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In the following pages, PP-BOB2-V2.0 “Parallel Port Breakout Board” is termed as
Breakout Board or simply BOB.




PARALLEL PORT BREAKOUT BOARD INCLUDES

1. Breakout Board
2. Cable wire with DB-25 Connector

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 signals
and isolate PC motherboards 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. All the outputs are buffered and received through screw terminals from card.

These outputs can be received in Pull up or Pull down states and motor Common output
signal can be set 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 charge pump is provided for safety of card. It 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 by
changing the position of respective jumper.

Input terminals compatible with 24V are filtered for noise ensuring that there is no
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.

A DB-25 connector and 26 pin box 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 box header

Axes 4 axes and X- slave
Axes drive control type Step/ Dir
Digital outputs 14
Digital inputs 5
Analog output (0-10V) isolated 1
Test Output 4khz signal
Relay 3
Supply voltage 24V DC
Max Power Consumption 24V/ 0.5A
Ambient temperature range 0°-55° C
Dimensions 135x95
Weight 409




Analog Output

Relay Outputs
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CONNECTING OUTPUTS:

Axes outputs:

PP-BOB2-V2.0 has dedicated Step, Dir and COM outputs for four independent axes
named as X, Y, Z and A-axis. The X-axis outputs are double buffered, named as X1 and
X2 and received through two 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 Com, Step and Direction. These are tied to
parallel port signals as shown in figure ric:1. However, for any system, if the outputs for
any axis aren’t used, then these outputs can be used for any purpose other than axis
control. User can use these outputs as general purpose outputs.

Analog output 0-10V:

A 0-10V analog output signal goes directly to VFD to control the spindle. This circuit is
completely isolated from rest of the 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.

Test:
Generates an output signal of frequency 4khz , for testing the stepper driver axis.

CONNECTING INPUTS:

Power supply:
Apply a supply voltage of +24V DC , make sure that polarity is correct.

Input terminals:

The board has five opto-isolated inputs connected to signal P10, P11, P12, P13 and
P15. All inputs are filtered for noise and are active low. Active low means that when the
input of opto-isolator is driven, the signal becomes low.

Signal P15 is dedicated to the emergency switch and the corresponding LED indicator
“‘ESTOP” shows activity of this signal.

The example circuits mentioned further in the manual show how to wire different types
of signals/ devices to board inputs.




JUMPER SETTINGS:

JUMPERS POSITION 1-2 POSITION 2-3
Jumperl (J1) Charge pump on P1 enabled Charge pump disabled
Jumper2 (J2) COM output pulled down to

ground (Ov) COM output pulled up to Vee(+5v)

Jumper3 (J3) P17 controls the Relay(P17) P17 acts as general purpose output
through PWM signal signal

POSITION1-2(mounted) POSITION1-2(removed)

P14 acts as general purpose output
signal

Jumpera (J4) P14 controls the Relay(P14)

P16 acts as general purpose output
signal

Jumper5 (J5) P16 controls the Relay(P16)

J1 at position 1-2:

When J1 is mounted at position 1-2, charge pump on P1 signal is enabled. 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.
Charge pump works for frequency as low as 200Hz to more than 15 KHz.

LED INDICATORS:

LED FUNCTION
P2-P9 Indicates the activity of respective output terminal
P10-P13,ESTOP Indicates the activity of respective input terminal
P14,P16,P17 Indicates the activity of respective signals
CP-OK Glows when an charge pump signal is detected at P1

e Blinks fast if there is no PWM signal at P17

e Blinks slow if an PWM of duty less 10% is detected
STATUS
e Glows continuously if detected PWM signal duty is

greater than 10%




EXAMPLE: INPUT/ OUTPUTS CONNECTIONS

Example Circuit for connecting emergency switch

T Vcce (+24v)

P15+

P15-

Relay

ESTOP
[
I GND N/O
Connecting the relay: Vee (+24)
A
1n4007 ZS
®
R
Any one output pin
P14,P16 or P17 1K
[ _
GND —— GND

Connecting multiple switches:
Vce +24v

Example circuit for connecting multiple limit switches to one input terminal
| o— o— @——— +ve terminal of corresponding
._l—o/ ----- o —e

~—
S1 S2

—

Input e.g. +P10, +P11, +P12, +P13

o— o

S4 S5
-ve terminal of corresponding

1

GND

Inpute.g. -P10, -P11, -P12, -P13



Connecting multiple switches:

Vcc: +24V
Brown Brown Brown Brown
Black Black Black Black
=] - +ve terminal of one of the inputs
e.g. +P10 or +P11 or +P12 or +P13
Blue Blue Blue Blue
Inductive proximity |

sensor NPN-NO  ¢np -ve terminal of one of the inputs
® & Ie.g. -P10 or -P11 or -P12 or -P13

Note: The above example circuits are just suggestions and may not work with all kinds

of switches/ sensors voltages etc.



ion diagram

Connect

hiddng Jenog

~ - o ” I
7 ¥ 3 gy = -
S 8 8 g - 8 . o —
: 2 2 g2 S 2 |fa] e 7N\
H H H LR H S = oko)
A d A A 4 Q |,
n\uu gzl
s s s s s 32
ggg gg8 g8gg 8g8 ggg DJ W
E.‘ T :{ :J T 2 |E];e
0 © & -]
QL
=
=
S
S NN
M Oy 00400 ﬂ ("]
[\]
+
~
© @ [SIISISICISISINIS TSI © 9 IM
SOOOTOOTOO0OD 2
© 000000600 g o S 3
NN 0060006060000 58
© g NE§ 0060000606060 F s
© & Sg 000 o Q
N]N] = ga <
® 8 Soo 0w g 8 2 G
aa o = =5 ©
O 0 oo SO § 2§ S
L8 T B w2 S
S ~ §Eo o =] g O §
o o LR 58 8 S &
v N =] S o
> 8 S R 8 8
(N @om OU0BENO00OBU00ER < = o
9 0EA00BERD0EER00 o 9
]
O SIS
o S00m0° § I
5 8y o0
o BOOIES oo
e N S
O a@a
© o 5 s} z S,
o ) W5y
o $f BS: = 5% o
) +
[ agag 99 8% 85 me SASE
o B 000 00 003 &g ¢
dodo ecg 5023 aTa TP
O © © © © O
z%me@ 0% 00 %060 %o
Sudr ag
08y wag
Dﬂm mwﬂ
gesLs il (VRN (SR ©
8] W%mv WW@qa@@@@ Q ]
| L | 1
2 5 >
2 M ° Relay out
T to VFD
2
[e]

Coolant
pump




Example: Mach3 Configuration

Step 1: After installing “Mach3” software, run Mach3 Mill from desktop.

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

Program Run (Alt1) | woianz | Tool Path (Ad) |  Ofsets(ans) | Sewings(ans) | ics (AN-7) Milk>G15 G80 G17 G20 620 GI0 GI4 G54 G49 Go9 GB4 637
FZercl Scalc m— o
- = ool
O o -2.55001] 410000

o -3.44201 " e

| Zero Scale m—

"z . +0.0000] .:o000
= +0 oo.qg; =

= I-

ycle Stai o '
EALL R ecant File J Single BLK AltN ™ § ) oiea LS FRO % SRO%
ot | e | T0 O e i 0 e
Load GCode Dia. +0.0000 rRo ’
Feed Hold —_— 3
<Spe> Block Delete ~ H 000 Q‘, ﬁ " ﬁ
Sotloxt Lnosssl M1 Optional Sop__ | s i
Hna: 0 Flood CtrlE Ll r Auto Tool Zero | .00 RPM PR 1 |
Run From Here | Dwell | |[cV tode Remember Return Feedrate S.ov 0
" - .8.00.
Elapsed 00 OQ
. Onoff,_| -~ Y Spindle Speed
Roco Z Inhioit ‘L Jog ONIOFF Cirk.Altd JJ o 0.00 B
GCodoa|  M.Codes +0.000 - Units/Rev 0.004 PR

No Shuttle Detected of type selected lach3Mill

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

flew Wizards

Operator Plugin Control Help

| moianzy |

Crfm al Config
Hotkeys
H'vm ng/Umits
ToolPath
Slave Axis
Badkash
Fixtures....
ToolTable.....
nfi mu_:m

Tool Path (Alt4)

Oftsets (AnS5) |

Setings A1L5)

Diagnostics (AlL7)

+O 0000

Save Settings

| Wil>G15 G8O G17 G40 G20 GIO GA4 G

Radius
Correct

£ G40 609 684 GO7

Fi le.|No To Looged Lood Wizards | Last Wizard
I NES Wizards |
Edit G-Code _ RewindCutw,___ |  Tool Information
Recent File ___ Single BLK AltN (] —— - —
Close GCode. _ ReverseRun___ MWW
= rTTr—
<Spc> ____ BlockDelse _|WW
SetMax Lie: sl M1 Optional Stop | W
- Line 0 Flood Culf — Auto Tool Zero 6.00. RPM 0
Run From fees [Ower ] |cv Mode _ Remember Fesorate Sov 0
O'hw J Elapsed 6'00 ) -
et Emargency Mode ACIVG..... Firnbn Unitsiin 0.00 Spndia Speed
GCodes |  MCodes +0.000 UnitsRev 0.004 o
Histary Clear Mo Shuttie Detected of type selected 2 gMach3mill

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 the 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. Shown below is

an example where the default “computer motherboard” is selected and standard address

in “Ox378".

- |5]X]

_Progrsm Run (Al-1) | wonanz | Tool Path (Alt4) Offsets (AlS] | Settings jAlL6) Diagnostics (AI7) | Wil->G15 580 G17 G40 G20 GO Ga4 G54 G4 688 GB4 Ga7 |
“Zera Scale mmm—
4 Ef X -2.5500 | 410000 N IS
‘Zera Scole
| e | -3.4420 +1.0000
L E —
gine Co 0000
1%
e 09 | .
Filesfreme . 8
Edit G-Code [ T CShIndle Sheaa
Rocent File I FRO % _ = R -‘
Clom i 00 | Cmesa 0150
Load G-Code
Feed Hold
e " see
Set Next Line J
Run From Here ox Cenc |
" | 5.00.
oniOff |
2 = Press Reset .. Emargency M« Zinnon UnitsiMin 0,00 Spindie Speed
G-Codes | M-Codes +0.000 UnitsiRev 0.004
Histary Clear Mo Shuttie Detected of type selected 2d\iach3nill
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Step 5: Click on “Motor outputs” tab. Here, user can select 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-BOB2-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.

Hach3 CHC Demao [_[=]x]

Program Run |Ale1) J DI A2} Tool Path jAltd) ] Offsets (Ale5) ] Settings [AbS) ] Dlagnostics (A7) |r.||||-:-3|5 G1GIT G40 G21 GAD GI4 G54 G48 GOY GB4 GET

R B oo | Scale m—

+2699.5520

Scale mm—

. +14.7380

e/ WP | Soincte Setup | M Opsens |

Sgra Enatied |5l'n P v Pins D LowActhve | Stap Low Ac... | Stwp Port |D- Port l
. ] ¥ 3
s b L4 x
File:fio File Loaded 2as < ¥ ¥
A A o 4
_EdnGCode — e L4 | 4 ¢ ﬁ
T _—
————] e |4 x o .
— LoadGCode |
- saw
Set Next Line
Stop Line [i] — RPM 0
=Alt-5= Run From Here E ok o I~
W Elapsed 00:00 ,2 . £.00 S
[ Reset | Emergency Made Active Tonioi (| N 0.00 pindle Spee
GCodes ] W-Codes J +0.000 Units/Rey 0.00 24000

Histas Clear EStop Button Pressed ach3nil

Bstart| @ (3 @ oo, | @oonnnen, | Wierenas s | O cboame,. | B esnamsod. | LMy comouter | @ corection ., | @]es0evd.. | @ cowaipas, | B aceaies.. | Bl rescenies.. |[@ vachaone _ [QECFGHEO R sem

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”.
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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 and 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 (AlL.5) ] Seitings [Al&) J Diagnostics (A7) IMlII-r-Slﬁ G1GAT G40 G21 G0 G4 G54 G48 GO GA4 GET

-

Pot Setup o Ards Selection | Motor Outputs 19t 55088 | Outout Sirele | Encoder/MPG's | Soindie Setue | M Dtiors |

Engame Configuration... Ports & Pins

Sgra Ensbied Port = [Prtumber [actveiow  |Emuated vatkey L=]
€ Home r 1 ] 4 w 0
Input #1 L 4 L
Input 22 of x w
rpit=s | x 4 J
-[F5 File Loaded Input =4 of 1 4 x
File:|NoFile Loa et g » -
Index 4 4 | 4
- Edit G-Coda J Lt Ovrd  § x w
Recent File d L] < x ®
Close G.Code | - = : : : =
Load GLods | Prre 10-13 and 15 are inputs. Orly these 5 pin rumbers may be used con this soreen
Set Next Line P Automated Setup of Inputs
Lina: o —
_ RunFromHere | E [ | )
— ] oo 00:00 = 500
Ol = -
Emergency Made Active m#_'i |I— Jog GNIOFE CirkAl) ] Unitsin 0.00 Spindle Speed
GCodes | MCodes +0.000 Units/Rey 0.00 24000

EStop Button Pressed Mach3nil

Bsart| @ (3 @ oo, | @oonnne, | Wierenas s | O cDoamen.. | T esmamsod. | LMy comoute | @ corecion ., | @]escevid.. | @ cowsipus. | B aceies.. | Elescenies.. |[@ vachane _ [QECFGHEO R s

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).
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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, enable charge pump and change pin number to 1.

These steps are shown below:

Machd CRC Demo

=]

Engne Conlaguration... Ports & Pins

P Setup i Auia Semction | Motor Outpuss | inout Signals Outpet Sigrals | Enceder PG | Soincle Setus | Ma Optiors |

Program Run |Ale1) J DI A2} .J Tool Path jAltd) J Offsets JAlLS) J Settings [AbS) .J Dlagnostics (A7) |M.||.,.3|5 G1G1T G40 G21 G20 GA4 G54 G40 GO9S G4 GAT

=
| &

Toold

Soral Sraded [Farte [P torroer ctrve Low [=]
Erabies L 1 0 4
srabies L 4 4
- Output =1 o L
Qutput =2 o w
- i Output #3 4
File o File Loaded S ¥ =
ouput =5 4 w
EditGCode | _ |[omse 4 4
m Recent Fil - = + ¥
— Charge Pumad 3 4

- Close G Cotle —_— Cusrent HifLow w 4 j

dGCode | '
ko2 Pin 2-3. 1. 14, 16, and 17 am cutout pins. Ne. ciher o numbers shouid be Lsed.
<Spes
SetHextline | i
Stop Ling d ™
<ALt~ pr—— [ o =
I — Elapaes 00:00 P | -
Emergency Made Adtive. Suun Unnits/Min 0.00
Reset - e I|——_sop owoss conaind_ ] ‘
GCodes |  MCodes | +0.000 Units/Rev 0.00

SRO %
Spindle CW F5 6

e

RPM 0
S-ov 1508
Spindle Speed

- 240000

Histol Clear

EStop Button Pressed

ach3Mil

d_'mrll @ 3 @oenrn., | @ oo, | e teras 2| D cosamen. | 4 ez, | Ly corputer | @) crrecton s, | E)eacevzd.. | # conveipmel. | B eacezies.. | Bl e acsnies.. |[@ macaone — [QEBCGW DR s
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Step 9: Click on “Spindle setup” tab. Please 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.

Machd CHC Demso [_[=]x]

Program Run |Ale1) I DI |42} Tool Path jAltd) ] Offsets (Ale5) ] Settings (A6) ] Dlagnostics (A7) |rI||| G15 G1G1T G40 G21 G20 GA4 G54 G40 GO9S G4 GAT

Engime Configuration... Ports & Pins

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

Fickay Contro Wasar Corsral Spocial Functions

¥ Diastie Sonds Rsleys FF Use Soincle Motor Dutpit| | [ Lise Spindie Feecback n Syne Mads:
e B W PWM Cortrel ~ -
Clocknise (M3} Oup® [T = I Cosed Loso Sonde Contro
WM Gupes [ WS N oy
Output Sigral 213 15 ™ Sorndie Speed Aumemgng
— PiiMBase Fea. [
File:fio File Loaded o s S
- MemmPwd T %

I Cisatie Food/ Mt reiays [,

me Mioupesx [T [0 G

Special Optons, Usualy OF

Edit G-Code d i Food MB Qutput & ,__ . ™ Hotitine Heat for Jog s
Recant File i Output Sgnal 73 16 ™ Laser Mode fma | FRO % SRO %
Closs GoEiis ModBis Spincle - Lise Step. Dir 2 wel - ! ™ Torch Vaits Control - Spindle CW F5. )
——— — I Eoabied  Feg [EE 64-12 > WH [ seo T Terch Az OH 100 - 6
“"“‘ ADC Court [TEEEC ™ irmeciate Falsy o befare desy L
-=S M . e Rislay of befons psot ‘ ‘ﬁ sel

Set Next Line | ™

m Line I po RPM 0
<AlLt-S= Run From Here | E Concal | o e
- Elapsed 00:00 | ; 5.00
Emergency Made Active Zhibit I_ Son ONOEECEbAEE _I Units/Min 0.00 Spindle Speed
G.Codea W.Codes +0.000 [|____top OWOFF ctaid T 0.00 24000

EStop Button Pressed ach3Mil

#stort] @ (3 P oo, | @ ooonnsa,, | e e 2| O cament,, | B esnmsod. | LMy comouter | @ comection ., | @] es0evid.. | @ cowaipan, | B acenes, | B resceiies., |[@ racaon _ [JECFGEOR s

Step 10: Save all the configurations by clicking on Apply and then Ok button.

Mach3 CNC Controller
Hle [€LEY Function Cfg's  View

Wizards Operator Plugln Control Help

>G15 GB0 G17 G40 G20 GI0 G4 G54 G49 G99 GB4 GI7

Bk

||nm.'¢ '“gg;’g'" To Go "
Load Wizards | L
NFS Wizards

Edit G.Code | Rewind CulW ;
Recant File | Single BLKAILN | [ Canen FRO% <R_\
ot ey y—(— 0 o e
de | Dia. +0.0000 P
Block Delete ™~ H = ad 100 ﬁ ’ = vt
| pleckDeite ___ +0.0000 mo
M1 Optional Stop m~
0 Flood CHiLE - Auto Tool Zero 6.004 RPM 0
|[cv Mode ] | Remember _ Retwm | éadate Sov 0
— Beaoud 00:00 £.004
‘_, | vo.uu .
Emergency Mode Active 7 Inhibit |_ Jog ONOFF CutAled L] Units/Min 0.00 Spindle Speed
GCodes |  MCodes | +0.000 Units/Rev 0.00; 0
History Clear No Shuttle Detected of type selected Mach3Mill
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Step 11: Select Config=> Motor Tuning Config. Configure motor tuning parameter for

each axis.

o -5 X]

Program Run (Alt1] HDI (Al-Z] Tool Path (Alt-4] Offsets (Alt-5] Settings (Ah-5] z -7 Mill-=>G15 GBO G17 G40 G20 GI0 594 G54 G49 GO GA4 GaT7
i) 9

Scalc —

-2.55001 | "% o
-3.44201[ " o

e ————————iagle EE
Motor Tuning and Setup g 1.0000

X - AXIS MOTOR MOVEMENT PROFILE

File: [ o= 5 R .

= i te | [ Spindie speea
ycle Sta = i
<Alt-R> RacentEly : 04 08 @0 1 12 14 18 1 SRO %
Close G.Code . —|— = .00 Spindle CW F 100
Laad G-Code
Feed Hold —_— . t,
<Spes - = ',' ﬁ @
Sot Next Line | = o S S SAVE A0S SETTINGS |
% = 0 Swospsr  bsormmsparmi,  nsormmissechec  G%  1:58 .5 k.00 REM 0
Run From Here | Thl [2000 . [ oowsr [i ' _ et | Sov 0
- — Elapsac 00:00 P | 8.00 ol Soes
E | UnnitsMin pindie pee
Reset s I sogonorreuans [ 47 0.00
GCodes | M.Codes | +0.000 units/Rey 0.00 Q
—
Histary Clear Mo Shutile Detected of type selected ach3Mil

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

changes made by the user won’t be saved.
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