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In the following pages, PP-BOB1-V2 “Parallel Port Breakout Board” is termed as
Breakout Board or simply BOB.




MECHANICAL INSTALLATION
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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 Breakout Board (BOB) translates signals between CNC machines and PC and
isolate PC motherboard from electrical problems. The BOB gives step and direction
outputs to steppers for 4 axes of CNC. The outputs for X- axis are buffered twice and
received from two different connectors to make card useful for gantry style machines
also. All the outputs are buffered and received through screw terminals from card.

A relay is provided on the board and an on-board 5V regulator drives a 5V output.

An on-board charge pump is provided for safety of card. This is jumper configurable and
it can be operated from frequencies 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.

Input terminals are compatible to 5-24V are given on the board. These are filtered for

noise immunity ensuring that there is no possibility of error.

LED indicators for relay, power, emergency input and CPGD make the signal debugging

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

A DB-25 connector and 26 pins pin-header is provided on the board making its

connections with PC easy.




TECHNICAL SPECIFICATIONS

Contents

Specifications

Communication terminals

Parallel port terminal for connection with
PC & 26 pins pin-header

Axes 4 axes and X- slave
Axes drive control type Step/ Dir
Digital outputs 14
Digital inputs 5
Analog output 5V 1
Relay 1
Supply voltage 9Vv-12Vv DC
Max Power Consumption 12v/ 0.4A
Ambient temperature range 0°-55° C

Relative Humidity

90% (without condensation)

Dimensions

116x85

Weight

509




BREAKOUT BOARD TERMINALS
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CONNECTING OUTPUTS:

AXES OUTPUTS:

PP-BOB1-V2 has dedicated Step and Dir outputs for four independent axes named as
X, Y, Z and A-axis. The X-axis outputs are double buffered and named X1 and X2.
These two are taken out from individual terminals allowing easy connection to two
motors on the same axis. This type of “Hardware slaving” of motors is used in gantry
style machine design when two motors are used on the same axis. In total, there are
five 3 pins terminals connectors with signal GND, Step and Direction. These are tied to
parallel port signals (from down to top in image adjacent):

P9

@) X1-axis: GND- Terminal GND
P8 | o X1-axis: STEP- Terminal P2
GND o X1-axis: DIR- Terminal P3
X2-axis: GND- Terminal GND
P7 | O X2-axis: STEP- Terminal P2
P6 | © X2-axis: DIR- Terminal P3
GND ©)

Y-axis: GND- Terminal GND
PS5 Y-axis: STEP- Terminal P4

P4 o Y-axis: DIR- Terminal P5
(@)
GND 1 o Z-axis: GND- Terminal GND
Z-axis: STEP- Terminal P6
P3 | o Z-axis: DIR- Terminal P7
P2
GND g A-axis: GND- Terminal GND
A-axis: STEP- Terminal P8
A-axis: DIR- Terminal P9
P3 (@)
P2 | O
GND (@)

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

purpose outputs.




ANALOG OUTPUT 5V:

A 5V analog output signal is also provided on the control board. It is a regulator output
and remains active until the power supply continues to be supplied to the board.

866 o = RELAY:

° © e Relay Contact terminals are attached directly from this

2.0 O o 3 pin connector. Pins are marked as N/O; COM and

A 6o N/C. Digital Output signal P17 controls the relay or it

O (o We) & a L can also be used as a general purpose output and it
S + depends on mounting of jumper J3. This is discussed

in detail in Jumper settings section of the manual.
P14 and P16:

These outputs are general purpose outputs.

CONNECTING INPUTS:

POWER SUPPLY:

Connect a power supply of 9V-12V DC at the input pin of parallel port breakout board
for its operation.

The board ha s 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 of opto-isolator is driven, the signal becomes low.

Signal P15 is dedicated to emergency switch and the 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 the opto-couplers with 470 ohm series resistors.
Care must be taken to use appropriate resistor while connecting the signals above +5V
to the board so as to avoid any damage to the board. For 5V, no additional resistor is to
be added for input signal. See the connection diagram for more details. For more than
+5V, appropriate series resistors should be added.

The example circuits mentioned further in the manual show how to wire different types

of signals/ devices to board inputs.




JUMPER SETTINGS:

JUMPER 1 (JP1) AND JUMPER 2 (JP2):
JP1 AND JP2 AT POSITION 1-2:

When the jumper is mounted at position 1 and 2 for jumper JP1 and JP2, charge pump
on P1 signal is enabled and controls 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 JP2 AT POSITION 2-3: Position both the

> © % ~ g jumpers in this configuration to keep the charge
c
" - s 1 . pump circuit disabled and the output buffers are
O 000 0¢ . .
e permanently enabled. The buffered signal P1 is
_ JP3 JP1JP2 i
pi7| @ zB10 © o routed to the output terminal and can be used as
[TR e O o
N (o) « o . A .
GND| , f—’i‘ % @189 ©9 3 general purpose output. The corresponding
P16 o . .
° B2 B99? Ggc  LEDis also disabled.
GND| O o

JUMPER 3 (JP3):

JP3 AT POSITION 1-2: This configuration routes the buffered signal P17 directly to its

output terminal and can be used as general purpose output signal.

JP3 AT POSITION 2-3: This is the default setting for parallel port breakout board. This

configuration routes the signal P17 to control the ‘on board’ relay. However, in this
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position, output signal on terminal P17 isn’t available.

Signal P17 have an associated LED to indicate the activity, the LED works irrespective

of jumper position.

LED INDICATORS:

POWER: This LED glows when power is supplied to the card.
CPGD: This LED glows when a valid charge pump signal is detected.
RELAY: This LED glows when relay is activated.

ESTOP: This LED glows when an input signal is driven to emergency input terminal, P15.




EXAMPLE: INPUT/ OUTPUTS CONNECTIONS

Example Circuit for connecting emergency switch

1 Vcc

P15+

ESTO

GND

Connecting multiple switches:

e P15-
N/O

Example circuit for connecting multiple limit switches to one input terminal

+ve terminal of corresponding

g ® '/. Input e.g. +P10, +P11, +P12, +P13

o— o— *— o—
s1 s2 S4 S5
-ve terminal of corresponding
- Inpute.g. -P10, -P11, -P12, -P13
GND
Connecting the relay:
Vcc
A
Relay
1n4148
L — [
R3 I) SPDT
[ _ VNN N I Q1
Any one output pin P14, P16 or 1K

GND

GND



Connecting multiple switches:

Vee: +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

e.g. +P10 or +P11 or +P12 or +P13
Inductive proximity

sensor NPN-NO  gnp

-ve terminal of one of the inputs
g . e.g.-P10 or -P11 or -P12 or -P13

Note: The above example circuits are just suggestions and mayn’'t work with all kinds 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. The screen

shown below appears.

Mach3 CNC Controller : "ES'
File Config Function Cfg's View Wizards Operator Plugln Control Help

Program Run (Alt1) |  mDI(AR2) | Tool Path (Ald) Offsets (AlS) | Semings (ans) | Diagnestics (A7) Milk>G15 G80 G17 G40 620 GI0 G84 G54 G49 GOA GA4 G37

Scalc m—

SN -2.5500 | oo IMIED
A +0.0000! | 2000
| +0.0000 | &2

-

I I Load Wizards | LastWizard | Regen. Bisplay
I i |
~twcoe e | [ooUinformation | [ FeedRate . | [ Spindiespeea
Recent File | Single BLK AltN (] Shensali & FRO % :
- — - - _— | _Cren; vBRIGOIN s SRO %
Close G-Code Reverse Run ~ Tool __94 — Rapid _ Seosscosm— 100 100
__ loadGCode | Dia. ___ +0.0000/ F;‘go om S @
Block Delete m™ H 0000 RO
Selexttioe | w1 opuonol sicp.__ /W a—
w Line 0 " FloodCule - __AuoToolZero. | F.;_ﬁ.OSL RPM 0/
Run From Here. | Remember Retum et Sov o
= ) Elapssd !u !‘m“ — -8.00.
_.On/Oft = o Spindle Speed
[I___sogonorrcumany ] Ums n . 0.000 )
GCodes |  MCodes | +0.000 UnitsiRev 0.00) o
History Clear No Shuttle Detected of type selected ach3Mill

Step 2: To select the native units of choice, Select Config =>Select native unit. Press
Ok if any 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

Operator Plugin Control Help

MDI(AI2) | ToolPathfAled) |  Ofmsets(ans) |  Seuings (Als) Diagnostics (A7) | Uill~G15 680 G17 620G

General Config.
System Hotkeys

_ Load Wizards.
NF S Wizards
Tox ;'C T o ‘ ; "; T - _:,’? Iv'

Edit G.Code Rewind CelW___| ! : .
BecantEle Single BLK Al uld B Tool 0 OverRoaden . SRO %
Close GCode, | ____ReverssRun | ‘ v Rapic — 100 [ spingtecwrs ] 100
Load G.Code Dia. +0,0000 i
2 : Block Dalete L) H +0'QQdQ 4 2oy ,moﬁ =7 g = =3
Sat Next Line " M1 Optional S - -0.0000
Stop Line (1] T ™ _ Auto ToolZato | 6.00. RPM 0
aalis> Run From Here [Owel ] [cvode Remember Retuen Feedrate S.ov )
) .00 . .
— Eispsed 00 .
= . —_OniOff_| e ,00 -~ Units/Min 0.00 Spindie Speed
oo set ... Emergency Mode ACIVe..... Zinnon Jog ON/OFF Ctrl-Alt-) =
G-Codes ‘ M-Codes +0.000 _—— UnitsRev O‘Qo 9
History Clear Mo Shuttle Detected of type selected 24hiach3nill

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. This
information is conveyed to Mach3 by selecting “Ports and Pins” under Config menu.
Shown below is an example where the default “computer motherboard” is selected and
standard address in 0x378.

Progrism Run (Ak-1)

Mo a2y | Tool Path (Alt4) | Ofsets(ans) | Settings (AlL5) Diagnostics (Alt7)

L. IIVY .0000

Scole s

. -3.4420
—_—ea—e —
Engine Configuratio

Fi le;lno Fée Loaded
- i 7805.@ E{I. — ™ . S0 Y
Close 6 Code [ sowaecwes ] e
j 00 O Coon; - 100

Load G-Code
Feed Hold | ‘ -ﬁ
“Spc> A [ # @

Set Next Line J
sy ! T o -
Run From Here T O Cance |
— — Sov 4 o
| T o000 [ al
Pross Reset .. Emargency M« Zimoe o ONIOEE CatAK daus Unitsfhlin 0.00 Spindie Speed
GCodes |  MCodes +0.000 —_— UntsiRev 0.00 0

Mo Shuttle Detected of type selected S4hach3nill




Step 5: Click on “Motor outputs” tab. Select here the number of motors needed to be
controlled and to which pin in printer port, drives for all motors are to be connected. Use
the identical sequence as given below to configure:

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.

Mach3 CNC Demo. =[x
Program Run |Ale1) ] DI A2} Tool Path jAltd) ] Offsets (Ale5) ] Settings [AbS) ] Dlagnostics (A7) |r.|n||-:-3|5 G1GIT G40 G21 G20 (94 G54 G20 GO9 GA4 GET

Scale m—

+2699.5520 +1.0000 [ e

+14.7380

Engne Conlaguration... Ports & Pins

Pon Setup and Auia Selection. Mator Outpues | ingat Signals | Outpt Signais | EncodesMPG | Soincie Setu | Ml Optiors |

Sgra Enabied |5|'ﬂ Lot Dr B Do LoswActive | Stap Low Ac... | St Port |D' Port l
. | ¥ ¥
= # ' ' —
File:fio File Loaded 2as < ¥ ¥
A A of r 4
T R . x [ Spindle Speed
e | RemEal ¥ ¥ SR0%
el | e 5
Feed Hold _ LoadGCode p
e i T B Eecet
SetHextLine |
I Stop l Line a o RPM 0
<Alt-S= Fun From Here | E o | S 1508
m— 00:00 p | S.00
[ Rese t | Emergency Made Active Zmhibit |l Jo ONIOFF CirkAlt) J Units/in 0.00 Spindle Speed
| GCodes | M-Codes | +0.000 Units/Rey 0.00 24000
Histal Clear EStop Button Pressed. MachIMill
#stort] @ [F P eennen, | @ oo, | Wi renas s | O cboamen,. | B esaamsiod.. | Lwy corputer | @ corvecton s, | E]90ac62a, | o convalPnel | B PR0821e4,. | B e acenies |[@ achaone _ (B[ EO 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 needed to be enabled. So disable the other axes.

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 to configure 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 has an emergency stop button, which if pressed, halts the
machine movement in the safest way possible to prevent any damage to machine and
injury to operator.

This manual allows the user to pay attention to how the Mach3 understands the
emergency button whether it has been pressed. Use the steps given below to configure
the emergency button:

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 GI4 G54 549 GO9S GA4 GAT

5 +2699.5520
| +14.7380

Port Setup o ot Section | Motor Outputs 19t 55088 | Outout Sirele | Encoder/MPG's | Soindie Setue | M Dtiors |

Sgra Enabled Port = [Prtumber [actveiow  |Emuated vatkey L=]
€ Home w 1 ] 4 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 J - Lt Ovrd L 4 4 w
. Recent File d L] o x ®
= THC On | 4 L 4 x
Close G-Code — [em w \ ” 'l =]
Load GCode | Fires 10-13 2 15 am inpuss. Only these 5 pn rumbers may be used on this soreen
Set Hext Line J [ Automated Senp of nputs
Lina: o — 0
Run From Here J E Sav 1508
I Elapeed 00.00
et Emergency Made Active Zinhibit |I Jog GNIOFE CirkAl) ] Unitsin 0.00 Spindle Speed
GCodes | MCodes +0.000 Units/Rey 0.00 24000
Clear EStop Button Pressed Wach3nMil

#stort] @ (3 P e nen,, | @ ooz, | e wres 2| ) Cpoamen.. | B esaasmsiod.. | Lwy conputer | @ corvecton s, | 2900062, | o ConvelPanel | B PRs0821e4,. | B e acenies, |[@ vacaone _ [QECIGEO R snm

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

b. Enable ESTOP enable by checking green checkmark.

c. In pin number column, change it to 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 relay, enable output# 1.

b. In adjacent column of pin number, change pin number to 17.

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

These steps are shown below:
bv \ach CNC. D Jﬂlﬂ

___ProgramRun (Aled) | mDigAR2) | Tool Path (Altd) |  Offsets(AlS) |  Semings(Al6) |  Diag

cs (AltT) | Mm>G15 58 G17 G40 G20 GO0 Ga4 534 543 69 654 GI7

Scale mm—

: Ol +13967.68701 | oo SR
era Scale =
N +235.6540 | oo

e | _ ] Scale mm—
gine Configuratio orts & .0000
2 Selection | Meotor Outputs | ot Sgnsls Ut 5978 | Encoder/MPG's | Sondie Seep | 148 Ostors |
t
[som I P P e Aol A
| Enebies w 1 x
5 L 4 2 x
|o o 3 x
EETT | S— x
- |oust #3 13 1 4 d
= jNo File Loaded { | LS
File:jioFi { : w : 4
4 x
Edit G.Coda ™ It 4 x
e m : : s
Close gf“. m | = | : ° x v L
Load G-Code )
Fe:;l Hold T = Prs2-5.1. 14, 16.nd 17 e outonst ors. Mo cther om numbens should be used pset
e Set Next Line m
BN | T =
Run From Here | ok | sov |
T T 00007 = %00
r __Onoft_| : = ., Spindie Speed
I Reset gency Mode Active Zinnibit I sog onorr cataa ] UM —.0.004 PO S
GCodes |  mcCodes | +0.000 Unas/Rev 0.00. 0
History Clear . dach3nill

e %P0 W eem



Step 9: Click on “Spindle setup” tab. Please note that on M3 and M4 commands,
spindle moves in clockwise and anticlockwise directions respectively. Check that
Output# 1 is filled with 1 valve with relay control section.

@ . o x]

Program Run (A1) | mo ey | Tool Path jAlr.4) | Offsets ans) | Settings (Alte) | Diagnastics (A7) | Mi-=G15 GBO G17 G40 G20 G20 G4 G54 G42 GI9 G54 GIT

) +13967.6870 |+ oo IR
& | +235.65401 """ o
sﬁll’E

File:jho File Loaded

Edit G-Coda | TEhindle Speed.
Recont Fila | | R _cros
oo | | s
Load G-Code | @
O & e
Set Next Line | =1
0 il RPM 0
Run From Here | 1 oK | Sy -
3 — e 0000 = 00
Reset gency Mode Active Tt | Jog OMOFF. Cut Al 1 Units/Min 0.00 Spindle Speed
_ GCodes |  MCodes +0.000 Uniss/Rev 0.00 0
Histony Clear 2 2 tachmill

| o G oocumerts ard S, | 5 PP-BOR I d00x - M.cy oL BN T e

Cfg's View Wizards Operator Plugln Control Help

| moi janz) | Tool Path (Altd) |  Offsets(Ans) |  Semings (Ans) | i ics (Al7) Millk>G15 G8O G17 G20 G20 GI0 G34 G54 649 G

Ports and Pins

Motor Tuning

T mp;i}.xx.,zs T ..3 420‘
+0.0000.

ings.

l Load Wizards
NFS Wizards

File:jpoFile Loaded

Edit G.Code | Rewind Cul.W
RecentElle | - it L]

- Tool 0 OwrRIddsn FRO % SRO %
__ CloseGLode | R = fope  O—— ) 100

__ loadGCode | Dia. m_bobo gic £ fesed _—
Sethextline | - _ekpuwe W H +0.0000 s ,FRO @ e

M1 Optional Stop |
w Line 0 T - Auto Tool Zero | 8.00. RPM 0/
Run From Here | Dwell [V Mode Remember __ Retm | e S-ov 0o
[ A .00 o

[ = OO Elapssd 0°~0Q £.00
[ Reset I I Emergency Mode Active T K l_ e L] Units/Min 0.00 Spindle Speed I
! GCodes |  MCodes | +0.000 y Units/Rev 0.00, p o

History Clear No Shuttle Detected of type selected Mach3nill




Step 11: Select Config=> Motor Tuning Config. Configure motor tuning parameter for

each axis.

.

HEE

WDl [ArZ) |

Tool Path (Alt4) |

Offsets {AS) |

Settings (A5} |

s (A7)

Program Run [Alt-1)

-2.5500

Milk>G15 GBO G17 G40 G20 GI0 G4 GE4 G49 G99 GB2 GaT

Scalc I—
+1.0000

Motor Tuning and Setup

Fi le:[?me Loaded

Edit G-Code

ycle Sta
<Alt-R=

Recent File

Close G-Code

B

X - AXIS MOTOR MOVEMENT PROFILE

-3.4420

Scale m—

+1.0000

X%

Feed Hold Load G-Lode -
<Spes
Set Next Lina | P 2y Ao Step Puse Fuse B ANIS SETTING
Lina: 0 Staps per permn, mser e G3 158 Q.5 b.00
= ——— Mg e [ [ _om
— [ 00.00 | £.00
| OniON | Units/Min 0.00
Reset T Inkitit [I___Jog onworr curans ] .
GCodes | M.Codes | +0.000 units/Rev 0.00
T

X
b
o o

Spindle Speed
1]

History Clear

Mo Shuttle Detected of type selected

Mach3nil

Press “Save axis settings” every time any parameter value is changed else any

changes made by the user won’t be saved.



