4 | 4
Edit G-Coda | towd | W x ¥
Recent File d | == : x :
oGt _ e 1w y -
Load GCode | Fires 10-13 2 15 am inpuss. Only these 5 pn rumbers may be used on this soreen
Set Next Line P Automated Setup of Inputs
Lina: o —
_ RunFromHere | E [ | )
— ] e 00:00 = 500
O = -
Emergency Made Active mﬁ_'i |I— Jog GNIOFE CirkAl) ] Unitsin 0.00 Spindle Speed
GCodes | MCodes +0.000 Units/Rey 0.00 24000

EStop Button Pressed Wach3nMil

#stort] @ (3 P oo nen,, | @ ooz, | e wres 2| cDoamen.. | B esaasmsod.. | L my conputer | @ corvecton 8., | 2] a062a, | B ConveiPanel | B PRs0821e4,. | B e aceiies, |[@ vackaone _ [QJECIEO R snm

a. Config=> Ports and Pins=>Input signals.

b. Enable ESTOP enable by checking green checkmark.

c. In pin number column, make it 15.

d. Emulated can be ticked for test purpose (when physical switches are not attached).



Step 8: Click on “Output signals” tab for configuring output signals. Configure the
following settings.

a. To enable relays with J5 and J6, enable the output# 1 and output# 2.
b. Change the pin number 14 for output#1 and pin number 16 for output# 2.

c. To enable charge pump, make charge pump enable and change pin number to 1.

These steps are shown below:

Program Run |Ale1) J DI A2} .J Tool Path jAltd) J Offsets JAlLS) J Settings [AbS) .J Dlagnostics (A7) |M.||.,.3|5 G1G17 G40 G21 GA0 GI4 G54 G48 GOY GA4 GET

.

a tpuss | input Signals Outpet Srals | EncaderMPG | Soincle Sets | Wl Optiors |
el Eratied [Port e [P Mumber active Low [=]
Erabies L 1 0 4
rabies L 4 4
Output =1 of 4
Output 22 of r
- i Output #3 4
File o File Loaded e s x ¥
Output 25 L 4 w
Edit G-Code o I [ L 4 w
m FRecent File I E:’"’ :‘"’? : : SRO %
harge Pum i ; = A
| )| = { | e c E— :
Load G-Code ) -
aa il P 23 1. 1. 16, and 17 arm cutput . Mo cher o rumbes shouid be uaed. -2 =™ @
<Spes
Setflextline | i
Stop Line i} ™ RPM 0
<Alt-S= Fun From Here | E o | Seov
a . 1508
— Elapsec 00:00 P | 8.00.
On/0f_| o Wdidu )
Reset Emergency Mode Active Thhibit Il Jog ONIOFF Cirlali) | Unita/Min .....0.00] eIzl
GCodes | MCodes | +0.000 UnitsRev 0.00) . 24000
Histol Clear EStop Button Pressed MachImil

d_'mrll @ 3 @oenrn., | @ e, |4 e eras 2| O Ciosamen.. | 4 ez, | LMy corputer | @) srrecson s, | E)eacevzd.. | #cowsiren.. | B acezies.. | Bl e scsaies.. |[@ macaone — [QBCGWO R e




Step 9: Click on “Spindle setup” tab and note that on M3 and M4 commands, spindle
moves in clockwise and anticlockwise directions respectively. Tick on disabled “Spindle
relays” in relay control section, all this is to be controlled through PWM.

Mach3 CNC Demo

[_[=]x]

Program Run |Ale1) I DI A2} Tool Path jAltd) ] Offsets (Ale5) ] Settings (A6) ] Dlagnostics (A7) |r.||||-:-3|5 G1G1T G40 G21 G20 GA4 G54 G40 GO9S G4 GAT

+2699.5520
+14.7380

+0 RR7Q

Scale m—
Scale
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P Setup and Auia Selection | Motor Outputs | ingat Signals | Output Signas | EncodesMPGs  Seindle St | 1 Optiors |

Fitary Control Mator Cortml Special Functions

7 Desis Spmide Rslaye % Lse Sode Motor Outpt| | [ Lse Spndie Feedbaci n Symc Modes
T - W P Cortral ~ -
Clocknise (M3} Oup® [T = I Cosed Loso Sonde Contro
WMy owpan [T WEoETE N oy
Outpet Sgral 3 16 . . ™ Sondle Speed Avemgng
- PiiMBase Fma. |2
File :[No File Loaded o e e :
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me Micupes [ [ [ — Spaciel Optons, Lsusly OF
— Edh G Codnll N TP il oy S [T Secords | pytie Heamfor og e
Recant Fila d Outpus Signal 5 16 =l ] Secords | [~ Lager Mode fea! FRO % 2RO %
Clase G-Code. MocBia Spncie - Lse Step D aa wel Deley 5902 00N [ Sacznds || T Terch Vote Core - Spindle CWLES. !
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Set Hext Line | i
Stop Line a po RPM 0
<Alt-S= Fun From Here | E n | cacel | | S 1508
= S— Elapsec 00:00 =i 500 |
Reset Emergency Made Active T [ T | Units/Min 0.00 Spindle Speed
GCodes | M-Codes +0.000 — UnitsRev 0.00 24000

Histary Clear EStop Button Pressed ach3Mil
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Step 10: Save all the configurations by clicking on Apply and then Ok button.

Mach3 CNC Controller
File J&INFY Function Cfg's  View

Wizards Operator Plugln Control Help

Select Native Units
Ports and Pins
nfig
m Hotkeys
Homing/Limits
ToolPath
Slave Axis
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Step 11: Select Config=> Motor Tuning Config. Configure motor tuning parameter for
each axis.
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Press “Save axis settings” every time any parameter value is changed otherwise
changes won’t be saved.



