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Open-Source Agility Meets Industrial-Grade Toughness
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Rugged, open-source CPUs compatible with the MKRZero Arduino
seamlessly bridge standard 3rd-party shields
with AutomationDirect industrial PLC I/O.
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MAKER IN...INDUSTRIAL OUT

Reducing the risk of open source
WHAT'S INSIDE:

With the growing popularity of single-board controllers and the risks involved with
implementing them in industrial applications, it was apparent that our industry
needed an open-source controller that would hold up in the most extreme
conditions. The ProductivityOpen controllers, produced in conjunction with FACTS
Engineering, provide an ideal solution as they combine the best of both worlds -
Maker ingenuity coupled with our Productivity controller family’s proven reliability.

Industrial-Grade

For the latest prices, please check AutomationDirect.com.

Productivity.............

With the ProductivityOpen controllers you get all the great benefits of
an open-source platform plus the added power and reliability of an

industrial controller.

Open-source sample code
available

C++ (Arduino IDE) /
CircuitPython programming
Add-on shields for product
optimization

Industrialized power supply

for EMI and ESD protection

UL61010 listed for

industrial applications

- Expandable I/O with over
240 points using right-side 1/0
modules and left-side shields

Compatible with Productivity1000 /O

YAUTOMATIONDIRECTE

Open-Source CPUs

{0
starting at Hit

VAUTOMATIONDIRECT:

VAUTOMATIONDIRECTS

Overview Video:
See what ProductivityOpen has to offer!

Click above or go to http://go2adc.com/p1am-overview to view
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modules (also UL61010)
Industrial-grade shields for Ethernet,
RS232 & RS485 serial, GP10, and
prototyping

ProductivityBlocks, intuitive block
programming software (Arduino
legacy IDE v. 1.8.19 or earlier)

Low cost controller

2 year warranty
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Open source at heart

The processor circuit of the PTAM CPU is designed to mimic the Arduino MKRZero microcontroller. By doing this,
the CPU is able to recognize most available Arduino MKR format shields and/or all of the industrially-hardened
Productivity shields. The PTAM-100 CPU uses the Arduino IDE and can be programmed using C++ code or
it can utilize most Arduino sketch programs found on open-source
websites. The PTAM-200 CPU utilizes CircuitPython programming
and can be coded using any text editor or IDE, or C++ using the
Arduino IDE. Numerous sample programs are also available for
CircuitPython that can be easily downloaded to the PTAM-200 CPU.

*The P1AM-200 CPU is also equipped with a Crypto coprocessor
ensuring performance doesn't suffer when using encryption libraries.

Onboard LED (under user control)
*neopixel LED also included on P1AM-200 CPU

Run/Stop Switch

(under user control)

USB Interface
SD Card Slot

Industrial power supply stage
The robust power supply filtering stage produces a regulated
5VDC output from a 24 VDC input, isolating the CPU and 1/O
power. To generate the 24 VDC input, use any of the field-
proven Productivity 1000 industrial power supplies or supply your
own using the terminal block connection.

VAUTOMATIONDIRECT!
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Open source the Productivity way' FT °2ﬂ‘§£§‘$‘3“ “| could use the pet feeder code

i . to Create an automatic pig feeder

H [11 ”f? '
What is “open source™? P1AM-100  NUUIINT TR L5500 ‘ on my farm...
The term “open source” is used to describe a program or software created by one
developer that is available to be used and/or modified in any way by other developers Industrial-Grade £ ..-But I need d Contr0||er that can
and users without licensing fees, royalties due, or restrictions on the use of the source CPU (Arduino-Compatible) ]g survive the extremely
code. This is sometimes referred to as “copyleft” as opposed to “copyright”. Open source z p
has evolved to also include hardware, shared schematics and PCB production files that E hot Tean summers.
are often readily available to anyone. This type of shared development has spawned an 2
enormous “Maker” community. Numerous Maker sites can be found online with a vast 5

collection of simple, helpful and most of all reusable, DIY projects.

pSD ===

The microcontrollers used to run these DIY programs are inexpensive, small and typically
consist of a single integrated circuit containing a processor, memory and 1/O. A brand
of single-board microcontrollers that has become one of the most well-known is the

Arduino.
Arduino products were originally created for students without backgrounds in electronics

What is Arduino?

or computer programming. Arduino consists of a family of single programmable circuit
boards and the IDE (Integrated Development Environment) that uses a streamlined version
of C++ to write and upload code to the boards. Many pre-configured circuit boards,
called “shields”, are available to expand the functionality of the Arduino controller. These
shields can provide Ethernet, WiFi, GPS, LCD displays, and motor confrols, among
others, by simply “stacking” or connecting the shields to the Arduino controller

board.

Avoid the ticking time bomb

(0000000000 The open-source concept is favored heavily by hobbyists and students,
but recently the industrial controls industry has also taken notice, partly
due to the extremely attractive price tag. Industrial applications using
“off-the-shelf” Arduinos have increased, but there is a risk with installing
these single-board controllers in industrial environments. Many of these
controllers are not field tested and in most instances are just downtime
waiting to happen.

Open

Vibration, noise, and temperature fluctuations can have a negative effect
on consumer-grade microcontrollers, causing unexpected equipment
failures and costly production shutdowns. In these types of harsh
applications, you need a controller designed to survive - you need the
ProductivityOpen!

“A simple DIY automatic

pet feeder | made using a single
board controller | got

from Amazon.”

"I could alter the feeder code
to automatically feed ingredients into
amixing tank..

...But | need a controller that can
handle the plant’s harsh

environment’

Open-source communities

Sharing of ideas and finding innovative ways to
solve complex problems is facilitated by open-source
communities and the websites dedicated to them.
Sites like MakerPro and GitHub allow hobbyists and
professionals to work together to create interesting
solutions for difficult or everyday problems.

4
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Things to consider when choosing between a PLC and Maker controller

Click below or go to http://go2adc.com/plcvarduino to view

For the Makers:

Those of you who are very familiar with open-source controllers, like the
Arduino, may be wondering what an industrial controller could provide. Besides
the ruggedness and survivability, there are many other benefits as well, some of
which are covered in the table below.

For the PLC’ers:

Let’s be honest, a $69.00 CPU is definitely something worthy
of a closer look, but for those coming from a strictly PLC
background there are some things to be aware of, besides the
obvious difference of programming methods there are some
other functional differences that also need to be addressed and
we've included them in the table below.

Arduino/Industrial
Controller
Comparison

Arduino
(MKR ZERO)

P1AM-100/200 P1-540/550

Learn what makes (Microcontroller CPUs) (PLC CPU)

these controllers so
different

Industrial
Controller
Comparison

P1AM-200

(Microcontroller CPU)

P1AM-100

(Microcontroller CPU) (PLC CPU)

« 24VDC AUX-in
« DC power supply (P1-01DC)
« AC power supplies (P1-01AC, P1-02AC)

o C/C++
+ ProductivityBlocks (w/
Arduino legacy IDE)
« Other community

« Arduino IDE
« Other Community
- Blank slate no native functions
like PID

« CircuitPython Power Supply

+ C++ (w/ Arduino IDE)
« Other community

Programming language Ladder logic

UL/CE

+ 3.3VDC tolerant MKR
+ Productivity1000 I/0
+ P1AM-GPIO (3.3VDC)

- 8,10,12 bit MKR
« Productivity1000
analog inputs
WA « 10 bit MKR
. USB programming ( Analog Output Resolution 10 bit MKR « Productivity1000

« Any text editor or IDE Agency Approvals CE

(CircuitPython) OR Arduino IDE (C++)
« Other community
- Blank slate no native functions
like PID

Productivity1000

Productivity Suite
- Built-in instructions like PID,
communication drivers and
support functions

Development environment

3.3VDC tolerant
MKR

Productivity1000

Industrial-Grade 1/0

Open-Source CPUs
starting at

Analog and Digital I/0

Form factor

Productivity1000

Right-side expansion
analog inputs

(1/0 modules) 8,10,12 bit MKR

Productivity1000 Analog Input Resolution

« P1AM family

Left-side expansion
« Arduino MKR form factor shields

hield
(shields) Productivity1000

« USB programming analog outputs

+ Arduino MKR expansion bus - RS232/485 analog outputs

« Ethernet
Run/Stop system controlled

Interfaces

Interrupts Yes MKR No

CPU toggle switch User controlled

User LED User controlled System controlled

« MKR UART 3.3VDC
tolerant
« P1AM-SERIAL & 3rd

« MKR UART

50MB 3.3VDC tolerant

256kB flash 16MB flash RS232 and RS485

onboard

Memory: project memory . ..
Serial Communication

Memory: data retentive

Memory: removable media

3rd party expansion

Project stored on CPU

1/0 update control
GUI FW updates

Board and library updates

IDE updates

Community sharing
Online/runtime edits
Auto-configured 1/0
Processor speed

Crypto coprocessor

Price

mPRA-6 ProductivityOpen Overview
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N/A

usD

Yes, using Arduino MKR
expansion bus

No, only binary executable file
is stored on CPU; executable file
cannot be retrieved from CPU

Typically immediately within program instructions
Controlled by Arduino.cc

Auto update based on user settings

Arduino IDE from Arduino.cc and others

Open source; community driven sharing of programs and support
N/A
N/A
120MHz

Yes

$109.00

YAUTOMATIONDIRECT:

500kB

Yes, optionally

Typically at beginning/end of
scan loop

Ugraded by user

Manual SW/FW updates from
AutomationDirect.com

Productivity Suite Software
from AutomationDirect.com

N/A
Yes
Yes
1.3 ms scan time (1K boolean/128 1/0)

N/A

$237.00

1-800-633-0405

YAUTOMATIONDIRECT

 YAUTOMATIONDIRECT:

Preductivity:....

www.automationdirect.com/ProductivityOpen

+ 3rd party shields

RS232/485 party shields R5232/485

« MKR shield
« P1AM-ETH shield

e Yes MKR
+ P1AM-GPIO shield

Ethernet MKR shield

1/0 Direction Control (GPIO) Yes MKR
Mounting Options Breadboard

Watchdog Internal

IDE Debugging Tools Serial monitor / plotter

MKR: Arduino MKR expansion bus

« (1) onP1-540
* (2)onP1-550

No

o DIN rail
« Screw mount

Internal and secondary onboard

« Data view
« Monitor view
» Debugger
» Graphing

Productivity1000 I/O: A full line of I/0O modules including 12-24 VDC and 3.3-5 VDC inputs, 3.3-24 VDC, 5 VDC, and 6-120

VAC outputs, and relay outputs

Productivity1000 analog: A full line of A/D, D/A, and temperature input modules, in 12, 13 and 16 bit resolutions

ProductivityOpen Overview mPRA-7
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Proven hardware that won't let you down

Starting at

$52.00

(P1-01AC)

WAUTOMATIONDIRECT®

Power Supplies

Productivity 1000 power supplies provide 16

For the latest prices, please check AutomationDirect.com.

Analog/Temperature 1/0 Modules

YAUTOMATIONDIREC

Analog input and output modules are available to monitor and control
pressure, temperature, flow, level or any other process signal your

application requires.

P1-04AD - Input Module
4-channel, £5VDC, £10VDC, 0-5
VDC, 0-10 VDC and 0-20 mA,

P1-04DAL-2 - Output Module
4-channel, 0-10 VDC, 12-bit
resolution

16-bit resolution
=} ' ) ® or 26 W of output power with VDC or VAC P1-4ADL2DAL-1 - Combo Module
n| . input options. + P1-04AD-1- Input Module, 4-channel 0-20 mA in, 2-channel
gy 4-channel, 0-20 mA, 16-bit 4-20 mA out
— PLOAC Pl o ) ) resolution
pLOIOC R e Productivy.s.. 561 v?/lDCi 1tz 24 VDC input with 24 VDC, 0.67 A, P1-4ADL2DAL-2 - Combo Module
Productivity?..... Preductivityis.- output. - P1-04AD-2 - Input Module, 4-channel 0-10 VDC in, 2-channel
. P1-0IAC - 100-240 VAC or 125VDC input with 1 tchannel, 0-10 VDG, 16-bit 0-10 VBC out
24 VDC, 0.67 A, 16W output. P1-08DAL-1 - Out
- -1 - Output Module
A oz 704 . b Can. ) ) « P1-04ADL-1 - Input Module 8-channel, 4-20 mA, 12-bit
fnoat=tou e P1-02AC - 100-240 VAC or 125VDC input with 4-channel. 0-20 mA, 13-bit resolution

125V0C, 20W

WAUTOMATIONDIRECT?

\\VAUTOMAT\OND\REC\' 3

24 VDC, 1.08 A, 26W output.

NOTE: You can use your own 24 VDC power supply
by wiring directly to the PLAM-100 CPU power

terminals

Discrete I/O Modules

Discrete input, output and combo input/
output modules are available in 8 or
16-point versions with various DC/AC
voltage ranges.

« P1-08ND-TTL - Input Module 8-pt, 3.3-5 VDC
« P1-08ND3 - Input Module 8-pt, 12-24 VDC

Starting at

$95.00

(P1-04ADL-1)

Specialty 1/0 Modules

Specialty modules are designed to perform
specific functions.

TLLLELL L L

"

resolution

P1-04ADL:-2 - Input Module
4-channel, 0-10 VDC, 13-bit
resolution

P1-08ADL-1 - Input Module
8-channel, 0-20 mA, 13-bit
resolution

P1-08ADL:-2 - Input Module
8-channel, 0-10 VDC, 13-bit
resolution

P1-04DAL-1 - Output Module
4-channel, 4-20 mA, 12-bit
resolution

P1-08DAL-2 - Output Module
8-channel, 0-10 VDC, 12-bit
resolution

P1-04THM - Thermocouple
Input Module 4-channel, 16-bit
resolution

P1-04NTC - Thermistor Input
Module 4-channel, 16-bit
resolution

P1-04RTD - RTD Input Module,
4-channel, 16-bit resolution

Interactive Hardware Configurator Tool

Use the inferactive configurator tool on our webstore to quickly
configure your ProductivityOpen system fo your specifications.
Simply choose the power supply, /O modules and shields you
require with the connection options you prefer and send the

« P1-08NE3 - Input Module 8-pt, 24 VAC/VDC « P1-08SIM - Input Simulator Module, 8-pt

« P1-08NA - Input Module: 8-pt, 120-240 VAC « P1-02HSC - High-speed Input Module, 2)

100kHz counter inputs, 2) 5-24 VDC general
« P1-16ND3 - Input Module: 16-pt, 12-24 VDC purpose inputs

=
.

P1-16NE3 - Input Module: 16-pt, 24 VAC/VDC « P1-04PWM - Pulse Modulation Output

Starting at

$47.50

(P1-08TD2)

8 s woro o

—~ o o

V|

22400 1N
g ;am ouT

= w oo Qe e a2

S g aam0e
+ SKoUTUT

« P1-08TD-TTL - Output Module 8-pt, 5 VDC

« P1-08TD1 - Output Module 8-pt, 3.3-24 VDC
. P1-08TD2 - Output Module 8-pt, 12-24 VDC

« P1-08TA - Output Module: 8-pt, 120-240 VAC
« P1-15TD1- Output Module: 15-pt, 3.3-24 VDC
« P1-15TD2 - Output Module: 15-pt, 12-24 VDC

« P1-15CDD1 - Combo Module 8-pt 12-24 VDC
in, 7-pt 3.3-24 VDC out

. P1-15CDD2 - Combo Module 8-pt 12-24 VDC
in, 7-pt 12-24 VDC out

Module, 4) 0-20 kHz pulse modulated outputs,
0-100% duty cycle

Starting at

$52.00

(P1-08SIM)

S
SINK—1=

-3

w ™
SOURCE

selected parts right to the shopping cart.

Shop

Overview | Technical info | Manuals | Reviews

P1aAC

Pouer Supply.

4m
‘A Paver Supph 20200 —— v
VAC, 74UAr 128 YBC, 39N o

Configure a ProductivityOpen Controller

Choose your system components and send the selected parts directly into your shopping cart,

Module: Moduls: CPU.  Module: Module: Moduls: Module: Moduls: Module: Module: Module.

11501 P1.16ND3 P

- . . = =2 =2 RAE BE,
i Relav 1/O Modul Industrial-grade Shields e e R D ooEpam
g elay 1/0 Modules g e : 8. S
E | | ) ProductivityOpen industrial shields are rated i B jj" “‘j" jjj“ :jf jl‘ji“ i
i Relay output .modu es support devices for harsh duty and can add needed function- s E T
| that operate with voltages up to 240VAC ality o the P1AM-100 CPU. S e
= or 24 VDC.
b P1AM-ETH - Ethernet Module, provides a single H—— '
o 18 ' \P/,lAg BI;T/S t Output Module 8-pt, 6-24 VDC/6-120 10/100 Mbps Ethernet connectio% s Starting at Total rie:$71075 Total Inute: 20 ot
~ W J p
Starting at e = g . )  cari '
¢ Bl - - PL-16TR - Output Module 16-pt, 6-24 VDC/6-240 %/2\3’4 /?%Esﬁg\zqu-piz?geringlﬁg provides two $ 55.00
$61.00 = (L VAC, 2A/pt S Shield. sub (PLAM-ETH) . .
3 . « P1AM- - -pins Extension Shield, subset
. NO7 | ‘ «+ P1-16CDR - Combo Module 8-pt discrete 24 VAC/ ) b CI k h
(P1-08TRS) = VDC in, 8-pt 6-24 VDC/6-240 VAC relay out, 1A/pt ?f MKR header pins routed to front-facing 18-pt Ic ere to go now.
- oureUT erminal block
: o'lt]E\!-PAUT
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4 expansion options for maximum versatility Productivity..............

The P1IAM CPU is designed fo reliably take open-source LEFT-SIDE EXPANSION (LSX) RIGHT-SIDE EXPANSION (RSX)
control into the industrial realm. But we didn’t stop with just the « === CPU
CPU. We've also engineered a collection of industrial shields r — — . . '
T ) )
that can add needed functionality to the controller. Options : m; o m /e Y O 0 .
including Ethernet and serial communciation can eosily be ?, P1-4ADL2DAL-1| P1-4ADL2DAL-2 P1-4ADL2DAL-2 P1-15CDD1 | P1-15DD2 |MEE L Wfﬁ-jfﬂ
added to the left side of the CPU. Readily-available Arduino il ) o ml 2 N B G-
shields can also be added to that side if needed. On the right g 2 |m] - 2 |m = o |=|M: |= 2 |m
- . & 3 |m ) = 3 |= = 3 pE ENPA | 3 (0|
side of the CPU, you can expand the system with low-cost \% o |ul - s = D Call e il
s . . £ | E] =
Productivity 1000 discrete, analog and specialty I/O modules. "g' 5 (=] = 5 [m = el L]
; . " . . 100240V 74vA 13 6 |m - 6 |m - 6 | = 6 (= 6 |= |
Up to 240 discrete 1/O points are possible on the right-side, 12506 Sow 15 7 |m| . 7 |m = 7 (=l | = " 7 |s
. . .. > | 8 | = c1 1 8 |m
with virtually unlimited 1/O on the left. 4 ‘ =" » ol "= w - ol B | 1 = (o oz
= » @ @ 9 2 | = 9 (=
! i i i o 9 |= - 9 |m = | .2 V2 2 v2s 2 1 (=l | =
It's your choice to select any configuration that meets your Z al - el -2 oS (e (e | [ | = 3 qH FE
needs: % lg - 1 (= L] 14+ Va+ Va+ 3 2= 3 g= 4 = . :
2 = = 12 (= = o o o 4 2= 4 Zm c2
g . . 13 [m = . Viee | V.o (M Sk c SE 2 - B
z - . 14 [m = | . 3 V2 B 6 | =puye = > Al L=
5 !‘ Ll 15 |m = com com com 7 | = 7 |m 7 - : 12 =
2 .! = 16 | = com com com Y+ | c2 | 8 I _10 (m
= P s S 0-20mAINPUT | 100-240VAC | 12-24VDC
: RELay | a2omAour | tzzavpc | C2OmAN - DIGRER S | 3@7)@”3&'4 w#ﬁﬁéﬂ?ﬁm 12'"?:#0,_ E:\Y:D(:ﬂ/lf;‘ﬂll?'i; ANALOG | NRUT | NPUT

1. 100% industrial

Ensure that all aspects of
your open-source controller
are protected from harsh INDUSTRIAL-GRADE POWER SUPPLY
environments with industrially-
rated power supplies, shields,

CPU and 1/O modules.

INDUSTRIAL-GRADE

INDUSTRIAL-GRADE SHIELDS OPEN/C++ CPU INDUSTRIAL -GRADE PRODUCTIVITY1000 I/0 MODULES

- . -
@l Dl Ml [~ i
ﬁ AwAET — P1-4ADL2DAL-1 P1-4ADL2DAL
Industrial Maker . " |m -
L] L] | 2 |m =
Got a specific Arduino shield you want » . | 3 |m =
: - = j " | B u
to use in your process? That's perfectly ; o o E 5 | 41 &
. .. E 14€TX !-ld%n( - - |
okay with the ProductivityOpen controller. - suon | - . | 6 |m =
- - : g [ . - 7 |n : =
Simply aftach any compatible Arduino A T Ce o = x = = ﬂ‘ by =
. . x s sc = vi -
shield(s)* to the left side of the CPU G Tanon |2 N . i Ml W =
S ‘ : . £ £ N
and use Productivity1000 industrially- s - . 10 | - = 537 i
. = + Va+
hardened /O modules to give your - - ':;; -y M =
. . = TP =
controller added protection from field = " 1 (= " FER BER-
i - " 14 |m 1 |m 125 [ 2 S
equipment. - i | 15 | cov (M com
= = 16 |m | cov [ com |
| o — | hmer [ [ cuar o

OPEN ARDUINO SHIELDS

4. DIY all the way

Build custom electronic circuits and interfaces for your
control system with our proto board. The PTAM-PROTO is
a generic perf board with 100mil thru-holes for your own

3. The jack of all trades
You can mix and match any combination

of compatible open Arduino shields* and \ ‘ : ['—_‘ = (= [~ [ (=~ (=~ (.
industrially-rated ProductivityOpen shields - . Nl _‘3 . SRR 7012031 PI-ADLZ0AL 2 PI-4ADLZDAL2 P1SCODT | P

profotype designs.

;—1 eacptfgj C:r/iyz)o :;LOl cé(:w?r;(lel elro?wlél:gbizr: b L4 « I8 5 ﬂ T [ Click below or go to http://go2adc.com/hardwarevid to view
. - - g g . e 2 |u| 2 | = .’
designed to provide the utmost flexibility £ £ .‘ v |l - 3 |m ‘et
to satisfy both Makers and industry 8 & = o = e s =o
=z Z - 6 «
professionals. é 2 . ™| - - ;.
o - Y ¢ . d’ : e B = GH B
38 MOSI » . .2 vzﬁg 1 | = 1
*Use discretion, since many of the consumer- = i o ol g s HM |- EN
~ i i « e v | Bl 2o B0
grade Arduino shields are not suitable for . e = g E u e K
industrial applications. = = I8 . 5 = ey B F "|l|| Check out aII.of th.e
- o ¥ MY on Wl |- hardware options in
. « [ . = o - e R - 1 this video
_]' ;uwm -. -l;RUETLPAJT | T Lsélzlkzég%‘fn L anéuv‘v';'aﬂu‘SL nu;mﬁcullift_ ﬂn;‘U%l)CCU‘{l«T_, ;zaz;;/‘;)gﬁ weuTo
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Tested, tested, and tested again to ensure quality \PI’OdUCtiVit}"E

Open (0000000000

Why should UL have all the fun? Getting started is easy with our

FACTS Engineering, our development and manufacturing partner convenient starter kits!

for Productivity controllers, takes product reliability very seriously. . . .

When developing new control products like the P1AM series, FACTS Onur storr’r\ir k”scﬁ);ljwizevﬁiryflhlﬂ? Ejeeciij Totr?el’r ly/OCL)J
thoroughly tests them in house to validate their longevity. Once the (r)n (;Iolu oy.W ; ! bl s ng r; f S'r ILIJSinol ded
product has been through FACTS' rigorous testing, there's really no wi(f)h L;heeSIPI?OAIv(\a-S%ZR%S E” Thi: Ei’roise i(r::’rend(;z fir
doubt theyll be certified by UL. industrial Makers who are ready to get a jump on
FACTS has many in-house testing stations at their facility in New ® their next project. The PTAM-START2 is a lower-cost
Port Richey, FL, including a shake table and temperature chamber starter kit without industrial shields and includes CPU,

that they use to ensure your controller continues to perform, no
matter how harsh the environment, well beyond the purchase.

e

o o T

industrial 1/O, power supply, etc., perfect for those
wanting to learn more about open-source control.

Order yours today and get it fast with our FREE
two-day shipping!

Sustained sinusoidal
and shock vibrations

IEC 60068-2-6, test fc
IEC 60068-2-27, test Ea

UL certified for What's in the P1AM-START1? 5288 00
temperature fluctuations A kit for the devoted Maker: [

(1) P1AM-100 CPU
o o o (1) P1AM-ETH Ethernet shield P1AM-STARTA
Of o C/ 32 F to 60 C/ 1 40 F - - (1) P1AM-GPIO MKR-pins extension shield
N Y e : (1) P1-4ADL2DAL-1 analog combo module
(1) PSL-24-030 power supply
(1) USB-CBL-AMICB6 programming cable
(1) 3-wire power cable
(1) P2-RTB terminal block
(1) P1-10RTB terminal block

B Vihars inthe 1AM START2? :223 m
Noise i it B - ' ’ — = A kit for the PLC’er wanting to ()
oise iImmuni 2 2 e P B 7 learn Arduino:

_ y =~ 3 ; p = s ' (1) P1AM-100 CPU P1AM-START2
|[EC61131-2:2017 Zone B (1) P1-08TRS relay output module
(1) P1-08SIM simulator input module
(1) P1-01AC power supply

(1) USB-CBL-AMICB6 programming cable
(1) 3-wire power cable

' = LW BRSSOy 2 (1) P2-RTB terminal block
& o PR e P

The P1AM open-source
controllers are designed
. . : % ' Watch as FACTS Engineering puts to survive where others fail
Vibration/Temperature . [ES1 the controller through its paces and we guarantee it with a
Testing Footage: | N . N - with their in-house shaker table two-year warranty!
* o - . [ and temperature chamber.
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Language Settings Tools Macro Run Plugins Window 7 + WX

i pelhplax G55 =N EoE0Ace EENEE

Exceeding the needs of an ever-changing industry

rt DigitalInOut, Direction@REE
As industry changes, we are there for you! CircuitPvthon AR
Lefls fOCe |1‘I W”h 1‘eChnO|OQYI ChOnge is constant. NeW GdVGnCemenfs CirCU”P fhoﬂyis su Or"ed Wlfh the P'l AM 200 CPU Ond ;S E:a::f:“;;ﬁr:sf.* IﬁtiaJ:zes base. -Returns-the -base b:ect.ﬁ
and fechniques are always on the horizon and one major shift ticki h d firstsketch to vi is q derizative of tthP thon broaramming lanauage built I | ™ viconcc- s - Gomment - chi sevon- 52+ Yo dom's- bave: - discrete - cuEpu ‘moduLeEED
we see today is in controller programming. Ladder Logic is sfill a Click image or go to http://go2adc.com/firstsketch to view o ey prog Ing fanguage b r i SN T e am
. N Specnﬂcolly for mmroconfro”er& Unhke fhe Comp||ed 17 shannel 2 vesk = asyncio.Create Sask(plam biink ousput (a2, 3)) § Blik Gil cn s1ov levery seconiMR
very populor programming mefhod bUf ther mefhods, ||ke C++ Code written in fhe Arduino |DE Circuiﬂ:’ fhon Uses a 18 :eliaitask— asyncio.create_task(plam blink output (output_module[4], .5)) # Blink ché cn- slot-1- every half second
prog rcmming, are moking big inroads into industrial automation ‘ ! ! ’ i Y i 15 Ehtmned 7 eacke = seyncio. coeate_Sask(piam Blank ouput (bnes(1) (71, 29} 4 Blink o o sice L evesy. quasier second
thanks 1o low-cost microcontrollers like the Arduino. But keepin runtime interpreter which offers more ﬂex|b|||fy with code i B sk = [channeh 3 cask, chamoed 4 sk, chamael 7 sask 4 Lise o ek o iR
= ) S ping g editors and code syntax. CircuitPython can be edited § Bhserece faue - Comens ol chis cecuien S o don have ¢ diccie o s o
up with industry trends doesn’t mean you have to sacrifice system il ) ol ) e LT N v am
infegrity I i il using any text editor including: o = asnsin crais vankrin A Chunge G 0 Ple(E] e £ 311§ o o5 o
: | e o
The P1AM-100 and P1AM-200 CPUs provide a C-++ programming : L\/’\OTep(’d o L e omm
environment using the Arduino IDE. The P1AM-200 CPU also "I}lﬁlil"llun . S Lljal' Text £ e .
allows you to code with CircuitPython if that is preferred. Both CPUs I hmd‘ . I[L)JLEIme ex 5 S e . .
\ 34 [hex (1) for i in-mac]!") Print-MAC-Address| LF]
offer supreme reliability by using industrialized hardware that can LS . Th = B
handle any job! . . enny EO ey S
Us|ng the Arduino IDE: e GNU Emacs |l T s s o o s s
See how to program vour " Pores < busio TR (hoR e T 1 o
Arduino IDE Productﬁ/ity%peny As with Arduino IDE programming, CircuitPython has a i i Several example CircuitPython
large open-source development community providing s rograms come preloaded
-download here- CPU using the Arduino IDE ; : N - prog p
g users with a wide assoriment of libraries and example : on the P1AM-200 CPU!
code for various applications. 5
For use with: Bl e .

' ' ° s® Python file length : 5,686 _lines: 145 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-2 NS

Mac®

@ sketc Linux® # ProductivityBlocks untitled * P r@d uct iVi.w®

File Edit
T New Save Save As Open ! eeee0e0000 DIOC

ProductivityBlocks

Based on the ArduBlock concept, ProductivityBlocks is a
graphical programming interface and add-on to the Arduino
IDE. If you have ever programmed with C++, you know
how tedious it can be hunting down the dreaded syntax error
like a missing semicolon or bracket. ProductivityBlocks helps

Default you build your sketch program by dragging and dropping
Bt s 1 interlocking blocks; the associated C++ is generated for
you!

ProductivityBlocks works with either MAC or PC systems
offering custom blocks that use terminology common to
iaan = industrial controller functions so their purpose is easily
void setup() Serial COM Slot understood. Many are customized for Productivity1000 /O
t _ CHe Bro g Write Analog{.: Point modules, ProductivityOpen CPU and shields, and creates
R e U000 R i & an easier inferface for coding that will save you time and
while (!Pl.init(}} P1 Setup ¢
debugging headaches.

Program
sketch_dec0fa

Control
#include <P1AM.h>

$include <Pl HSC.h> Operators 2R baud 9600
Serial Start config SERIAL_8N1

int _PBVER 1 outCounts = 0 ;

{ . P1AM CPU ‘ i out

: Arduino Integ rated Development P1 Module Config pELnlese! us L outCounts gt o ProductivityBlocks is supported by the P1AM-100 CPU
1 Environment (|DE) B = e — ' and the Arduino legacy IDE (version 1.8.19 or earlier).
void loop() The Arduino IDE is a C++ programming environment used P1HSC —
. for writing and compiling source code for Arduino-based P1PWM

Pl.writelnalog([_PBVAR 1 1 g . .
_eevaR_1_ouccounts — (] controllers. The IDE contains a text editor for code writing, an

if ({ ( _PEVER 1 cutCoun|  output/message area, a small toolbar for common functions

i . .
[ T - and a menu bar. It also has a Monitor and Graphing output

Set Integer

[Comments]

: ProductivityBlocks
Dty itszaonis o GG Interface

} window which helps with debugging your project. _ -
delayMicroseconds( 1000 . . . download here
; Programs written using the Arduino IDE are called
sketches. You can download previously-created sketches v

from the Arduino community-at-large for “code-in-an-
instant” or create your own using C++ or the super-easy
ProductivityBlocks inferface.

For use with:
u Windows®

Mac®

Save Image About Background Color Serial Monitor Serial Plotter
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Tons of helpful resources available anytime | Usoranuais & | o R

DOCS istrial controls , ) ..
Direct Sales in US and Canada | 1-800-633-0405
Free manuals and oo

AutomationDirect Community

Our technical/community forum at www.go2adc.com/P1AM is the place to go

for help with your PTAM-100/200 project. There you will find:
. Links to our GitHub repositories - Library, Board Support and Mechanical
. Arduino IDE install link

+ ProductivityBlocks interface download (for use w/ P1AM-100 CPU and legacy l LPI‘OdUCtIVItVoDen

Arduino IDE only)
. Links to numerous helpful videos

documentation # Home | Products | Support € MyAccount | Ordering

Qpen Source Controll... > ProductivityOpen (Ar... > Controllers & Shields > P1AM-100

;;;;;

CAD Drawings
3-D AutoCAD
drawings and models

Next Item >
. Most of all, ideas and advice from industry professionals with various

backgrounds and expertise

2 YEA
QVARRANT

Qur online store at www.automationdirect.com

g . s I ‘ has all of the product information you need.
Automatlon Dlrect Communlty P : ivityOpen Arduino-compatibl  Specifications, agency approvals, inserts, manuals,

i » external 24 VDC required. 3D CAD files and more can be found here 49.0/
forum WIth 29’000 members Need help selecting a PLC| 24/7/365.
and grOWing! f—7 ‘ Q\ Use our selection tool to cq

www.go2adc.com/P1AM

Qty. InCart: 0

él" @ Go to the Product Overview for this category.

( o
iy
i ==

oyzzai

ONINAQYY

|] Add to BOM or Favorites

What to expect for
YAUTOM:. the PLC GURU

Report a problem or incorrect product information. @ Want it delivered to 30040 by
ithin 6 hrs 35

Ground at

- e L stal code
ﬁ General Community Information ¥ Technical Forums Topic ¥ Contact Support User Guide Return to Store g EE
4% w CUSTOMER F.RUMS
b S Cﬁnlﬁctl 19 People with Solutionss -

YAUTONAT ONDIREC

cef.@"

Preductlwty

essssssse Blocks

# ProductivityBlocks untitled *

New Save Save As C

) sketch_decD6a | Arduine 1.8.10

|
File Edit Sketch Jools Help _ Program |

Cortrol

Operators

Math Serial Start

sketch_dec0fa
------
#include <P1AM.h> Variables/Constants
#include <P1_HSC.h> 3 — |
Removable Media Initialize l"-‘1 N!: Hules
° 0 S
Ard u I n o I D E Seria.l Monitor 5
-download here- e o e
P1 Setup [ ]
- i " — e CAD files, photos, helpful
intc I L. or use WI : P1 Mudult.fConﬁg °
Windows® e How-to videos are all here
Serial.beq: I n ows P1PWM
Mace - 24/7/365
} Linux®
woid loop()
r-zl-lﬁlProductiMityQpenOverview YVAUTOMATIONDIR § @ 1-800-633-0405 www.automatio irect.com/ProductivityOpen ProductivityOpen Overview mPRA-17
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E P1AM-100_ModbusTCP_t

| Arduino 1.8.10

“But what can | do with it?”

The short answer is, “Whatever you can think of”. The PTAM CPU is Any JOb any |ndust|’y
a blank canvas and if you have the know-how, you can make it do
almost anything. On the other hand, if you don’t have much experi-

File Edit Sketch Tools Help

P1AM-100_ModbusTCP_KitchenSink

Simple data logging
lloT functions

YAUTOMATIONDIRECT?

ence with C++ or CircuitPython, there may be a program already . Pickand place applications — —
written that will do what you need. That's the beauty of open source - . Temperature and humidity monitoring e rvay TR o
many fimes what you want to do has already been done and can easily . Greenhouse automation Com mun Ity Foru m

P1AN-100_ModbusTCP_KitchenSink

be found online (the PIAM-200 CPU comes with several preloaded « HVAC control “CH
CircuitPython programs as well). +  Carwash systems R ] “ DO
- Water treatment facilities e, S e sor sneoing citense “%S E <0 W’l’
Client newClient Ve ccept {)

boolean MB_I[16]:
int MB HR[16]:

So, make it a simple data logger with an Excel interface, incorporate - Package/material handling pastuds dssusRstes [/ Rt ssiill e | Qs § (o)
R . . for {byte i = 0; 1< 8; i#+) |
a Modbus TCP server for C-more and other HMIs, or make it a pick- . Generator switchgear I i€ tiokematih £ (,& GJ '5
e Claenee(s] - nenclicnss
and-place controller on a production line, it's completely up to you Lighting control g sl T B ttens, oo+ Q
. . . . w&ﬁﬂm IPAddress ip(10, 11, 0, 177); //IP Address of tl ik,
and your imagination! seoteen b8 €061 &

EthernetServer server(502):
ModbusTCPServer modbusICPServer;
BthernetClient client;
EthernetClient clients[8]:

int client_cntz

//Tf there packets availabld

modbusTCPSe:
modbusTCPServy
1

void setup() {
—

Use it to display P1AM-100 CPU e

(Arduino-compatible for (yse 1= 07 1

] ] [ ) (] if (clients[i] ss
critical information - controllen | | S

MODB(/

- Serial.print ("Client Stoppe
Serial.println{client_cat);

s i
e — PR, 1P1-04ADLE11 M8 P1-08NA " P1-16ND3

P1-02A RGN "
Productivitysss... ot | 3 c1 2 S| . v o ol
1 |m Pk 1 (= 1 |m T‘l 1l = 1
ALY 2 (= Pl 2 = 2 [m 2 = = 2
3 (= HEE 3 |m | 3 |m 3 |m 3 pm L] 3
4 (= 4 |m | 4 |m 4 |m 4 B !
5 | RS 5 |m f - 5 [m 5 (= 5 =m = 5
O o (=i o = B 6 [m o = 6 = " 6
125VDC, 33W 7 |m !l 8 7 [md - 7 m 7 |m 7 |m = 7 —
| 8 |m L, 3 8 |m | - 8 |® 24V 8 |m 24V 8 (= ] 8 K
| }‘ — I c | - o (i V2 vie ] 2 cg =
= o = e I o = o [m J0NN 2+ = vz 2 1= = 3
o = 10 |= e 10 |= | He 10 |= 13+ = 3+ 2 |m = -
Cz) 1 | m e 1 |m | i 1 |= 14+ | vas | 3 gm = 2
o 12 (= PR 12 |= | 12 = ov = oW =
g| 13 |= fHE 13 |m | } 13 = 15+ = Vie H
= 1 | ; 14 | e 10 [ Q6+ = var Use It as a z
5 15 | m RS 15 | = R 15 (m 17+ = col z
S LR éﬂ 16 |m | 16 |= 18+ col o
clrculththOn (7= . CReLy ) e2mAQUT - teoqupc [ G OIONCIN 0-10D¢

P1AM-200
CPU

also available

Bl simple data logger
TCP/IP

4

Cmare

Use it throughout your
process for reliable
monitoring and control

—

lom)

Modbus®
RTU

5

Bar code Message

Sanner  Diplays  Sale | VFD A wide variety of supported 1/0

UNLOADING CAPPING PACKAGING

Mﬂiﬂ W 5"( "‘“ Jih i m

'S p s
um..ll..u uln. H..n il o ﬂh -n o .nnm
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(()'1)11[#)ADuring the holiday season, the amount of packages being sorted triples and the sort runs for
much longer than usual. During that time, the diverter arm fires almost continuously.

(O D) UGN R{YITD The longer runtime and excessive diverting has overheated the
controller, making the output fail ON. The diverter arm stayed extended and packages were damaged as

Don’t take chances with maintenance costs
they were crushed against it. The company had to make an insurance claim to cover the losses. Company

The cost of maintenance can qui Ck|y destr oy reputation took a huge hit and customers went elsewhere for their delivery needs. But the cost to replace

. t t ret d | : d the controller was minimal.
your iInvestment returns ana your sieep! ‘PI"@ UCtiVi ®
t.y Open

LA TP E (118 Controller and 1/0 modules are rated for operating temperatures up to
When it comes to using a consumer-grade single-board microcon- (0000000000

60°C/140°F so system functioned as intended without issue. |
troller in an industrial environment, some say “So what if it breaks, ' v ' ' w v ' v \'
I'll just replace it with another inexpensive microcontroller.” While '
| )

that may be an option, adding fo your maintenance costs is never a
winning scenario.

|
s ' f - : ol € Y
It’s believed that up to 20% of plant operating expense is mainte- g f ( f S - IgdUStS"al G:;(Je +$$$ ?
nance related. That’'s a good chunk and planning ahead to add ll . Em I [ProOpen,. pen-Source S [{,\ |
to that percentage isnt a good idea. Besides the cost of replace- [ starting at ﬁ
ment parts and the labor needed, you'll also have to consider the | | J i | & - S
possibility of pulling valuable resources away from other projects, ] | z 69 00
the increased probability of a failure during peak production hours, é ®
having to keep a large inventory of replacement parts on hand, and E
if any domino affect will occur from the failure - meaning how will ‘%
the machine/system react and will other components fail as a result? ‘ »
When you look at the big picture, it's apparent that the “I'll just IIIIII
ZﬁEEJ;nhjncgf Srjr?]l:r_ gr?(:;zoilcfrg;ggéﬁ;os biiiﬂzrecgzst:! é::, ) "" CONDITIO: A pallejc of heavy packages was sent through the sorting facility, exerting [
aftractive, the savings in maintenance and downtime that you get "ll' T I unusually high vibrations on the conveyor belts.
with an industrial microcontroller blows the initial $30-or-so price S .I CONSUMER-GRADEMICR caused one of the shields on the
difference out of the water! um..‘. ! controller to shake loose and the diverter was firing intermittently. Many packages were
“ missed, causing them to be transported to wrong destination. Sort had to be extended
two hours to fix the problem and trucks were very late leaving the facility. Once again
m%u work for a package delivery service, and at your 7 additici[rll]al I?]boltrj costs were reﬁuired, the company’s reputation was hit but the costto |
> . . ! / reseat the shield was minimal.
;Orf:ung fa.thty ()j/pu need to p|l]l rcha?e ac?. |ne);]pen5|ve co?)tro"fjr verter nstalled and commissioned . 0 \ Controller and industrial shields are rated to withstand both
0fire a single diverter arm that is feeding the new outboun Diverter installed and commissioned. +$$ : sinusoidal and shock vibrations so system functioned as intended without issue. 1
conveyor. Let’s see what could happen in this industrial Diverting as expected with no issues. Initial
environment with the PTAM-100 vs. a consumer-grade controller and 1/0 hardware costs were v v . v v v v
microcontroller. . minimal W|th the PTAM-100 being slightly
more expensive than the consumer-grade
version.

Productivity:...

/ With a ProductivityOpen controller
- 7 you have decades of industrial
: /7 control design expertise backing the
INDUSTRIAL-GRADE product along with thorough testing
MICROCONTROLLER == procedures to ensure it can handle

1

-n

whatever the application throws
its way, allowing you to sleep well
through the night!

Initial HW Cost /

(OJIDJHIVIP Excessive electrical noise.
(NN Z TN FCIION LT Noise has caused the diverter to fire erroneously.

Boxes not intended for the outhound line were diverted there and loaded on the wrong
truck. The truck had to be unloaded and packages sorted again, causing deliveries to be |
_______ extremely delayed. Cost of adding noise mitigation was minimal but costs to company
reputation and labor expense were not.

LRI T & 0B Controller and 1/0 modules are immune to noise interference
(IEC61131-2:2017 Zone B) so system functioned as intended without issue.

CONSUMER-GRADE
MICROCONTROLLER

Initial HW Cost

T i L] ¥ T T T L T
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For open-source control built for the industrial field, the choice is clear! -

| B me

i
=
f

)

YAUTOMATIONDIRECT?

esssssses BlOcks

{
Consumer-grade controllers have their place, but the harsh conditions of the Py
industrial world is not one of them. So ask yourself this simple question, when it
comes to your and your company’s reputation,
Would you rather:
[
o w )
~N
A |OW-COST open-source Conh’O”er bUIH specifico”y {OI’ ‘rhe indus‘rrio| = A |OW-COS1' open-source Con‘fro”er fhof is in‘fended ‘for Clossrooms
automation field by engineers with over 25 years of service to that field, and hobby projects, with no long-term product support or decades of
with a sound product support structure, and helpful resources that will experience servicing the needs of automation professionalse
be there for you now and in the future?
| |
Productivity............ |
2 )
B B Bl YEAR MICROCONTROLLER
& .
: Preductlwty \ J

CONSUMER-GRADE CONSUMER-GRADE

SHIELDS OPEN/C++ CPU

LONG-TERM PRODUCT
SUPPORT

INDUSTRIAL-GRADE SHIELDS |

Industrial-Grade

Open-Source CPUs
starting at

Wi \
INDUSTRIAL-GRADE OPEN CPU I OVER 25 YEARS OF
(C++ Arduino or CircuitPython) | AUTOMATION EXPERTISE

oo LRI I = 'W
F
INDUSTRIAL-GRADE PRODUCTIVITY1000 I/O MODULES | ;
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