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Chapter 3: Analog I/O Specifications.

Analog 1/0 Modules Overview

A variety of analog I/0 modules are available for use in local I/O bases.

Each I/0 module is identified as an “Input”, “Output”, or “Input/Output” module on its
front panel using the color coding scheme listed below. See Chapter 2 for discrete 1/0
module specifications, Chapter 4 for specialty module specifications and Chapter 5 for
module wiring and communications. The following pages contain the analog I/O module
specifications.

There are twenty-two analog I/O modules available. The specifications and wiring
diagrams, along with configuration and scaling information are in this chapter.

Use the hardware configuration tool in the Productivity Suite programming software to
setup the I/O modules. See the Productivity Suite help file.

Analog Input Modules Analog Output Modules Analog Input/Output Modules
- Module Type - Module Type e
== == === _ (Blue: Input) === _~ (Red: Output) e

P2-8AD4DA-1

Module Module Type W
{ > Part Number 1 (White: Input/ 2833
Output)

I
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= NOTE: The OLED display will time-out after approximately 4 hours without interaction. To wake,
— | press SEL button below display on the front panel.
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- Chapter 3: Analog I/O Specifications

Analog I/0 Modules

Analog Input Modules

Productivity2000 Analog Input Modules

Part Number ':;::::;;;f Description See Page
P2-04AD 4 Voltage/Current 3-6
P2-04AD-1 4 Current 3-12
P2-04AD-2 4 Voltage 3-17
P2-08AD-1 8 Current 3-22
P2-08AD-2 8 Voltage 3-27
P2-08ADL-1* 8 Current 3-32
P2-08ADL-2* 8 Voltage 3-36
P2-16AD-1 16 Current 3-40
P2-16AD-2 16 Voltage 345
P2-16ADL-1* 16 Current 3-50
P2-16ADL-2* 16 Voltage 3-54
P2-06RTD 6 RTD Input 3-58
P2-08THM 8 Thermocouple Input 3-65
P2-08NTC 8 Thermistor Input 3-72

* Low resolution analog modules without OLED display.

NOTE: The OLED display will time-out after approximately 4 hours without interaction. To wake,
press SEL button below display on the front panel.
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Chapter 3: Analog I/O Specifications.

Analog 1I/0 Modules

Analog Output Modules Productivity2000 Analog
- - Output Modules
| P2-08DALT Part Number T:LII::::;I? Description See Page
P2-04DA 4 Voltage/Current | 3-76
P2-04DA-1 4 Current 3-82
20 ANALOG OUT
P2-04DA-2 4 Voltage 3-87
P2-04DAL-1* 4 Current 3-92
P2-04DAL-2* 4 Voltage 3-96
P2-08DA-1 8 Current 3-100
P2-08DA-2 8 Voltage 3-105
P2-08DAL-1* 8 Current 3-110
P2-08DAL-2* 8 Voltage 3-114
P2-16DA-1 16 Current 3-118
P2-16DA-2 16 Voltage 3-123
P2-16DAL-1* 16 Current 3-128
P2-16DAL-2* 16 Voltage 3-132

* Low resolution analog modules without OLED display.

Productivity2000 Analog
Input/Output Modules

Number of i
Part Number Channels Description See Page
P2-08AD4DA-1 8/4 Analog Input/Output (Current) 3-136
P2-8AD4DA-2 8/4 Analog Input/Output (Voltage) 3-142

*NOTE: The OLED display will time-out after approximately 4
hours without interaction. To wake, press SEL button on the
front panel.
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- Chapter 3: Analog I/O Specifications

P2-04AD Analog Input

The P2-04AD Voltage/Current Analog Input Module provides four channels for receiving
+10 VDC, +£5 VDC, 0-5 VDC, and 0 to 20mA signals.

cus ce

Input Specifications

Input Channels 4
Module Signal Input Ranges +10VDC, +5VDC, 0-5 VDC, 0-10 VDC, 0-20mA
g 18.23% Signal Resolution 16-bit
UNDER ) 1LSB =1 count 0-5V = 76pV
4 SPARE (Ff::s"t";‘i"’r’]‘.fya'”fb‘.’tf Lgls +10V = 305V 0-10V = 152V
lieztit &) +5V = 152V 0-20mA = 0.305 pA
Z10V.0:20mA ANALOG 0-65535 counts unipolar

DEIE g -32768 to +32767 counts bipolar

+31mA, current input
+100V, voltage input
1MQ+10% voltage input

Maximum Continuous Overload

Input Impedance

250Q+0.1% 1/4 W current input

Hardware Filter Characteristics

Low Pass 1st order, -3dB @ 48Hz

Sample Duration Time

2ms per channel (does not include ladder scan time)

All Channel Update Rate 8ms

Open Circuit Detection Time Zero reading within 1s (current input only)
Conversion Method Successive approximation

Accuracy vs. Temperature +10PPM / °C maximum

0.1% of range voltage, 0.2% of range current
(including temperature drift)

+0.01% of range max., +10V & +5V
+0.015% of range max., 0—10V, 0-5V & 0—20mA
Monotonic with no missing codes

+0.035% of range (after 10 minute warmup)
+0.2% of range maximum

+0.065% of range maximum

-96dB, 1 LSB

Edison S500-32-R, 0.032A fuse

on current inputs only

24VDC (-20% / +25%) 35mA

Maximum Inaccuracy

Linearity Error (end to end)

Input Stability and Repeatability
Full Scale Calibration Error
Offset Calibration Error

Max Crosstalk

Recommended Fuse (external)

External DC Power Required

Terminal block sold separately.

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1

[CONNECTIONSYSTEMS]
=
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Chapter 3: Analog I/O Specifications.

P2-04AD Analog Input (continued)

General Specifications

Operating Temperature 0°C- 60°C (32°F—140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 1.4 W

Enclosure Type Open equipment

Module Keying to Backplane Electronic

Module Location Any /O slot in a Productivity®2000 system
Use ZIPLink wiring system or removable

Field Wiring terminal block (not included). See “Wiring
Options” in Chapter 5.

Connector Type (not included) 18-position removable terminal block

Weight 90g (3.2 0z)
UL 61010-1 and UL 61010-2-201 File

Agency Approvals E139594, Canada & USA
CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”’T‘.b et 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1 in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ib-in (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1

PI'OdUCtiVi M(...........Hardware User Manual, 3rd Ed. Rev.J 3_7



- Chapter 3: Analog I/O Specifications

P2-04AD Analog Input (continued)

Wiring Diagrams

COM

INTERNAL
MODULE CIRCUITRY

|
—- 11+ E”@ 2500
V2+
2 L GozAoc
e | =
V3+ ael- 1 [ cH3ADC
— 13+ \‘ 2500
Va+ cn . [ cH4 ADC
— 14+ \o 2500
com -
COoM Llels
COM :
=R
L=l
Oe=
el
el
24VDC- EHel< ISOLATED
|_-| I+ 24VDC+ ES) | ANALOG
CIRCUIT
24VDC User | POWER
Supplied Power | v
| ISOLATED ANALOG
CIRCUIT COMMON
L - — — — — _ _
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Chapter 3: Analog I/O Specifications.

P2-04AD Analog Input (continued)

Current Sinking Input Circuits
An Edison S500-32-R 0.032A fast-acting
fuse is recommended for all current loops.

( Vi =)
Voltage Input Circuits
2-Wire 4-20 mA ( N
Transmitter V+ @
4-Wire Voltage
* Power Transmitter coMm
9 2-Wire Transmitter Supply ) i@l
Optional Transmitter
032A
" [L032A] . .
= \_ 4-Wire Transmitter )
3-Wire Current &
- 4 \
Transmitter V+
;
COM .
. - 24VDC User
3-Wire Transmitter Supplied P 3-Wire Voltage | *
\_ pplied Power ) T
ransmitter
4 Ve ) I—| }J
24 VDC User
- Supplied Power
AWire 420 mA S 3-Wire Transmitter
Transmitter Notes:
" 1. Shield connected to signal source
User quplled common
Transmitter Power T i
4-Wire Transmitter 2. If current is chosen, I+ MUST be jumpered
. J to V+. For example, when using 4-20 mA
source for Input 3, 13+ must be connected
to V3+.
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- Chapter 3: Analog I/O Specifications

P2-04AD Analog Input (continued)

Module Configuration

Lising the Hardware Configuration 1ol in the
Productivity Suite pregramming software, drag
and drop the P2-04AD0 module mbo the base

configuration,
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Chapter 3: Analog I/O Specifications.

P2-04AD Analog Input (continued)

OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears

These screens will
then auto cycle

/ This screen yvill
P2-04AD S orrien / Momentarily Press 1 0.000V

SEL button to 2 +0.00V
toggle through 3 SPARE
secondary displays 4 00.00%

Fw. Rev.
1.00

Error Messages:
An existing error will
be inserted into the
cycling Status Info

screen.

Channels
Enabled:
4

(04324 < Input signal is OVER the maximum detectable by the module.
Fault Messages — Appear in | ignal < . Volt |
place of data during a fault [U\[DI}§ < Input signal < range minimum. (Voltage only)

condition.

1
2
3
4
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- Chapter 3: Analog I/O Specifications

P2-04AD-1 Analog Input

The P1-04AD-1 Current Analog Input Module provides four channels for receiving 0-20
mA signals for use with the Productivity ® 2000 system.

Input Specifications

43

Inputs per Module 4
Input Range 0-20 mA
Signal Resolution 16-bit

Resolution Value of LSB

0-20 mA=0.305 pA per count

(least significant bit) (1LSB = 1 count)
Data Range 0-65535 counts
Input Type Sinking, Single-ended (1 common)

Maximum Continuous Overload

+31mA

Input Impedance

250 +0.1% 1/4 W current input

Hardware Filter Characteristics

Low Pass, -3dB @ 100Hz

Sample Duration Time

9ms per channel
(does not include ladder scan time)

All Channel Update Rate

80ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs Temperature

+25PPM / °C maximum

Maximum Inaccuracy

0.1% of range (Including temperature drift)

Linearity Error

+0.015% of range max., 0-5 V & 0-20 mA;
Monotonic with no missing codes

Input Stability and Repeatability

+0.015% of range (after 10 min. warm-up)

Maximum Full Scale Calibration
Error

+0.15% of range maximum

Offset Calibration Error

+0.015% of range maximum

Maximum Crosstalk at DC,
50Hz and 60Hz

-76dB, +10LSB

Common Mode Rejection

-90dB min. @ DC, -150dB min.@50/60 Hz.

Common Mode Voltage Range

+5VDC

Isolation

+750V continuous

Recommended Fuse (external)

Edison S500-32-R, 0.032 A fuse

External Power Supply Required

24VDC (-20% / + 25%), 35mA

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part

number P2-RTB or P2-RTB-1

3_1 2 I \Productivit_yﬁooo

Hardware User Manual, 3rd Ed. Rev. J




Chapter 3: Analog I/O Specifications.

P2-04AD-1 Analog Input (continued)

General Specifications

Operating Temperature

0°C to 60°C (32°F to 140°F)

Storage Temperature

-20°C to 70°C (-4°F to 158°F)

Humidity 5 to 95% (non-condensing)
Altitude 2,000 meters, max.

Pollution Degree 2

Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1 second
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 1200mW

Overvoltage Category

Enclosure Type

Open equipment

Field Wiring

Use ZIPLink wiring system or removable terminal block (sold
separately). See “Wiring Options” in Chapter 5.

Connector Type
(sold separately)

18-position Removable Terminal Block

Module Keying to Backplane

Electronic

Module Location

Any /O slot in a Productivity2000 system

UL 61010-1 and UL 61010-2-201 File E139594, Canada and

Agency Approvals USA
CE (EN 61131-2 EMC, EN 61010-1 and EN 61010-2-201
Safety)*

Weight 90g (3.2 0z)

* Meets EMC and Safety requirements. See CE D.O.C for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”'T‘.b &1 i 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-04AD-1 Analog Input (continued)
Wiring Diagrams

| INTERNAL
| MODULE CIRCUITRY
COM
oM I
|© N 250Q CH1ADC
12+ I—/\/\/‘—'
|3+ D |© @ 2500 CH2 ADC
T BHel- —m {cH3ADC
Eele T {chaapc
el
=
Q=]
COM Ole] <
COM Elels
oM EI@:
CoM =S
COM Eels
com 28
oM ES]
oV ElSls
|_-||+ 24V+ Dj ISOLATED ANALOG
| ElSls P CIRCUIT POWER
S24\/|lIZ)((j:é’Jser |
u e ower
pp | v

| ISOLATED ANALOG
CIRCUIT COMMON

Current Input Circuits

An Edison S500-32-R 0.032A fast-acting
fuse is recommended for current loops.

4-Wire 4-20 mA

i COM
Transmitter R D®
T +24VDC User H .
n User Supplied
AC or DC
Suppliad Power =) Transmitter Power
L 2-Wire Transmitter [elel] ) 4-Wire Transmitter
Note: Do not connect both ends of shield.
e - R
I+
3-Wire Curren(
Transmitter '
+24VDC User
= Supplied Power
. .
3-Wire Transmitter coMm
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Chapter 3: Analog I/O Specifications.

P2-04AD-1 Analog Input (continued)

Module Configuration

Lising the Hardwara Configuration ool in the
Productivity Sulte programming software, drag
and drop the P2-04AD-1 module info the baza

canhguraticn.

P2-04AD-1

A0, (-ETY. TR, Ll O BT
l‘l oo proses wtan T P Senoree i dad
| g progrem iz run sith ha Podos Secorrecied
ddd [w'eul TEm Egraryw Dafpak Togs
—_——— - = - =
o laesd
i e dmr Bgrge Tar la=sm
Bt e TegraTe E " v
1 AR 001 E WETRUL LET WETE 0.1 1
1 ERER bl i M. 1.
L AP 2 5.1 -u-"l L EEES ] .50
] afiiE-3.0.1.4 :l g EREE] ! WS -3.3.7.03
- T
ira @in aart Vi far=n. | |
ke Famd BEETALE. L0 |
gy 245 ST LLE |
Moo

[ E 1]

The “Lirder Ranga Ermor” bit for each
channed activates for a signal around
Omd £ offsel amoe.

The “Crhar Range Error” bil for each
channsd activatas for a signal around
19.999 mA £ gain error,
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- Chapter 3: Analog I/O Specifications

P2-04AD-1 Analog Input (continued)

OLED Panel Display Menu

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will :
auto eycle with Momentarily Press IS 1 0000H 1 0.00mA
status information SEL button to 200000 2 0000H 2 0.00mA
toggle through 300000 3 0000H 3 0.00mA
4 SPARE 4 SPARE 4 SPARE

secondary displays

Error Messages:
An existing error will
be inserted into the
cycling Status Info
screen.

MISSING SELFTEST MISSING
EXTERNAL

24VDC
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Chapter 3: Analog I/O Specifications.

P2-04AD-2 Analog Input

The P2-04AD-2 Voltage Analog Input Module provides four channels for receiving 0-10
VDC signals for use with the Productivity2000 system.

SANANEEY cus

T — . —- CE

0-10V ANALOG IN
SEL

Input Specifications

Inputs Module 4
Input Range 0-10 VDC
Signal Resolution 16-bit

Resolution Value of LSB
(least significant bit)

0-10 VDC = 152V per count,
(1 LSB = 1 count)

Data Range 0-65535 counts

Input Type Single-ended (1 common)
Maximum Continuous Overload | +100V

Input Impedance 250kQ (typical)

Hardware Filter Characteristics

Low Pass -3dB @ 100Hz

Sample Duration Time

7ms per channel
(does not include ladder scan time)

All Channel Update Rate

80ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs Temperature

+25PPM / °C maximum

Maximum Inaccuracy

0.1% of range voltage
(Including temperature drift)

Linearity Error

+0.015% of range
Monotonic with no missing codes

Input Stability and Repeatability

+0.015% of range (after 10 min. warm-up)

Maximum Full Scale
Callibration Error

+0.015% of range maximum

Offset Calibration Error

+0.015% of range maximum

Maximum Crosstalk

-76dB, +10 LSB

External Power Supply Required

24VDC (-20% / + 25%), 35mA

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your modules, removable
terminal blocks are sold separately. Order part

number P2-RTB or P2-RTB-1

PI’OdUCtiVi fo............Hardware User Manual, 3rd Ed. Rev. J
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- Chapter 3: Analog I/O Specifications

P2-04AD-2 Analog Input (continued)

General Specifications

318

Operating Temperature

0°C- 60°C (32°F-140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Altitude 2,000 meters, max.

Pollution Degree 2

Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800VAC applied for 1s

Insulation Resistance

>10MQ @ 500VDC

Heat Dissipation

82mw

Overvoltage Category

Enclosure Type

Open equipment

Module Keying to Backplane

Electronic

Module Location

Any I/O slot in a Productivity2000 system

Field Wiring

Use ZIPLink wiring system or removable terminal block. See
“Wiring Options” in Chapter 5.

Terminal Type
(sold separately)

18-position removable terminal block

Weight 90g (3.2 0z)
UL 61010-1 and UL 61010-2-201 File E139594, Canada and
USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN 61010-2-201
Safety)*

* See CE Declaration of Conformance for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N“’T‘.b & Gl 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Ranae Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 1bin (0.28 N'm) N/A

* Recommended screw driver P/N: TW-SD-MSL-1.

Prod UCtiVityfooo
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Chapter 3: Analog I/O Specifications.

P2-04AD-2 Analog Input (continued)
Wiring Diagrams

' INTERNAL

| MODULE CIRCUITRY
|
M IETeT-
(e [criApe |
e Eel [CrzAoc |
ae- (G Aoc |
Og-
mER
8-
O]
Sou B0
oM Elel=
SOM 2SN
SOM B8l
COM EISl=
COM =2ElE
oV f
-+ ~N
L2 e > SRR
s,

| ISOLATED ANALOG
CIRCUIT COMMON

Voltage Input Circuits

+ COM

COM
©) .
3-Wire Voltage
Transmitter Transmitter
Power Supply

4-Wire Transmitter 3.Wire Transmitter S e

i

N
B
[
w)
O
C
G
8

V7+

;

Notes for maximum accuracy:
1. Jumper unused inputs to common.

<
&3
?

(]
O
=
© @

PI’OdUCtiVit_\ﬁooo Hardware User Manual, 3rd Ed. Rev. J I 3—1 9



- Chapter 3: Analog I/O Specifications

P2-04AD-2 Analog Input (continued)

Module Configuration

Lising the Handwane Configuration tool in the
Productivity Sulte programming softwane, drag
and drop the P2-04A0-2 modula info the basa
configuration
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Chapter 3: Analog I/O Specifications.

P2-04AD-2 Analog Input (continued)

OLED Panel Display Menu

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will ’ :
auto cycle with Momentarily Press

status ‘information SEL button to
toggle through
secondary displays

Error Messages: MISSING
An existing error will EXTERNAL
be inserted into the 24VDC
cycling Status Info

screen.

Fault Messages — Appear in
place of data during a fault condition.
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- Chapter 3: Analog I/O Specifications

P2-08AD-1 Analog Input

The P2-08AD-1 Current Analog Input Module provides 8 channels for receiving 0 to 20mA
signals.

Input Specifications

Input Channels 8

Module Signal Input Range 0-20mA

Signal Resolution 16-bit

Resolution Value of LSB 0-20 mA = 0.305 pA per count
(least significant bit) (1 LSB = 1 count)

Data Range 0 to 65535 counts

Input Type Sinking, single-ended (1 common)
Maximum Continuous Overload +31mA

Input Impedance 250Q +0.1% 1/4 W

Filter Characteristics Low Pass, -3dB @ 100Hz

9ms per channel

NS DU e (does not include ladder scan time)

All Channel Update Rate 80ms

Open Circuit Detection Time Zero reading within 1s

Conversion Method Successive approximation

Accuracy vs. Temperature +25PPM / °C maximum

Maximum Inaccuracy 0.1% of range (including temperature drift)
+0.015% of range

Lzl 2ner ford o @t Monotonic with no missing codes

Input Stability and Repeatability +0.015% of range (after 10 minute warmup)

Full Scale Calibration Error
(not including offset)

+0.015% of range maximum

Offset Calibration Error +0.015% of range maximum

Max Crosstalk -76dB, +10 LSB

Recommended Fuse (external) Edison S500-32-R, 0.032 A fuse
Terminal blocks sold separately External DC Power Required 24VDC (-20% / +25%) 35mA

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-08AD-1 Analog Input (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F-140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity

5 to 95% (non-condensing)

Altitude

2,000 meters, max.

Pollution Degree

2

Environmental Air

No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
::'em t B leg St 1800VAC applied for 1s
solation

Insulation Resistance

> 10MQ @ 500VDC

Heat Dissipation

800mwW

Overvoltage Category

Enclosure Type Open equipment
Module Keying to Electronic
Backplane

Module Location

Any /O slot in a Productivity®2000 system

Field Wiring

Use ZIPLink wiring system or removable
terminal block (not included). See “Wiring
Options” in Chapter 5.

Connector Type (not
included)

18-position removable terminal block

Weight 90g (3.2 02)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

*Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N“’T‘.b &1 i 18 screw terminals 18 push release terminals
positions

28-16 AWG (0.081-1.31 mm?)
Solid/stranded conductor

30-16 AWG (0.051-1.31 mm?)
Solid/stranded conductor

Wilis (e 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length

Conductors USE COPPER CONDUCTORS, 75°C or equivalent.

Screw Driver Width 0.1in. (2.5 mm) maximum NA

Screw Size M2 N/A

Screw Torque 2.5 Ib'in (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1

PerUCtiVi fo............Hardware User Manual, 3rd Ed. Rev. J
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- Chapter 3: Analog I/O Specifications

P2-08AD-1 Analog Input (continued)
Wiring Diagrams

' INTERNAL
| MODULE CIRCUITRY
|

Current Input Circuits

An Edison S500-32-R 0.032A fast-acting
fuse is recommended for current loops.

— fuse
I+
2-Wire 4-20 mA -‘ 032A
Transmitter =

T +24VDC User
Supplied Power

~
J

L 2-Wire Transmitter

3-Wire Current
Transmitter

+24VDC User
Supplied Power

J
- )
+
4-Wire 4-20 mA —— 032A
Transmitter COM =,
= A g 1®)
AC or DCH User Supplied
Transmitter Power

L 4-Wire Transmitter

Note: Do not connect both ends of shield.

—Hae-
™ Hel~ o CH1 ADC
6 |— (o |
I3+ Eel- his ["cr3 ADC
14+ LR
=al- i CH4 ADC
15+ ]_\/\/\/\_4
= |© o 2500) CH5 ADC
6+ IO —{croroc |
e e e IS TZES
18+ =) CH8 ADC
COM - 2500
COM EISis
on 1EIEk
oM Hlels
on B8
=
L2 e > i

24VDC User
Supplied Power
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Chapter 3: Analog I/O Specifications.

P2-08AD-1 Analog Input (continued)

Module Configuration

AT TETT TR N

Using the Hardware Configuration tool in the
Productivity Suite programmiing software, drag
and drop the P2-08A0-1 module into the base
configuration.
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The “Under Range Emor” bit for each
channel actvates for a sgnal arcund
OmA + offsat eror.

The "Over Range Error” bit for each
channal activates for a signal around
15,9939 mA £ gain amor.
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- Chapter 3: Analog I/O Specifications

P2-08AD-1 Analog Input (continued)

OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

| e Momentarily Press
status information SEL button to
/ toggle through

secondary displays

0000H

0000H
0000H

QONOVAWNKH

1
2
5
6
7
8

Error Messages: MISSING
An existing error will EXTERNAL
be inserted into the 24vDC
cycling Status Info

screen.

Fault Messages — Appear in
place of data during a fault condition.
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Chapter 3: Analog I/O Specifications.

P2-08AD-2 Voltage Analog Input

The P2-08AD-2 Voltage Analog Input Module provides eight channels for receiving

0-10 VDC signals.

{OF

g3

Terminal blocks sold separately

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part

number P2-RTB or P2-RTB-1

PI’OdUCtiVi fo............Hardware User Manual, 3rd Ed. Rev. J

Input Specifications

Signal Resolution

Input Channels 8
Module Signal Input Range 0-10 VDC
16-bit

Resolution Value of LSB
(least significant bit)

0-10 VDC = 152uV per count
(1 LSB = 1 count)

Data Range

0 to 65535 counts

Input Type

Single-ended (1 common)

Maximum Continuous Overload

+100V

Input Impedance

250kQ (typical)

Filter Characteristics

Low Pass, -3dB @ 100Hz

Sample Duration Time

7ms per channel
(does not include ladder scan time)

All Channel Update Rate

80ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM / °C maximum

Maximum Inaccuracy

0.1% of range (including temperature drift)

Linearity Error (end to end)

410 LSB maximum (x0.015% of range)
Monotonic with no missing codes

Input Stability and Repeatability

+10 LSB

Full Scale Calibration Error
(not including offset)

+10 LSB maximum (+0.015% of range)

Offset Calibration Error

+10 LSB maximum

Max Crosstalk

-76dB, +10 LSB

External DC Power Required

24VDC (-20% / +25%) 35mA
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- Chapter 3: Analog I/O Specifications

P2-08AD-2 Voltage Analog Input (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)
Humidity 5 to 95% (non-condensing)
Altitude 2,000 meters, max.

Pollution Degree

2

Environmental Air

No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
e t ol et 1800VAC applied for 1s
Isolation

Insulation Resistance

> 10MQ @ 500VDC

Heat Dissipation

82mwW

Overvoltage Category

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any 1/0 slot in a Productivity®2000 system

Field Wiring

Use ZIPLink wiring system or removable
terminal block (not included). See “Wiring
Options” in Chapter 5.

Connector Type (not
included)

18-position removable terminal block

Weight 90g (3.2 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
Nurp_ber i 18 screw terminals 18 push release terminals
positions

30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1 in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 |b-in (0.28 N-m) N/A

* Recommended screwdriver TW-SD-MSL-1
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Chapter 3: Analog I/O Specifications.

P2-08AD-2 Voltage Analog Input (continued)

Wiring Diagrams

ISOLATED ANALOG
CIRCUIT COMMON

' INTERNAL
| MODULE CIRCUITRY
|
COM
M -
Vi O
V2t 1S
+
Va+ # Voltage Input Circuits
ver 1E78. , —
e (el s
ransmitter
el A
+
Power Suppl!
CoM D |© © \4-Wire Transmitterpp ’ )
S ( \
o 1T + -
=S — =
coMm - R = —
IR ST |'
E - 24 VDG User
COM 3-Wire T it Supplied Power
COM E@G \_ -wire Iransmitter )
IhIS
S V7+
|_-{ [t 24V+ Eﬂ@g‘ j, SOLATED ANALOG Note: For maximum
I ® CIRCUIT POWER accuracy jumper unused V8+
24VDC User | inputs to common. ¢ .
Supplied Power | \VA COM .@
|
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- Chapter 3: Analog I/O Specifications

P2-08AD-2 Voltage Analog Input (continued)

Module Configuration

UIsing the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-08AD-2 module into the base

configuration.
o EOH. H-ET. POL ML RS DAY ///
I T T T
Bl e e pewe et Sy mhow e re— i
&7 el Tiggi B rm Dl ® i
:
.
. - O mam
g - P &, g
= n | wr— =
-5 " - »
& 5
} -\.-'i 5 ¥ - LI
5
-L_ L -\.-'I Lo ™ = LLEl
:
. I
- "
] & -u"'I e = 1.1
i _-'l + L ] 4+
= ...-'l =T 4 HTEL M
] ia i -ur‘I v i L AR
Ericn B . | |
|
L S LT L b N} 1
T Lo R

The “Under Range Ermor” bit for each
channel activatles for a signal around 0V £
offsat error.

The "Ower Range Emor bit for each
channil activates for a signal around 10V +
gain error,
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Chapter 3: Analog I/O Specifications.

P2-08AD-2 Voltage Analog Input (continued)

OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears DISPLAY
initially UNITS

These screens will
then auto cycle

o e Momentarily Press
status information SEL button to

/ toggle through
secondary displays

0000H
0000H

0000H
0000H
0000H
0000H

ONOUAWNH
ONOUAWNR
ONOUAWNR

Error Messages: MISSING
An existing error will EXTERNAL
be inserted into the 24VDC
cycling Status Info

screen.

[ 8 <« Input voltage > 10V.

Fault Messages — Appear in 6 UNDER B2 Input voltage = 0.

place of data during a fault condition.
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- Chapter 3: Analog I/O Specifications

P2-08ADL-1 Current Analog Input

The P2-08ADL-1 Low Resolution Current Analog Input Module provides eight channels
for receiving 0-20 mA signals for use with Productivity ®2000 system.

- - = cus

e J C€

Input Specifications

~ 0-20mA ANALOG IN

Input Channels 8
Module Signal Input Range 0-20mA
Signal Resolution 13-bit

Resolution Value of LSB
(least significant bit)

0-20mA = 2.44 pA per count
(1LSB = 1 count)

Data Range

0-8191 counts

Input Type

Sinking, Single-ended (1 common)

Maximum Continuous
Overload

+31mA

Input Impedance

124Q, +0.5%, 1/2W current input

Filter Characteristics

Low Pass, -3dB @ 120Hz

Sample Duration Time

2ms per channel
(does not include ladder scan time)

All Channel Update Rate

20ms

Open Circuit Detection Time

Zero reading within 100ms

Conversion Method

Successive approximation

Accuracy vs. Temperature

+75PPM / °C maximum

Maximum Inaccuracy

0.5% of range
(including temperature drift)

Linearity Error (end to end)

+0.037% of range
Monotonic with no missing codes

Input Stability and
Repeatability

+0.024% of range

Full Scale Calibration Error
(including offset)

+0.098% of range

Offset Calibration Error

+0.098% of range

Max Crosstalk at DC, 50Hz
and 60Hz

4 counts / 0.048% of range

Recommended Fuse
(external)

Edison S500-32-R, 0.032 A fuse

External DC Power Required

24VDC (-20% / + 25%), 30mA

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part

number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-08ADL-1 Current Analog Input (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing)
Altitude 2,000 meters, max.

Pollution Degree

2

Environmental Air

No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
::'EId .to gl el 1800VAC applied for 1s
solation

Insulation Resistance

>10MQ @ 500VDC

Heat Dissipation

1200mW

Overvoltage Category

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any /O slot in a Productivity®2000 system

Field Wiring

Use ZIPLink wiring system or removable
terminal block (not included). See “Wiring
Options” in Chapter 5.

Terminal Type

18-position Removable Terminal Block

Weight 100g (3.5 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”“.“.b &1 i 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-08ADL-1 Current Analog Input (continued)

Wiring Diagrams

INTERNAL
MODULE CIRCUITRY

I
i
o g LN
13+ D]EI 1240 r
= Do —{omc]
o g IV
16+ D]EI 1240 r
= T nc ]
o -l g TN
o T }—{cHeoc]
couleye
COM S
COM
COM E.
COM
24VDC-
SleEta = > SRR
s, |
| \
| ISOLATED ANALOG
L CIRCUIT COMMON
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Current Input Circuits

An Edison S500-32-R 0.032A fast-acting

fuse is recommended for current loops.

2-Wire 4-20 mA
Transmitter
¥

L 2-Wire Transmitter

+24VDC Use
Supplied Power

r

( N fuse
Transmitter r

L 3-Wire Transmitter

+24VDC User
Supplied Power

( fuse
4-Wire 4-20 mA 032
Transmitter

[ezs

User Supplied
Transmitter Power

L 4-Wire Transmitter

Note: Do not connect both ends of shield.
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Chapter 3: Analog I/O Specifications.

P2-08ADL-1 Current Analog Input (continued)

Module Configuration
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- Chapter 3: Analog I/O Specifications

P2-08ADL-2 Voltage Analog Input

The P2-08ADL-2 Low Resolution Voltage Analog Input Module provides eight channels for
receiving 0-10 VDC signals.

PE— °“5 Input Specifications

_ Input Channels 8

Module Signal Input Range 0-10 VDC

Resolution 13-bit
Data Range 0-8191 counts
Input Type Single-ended (1 common)
. 0-10 VDC = 1.22 mV per count
0-10V ANALOG IN Resolution Value of LSB (1LSB = 1 Count)

Maximum Continuous
Overload +100VDC
Input Impedance >150kQ
Filter Characteristics Low Pass, -3dB @ 500Hz

. 6.25 ms,
Sl DuEttem e (does not include ladder scan time)
All Channel Update Rate 25ms
Conversion Method Successive approximation
Accuracy vs. Temperature +75PPM / °C maximum

0.5% of range

(including temperature drift)

+3 count maximum

Monotonic with no missing codes

+0.024% of range

Maximum Inaccuracy

Linearity Error (end to end)

Input Stability and
Repeatability

Full Scale Calibration Error
(including offset)

+0.097% of range

Offset Calibration Error +0.097% of range

Max Crosstalk at DC, o

50/60Hz 4 counts / 0.048% of range

gxtef."a' 2RI FlEET 24VDC (-20% / +25%), 30mA
equired

L —_

Terminal blocks sold separately

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

We recommend using pre-wired ZIPLink cables gnbe "svv,,,q DiagnOSiS/Status

and connection modules. See Chapter 5. Under Range Error 1 bit per channel

If you wish to hand-wire your module, removable -

terminal blocks are sold separately. Order part i Over Range Error 1 bit per channel

number P2-RTB or P2-RTB-1 OIS Module Failed 1 bit per module
Missing 24V 1 bit per module
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Chapter 3: Analog I/O Specifications.

P2-08ADL-2 Voltage Analog Input (continued)

General Specifications

Operating Temperature 0°C-60°C (32°F—140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)

Humidity 5 to 95% (non-condensing)

Altitude 2000 meters max.

Pollution Degree 2

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

pisdiojlogigieiis 1800VAC applied for 1s

Isolation

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 1200mW

Overvoltage Category 1]

Enclosure Type Open equipment

Module Keying to Electronic

Backplane

Module Location Any I/O slot in a Productivity®2000 system
Use ZIPLink wiring system or removable

Field Wiring terminal block (not included). See “Wiring
Options” in Chapter 5.

Terminal Type 18-position Removable Terminal Block

Weight 100g (3.5 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N“rT‘.b e 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibsin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-08ADL-2 Voltage Analog Input (continued)

Wiring Diagrams

INTERNAL
MODULE CIRCUITRY

Supplied Power

Y

ISOLATED ANALOG

|
COM
V1+ _‘ Voltage Input Circuits
vor (28" T—{crAnc | s —
@
o2 Sl T—crzanc | vt @
V4+ » ’ Transmitter COM D
v e —[Granoc ] -
vor (28l —{crsanc] Fover S
~ ’ \4-Wire Transmitter )
+
Vo |EIS o] -
cow (8 1—{sranoc] =g
COM D 8 3-Wire Voltage
Eﬂa =y Transmitter
corfEels
» - 24 VDC User
ggm o _ 3-Wire Transmitter Supplied Power )
®
COM V7+
5
COM N VBt
ov °’ 1
-t 24V :7 com .
|_| | + N ) ISOLATED ANALOG ) _
[ °° > CIRCUITPOWER  Note: For maximum accuracy jumper
24 VDC User | unsused inputs to common.
I
I

CIRCUIT COMMON
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Chapter 3: Analog I/O Specifications.

P2-08ADL-2 Voltage Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-08ADL-2 module into the
base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each input point
(channel) selected and to each Status Bit Item.

8CH, 13-BIT, VOLTAGE, ANALO uT
= Aaspeabe Mol be verficabon

Fin werdcaimon e Crashie i faenp

Lo o TIRE - Heeerie Ueimdl T
e o Mgy Cher Mg
Ponl Loy Tagruee ol Beror et
i ALY 41 f
2 AT 4. o
| AEEI0 L4 o
4 B R ] o
i TP AR r
o AEL S Ak v
I ARG LT -
-] A v E ¥
i s Lisarr Tasgrases
b el - L i
Ml AR
oo e

The “Under Range Error” bit for each channel
activates for a signal around 0V, * offset error.

THe “Over Ragnge Error” bit for each channel
activates for a signal aroungd 10V, * gain error.
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- Chapter 3: Analog I/O Specifications

P2-16AD-1 Current Analog Input

The P2-16AD-1 Current Analog Input Module provides sixteen channels for receiving

0-20mA input signals.

S (™ Input Specifications
— | — L — I. CE

Input Channels 16 sinking
Module Signal Input Range 0-20mA
% ég . ; Signal Resolution 16-bit
2 S N S Resolution Value of LSB 0-20 mA = 305pA per count
g 3 5 \2/ (least significant bit) (1 LSB =1 count)
4 2.3 Data Range 0 to 65535 counts
8 SPA
Input Type Sinking, Single-ended (1 common)

Maximum Continuous Overload

+31mA

Input Impedance

250Q £0.1% 1/4W

Filter Characteristics

Low Pass, -3dB @ 100Hz

Sample Duration Time

4ms per channel
(does not include ladder scan time)

All Channel Update Rate

112ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM / °C maximum

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Linearity Error (end to end)

410 LSB maximum (+0.015% of range)
Monotonic with no missing codes

Input Stability and Repeatability

+0.015% of range (after 10 minute warmup)

Full Scale Calibration Error
(not including offset)

+10 LSB

Offset Calibration Error

410 LSB maximum (+0.015% of range)

Max Crosstalk

-76dB, +10 LSB

Recommended Fuse (external)

Edison S500-32-R, 0.032 A fuse

External DC Power Required

24VDC (-20% / +25%) 35mA

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style
43025-2400.
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Chapter 3: Analog I/O Specifications.

P2-16AD-1 Current Analog Input (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F—140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity

5 to 95% (non-condensing)

Altitude

2,000 meters, max.

Pollution Degree

2

Environmental Air

No corrosive gases permitted

Vibration

IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)
ek .to BEREIED 1800VAC applied for 1s
Isolation

Insulation Resistance

> 10MQ @ 500VDC

Heat Dissipation

800mwW

Overvoltage Category

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any /O slot in a Productivity®2000 system

ZIPLink wiring system ONLY. See “Wiring

Field Wiring Options” in Chapter 5. Must use copper
conductors 75°C or equivalent.

Connector Type 24-Pin Molex Style 43025-2400

Weight 90g (3.2 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Connector Specifications

Connector Type

24-Pin Molex Style 43025-2400

Number of Pins

24

Pin Spacing

3x3 mm (0.118 x 0.118 in)
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- Chapter 3: Analog I/O Specifications

P2-16AD-1 Current Analog Input (continued)
Wiring Diagrams

r
INTERNAL
MODULE
CIRCUITRY
Il

con—H B 1 T H

COoM

COM H 14 Y [ 2 H—

CoMm MCHTADC
1+ —{ 15 }é{ 3 H—MCH5ADC
15+ MCH2ADC |
12+ —H 16 }é{ 4 H—{CHeADC]
16+ MM CH3ADC |
13+ —H 17 }é{ 5 H—McH7ADC]
17+
14+ ——— —"T{CH8ADC
18+ M

—

+V

Lﬁ

ﬂ 18 "/( 6 F
o
r{_}é{ﬁ

RY, 20 —1
RY; /NMCHIADC
s — Q s H—Cr1aps] ISOLATED
113+ /MCHT0ADC] ANALOG
10+ ———{ 22 }?{ 10 |+—TMCHIZADC] CIRCUIT
114+ /IMCH11ADC POWER
1+ ——H 23 }é{ 11__|H+—CHI5ADC
115+ /MCH12ADC
ZL-RTB20 M2+ —— 24 ¢ 12 H—MCH16 ADC
Labels 116+ ——— .
T
UPPER
‘COM 15+ | 16+ | 17+ | 18+ [-24V] 113+] 14+ 115+ I16+| ‘ ;;
LOWER | ISOLATED ANALOG
‘COM 1+ | 12+ | 13+ | 14+ [+24V] 19+ [ 10+[ 111+ Mz+| CIRCUIT COMMON
Lo . _
Current Input Circuits
An Edison S500-32-R 0.032A fast-acting
fuse is recommended for current loops.
e - )
2-Wire 4-20 mA .
Transmitter
T +24VDC User
Supplied Power fuse
@ - + — I+
2-Wire Transmitter com 4-Wire 4-20 mA 0328
g _J Transmitter COM =
= ! &)
User Supplied
AC or DC pp!
( + (;?;ZEA I+ \ Transmitter Power
3-Wire Current 4-Wire Transmitter
Transmitter I'
+24VDC User Note: Do not connect both ends of shield.
- Supplied Power
3-Wire T itt Ccom
-Wire Transmitter
g J
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Chapter 3: Analog I/O Specifications.

P2-16AD-1 Current Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the
Produclivity Suile programming software, drag
and drop the F2-16A0-1 meduke into the basa
configuration.

j;—’.'
SRR | g LT, DAL ki) (R WY

R il = T S |

e Ll L LI S e ]

il Dt T Smemmn St Tap

>

" — e e
K AFELE 81 nut T L L KT e RET ] Cal
| AFELE-B. i o STl . i TS
] ki b _:r_' o L B e SR AR
= Ll R R R :-" L] Hrapad
1 T E AL - il | L CLEATT
L] AR ] -\.-": AR e BR L
J Aplfann A ALk wy LE
] AFEL '] -w"- ST = i
B R : T L = 'l
wi kil 1 ol o A A = 1
B T i = (1] S
it afirii-h -\.-" T . |:I (¥
Pites B .I-|-'-'I—|I
e ] LR |
Flmnarg Joiy -
— JEOrs =

Thea “Linciar Renge Emor” bif for each
channd actheaies for a signal ascund
OrnA & offsed] edro,

Tha “Chvar Range Error” bit for aach
channs activaies for a signal around
10980 mA + gain anmar,
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- Chapter 3: Analog I/O Specifications

P2-16AD-1 Current Analog Input (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will :
auto cycle with Momentarily Press

status informauon/ SEL button to

toggle through
End of :
secondary displays
Status y cispiay

Menu
List

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

MISSING SELFTEST
EXTERNAL

WNOUVAWNK
Q0000000
WNOUVAUWNR
WNOUVAWNE
00000000
00000000

HHHEERERRO
OUNBAWNREO
noooo00o0o

Veorrv e
»>0000000

Note:
Fault Messages — Appear in (022 <« Input current > 20mA. EPAI?E
lace of data during a fault condition. - = enotes
P! 9 UNDER Input current = 0. desclected
channel.

3_44 I ‘Pl"odUCtiVityﬁooo Hardware User Manual, 3rd Ed. Rev. J



Chapter 3: Analog I/O Specifications.

P2-16AD-2 Voltage Analog Input

The P2-16AD-2 Voltage Analog Input Module provides sixteen channels for receiving 0 to

10 VDC signals.

ONOUVAWNRE
ONROOARR

-10V A
SEL

£

=]

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style

43025-2400.

ONWHOOAX
WNNNOONN

ALO

. cus

g3
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Input Specifications

Input Channels 16
Module Signal Input Range 0-10 VDC
Signal Resolution 16-bit

Resolution Value of LSB
(least significant bit)

0-10 VDC = 152uV per count
(1 LSB = 1 count)

Data Range

0 to 65535 counts

Input Type

Single-ended (1 common)

Maximum Continuous
Overload

+100V

Input Impedance

250kQ (typical)

Filter Characteristics

Low Pass, -3dB @ 100Hz

Sample Duration Time

4ms per channel
(does not include ladder scan time)

All Channel Update Rate

112ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM / °C maximum

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Linearity Error (end to end)

410 LSB maximum (+0.015% of range)
Monotonic with no missing codes

Input Stability and
Repeatability

+10 LSB

Full Scale Calibration Error
(not including offset)

+10 LSB maximum (+0.015% of range)

Offset Calibration Error

+10 LSB maximum

Max Crosstalk

-76dB, +10 LSB

External DC Power Required

24VDC (-20% / +25%) 35mA




- Chapter 3: Analog I/O Specifications

P2-16AD-2 Voltage Analog Input (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F-140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
rield t 9 legflge s 1800VAC applied for 1s
solation

Insulation Resistance

> 10MQ @ 500VDC

Heat Dissipation

59mwW

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any /O slot in a Productivity®2000 system

ZIPLink wiring system ONLY. See “Wiring

Field Wiring Options” in Chapter 5. Must use copper
conductors 75°C or equivalent.

Connector Type 24-Pin Molex Style 43025-2400

Weight 90g (3.2 0z)
UL 61010-1 and UL 61010-2-201 File E139594,
Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Connector Specifications

Connector Type 24-Pin Molex Style 43025-2400
Number of Pins 24
Pin Spacing 3x3 mm (0.118 x 0.118 in)
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Chapter 3: Analog I/O Specifications.

P2-16AD-2 Voltage Analog Input (continued)

Wiring Diagrams - —_ = — -
INTERNAL
MODULE
CIRCUITRY

CoM A
coMm

CoMm A 2

CoM CHTADC
v+ —— CH5ADC
V5+ CH2ADC
V2t ——— /E CH6 ADG
6+

vor —|

V7+

CH3 ADC
V8+

CH7 ADC
24vDCH-10% Y

CH4 ADC
CH8 ADC

LT
E LIIIIIIII

- T CHOADC
vo+ H 21 |§{ 9 H—[McHizADC] ISOLATED
V13+ MCH10ADC] ANALOG
V10+ H 22 |§{ 10 H—MCH14ADC] ClrCUIT
Vi4+ CHIADC] bR
Vit+ {23 |§{ 11__H—McH15ADC
V15+ TCH12ZADC
ZL-RTB20 Vi12+ H 24 1 12 —MCH16 ADC
Labels V16+ i
UPPER \ /
‘COM 5+ [V6+ |7+ Ve |-24v [Vi3+|via+|vis+ vie+ |
LOWER | ISOLATED ANALOG
‘COM Vi+ | V2+ | V3+ | var |24V vor [Va0+|V11+|Vi2+ |_ClRCUIT COMMON

V+
My + @
4-Wire Voltage ( = CoM
i coM
Transmitter D 3-Wire Voltage N
Transmitter ,_I__| .
AC or DC [~ Transmitter
Power Supply SZ4 \?Dg,lg.lser
4-Wire Transmitter 3-Wire Transmitter upplied Fower
Note: For maximum accuracy jumper unused V15+

©

inputs to common.

) V16+ .
COM .

©
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- Chapter 3: Analog I/O Specifications

P2-16AD-2 Voltage Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-16DA-2 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point
(channel) selected and to each Status Bit Item.

0, AT, O Tl -r.l\.'\n‘.-%

@ Sty Madie Ve Foalor

Pis e o o] 7 e 10l L
bl Drmal Tmgn Arrmares De'mdl T
[ Toeyra
T ey | el "ol
i
i
i i
L 5
X &
Ty, 5
7 WE ]
4 i ]
] 4 Al
|
Staha sy
Hodur "ol
Vi 15 3-8 -
Wl w am =
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Chapter 3: Analog I/O Specifications.

P2-16AD-2 Voltage Analog Input (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will :
auto cycle with Momentarily Press

status informat\on/ SEL button to

toggle through
End of :
secondary displays
Status y cispiay

Menu
List

16-BIT
0-10VDC Error Messages — An existing error will be

inserted into the cycling Status Info screen.

MISSING SELFTEST
EXTERNAL
24VDC

1 o 1
2 o 2
E o E]
4 o 4
5 o 5
6 o 6
4 o 7
8 ) 8

[ETSTRYSYETRYRYT
OUVAWNHO
00000000
[EYSYRYRYRYRYEYTY
OUVAWNKHO
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- Chapter 3: Analog I/O Specifications

P2-16ADL-1 Current Analog Input

The P2-16ADL-1 Low Resolution Current Analog Input Module provides sixteen channels
for receiving 0-20 mA signals.

e Icus
| CE€ Input Specifications

0-20mA ANALOG IN A

Input Channels 16 sinking
Module Signal Input Range 0-20mA
Signal Resolution 13-bit

Resolution Value of LSB

0-20mA = 2.44 uA per count

(least significant bit) (1LSB =1 count)
Data Range 0-8191 counts
Input Type Sinking, Single-ended (1 common)

Maximum Continuous Overload

+31mA

Input Impedance

124Q, +0.5% 1/2W Current Input

Filter Characteristics

Low Pass, -3dB @ 120Hz

Sample Duration Time

2ms per channel
(does not include ladder scan time)

All Channel Update Rate

25ms

Open Circuit Detection Time

Zero reading within 100ms

Conversion Method

Successive approximation

Accuracy vs. Temperature

+75PPM / °C maximum

Maximum Inaccuracy

0.5% of range
(including temperature changes)

Linearity Error (end to end)

+0.036% count maximum
Monotonic with no missing codes

Input Stability and Repeatability

+0.024% of range

Full Scale Calibration Error
(including offset)

+0.097% of range

Offset Calibration Error

+0.097% of range

Max Crosstalk at DC, 50Hz and
60Hz

4 counts / 0.048% of range

Recommended Fuse (external)

Edison S§500-32-R, 0.032 A fuse

External DC Power Required

24VDC (-20% / +25%) @ 35mA

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style

43025-2400.
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Chapter 3: Analog I/O Specifications.

P2-16ADL-1 Current Analog Input (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F—140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity

5 to 95% (non-condensing)

Altitude

2,000 meters, max.

Pollution Degree

2

Environmental Air

No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation

1100mW maximum

Overvoltage Category

Enclosure Type

Open equipment

Electronic
Any /O slot in a Productivity®2000 system
Use ZIPLink wiring system ONLY. See

Module Keying to Backplane
Module Location

Field Wiring “Wiring Options” in Chapter 5. Must use
copper conductors 75°C or equivalent.

Terminal Type 24-Pin Molex Style 43025-2400

Weight 100g (3.5 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Connector Specifications

Connector Type 24-Pin Molex Style 43025-2400
Number of Pins 24
Pin Spacing 3x3 mm (0.118 x 0.118 in)
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- Chapter 3: Analog I/O Specifications

P2-16ADL-1 Current Analog Input (continued)
Wiring Diagrams

INTERNAL
MODULE
CIRCUITRY

+

1+
.032A

~
3-Wire Current’_+|_’,7_r+l.—-_.

Transmitter

\

3-Wire Transmitter

|I
+24VDC User
Supplied Power

coMm

J
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4-Wire Transmitter

cou——H 18 V[ 1 H—
COM
COM ~{ 14 r /{ 2 F%
COoM [ CH1ADC
11+ 7‘{ 15 f /{ 3 F—f [ CH5ADC
15+ CH2 ADC
12+ — 16 & 4__H—MCH6ADC
16+ [ CH3 ADC
13+ 7{ 17 % /{ 5 }»4/ [ CH7 ADC
17+ CH4 ADC
14+ 7{ 18 k /{ 6 }»4’ [ CH8 ADC
18+
v LT
+V | r
-V l—{—T;% 20 r /{ 8 }»%
-V [ CH9 ADC
9+ —H 21 & 9 H—/|Mcrisabc] ISOLATED
113+ NCH10ADC] ANALOG
1o+ ———{ 22 & 10 H—]MCH14ADC] GIRCUIT
114+ {CH11 ADC POWER
M1+ —H 23 & 11__H—]CH15ADC
115+ {CH12 ADC
[ —
ZL-RTB20 12+ { 24 r 12 {CH16 ADC
Labels 16+ —— ‘
UPPER \ /
‘COM 15+ 17+ | 18+ |-24V] 113+] 114+] 115+ I16+| !
\
LOWER ISOLATED ANALOG
‘ CIRCUIT COMMON
COM| 11+ | 12+ [ 13+ | 14+ [+24V 19+ [110+] 111+[ 112+
L - -
Current Input Circuits
An Edison S500-32-R 0.032A fast-acting
fuse is recommended for current loops.
( - )
fuse
2-Wire 4-20 mA
Transmitter
T +24VDC User
Supplied Power fuse
© - z ~ T 032A d
2-Wire Transmitter com 4-Wire 4-20 mA -
g _J Transmitter COM
= t &
User Supplied
( fuse ) AC or DC ™ 3 nsmitter Power

Note: Do not connect both ends of shield.
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Chapter 3: Analog I/O Specifications.

P2-16ADL-1 Current Analog Input (continued)

Module Configuration

Lksimg the Hardware Confkguration teol in the
Praductivily Suite programming scltware, diag
and drop the P2-18A0L-1 module info the base
configuration.

-
[op—— D LFET DURARST. L, O DR

HE T R ——

L e—
_.] B Drtrel Tege g D ol g
o
e i i
LR L] E = - -
i [T Li o =L Lt 1LH¥ ul
1 asifE ik W] L e T
i ESLERALLL Al L L LR
| ' wibii b i s o] i LR
i LE i o o R L ER]
. as i ] L = Lib
fETER n L N TR LM
i . i ] R = "
4 & LB | L HETELLA |I
] |
1 & wf gL i L LA} |
1 ESUIFLE B | L | = 1H3
|
i = L e = o NEE | o 1L w
- wie fageaen |
|
Ny i -
—y i A . |
Y ==
mrwE

The “Under Range Error” bit for sach channel
activaies for & aignal arcund OmA £ alfas
BATGT,

The “Ower Range Errar” bt for each channel
activales for a signal arcund 18,999 mi £ gain
BT,
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. Chapter 3: Analog I/O Specifications

P2-16ADL-2 Voltage Analog Input

The P2-16ADL-2 Low Resolution Voltage Analog Input Module provides sixteen channels

for receiving 0-10 VDC signals.

P2-16ADL-2
—

0-10V ANALOG IN

cus
e

Input Channels

Input Specifications
16

Module Signal Input Range

0-10 VDC

Signal Resolution

13-bit

Resolution of LSB 0-10 VDC = 1.22 mV per count
(least significant bit) (1LSB = 1 count)

Data Range 0-8191 counts

Input Type Single-ended (1 common)

Maximum Continuous
Overload

+100vVDC

Input Impedance

>150kQ

Filter Characteristics

Low Pass, -3dB @ 500Hz

Sample Duration Time

6.25ms per channel
(does not include ladder scan time)

All Channel Update Rate

25ms

Accuracy vs. Temperature

+75PPM / °C maximum

Conversion Method

Successive approximation

Maximum Inaccuracy

0.5% of range
(including temperature drift)

Linearity Error (end to end)

+0.036% count maximum
Monotonic with no missing codes

Input Stability and
Repeatability

+0.024% of range

Full Scale Calibration Error
(including offset)

+0.097% of range

Offset Calibration Error

+0.097% of range

Max Crosstalk

4 counts / 0.048% of range

External 24VDC Power
Required

24VDC (-20% / +25%), 35mA

NOTE: The most recent Productivity Suite software and firmware versions may be required to

support new modules and new features.
Diagnosis/Status

Under Range Error 1 bit per channel

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style
43025-2400.

Over Range Error
Module Failed
Missing 24V

1 bit per channel

1 bit per module

1 bit per module
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Chapter 3: Analog I/O Specifications.

P2-16ADL-2 Voltage Analog Input (continued)

General Specifications

Surrounding Air
Temperature

0°C— 60°C (32°F—140°F)

Storage Temperature

-20°C—-70°C (-4°F-158°F)

Humidity

5 to 95% (non-condensing)

Altitude

2000 meters max.

Pollution Degree

2

Environmental Air

No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
rie'd D Legs S 1800VAC applied for 1s
solation

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 1100mW max

Overvoltage Category

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any /O slot in a Productivity®2000 system

Field Wiring

ZIPLink wiring system ONLY. See “Wiring
Options” in Chapter 5. Must use copper
conductors 75°C or equivalent.

Terminal Type

24-Pin Molex Style 43025-2400

Weight 102g (3.6 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Connector Specifications

Connector Type

24-Pin Molex Style 43025-2400

Number of Pins

24

Pin Spacing

3x3 mm (0.118 x 0.118 in)
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- Chapter 3: Analog I/O Specifications

P2-16ADL-2 Voltage Analog Input (continued)
Wiring Diagrams

INTERNAL
| MODULE
! CIRCUITRY
\
com g
COM
com g
CoM
vie—— [ 15 [ 8 |—|MCH5ADC
V5+ CH2 ADC
vor ——{ 16 VL 4}
V6+ CH3 ADC
var —— 15 H—|McArADc]
V7+ CH4 ADC
var —H 18 | [ 6 H—|-CHBADC
V8+
W T E—
24VDC +-10%  +V |
v 2 18
-V [ CH9 ADC
vor —H 21 & 9 H—Mchizabc] ISOLATED
V13+ NCHT0ADC] ANALOG
V10+ 22 & 10 H—MCHI4ADC] CIRCUIT
V14+ {CH11 ADC POWER
V11+ H 23 & 1 H—"MCHI5ADC
V15+ {CH12 ADC
V12+ H 24 | 12 H—{CH16 ADC
ZL-RTB20 V16+
Labels ‘
UPPER i /
‘COM|V5+ Ve+ | V7+ | Vet -24v|v13+ \V14+|V15+ V16+|
\
LOWER | ISOLATED ANALOG
‘COM VA+ | V2+ | V3+ | Va+ [+24V]| VO+ [V10+|V11+4 V12+| CIRCUIT COMMON
L _
V' + )
4-Wire Voltage =
Transmitter COM
ansmitte ®) 3-Wire Voltage N
&= Transmitter -
Transmitter

Power Supply
4-Wire Transmitter

3-Wire Transmitter

24 VDC User
Supplied Power

Note: For maximum accuracy jumper unused

inputs to common.
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Chapter 3: Analog I/O Specifications.

P2-16ADL-2 Voltage Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-16ADL-2 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each input point

72 1eami2 | (channel) selected and to each Status Bit Item.

W0, 13807, oL TalE, drell /
& Rornradd Mo i v aton

Fii: Vepreficade sl [rablbs it T

i Daplpdi Tage Foemoie Darinadl Tage

el " 'l
a ALSNL L 14,
1 T a =
4 Al T

Tlakn BE Leer
Pl ol =1}
Meprg o ML T
Pelorwior =3 ol

The “Under Range Error” bit for each channel
activates for a signal around 10V, + offset error.

The “Over Range Error” bit for each channel
activates for a signal around 10V, % gain error.
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- Chapter 3: Analog I/O Specifications

P2-06RTD Analog Input

The P2-06RTD input module provides six differential channels for receiving RTD and
resistance input signals.

e e Y RTD Input Specifications
ce

Input Channels 6 Differential

Max. Common Mode
Voltage

Data Format

5VDC

Floating Point
-90dB min. @ DC, -150dB min. @ 50/60 Hz

Common Mode Rejection

Absolute Maximum

Ratings Fault protected input, +50V

Internal Resolution 16-bit, +0.1°C or °F (up to 100Hz filter)

Terminal Block Included. Not
Compatible with ZIPLink.
Warranty: Thirty-day money-
back guarantee. Two-year
limited replacement. (See www.
productivity2000.com for details).

ranges)

Pt100 -200°C/850°C (-328°F/1562°F)
Pt1000 -200°C/595°C (-328°F/1103°F)
Input Ranges JPt100 -100°C/450°C (-148°F/842°F)
(RTD Types) 10Q Cu. -200°C/260°C (-328°F/500°F)
25Q Cu. -200°C/260°C (-328°F/500°F)
120Q Ni. -80°C/260°C (-112°F/500°F)
RTD Linearization Automatic
Excitation Current (all 200pA

Accuracy vs. Temperature

+5PPM per °C (maximum)

Full Scale Calibration

+1°C

Offset Calibration Error

+1 count (negligible)

Linearity Error (end to end)

+0.5°C maximum, +£0.01°C typical,
Monotonic with no missing codes

Maximum Inaccuracy

+1°C maximum (excluding RTD error)
(including temperature drift)

Warm-up Time

2 minutes for £0.2% repeatability

Sample Duration
(Single channel update
rate)

Dependent on digital Filter Settings —
488ms @ 10Hz, 88ms @ 50Hz, 75ms @ 60Hz,
56ms @ 100Hz, 48ms @ 250Hz

Filter Characteristics

Digital filter cutoff frequencies:
10Hz, 50Hz, 60Hz, 100HZz, or 250Hz

All Channel Update Rate

Single channel update rate times the
number of enabled channels

Open Circuit Detection
Time

Positive full scale reading within 2s

Conversion Method

Sigma-Delta

External DC Power
Required

None
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Chapter 3: Analog I/O Specifications.

P2-06RTD Analog Input (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F-140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Heat Dissipation

300mwW

Enclosure Type

Open equipment

Module Keying to Backplane

Electronic

Module Location

Any I/0 slot in a Productivity®2000 system

Field Wiring

Removable terminal block (included).
The P2-06RTD module is not compatible with the
ZIPLink wiring system.

Connector Type (Included)

18-position removable terminal block

Weight

90g (3.2 0z)

Agency Approvals

UL508 File E139594, Canada & USA
CE (EN61131-2%)

* Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”".‘.b B 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibsin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-06RTD Analog Input (continued)

Resistance Input Specifications

16 bit, .0015% of full scale range in ohms

Internal Resolution (up to 100Hz filter)

0-10,000V, Resolution 1V

0-6,250V, Resolution 0.1 V
Resistance Input Ranges and 0-3125v, Resolutl_on 01V
CPU Resolution 0-1,562.5V, Resolut!on 01V
0-781.25V, Resolution 0.1V
0-390.625V, Resolution .01V
0-195.3125 V, Resolution .01V

Accuracy vs. Temperature +25PPM per °C (maximum)
Full Scale Calibration +0.02% of full scale range
Offset Calibration Error +0.0015% of full scale range in ohms

+0.0015% of full scale range maximum at

Linearity Eror (enditojend) 25°C, Monotonic with no missing codes

Maximum Inaccuracy + 0.10% of full scale range

Module Diagnostics Failure 1 bit per module
Module Not Ready 1 bit per module
Channel Burn-out (RTD only) 1 bit per channel
Under-range (RTD only) 1 bit per channel
Over-range 1 bit per channel
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Chapter 3: Analog I/O Specifications.

P2-06RTD Analog Input (continued)
Wiring Diagrams

I INTERNAL
| MODULE CIRCUITRY
R1+
S| -
R1- CH1RTD
e~ INPUT
com
R2+ SIS/
R ES] > —T— crzrmo
o e —p— meur
ElS]-—e
R3+ = .
R CH3 RTD
CO3M FS)] o |—p—{ INPUT
|-
+ &= ]
o CH4RTD
R4- -—f—1 INPUT
con (28
N
R5+ LSS —e
RS- EISIE 71— cHsrmo
o e = —r— ™eur
R6+ S
RG- ElSa 71— cHermd
oM E”@ I INPUT
= SE

L ANALOG CIRCUIT COMMON

Note: Jumper unused inputs
to common.
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- Chapter 3: Analog I/O Specifications

P2-06RTD Analog Input (continued)
Wiring Diagrams

Resistance Input RTD Input Circuits
( 2-wire RTD )
R+ @ R+ @
( .
R- @
com @ \ COM @
Note: Connect two wires to
\_ one side of a 2-wire RTD.
( 3-wire RTD h
R+ —
\%)
( R @)
\ com i
®
g J
( 4-wire RTD )
R+ =
&
( R- D
Note: \ com @
Leave 4th
\Wwire unattached as shown. _J

Notes:

For maximum accuracy follow these guidelines.

1. For 2-wire RTD, attach third wire to module common.

2. R+, R-, and COM wires to an RTD must be equal length and type. Refer to RTD
manufacturer’s recommendations.

3. Do not use cable shield as sensing wire.

4. When applicable, connect shield to RTD common only, otherwise connect to module
common only. Do not connect shield at both ends.
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Chapter 3: Analog I/O Specifications.

P2-06RTD Analog Input (continued)

Module Confi

guration

Using the Hardware Configuration tool in the Productivity
Suite programming software, drag and drop the P2-06RTD
module into the base configuration.

Select Automatic Module Verification or No Verification and
Enable Hot Swap. Then select Input Range, Digital Filter,
Temperature Scale and Burnout Detection. If desired, assign

i
F2-ADERTD

a User Tagname to each input point (channel) selected and
to each Status Bit Item.

WO, i‘:-l-'%‘.' TEMFERAT

B Parlomil Morkar
s virrifadter e,

dorr Dot i & Dl Tagm
Bronad Barge PLLEEY Terpuirabre Toike F =
Dyl by IS e Borried Do o Liwr Zafe Sorfeed Defini e =
Lh. Tkl
ey Bt gy SEre

Pard s Tagrass a Bor=enll Ervew e B
1 AFER)L L LI o/
d AR LLI W
1 AR L L .
1 AL LA W
b AL 1L LS 4
L] A L, LG o
Sinas e Ly Tagrare
Kl i 1 mlew! T |
Fodoe Mol Feady e I

Mrr i [ Caon =0
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- Chapter 3: Analog I/O Specifications

P2-06RTD Analog Input (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary Error Messages:
screens. Release button to select screen. An existing error will
be inserted into the
cycling Status Info
screen.

Appears
initially

SELFTEST

These screens will
then auto cycle

V'
;I;‘hese stcreen‘s will / Momentarily

en auto cycle Press SEL
button to toggle
this secondary
display.

Range
OR jPt100

Software
Configuration
Resistor Range also

includes 0-6250,
0-3125, 0-1562.5,
0-781.25, 0-390.625,
and 0-195.3125.

Note: SPARE
RTD range also denotes
includes Pt100, deselected
Pt1000, Ni120, channel

Cu10 or Cu25.

Burnout detection may be set for H (high
side) or L (low side). Fault Messages — Appear in place of data during

Data output can also be represented by a fault condition.

°C, °F, or Q.

Digital Filter can be also be set to 50Hz,
60Hz, 100Hz and 250Hz

Measured temp. > max. or
resistance >= max. of
_a— selected range

Measured temp. < min. of

2 UNDER B selected range or resistance
3 is 0

i open circuit between
differential input

(Rn+ and Rn-)
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Chapter 3: Analog I/O Specifications.

P2-08THM Analog Input

The P2-08THM Thermocouple Input Module provides eight differential channels for

receiving thermocouple and voltage input signals.

c‘E’m

ce

7 1.245%
8 SPARE

Terminal Block Included. Not
Compatible with ZIPLink.
Warranty: Thirty-day money-
back guarantee. Two-year
limited replacement. (See www.
productivity2000.com for details).
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Thermocouple Input Specifications

Input Channels 8 Differential

Data Format Floating Point

Common Mode Range +1.25V

Common Mode Rejection 100dB @ DC and 130dB @ 60Hz
Input Impedance >5MQ

Maximum Ratings

Fault protected inputs to +50V

Resolution

16-bit, £0.1°C or °F

Thermocouple Input Ranges

Type J -190° to 760°C (-310° to 1400°F);
Type E -210° to 1000°C (-346° to 1832°F);
Type K -150° to 1372°C (-238° to 2502°F);
Type R 65° to 1768°C (149° to 3214°F);
Type S 65° to 1768°C (149° to 3214°F);
Type T -230° to 400°C (-382° to 752°F);
Type B 529° to 1820°C (984° to 3308°F);
Type N -70° to 1300°C (-94° to 2372°F);
Type C 65° to 2320°C (149° to 4208°F);

Cold Junction Compensation

Automatic

Thermocouple Linearization

Automatic

Accuracy vs. Temperature

+50PPM per °C (maximum)

Linearity Error

+1°C maximum (+0.5°C typical)
Monotonic with no missing codes.

Maximum Inaccuracy

+3°C maximum (including temperature drift but
excluding thermocouple error).

Warm-up Time

30 minutes for +1% repeatability
2 minutes to reach voltage specifications

Sample Duration Time

270ms

All Channel Update Rate 2.16s
Open Circuit Detection Time Within 2s
Conversion Method Sigma-Delta
External DC Power Required None

Linear mV Device Input Ranges

Voltage Input Specifications

0-39.0625 mVDC,
+39.0625 mVDC,
+78.125 mVDC,
0-156.25 mVDC,

+156.25 mVDC,

0-1250 mVDC
Max Voltage Input Offset Error 0.05% @ 0°- 60°C, typical 0.04% @ 25°C
Max Voltage Input Gain Error 0.06% @ 25°C

Max Voltage Input Linearity Error

0.05% @ 0°- 60°C, typical 0.03% @ 25°C

Max Voltage Input Impedance

0.2% @ 0°- 60°C, typical 0.06% @ 25°C
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- Chapter 3: Analog I/O Specifications

P2-08THM Analog Input (continued)

General Specifications

Operating Temperature 0°C- 60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
rield t DL BELS 1800VAC applied for 1s
solation

Heat Dissipation 500mwW

Enclosure Type Open equipment
g:gﬁ;;ﬁsying & Electronic

Module Location Any I/O slot in a Productivity®2000 system

Removable terminal block (included).
Field Wiring The P2-08THM module is not compatible with the
ZIPLink wiring system.

Connector Type (Included) | 18-position removable terminal block

Weight 90g (3.2 0z)

UL508 File E139594, Canada & USA
CE (EN61131-2%)

Agency Approvals

* Meets EMC and Safety requirements. See the D.O.C. for details.

Burn-out Detection: High Side/Disable 1 bit per module
°C/°F (T/C Only) 1 bit per module
Module Diagnostics Failure 1 bit per module

Burn-out (on if T/C input is open — no
connection between TCn+ and TCn-)

Channel Under-range (T/C only) 1 bit per channel

1 bit per channel

Channel Over-range (T/C only) 1 bit per channel
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Chapter 3: Analog I/O Specifications.

P2-08THM Analog Input (continued)

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”’T‘.b &1 i 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-08THM Analog Input (continued)
Wiring Diagrams

Fm——————=-
| INTERNAL
I MODULE CIRCUITRY
TC1+
Tl - CH1T/C
- o INPUT
TC2+
TCo- ‘“ CH2T/C
N INPUT
TC3+ LIS
Eﬂa@ CH3T/C
TC3- EI@ < INPUT
TC4+
eI~ GraC
4- El@“’ INPUT
TC5+ N
T Eﬂao CH5T/C
C5- El@ = INPUT
TC6+ .
TC Eﬂa N CH6T/C
6- E@; INPUT
TC7+ f
TC7 Eﬂam CH7T/C
- 3 INPUT
TC8+ . ——
~ CH8T/C
TC8- ; INPUT
|

NOTE: Install jumper wire on each
unused input; TC+ to TC-.
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Chapter 3: Analog I/O Specifications.

P2-08THM Analog Input (continued)
Wiring Diagrams

Thermocouple Input Circuits Voltage Input Circuits
( Ungrounded/Shielded N ( Tos h
Thermocouple 1o+ Zwire @
Voltage ( ( Tc
Transmitter @
Transmitter
Power Supply
g J
( Grounded/Shielded N (
Thermocouple
P Load Cell —

or
Strain Gauge

Excitation
\ Power Supply

J
p N h
Infrared Voltage Divider
Thermocouple Tc
+
TC-
L J <

NOTES:
1. Connect shield to thermocouple signal/ground only. Do not connect to both ends.

2. With grounded thermocouples, take precautions to prevent having a voltage
potential between thermocouple tips. A voltage of 1.25V or greater between tips
will skew measurements.

3. Use shielded, twisted thermocouple extension wire that matches the thermocouple
type. Use thermocouple-compatible junction blocks.

Productivi fo............Hardware User Manual, 3rd Ed. Rev. J 3_69



- Chapter 3: Analog I/O Specifications

P2-08THM Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the Productivity Suite
programming software, drag and drop the P2-08 THM module
into the base configuration.

Select Automatic Module Verification or No Verification and
Enable Hot Swap. Specify Temperature Scale and Burnout
Detection, and use the drop down menu to select module range
and resolution. If desired, assign a User Tagname to each input
point (channel) selected and to each Status Bit Item.

B, BT, THERSCCCLPLE DRLT
& Bt Fiostis Verfcuiom
P preicwion amd Tnanie ol Saeep

e Dol [l M Dol e

Ptz i "o DEgrosif =

Sprot Dol B High S50 el Dblechin =

* 1
Prirt | Tograne .-\.IT 1arge ::.:r',“ :'m.: ——
| AL, 0. 0 4 T ] 5 MET4 2
| a4, 4 T MET 4] B EET4.1LE
1 5 e b 4 T MET3 L LS T4 o
4 L '] & T MET 4 MET 4 =)
H KL & T s (-] L&
& KF £.1.0.4 e MET 3. L LAT T L]
¥ LT S [Fs I LEY T o
'] 0L A ¢ T MET-L LA MET-O L LEd MET0.0 LEG
Wi B s |y
Pk i el MET-OLL 155
Peloschi i Pt Epaecy MET-OL LA

Brare [+ 4 Caree (2 1]
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Chapter 3: Analog I/O Specifications.

P2-08THM Analog Input (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release
button to
Al
PASSED in‘i)t?aella;s select
SELF screen.

TEST INFO

These screens will
then auto cycle

This screen will

auto cycle with Momentaf”y g:f:?e:r:ﬁgtts‘ ;eiu:;eor
tatus informati It valu
sterus mormaton / Press SEL specified with the P2-08THM
End of button to Module Options configuration
toqale dialog box in Productivity Suite
Status 99 software.
through
Menu
L secondary
1St displays Note: SPARE denotes
16-BIT BROIVMOMA  deselected channel.
Error Messages: 6 00.0mV
An existing error "
7 CH will be inserted 7 00.0mV
into the cycling
ENABLED Status Info screen.

SELFTEST
FAIL
REPLACE
MODULE

1
2
3
4
5
6
7
8

Fault Messages (WS ~— Measured temperature > max. temperature of selected range.

— Appear in place |4
of data during a
fault condition.

[II\D]S2§ < Measured temperature < min. temperature of selected range.
[0]2dA] < Input signal is OPEN circuit. (Thermocouple only)
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- Chapter 3: Analog I/O Specifications

P2-08NTC Thermistor

The P2-08NTC Thermistor Module provides eight channels for receiving thermistor input

signals.
NTC Input Specifications

"
]
|

Terminal Block Included.
Not Compatible with ZIPLink.

Warranty: Thirty-day money-back guarantee.

Two-year limited replacement.

(See www.productivity2000.com for details).

Input Channels

8 Single Ended (Temperature only)

Data Format

Floating Point

Common Mode Rejection

-97dB @ DC, >50dB @ 50/60Hz

Input Impedance

>5MQ

Maximum Ratings

Fault protected inputs to +50V

Resolution

16-bit, +0.1°C or °F

Thermistor Input Ranges

2252

10K-AN Type 3
10K-CP Type 2
5K

3K

1.8K

-40° to 150°C (-40° to 302°F)

Thermistor Linearizion

Automatic

Maximum Inaccuracy

+0.5°C maximum (8, 16 and 33Hz)
+1°C maximum (123 and 470Hz)
(Excluding thermistor error;
Including temperature drift)

Excitation Current

10uA-210uA autoscaling

Accuracy vs. Temperature

+35PPM per °C (maximum)

Linearity Error

Non-linear

Warm-up Time

30 minutes for +1°C repeatability

Sample Duration Time
(Single channel update rate)

Dependent on digital filter settings
61ms @ 33Hz, 16ms @123Hz, 4ms @ 470Hz

Filter Characteristics*

Digital filter cutoff frequencies:
33Hz, 123Hz, or 470Hz.

All Channel Update Rate 22s@ 33Hz

Open Circuit Detection Time Within 2s @ 33Hz

Conversion Method Sigma-Delta
None

External DC Power Required

* Frequencies <123Hz, Display push button may need to be pressed / held >2 seconds..

Diagnostics

Module Diagnostics Failure

1 bit per module

Module Not Ready

1 bit per module

Channel Burn-out (Thermistor only)

1 bit per channel

Under-range (Thermistor only)

1 bit per channel

Over-range

1 bit per channel

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.
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Chapter 3: Analog I/O Specifications.

P2-08NTC Thermistor (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F—140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
:;igllgﬁtgnLogic Side 1000VDC

Heat Dissipation 500mwW

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any /O slot in a Productivity®2000 system

Removable terminal block (included).

Field Wiring The P2-08NTC module is not compatible with the
ZIPLink wiring system.
(?onnector Type 18-position removable terminal block
(included)
Weight 1369 (4.8 0z)
o UL508 File E139594, Canada & USA
Agency Approvals

CE (EN61131-2%)

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval
Checklist section on the specific component part number web page.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N‘”T‘.b Bl 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ib'in (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-08NTC Thermistor (continued)
Wiring Diagrams

‘E NOTE: At module power-up Channel 1T must have a functional Thermistor connected so internal
automatic calibration is performed.

: INTERNAL
| MODULE CIRCUITRY

o
Chiz+ |22
cr- [

B8~ —

S
CH3+
e [E8
Chav [E2~ % _
i B
e HSs— [
Cher [ 21
che (29

ElSlc—
CH7+ 08-
TS | —
crier (2D
el

12

:_ANALOG CIRCUIT COMMON

Thermistor Input

CH1+ @
ﬁ CH1- =)

&)

NOTE: Install jumper wire on each
unused inputs. CH1+ to CH1-
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Chapter 3: Analog I/O Specifications.

P2-08NTC Thermistor (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary Error Messages:

screens. Release button to select screen. An existing error will
be inserted into the
cycling Status Info
screen.

Appears
initially

These screens will
then auto cycle

SELFTEST

Yy
P2-08NTC 'Lhese screens will / Momentarily
t t
en auto cycle Press SEL
button to toggle
this secondary
display.
1 3.5
2 6.7
Software 3 152
Configuration 2 S e
NTC range also S 8:3
includes 2252, & SPARE
10K-3, 10K-2,
5K, 3K, 1.8K.
Note: SPARE
denotes
deselected
channel

Burnout detection may be set for H (high
side) or L (low side). Fault Messages — Appear in place of data during

Data output... in °C or °F. a fault condition.
Digital Filter can be set to 16Hz, 33Hz, Measured temp. > max. or

resistance >= max. of
123Hz, and 470Hz _— selected range

Measured temp. < min. of
UNDER B2 selected range or resistance
is 0

~if open circuit between
differential input
(Rn+ and Rn-)
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- Chapter 3: Analog I/O Specifications

P2-04DA Analog Output

The P2-04DA Voltage/Current Analog Output Module provides four channels of +10VDC
or 4-20 mA sinking/sourcing selectable outputs.

cus

1+0.100V
2 4.00R%
3 13.78%

Output Channels

Y3l Output Specifications

4

Module Signal Output Ranges

1) £10VDC
2) 4-20mA (sinking or sourcing per channel)

Signal Resolution

16-bit

Resolution Value of LSB
(least significant bit)

+10V = 305uV/count
4-20 mA = 0.244 pA/count
1LSB = 1 count

Data Range

0 to 65535 counts uni-polar and
-32768 to +32767 counts bi-polar

Output Type

Voltage outputs sourcing/sinking at 10mA max, or
Current outputs sinking or sourcing at 20mA max.

Output Value in Fault Mode

Voltage outputs OV or OmA current outputs

Load Impedance
(Minimum External Power Supply)

>1000Q voltage outputs (19.2-30 VDC)
0-755Q sinking, 0-600Q Sourcing (19.2 VDC)
0-875Q sinking, 0-700Q Sourcing (21.6 VDC)
0-1000Q sinking, 0-855Q Sourcing (24VDC)
0-1110Q Sinking, 0-970Q Sourcing (26.4 VDC)
0-1350 Q Sinking, 0—1150Q Sourcing (30VDC)

Maximum Capacitive Load

0.01 yF maximum voltage outputs

Maximum Inductive Load

1mH maximum current outputs

Allowed Load Type

Grounded

Maximum Inaccuracy (% of range)

0.1% voltage, 0.1% current
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum voltage outputs
+0.025% of range maximum current outputs

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25PPM/°C max full scale, calibration change
(+0.0025% of range/°C)

Max Crosstalk

-80dB, 6 LSB

Linearity Error (End to End)

+16 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 minute warm-up (typical)

Output Ripple

0.05% of full scale

Output Setting Time

0.3 ms max, 5us min (full scale change)

All Channel Update Rate

0.6 ms

Maximum Continuous Overload

Voltage Outputs current limited to 35mA typical
Current Outputs open circuit protected

Type of Output Protection

15VDC Peak Output Voltage
Current outputs current limited to <=20mA

Output Signal (power-up,-down)

0V voltage outputs, OmA current outputs

External DC Power Required

94mA voltage operation 4 channels
130mA current operation 4 channels
24VDC -20% / +25%

We recommend using pre-wired ZIPLink cables and connection

modules. See Chapter 5.

If you wish to hand-wire your module, removable terminal blocks
are sold separately. Order part number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-04DA Analog Output (continued)

General Specifications

Operating Temperature 0°C-60°C (32°F-140°F)
-20°C-70°C (-4°F—158°F)

Storage Temperature

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1s
> 10MQ @ 500VDC

3.6 W

Insulation Resistance

Heat Dissipation

Enclosure Type Open equipment

Electronic

Any I/0 slot in a Productivity®2000 system

Use ZIPLink wiring system or removable terminal block (not
included). See “Wiring Options” in Chapter 5.

18-position removable terminal block
90g (3.2 0z)

UL508 File E139594, Canada & USA
CE (EN61131-2%)

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Module Keying to Backplane

Module Location

Field Wiring

Connector Type (Not included)
Weight

Agency Approvals

Part Number P2-RTB P2-RTB-1
N“".‘.be' & 18 screw terminals 18 push release terminals
positions

30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
g 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6-7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1 in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 |b-in (0.28 N-m) N/A

* Recommended screwdriver TW-SD-MSL-1

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.
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- Chapter 3: Analog I/O Specifications

P2-04DA Analog Output (continued)
Wiring Diagrams

l_ _______
| INTERNAL
| MODULE CIRCUITRY
I
V1+ o A voltage sink/source
11- w A\ 420 mA current sinking CH1
1+ Eﬂa N A\ 4-20 mA current sourcing DAC
COM
wn
V2+ o P voltage sink/source
12- 4-20 mA current sinking CH2
F S| ~ —P—1
12+ » PN 4-20 mA current sourcing DAC
24VDC User |—1 " ;:zsg— S| o ——
Supplied Power | _ - -
V3+ i A\ Vvoltage sink/source
13- - : A A\ 420 mA current sinking CH3
13+ %:% :) A~ 4-20 mA current sourcing DAC
w
s
V4+ E”@ j A Voltage sink/source
14- L: N__ N\ 4-20 mA current sinking CH4
HISls— ) DAC
|4+ E”[‘] - N N 4-20 mA current sourcing
\_J|
I ANALOG
CIRCUIT
| \Y4 POWER
I ANALOG
CIRCUIT COMMON
L - — - — - — —

3_78 I ‘Pl"odUCtiVityﬁooo Hardware User Manual, 3rd Ed. Rev. J



Chapter 3: Analog I/O Specifications.

P2-04DA Analog Output (continued)

Wiring Diagrams (continued)

Voltage Output Current Source Output
(Field device is sinking)
( N N
V+ =) I+
0-10 &=l 4-20mA
VDC Load COM =) Load
| | Z )
24 VDC User -
Supplied Power
. AN J
( N )
— N\ ey
-wire &)
v+ ® 4 - 20mA Load l ( COM =
+10 VDC AW &=
Load COM =
= = -
Transmitter
Power Supply 24 VDC User
\_ ) k Supplied Power )
Current Sink Output
(Field device is sourcing)
s
+24VDC User
2-wire
4 - 20mA Load
NOTE: Shield is connected to
common at the source device.
\§
( )
24VDC+
4-wire @
4 - 20mA Load ( ( "
Install COoM
Transmitter Jumper I+
\_ Power Supply )
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- Chapter 3: Analog I/O Specifications

P2-04DA Analog Output (continued)

Configuration Settings

A

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-04DA module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point

(channel) selected and to each Status Bit Iltem.

Range with sink/source option and Stop Mode
Value may also be assigned.

Pol Ly Tagname Range

Shatu ERE Lt Tiagrsime

M, 1ERIT, VOLTALE LEHENT, |\ A

B Aurierrese Mok le Vierticaton
Fiy Wi alinn ared Frusdde Haol

fud) Detoull Tous

ADEEFO 120 WY
AT, LAE a0k
AGAE0. LAY &0
ADSRIO. 124 &)WV

Modubs Fisled MoT-0, L& &5
Py 2R FERT -0, 1.2 20
Mnor o 1| Canesd
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Chapter 3: Analog I/O Specifications.

P2-04DA Analog Output (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

DISPLAY
UNITS

Appears

These screens will
then auto cycle

This screen will

P2-04DA Ve auto cycle with /

status information

SEL button to

Fw. Rev. toggle through

1.00

Error Messages:
An existing error will
be inserted into the
cycling Status Info
screen.
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- Chapter 3: Analog I/O Specifications

P2-04DA-1 Analog Output

The P2-04DA-1 Current Analog Output Module provides four channels of 4-20 mA
outputs for use with the Productivity2000 system.

g3

L == _____.__J

Output Specifications

Output Channels 4

Output Range 4-20mA

Signal Resolution 16-bit

Resolution Value of LSB 4-20 mA = 0.244 pAlcount
s4EIL-20mA ANALOG OUT (least significant bit) 1LSB =1 count

Data Range 0 to 65535 counts

Output Type (sourcing) Current: 20mA max.

Output Value in Fault Mode Near OmA

0-570 Q (19.2 VDC)

0-690 Q (21.6 VDC)

0-810 Q (24VDC)

0-930 Q (26.4 VDC)

0-1100 Q (30VDC)

Minimum load 0-125 Q @ 0-45°C
250-715 Q @ 0-60°C

Load Impedance
(Minimum External Power Supply)

Maximum Inductive Load

(Current Output) fmH
Allowed Load Type Grounded
Maximum Inaccuracy 0.1% of range (including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)
Maximum Offset Calibration Error +0.025% of range maximum

+25ppm/°C max full scale, calibration change
(+0.0025% of range/°C)

Maximum Crosstalk -96dB, 1 LSB

i 0,
Linearity Error (End to End) +16 LSB_ma)_(lmum (_10.9256 of full scale)
Monotonic with no missing codes
Output Stability and Repeatability +10 LSB after 10 minute warm-up (typical)

+0.025% of range maximum

Accuracy vs. Temperature

Output Ripple 0.05% of full scale

Output Setting Time 300us max, 5ps min (full scale change)

All Channel Update Rate 600us

Maximum Continuous Overload Outputs open circuit protected

Type of Output Protection Electronically current limited to 20mA or less

Output Signal (power-up,-down) 4mA

External Power Supply Required 24VDC (-20% / +25%) @ 120mA (loop power included)

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1

NOTE: The most recent Productivity Suite software
and firmware versions may be required to support
new modules and new features.
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Chapter 3: Analog I/O Specifications.

P2-04DA-1 Analog Output (continued)

General Specifications

Operating Temperature 0°C—-60°C (32°F—140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

1800VAC applied for 1s
> 10MQ @ 500VDC
3100mwW

Field to Logic Side Isolation

Insulation Resistance

Heat Dissipation

Enclosure Type Open equipment

Electronic

Any I/O slot in a Productivity®2000 system

Use ZIPLink wiring system or removable terminal block (not
included). See “Wiring Options” in Chapter 5.

18-position removable terminal block

Module Keying to Backplane

Module Location

Field Wiring

Connector Type (Not included)

Weight 90g (3.2 0z)
UL 61010-1 and UL 61010-2-201 File E139594, Canada and
Agency Approvals UsA
gency App CE (EN 61131-2 EMC, EN 61010-1 and EN 61010-2-201
Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N“’T‘.b Bl 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ib'in (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-04DA-1 Analog Output (continued)
Wiring Diagrams

r——————--
' INTERNAL
| MODULE CIRCUITRY
I
COM
|1 + A 4-20 mA current sourcin
eIl o
o w 4-20 mA current sourci&,
|4+ E@A 4-20 mA current sourcing ,
|© o 4-20 mA current sourcing ,
LSl
LS]~
L[S]
com [EE°
=SB
COM °
Ee]=
COM N
2SN
COM 116
COM = @
COM S
= SE
COM -
=SB
oV 2
|_-‘ |t 24V+ Dj L ISOLATED ANALOG
| = P CIRCUIT POWER
24 VDC User
Supplied Power : v
[ ISOLATED ANALOG
CIRCUIT COMMON
L - — - — —
Current Output Circuit
I+ @
4-20 mA (
Load \— COM @

Note: Shield is connected to common at the source of the device.

3_84 I ‘Pl"odUCtiVityﬁooo Hardware User Manual, 3rd Ed. Rev. J




Chapter 3: Analog I/O Specifications.

P2-04DA-1 Analog Output (continued)

Configuration Settings

Using the Hardware Configuration tool in

the Productivity Suite programming software,
drag and drop the P2-04DA-1 module into
the base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap and Stop
Mode Values. If desired, assign a User
Tagname to each output point (channel)
P2-04DA-1 | selected and to each Status Bit ltem.

‘memmmmm | 4CH, 16-BIT, CURRENT, ANALOG OUTW

@ dartomatc Module venficabon
i verfloanee and Eralds Het Teasp

SamAmaLosour |

g A Defai Toos Foemerve Dol

=

.4.

— St Mode

A " - EL=E
oy Leer Tagnamse y

oo

& 1 LTS X240, 1L L]

oo

oo :

con " AOEXRD.1.1.2

oo

o 1 MR 1. LT

o - f_ B T | P M ¢

TS
4 TS 120, 1. 1.4
Tlaks [ Wiy Tagribme
Mook Feed ST L L35
FMessng W MELT 0. L L%

Morwinr " 4 Canor HEn
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- Chapter 3: Analog I/O Specifications

P2-04DA-1 Analog Output (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.
PASSED Appears
initially

SELF

TEST

These screens will
then auto cycle

This screen will ]
auto cycle with Momentarily Press

status information/ SEL button to

toggle through
End of -
secondary displays
Status y dlspiay

Menu

[eoNeNoNe)

List

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

MISSING SELFTEST
EXTERNAL FAIL
24VDC REPLACE
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Chapter 3: Analog I/O Specifications.

P2-04DA-2 Analog Output

The P2-04DA-2 Voltage Analog Output Module provides four channels of +10VDC outputs

for use with the Productivity2000 system.

-

Terminal blocks sold separately.

Output Specifications

Output Channels 4
Module Signal Output Ranges +10VDC
Signal Resolution 16-bit

Resolution Value of LSB
(least significant bit)

+10V = 305uV/count
1 LSB =1 count

Data Range -32768 to +32767 counts
Output Type Voltage 10mA max
Output Value in Fault Mode oV

Load Impedance 21000Q

Maximum Capacitive Load (Current

oupud) p ( 0.01 pF

Maximum Inductive Load 1mH

Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale
Calibration Error

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25PPM/°C max full scale, calibration change
(£0.0025% of range/°C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (End to End)

+16 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 minute warm-up (typical)

Output Ripple

0.05% of full scale

Output Setting Time

300us max, 5us min (full scale change)

All Channel Update Rate

1ms

Maximum Continuous Overload

Outputs current limited to 40mA typical
Continuous overloads on multiple outputs can
damage the module.

Type of Output Protection

0.1 pF transient suppressor

Output Signal (power-up,-down) or at
power up or power down

oV

External DC Power Required

24VDC (-20% / +25%), 75mA

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

We recommend using pre-wired ZIPLink cables and connection

modules. See Chapter 5.

If you wish to hand-wire your module, removable terminal blocks are
sold separately. Order part number P2-RTB or P2-RTB-1
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- Chapter 3: Analog I/O Specifications

P2-04DA-2 Analog Output (continued)

General Specifications

Operating Temperature

0°C to 60°C (32°F—140°F)

Storage Temperature -20°C to 70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800VAC applied for 1s

Insulation Resistance

> 10MQ @ 500VDC

Heat Dissipation

2200mwW

Enclosure Type

Open equipment

Module Keying to Backplane

Electronic

Module Location

Any I/O slot in a Productivity®2000 system

Field Wiring

Use ZIPLink wiring system or removable terminal block (not
included). See “Wiring Options” in Chapter 5.

Connector Type (Not included)

18-position removable terminal block

Weight 90g (3.2 0z)
UL 61010-1 and UL 61010-2-201 File E139594, Canada and
USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and EN 61010-2-201
Safety)*

* Meets EMC and Safety requirements.

See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”’T‘.b & i 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibsin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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Chapter 3: Analog I/O Specifications.

P2-04DA-2 Analog Output (continued)
Wiring Diagrams

CIRCUIT COMMON

r—-———-—-—-
' INTERNAL
| MODULE CIRCUITRY
|
COM
V1+ : voltage sink/source
V2+ EHE]“ voltage sink/source
V3+ e~ voltage sink/source N—{Cradac |
V4+ voltage sink/source
ElS] —{.CHa DAC |
Og-
Le]~
a8
S
COM N
cov TElEls
cov [ee=
cov [EIE:
cov [ElEls
cov EEE
COM a
SHEIS)s
e~
S|t 24V+ N ISOLATED ANALOG
L'I =R T CIRCUIT POWER
S24\1_D((13|;Jser |
upplied Power
pp! | v
| ISOLATED ANALOG
L

Voltage Output Circuit

4 N
— v+ @ Yoy aN V* @)
0-10 ( ( 4100 ( (
VDC Load COM COM
- @ VDC Load @
Load Load
Power Supply Power Supply
- J
( )
A~ e
+10 VDC ( (
Load COM
S @
Load
Power Supply
-
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- Chapter 3: Analog I/O Specifications

P2-04DA-2 Analog Output (continued)

Configuration Settings

P2-04DA-2

Using the Hardware Configuration tool in

the Productivity Suite programming software,

drag and drop the P2-04DA-2 module into
the base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap and Stop

Mode Values. If desired, assign a User
Tagname to each output point (channel)
selected and to each Status Bit Iltem.

4CH,
2 futomalx Module Yerfcalon

BLALRN, WOLTAGE . ARSI TS |V—
Ho venficaton ard Cnabe Fiot S

dd Defeuli Tags Roemacyee Dielmud

P Ur Tisgrwrms hﬂlm
I ADEIZ-0.1.0.1

P ADSIZ0.1. 1.2

1 ADGA20.1. 1.3

4 A5 T2-0. 1. 1.4

D B L Lisés Tagrisme
Mgk i Eaderd MET ). 1. 135
Peineing & MET-{) 1. 136

Pl RO i' l_'ﬂ. N Lanced
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Chapter 3: Analog I/O Specifications.

P2-04DA-2 Analog Output (continued)
OLED Panel Display Menu

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

P2-04DA-2 This screen will Momentarily P
auto cycle with UARASA I 1 00000 1 0000H
Fw. Rev. status |nformat|<:7/ SEL button to 2 00000 2 0000H
1.00 toggle through 3 SPARE 3 SPARE
secondary displays  EEEUIY 4 _0000H

Error Messages:
An existing error will

be inserted into the
cycling Status Info
screen.

MISSING SELFTEST
EXTERNAL

24VDC

PI’OdUCtiVit_\ﬁooo Hardware User Manual, 3rd Ed. Rev. J 3—91



- Chapter 3: Analog I/O Specifications

P2-04DAL-1 Analog Output

The P2-04DAL-1 Low Resolution Current Output Module provides four channels for
converting a digital value of 0 to 4095 (12-bit) to 4-20 mA analog signals for use with the
Productivity ® 2000 system.

BN AL e LT

cus
. CE€

Output Specifications
4

Output Channels
Output Range 4-20 mA
Signal Resolution 12-bit
Resolution Value of LSB 4-20 mA = 3.9 pA/count
(least significant bit) 1LSB =1 count
Data Range 0 to 4095 counts
Output Type Current sourcing @ 20mA max.
Output Value in Fault Mode Less than 4mA
0-570 Q (19.2 VDC)
0-690 Q (21.6 VDC)
Load Impedance 0-810 Q (24VDC)
(Minimum External Power 0-930 Q (26.4 VDC)
Supply) 0-1100 Q (30.0 VDC)

Minimum load 0Q @ 0-45°C
125Q @ 45-60°C ambient temperature

Maximum Inductive Load

1mH

Allowed Load Type

Grounded

Maximum Inaccuracy

1% of range (including temperature drift)

Maximum Full Scale Calibration
Error, including offset

+0.2% of range minimum

Maximum Offset Calibration Error

+0.2% of range maximum

Accuracy vs. Temperature

+75ppm / °C max full scale calibration change
(+0.005% of range / °C)

Max Crosstalk

-72dB, 1LSB

Linearity Error (End to End)

+4 LSB maximum (+0.1% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+2% LSB after 10 minute warm-up (typical)

Output Ripple

0.1% of full scale

Output Setting Time

0.3 ms max, 5us min (full scale change)

All Channel Update Rate

1ms

Maximum Continuous Overload

Electronically current limited to 20mA or less.

Type of Output Protection

Outputs short circuit protected

Output Signal (power-up,-down)

4mA

External DC Power Required

24VDC (-20% / +25%), 120mA(loop power
included)

NOTE: The most recent Productivity Suite software and
firmware versions may be required to support new
modules and new features.

[CONNECTIONSYSTEMS]
=

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module,
removable terminal blocks are sold separately.
Order part number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-04DAL-1 Analog Output (continued)

General Specifications

Operating Temperature 0°C-60°C (32°F-140°F)
Storage Temperature -20°C-70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 6000mW
Enclosure Type Open equipment
Module Keying to Backplane Electronic
Module Location Any I/O slot in a Productivity®2000 system
Use ZIPLink wiring system or removable terminal
Field Wiring block (Sold separately). See “Wiring Options” in
Chapter 5.
Connector Type (Sold separately) | 18-position removable terminal block
Weight 95.3 g (3.3 0z)
UL61010-2-201 File E139594, Canada & USA CE
Agency Approvals™* (EMC: EN61131-2%,
SAFETY: EN61010-2-201)

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval Checklist
section on the specific component part number web page.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N“'T‘.ber of 18 screw terminals 18 push release terminals
positions

30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ib'in (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-04DAL-1 Analog Output (continued)
Wiring Diagrams

' INTERNAL

| MODULE CIRCUITRY
I
ﬁ?M g" - 4-20 mA current sourcing f
12+ : 4-20 mA current sourcing f
13+ EI]EI | 4-20 mA current sourcing f
14+ 4-20 mA current sourcing
Eel - —{ cr4 DAC]
(WS
LS]~
B
©
cow |29
com [ElE=
COM EI]EIS
cov [Eel8s
COM K
cov EEE
HE-
|_'| + :‘k ISOLATED ANALOG
I Eels "N—P GIRCUIT POWER
SuppliodPouer !
I
I

ISOLATED ANALOG
CIRCUIT COMMON

Current Source Output Circuit

4 -20mA = @
Load ( COM @

Note: Shield is connected to common at the source device.
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Chapter 3: Analog I/O Specifications.

P2-04DAL-1 Analog Output (continued)

Configuration Settings

o

R4 L-1

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag and drop
the P2-04DAL-1 module into the base configuration.

Select Automatic Module Verification or No Verification
and Enable Hot Swap. If desired, assign a User
Tagname to each output point (channel) selected and to
each Status Bit Item. A Stop Mode Value may also be
assigned.
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- Chapter 3: Analog I/O Specifications

P2-04DAL-2 Analog Output

The P2-04DAL-2 Low Resolution Voltage Output Module provides four channels for
converting a digital value of 0 to 4095 (12-bit) to 0-10 VDC analog signals for use with
the Productivity ® 2000 system.

Output Specifications

0-10V ANALOG OUT

US

ce

Output Channels (Commons) 4
Module Signal Output Range 0-10 VDC
Output Signal Resolution 12-bit

Resolution Value of LSB

0-10 V = 2.44 mV per count

(least significant bit) 1 LSB =1 count

Data Range 0 to 4095 counts

Output Type (sourcing/sinking) Voltage sourcing at 10mA
Output Value in Fault Mode ov

Load Impedance 21000Q

Maximum Capacitive Load 0.01 yF

Allowed Load Type Grounded

Maximum Inaccuracy

0.5% of range (Including temperature drift)

Maximum Full Scale Calibration
Error (Not including offset error)

+0.2% of range maximum

Maximum Offset Calibration Error

+0.2% of range maximum

Accuracy vs. Temperature

+75ppm / °C max full-scale
calibration change
(£0.0025% of range/°C)

Max Crosstalk

-72dB, 1 LSB

Linearity Error (End to End)

+4 LSB maximum (+0.1% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+2% LSB after 10 minute warm-up (typical)

Output Ripple

+0.1% of full scale

Output Setting Time

0.300 ps max., 5us min. (full scale change)

All Channel Update Rate

1ms

Maximum Continuous Overload

Output current limited to 40mA typical
Continuous overloads on multiple outputs can
damage the module.

Type of Output Protection

0.1 pF transient suppressor

Output Signal (power-up,-down)

ov

External DC Power Required

24VDC (-20% / +25%), 60mA

NOTE: The most recent Productivity Suite software
and firmware versions may be required to support
new modules and new features.

We recommend using pre-wired ZIPLink cables

and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part

number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-04DAL-2 Analog Output (continued)

General Specifications

Operating Temperature 0°C- 60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F—-158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 3250mwW

Enclosure Type Open equipment

Module Keying to Backplane Electronic

Module Location Any /O slot in a Productivity®2000 system
Removable terminal block. Optional ZIPLink

Field Wiring wiring system. See “Wiring Options” in
Chapter 5.

Connector Type (Sold separately) | 18-position removable terminal block

Weight 959 (3.4 0z)
UL 61010 File E139594, Canada & USA

Agency Approvals** CE (EMC: EN61131-2%,
SAFETY: EN61010-2-201)

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval Checklist
section on the specific component part number web page.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1

N““.“.b & i 18 screw terminals 18 push release terminals

positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)

Wire Range Solid/stranded conductor Solid/stranded conductor

9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.

1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length

Conductors USE COPPER CONDUCTORS, 75°C or equivalent.

Screw Driver Width 0.1in. (2.5 mm) maximum NA

Screw Size M2 N/A

Screw Torque 2.5 Ibin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-04DAL-2 Analog Output (continued)
Wiring Diagrams

' INTERNAL
| MODULE CIRCUITRY

COM

V1+ g"e N voltage source /
V2+ : voltage source /
V3+ EI]EIh voltage source f
V4+ voltage source W
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ISOLATED ANALOG
CIRCUIT COMMON

Voltage Output Circuits
A V+ @
0-10
VDC Load ( ( COM @

Load
Power Supply

Note: Shield is connected to common at the source device.
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Chapter 3: Analog I/O Specifications.

P2-04DAL-2 Analog Output (continued)

Configuration Settings

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-04DAL-2 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point
(channel) selected and to each Status Bit Item.

P2 04DRL-1 A Stop Mode Value may also be assigned.
“_-- A0, 184HT, CLIRRENT, AMALCK CLITFLIT
& Aibamate Mad e Verficahon
e Mo Verificaton and Enable Hol Swap
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= B ACS324.1.10.1 o
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| - AD532-0.1.10,3 0
= | ADS32-0,1.10.4 of
b Hit Liser Tagname
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- Chapter 3: Analog I/O Specifications

P2-08DA-1 Current Analog Output

The P2-08DA-1 Current Analog Output Module provides eight channels of 4 to 20mA

outputs.

g3

—_—

Terminal blocks sold separately

Output Specifications

Output Channels (Commons) 8
Module Signal Output Range 4-20mA
Output Signal Resolution 16-bit

Resolution Value of LSB

4-20mA = 0.244 pA/count

(least significant bit) 1LSB =1 count
Data Range 0 to 65535 counts
Output Type (sourcing) Current: 20mA max
Output Value in Fault Mode Near OmA

Load Impedance
(Minimum External Power
Supply)

0-570Q (19.2 VDC)

0-690Q (21.6 VDC)

0-810Q (24VDC)

0-930Q (26.4 VDC)

0-1100Q (30VDC)

Minimum load 0-125Q @ 045°C
250-715Q @ 0-60°C

Maximum Inductive Load

1mH

Allowed Load Type

Grounded

Maximum Inaccuracy

0.1% of range (Counts TBD)
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25PPM/°C max full scale calibration change
(+0.0025% of range/°C)

Max Crosstalk

-96dB, 1LSB

Linearity Error (End to End)

+16 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 count after 10 minute warm-up (typical)

Output Ripple

0.05% of full scale

Output Setting Time

300ps max, 5us min (full scale change)

All Channel Update Rate

600us

Maximum Continuous Overload

Outputs open circuit protected

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal (power-up,-down)

4mA

External DC Power Required

24VDC @ 220mA(loop power included)

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-08DA-1 Current Analog Output (continued)

General Specifications

Operating Temperature 0°C-60°C (32°F—140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 700mwW

Enclosure Type Open equipment

Module Keying to Backplane Electronic

Module Location Any I/O slot in a Productivity®2000 system
Use ZIPLink wiring system or removable

Field Wiring terminal block (not included). See “Wiring
Options” in Chapter 5.

Connector Type (Not included) | 18-position removable terminal block

Weight 90g (3.2 0z)

Agency Approvals gII_ESOS File E13?594, Canada & USA

(EN61131-2%)

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N””.“.b @ i 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-08DA-1 Current Analog Output (continued)
Wiring Diagrams

r————-——---
' INTERNAL
| MODULE CIRCUITRY
|
COM -
11+ N 4-20 mA current sourcing | @
12+ | 420 mA current sourcing _{ @l

4-20 mA current sourcing

i

CH3 DAC
CH4 DAC
CH5 DAC
CH6 DAC
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Note: Shield is connected to common at the source device.
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Chapter 3: Analog I/O Specifications.

P2-08DA-1 Current Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-08DA-1 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point

- (channel) selected and to each Status Bit Item.
| F2.0E%. 1| A Stop Mode Value may also be assigned.
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- Chapter 3: Analog I/O Specifications

P2-08DA-1 Current Analog Output (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will ]
auto eycle with Momentarily Press

status information/ SEL button to

toggle through
End of secondary displays
Status

Menu
List

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

MISSING SELFTEST
EXTERNAL FAIL

REPLACE

WNOUVAWNRE
00000000
WNOUVTAWNE
00000000
00000000
00000000
Q0000000
IIIIIIII
ONOUVAWNE
00000000
00000000
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Chapter 3: Analog I/O Specifications.

P2-08DA-2 Voltage Analog Output

The P2-08DA-2 Voltage Analog Output Module prov

outputs for use with the Productivity ® 2000 Ssystem.

Output Specmcatlons

Output Channels (Commons)

ides eight channels of +10 VDC

Module Signal Output Range

+10VDC

Output Signal Resolution

16-bit

Resolution Value of LSB
(least significant bit)

+10V = 305uV/count
1LSB =1 count

Data Range

-32768 to +32767 counts

Output Type (sourcing/sinking)

Voltage: 10mA max

Output Value in Fault Mode ov

Load Impedance 21000Q
Maximum Capacitive Load 0.01 pF
Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25PPM/°C max full scale calibration change
(£0.0025% of range/°C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (End to End)

416 LSB maximum (£0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 minute warm-up (typical)

Output Ripple

0.05% of full scale

Output Setting Time

300us max, 5us min (full scale change)

All Channel Update Rate

1ms

Maximum Continuous Overload

Outputs current limited to 40mA typical
Continuous overloads on multiple outputs can
damage the module.

Type of Output Protection

0.1 pF transient suppressor

Output Signal (power-up,-down)

ov

s

External DC Power Required

24VDC @ 150mA

Terminal blocks sold separately

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1
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- Chapter 3: Analog I/O Specifications

P2-08DA-2 Voltage Analog Output (continued)

General Specifications

Operating Temperature 0°C- 60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1s

Insulation Resistance > 10MQ @ 500VDC

Heat Dissipation 150mw

Enclosure Type Open equipment

Module Keying to Backplane Electronic

Module Location Any I/0 slot in a Productivity®2000 system
Use ZIPLink wiring system or removable

Field Wiring terminal block (not included). See “Wiring
Options” in Chapter 5.

Connector Type (Not included) 18-position removable terminal block

Weight 90g (3.2 0z)

Agency Approvals UL508 File E13&3594, Canada & USA
CE (EN61131-2%)

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”’T‘.b & i 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibsin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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Chapter 3: Analog I/O Specifications.

P2-08DA-2 Voltage Analog Output (continued)
Wiring Diagrams

r—-———-—--
' INTERNAL
| MODULE CIRCUITRY
|
COM
V1+ : voltage sink/source
V2+ Eﬂ@w voltage sink/source
V3+ Eﬂa“ voltage sink/source
V4+ Eﬂ@m voltage sink/source
V5+ Eﬂ@@ voltage sink/source
V6+ Eﬂa\‘ voltage sink/source
V7+ Eﬂaw voltage sink/source
V8+ Eﬂ@@ voltage sink/source ,
COM
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- Chapter 3: Analog I/O Specifications

P2-08DA-2 Voltage Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in

the Productivity Suite programming software,
drag and drop the P2-08DA-2 module into
the base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap and Stop
Mode Values. If desired, assign a User
Tagname to each output point (channel)

| P2-0BDA-2 selected and to each Status Bit Item.
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Chapter 3: Analog I/O Specifications.

P2-08DA-2 Voltage Analog Output (continued)

OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will 0
auto eycle with Momentarily Press
SEL button to

status information
/ toggle through

End of X
secondary displays
Status y dispiay

Menu

List

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

MISSING SELFTEST
EXTERNAL

Q0000000
ONOUVAWNH
00000000
O0000000
O0000000
00000000
IIIIIIIT
WONOUVAWNE
O0000000

1
2
E]
4
5
6
7
8
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- Chapter 3: Analog I/O Specifications
P2-08DAL-1 Current Analog Output

The P2-08DAL-1 Low Resolution Current Analog Output Module provides eight channels
of 4-20 mA output signals.

c@us Output Specifications

S C € Output Channels 8

_ Module Signal Output Range 4-20mA

[ Signal Resolution 12-bit

‘ Resolution Value of LSB 4-20mA = 3.9 pA/ count
(least significant bit) 1 LSB =1 count

4-20mA ANALOG OUT

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1

Data Range

0 to 4095 counts

Output Type (sourcing)

Current sourcing at 20mA max

Output Value in Fault Mode

Less than 4mA

Load Impedance

0-570Q (19.2 VDC),

0-690Q (21.6 VDC),

0-810Q (24VDC),

0-930Q (26.4 VDC),

0-1100Q (30VDC)

Minimum Load: 0Q @ 045°C

125Q @ 45-60°C ambient temperature

Maximum Inductive Load

1mH

Allowed Load Type

Grounded

Maximum Inaccuracy

1% of range

Maximum Full Scale Calibration Error
(Including Offset)

+0.2% of range minimum

Maximum Offset Calibration Error

+0.2% of range maximum

+75PPM / °C maximum full-scale calibration

Accuracy vs. Temperature change
(£0.005% of range / °C)
Max Crosstalk at DC, 50/60Hz -72dB, 1 LSB

Linearity Error (End to End)

+4 LSB max., (£0.1% of full scale)

Output Stability and Repeatability

+2 count after 10 min. warm up (typical)

Output Ripple

+0.1% of full scale

Output Settling Time

300ps max., 5us min. (full scale range)

All Channel Update Rate

1ms

Maximum Continuous Overload

Outputs open circuit protected

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal at Power Up
and Power Down

4mA

External DC Power Required

24VDC (-20% / +25%) @ 220mA
(Loop Power Included)

NOTE: The most recent Productivity Suite software
and firmware versions may be required to support
new modules and new features.
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Chapter 3: Analog I/O Specifications.

P2-08DAL-1 Current Analog Output (continued)

General Specifications

Operating Temperature 0°C-60°C (32°F-140°F)
-20°C-70°C (-4°F—158°F)

5 to 95% (non-condensing)

Storage Temperature
Humidity

Altitude

2,000 meters, max.

Pollution Degree

2

Environmental Air

No corrosive gases permitted

Vibration

IEC60068-2-6 (Test Fc)

Shock

IEC60068-2-27 (Test Ea)

Field to Logic Side
Isolation

1800VAC applied for 1s

Insulation Resistance

>10MQ @ 500VDC

Heat Dissipation

6000mW Maximum(loop power included)

Overvoltage Category 1]

Enclosure Type Open equipment
Module Keying to Electronic
Backplane

Module Location

Any I/O slot in a Productivity®2000 system

Field Wiring

Options” in Chapter 5.

Use ZIPLink wiring system or removable
terminal block (not included). See “Wiring

Terminal Type (not
included)

18-position removable terminal block

Weight

90g (3.2 0z)

Agency Approvals

CE (EN61131-2%)

UL508 File E139594, Canada & USA

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”’T‘.b ot 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ib'in (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-08DAL-1 Current Analog Output (continued)
Wiring Diagrams

CH1 DAC
CH2 DAC
CH3 DAC

r
' INTERNAL
| MODULE CIRCUITRY
I
COM
e (2e- A )
E@N 4-20mA current sourcing |

N

12+ 4-20mA current sourcin
Ee]- .

13+ 4-20mA current sourcing
14+

N

»
D wv
15+ 4-20mA current sourcin
S °
16+ D 4-20mA current sourcing
~
17+ 4-20mA current sourcin
e~ °
18+ 4-20mA current sourcing
el

4-20mA current sourcing

CH4 DAC
CH5 DAC
CH6 DAC
CH7 DAC

oo

N

N

b

N

d CH8 DAC
o EISIs
com :
com S|
on 1=
coMm Elel=
COoM eS8l
o e
= = > S
Su2 :p\fl[is g;:;er l
l \%
| ISOLATED ANALOG
l_ CIRCUIT COMMON

Current Source Output Circuit

I+
4 -20mA =
Load - CoM

Note: Shield is connected to common at the source device.
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Chapter 3: Analog I/O Specifications.

P2-08DAL-1 Current Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag

and drop the P2-08DAL-1 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired, assign a
User Tagname to each output point (channel selected
and to each Status Bit Iltem. A Stop Mode Value may

EaunEns . | also be assigned.

Beri, 1280, CUREEPNT. AMALOG CIITRUT
B Smmepns Mk e Veriheabony
Fa Ve aten ared Fradsir He? Swagt

A Do fauit Tass Foemesop Detain T

Bk o T - o Mo
Fiomr? A W

i Ao dd, b L

A08E0, L1.2

] KOS 130, LD [
4 AOSIE0. L 14 i
4 MY IT0.0. 15 a
5 AOSIT0. LLE a
X ALY NI o
g MOS0, L 1A a
Db B Lher 'rl;_:.-'l.—r

Fecibe Fadod T, . 135

MeEng 2 METL L L

o | [0k ]| Concal || tew
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- Chapter 3: Analog I/O Specifications

P2-08DAL-2 Voltage Analog Output

The P2-08DAL-2 Low Resolution Voltage Analog Output Module provides eight channels
of 0-10 VDC output signals.

Output Specifications

0-10V ANALOG OUT

Com

VAR ¢

C E Output Channels 8
Module Signal Input Range 0-10V
Output Signal Resolution 12-bit

Resolution Value of LSB
(least significant bit)

0-10V = 2.44 mV per count
1LSB =1 count

Data Range

0 to 4095 counts

Output Type (Sinking/Sourcing)

Voltage: 10mA max

Output Value in Fault Mode ov

Load Impedance 21000Q
Maximum Capacitive Load 0.01 pF
Allowed Load Type Grounded

Maximum Inaccuracy

0.5% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (Not Including Offset)

+0.2% of range maximum

Maximum Offset Calibration Error

+0.2% of range maximum

+75PPM / °C maximum full-scale calibration

Accuracy vs. Temperature change
(+0.0025% of range / °C)
Max Crosstalk -72dB, 1 LSB

Linearity Error (End to End)

+4 LSB maximum, (£0.1% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+2% LSB after 10 min. warm up (typical)

Output Ripple

10.1% of full scale

Output Settling Time

300ps max., 5y min. (full scale range)

All Channel Update Rate (typical)

ims

Maximum Continuous Overload

Outputs current limited to 40mA typical
Continuous overloads on multiple outputs
can damage the module.

Type of Output Protection

0.1 pF transient suppressor

Output Signal at Power Up and
Power Down

ov

External 24VDC Power Required

24VDC (-20% / +25%), 150mA

NOTE: The most recent Productivity Suite software
and firmware versions may be required to support
new modules and new features.

We recommend using pre-wired ZIPLink cables

and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-08DAL-2 Voltage Analog Output (continued)

General Specifications

Operating Temperature 0°C- 60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 3250mwW

Enclosure Type Open equipment

Module Keying to Backplane Electronic

Module Location Any I/0 slot in a Productivity®2000 system
Use ZIPLink wiring system or removable

Field Wiring terminal block (not included). See “Wiring
Options” in Chapter 5.

Connector Type (Not included) 18-position removable terminal block

Weight 90g (3.2 0z)

Agency Approvals UL508 File E13$3594, Canada & USA
CE (EN61131-2%)

* Meets EMC and Safety requirements. See the D.O.C. for details.

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N”’T‘.b B Gl 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6-7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 Ibsin (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-08DAL-2 Voltage Analog Output (continued)
Wiring Diagrams

' INTERNAL
| MODULE CIRCUITRY
I

COM [
V1+ =S voltage sink/source ,
V2+ ) w voltage sink/source ’
V3+ E@“ voltage sink/source ’
V4+ E@‘" voltage sink/source ’
V5+ |© o voltage sink/source
V6+ \‘ voltage sink/source
V7+ A voltage sink/source
V8+ voltage sink/source
o [
=)
con 35"
om e~
om 1=
COM :
COM G
o (28
L'| [F 24V+ j ISOLATED ANALOG
| E@m \_—} CIRCUIT POWER
Supplied Power !
|
l ISOLATED ANALOG
l_ CIRCUIT COMMON

Voltage Output Circuits

7\ V+ @
0-10
VDC Load ( ( COM @
vy

Load
Power Supply

3_116 I ‘Pl"odUCtiVityﬁooo Hardware User Manual, 3rd Ed. Rev. J



Chapter 3: Analog I/O Specifications.

P2-08DAL-2 Voltage Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-08DAL-2 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
~———— assign a User Tagname to each output point

| E2-DEOAL-T (channel selected and to each Status Bit Item.
| A Stop Mode Value may also be assigned.

-

— B, LBET, WOLTALL, ANALD CHITUT

) AuRSmats Moduls Verhiaton
Ha Werdgabion ard Mnakls ol Swap

|—

1 Akl Daefault Tags Bgrmaya Defpals T

5 P! Lhasy' Tagrunms

- i ADGIF-0,1.8.1 o]

= v AO5IT-0.1.0.2 ]
1 ASIE-0.1.8.3 =
4 ALSAX0.1.0.49 0
3 ALYS32-0.1.0.5 =
é AD533-0.1.0.8
7 ADS3Z-0.1.0.7 o
a AD532-0.1.0.8 | -
LRal BA e Tagiame
Module Fadad MET-0.1.1.55
Mepnng 140 MET-0.1.1.2%

Montor || 06 || Caacel | Help
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- Chapter 3: Analog I/O Specifications

P2-16DA-1 Current Analog Output

The P2-16DA-1 Current Analog Output Module provides sixteen channels of 4-20 mA

Output Specifications

- — - I.

CONOUVIAWN R

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style

43025-2400.

3_11 8 I \Productivit_yiooo

sourcing output.

1
1

Sy
N®O WS AN

>Z>TPITPIPITPIPIBZ

ouT

ce

Output Channels 16
Module Signal Output Range 4-20mA (Sourcing)
Output Signal Resolution 16-bit

Resolution Value of LSB
(least significant bit)

4-20mA = 0.244 pA/count
1LSB =1 count

Data Range 0 to 65535 counts
Output Type (sourcing) Current: 20mA max
Output Value in Fault Mode Near OmA

Load Impedance
(Minimum External Power
Supply)

0-570Q (19.2 VDC)

0-690Q (21.6 VDC)

0-810Q (24VDC)

0-930Q (26.4 VDC)

0-1100Q (30VDC)

Minimum Load 0Q @ 0-45°C
1250 @ 45-60°C

Maximum Inductive Load

1mH

Allowed Load Type

Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25PPM/°C max full scale calibration change
(+0.0025% of range/°C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (End to End)

+16 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 count after 10 minute warm-up (typical)

Output Ripple

0.05% of full scale

Output Setting Time

300ps max, 5us min (full scale change)

All Channel Update Rate

3ms

Maximum Continuous Overload

Outputs open circuit protected

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal (power-up,-down)

4mA

External DC Power Required

24VDC @ 410mA (includes loop power)
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Chapter 3: Analog I/O Specifications.

P2-16DA-1 Current Analog Output (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F—140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
::ield t B e St 1800VAC applied for 1s
solation

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 96mW

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any /O slot in a Productivity®2000 system

Use ZIPLink wiring system ONLY. See “Wiring

Field Wiring Options” in Chapter 5. Must use copper
conductors 75°C or equivalent.
Connector Type 24-Pin Molex Style 43025-2400
Weight 90g (3.2 0z)
A UL508 File E139594, Canada & USA
gency Approvals

CE (EN61131-2%)

* Meets EMC and Safety requirements. See the D.O.C. for details.

Connector Specifications

Connector Type

24-Pin Molex Style 43025-2400

Number of Pins

24

Pin Spacing

3x3 mm (0.118 x 0.118 in)
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- Chapter 3: Analog I/O Specifications

P2-16DA-1 Current Analog Output (continued)
Wiring Diagrams

F— — — -
INTERNAL
MODULE
CIRCUITRY
1
COoM A1
CoM
COM A 2
COM
e —— {3 _H—MCHsDAC]
15+ CH2 DAC
2+ —{ 16 " { 4 H—]{CH6DAC
IG: [CH3 DAC
i3+ ——— {5 _H—/]MCHrAc]
17+
14+ —— A6 H—cHsbac]
18+ 4
Vi g
v oD —
RY, H 20 ' [ 8
v ' /N CH9 DAC
9+ —H 21 ' [ 9 H—McHi3pAC] ISOLATED
113+ ANALOG
1Mo+ ——{ 22 ¥ { 10 |4—MCHI4DAC] cIRCUIT
114+ TMCHTDAC] pbG\WER
1+ ——— [t J{—]MCHIEDAC]
115+ “[MCH12DAC]
ZL-RTB20 M2+ ——{ 24 [ 12 —MCH16 DAC
Labels 116+ ———
UPPER '
‘COM 15+ [ 16+ | 17+ | 18+ [-24v| 113+[ 114+ ] 115+[ 116+ | v
LOWER | ISOLATED ANALOG
‘COM 114 [ 124 | 13+ | 14+ |+24V] 19+ | 110+] 111+[ 112+ I_CIRCUIT COMMON

Current Sourcing Output Circuit

I+

coMm @

©

4 -20mA (
Load

Note: Shield is connected to common at the source device.
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Chapter 3: Analog I/O Specifications.

P2-16DA-1 Current Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-16DA-1 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point
(channel) selected and to each Status Bit Item.
“1ssd | A Stop Mode Value may also be assigned.

B, e T, LR, LD DT

o Bbrman Mode T @b

P Pl Eraée Hor Sevar

Bl Do iy T Femacar Docmit Tam

=
=

a= b= (% 3 el [ ]
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- Chapter 3: Analog I/O Specifications

P2-16DA-1 Current Analog Output (continued)
OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will i
auto eycle with Momentarily Press

status informaiion/ SEL button to

toggle through
End of secondary displays
Status

Menu
List

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

MISSING SELFTEST
EXTERNAL FAIL
REPLACE

[eleNoNo]

[eNeoNoNo]

ONOUVIAWNRE
Q0000000
ONOUVAWNE
Q0000000
Q0000000
Q0000000
00000000
IIIIIIII
ONOUVTAWNK
AAABDDDD
00000000
00000000

[o}
[¢]
o]
[¢]
o]
o
[o}
[¢]

HRERERRRRO
OUVNAWNKHO

00000000
O0000000
Q0000000
Q0000000
IIIIIIIT
HRERRRRRO
OVAWNKHO

AAALDDAD
00000000
00000000

Note:
SPARE
denotes
deselected
channel.
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Chapter 3: Analog I/O Specifications.

P2-16DA-2 Voltage Analog Output

The P2-16DA-2 Voltage Analog Output Module prov
+10VDC outputs.

I.C us

q3

ides sixteen channels of

Output Specifications

Output Channels 16
Module Signal Output Range +10VDC
Output Signal Resolution 16-bit

Resolution Value of LSB
(least significant bit)

+10VDC = 305uV/count
1LSB = 1 count

Data Range -32768 to 32767 counts
Output Type (sourcing/sinking) Voltage: 10mA max current
Output Value in Fault Mode ov

Load Impedance >1000Q

Maximum Capacitive Load 0.01 pF maximum

Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25PPM/°C max full scale calibration change
(+0.0025% of range/°C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (End to End)

+16 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 minute warm-up (typical)

Output Ripple

0.05% of full scale

Output Setting Time

300ps max, 5us min (full scale change)

All Channel Update Rate

3ms

Maximum Continuous Overload

Outputs current limited to 40mA typical.
Continuous overloads on multiple output
can damage the module.

Type of Output Protection

0.1 yF transient suppressor

External DC Power Required

24VDC (-20% / +25%), 265mA

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style
43025-2400.
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- Chapter 3: Analog I/O Specifications

P2-16DA-2 Voltage Analog Output (continued)

General Specifications

Operating Temperature | 0°C-60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F-158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

::ield t o Lege S 1800VAC applied for 1s

solation

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 6.4 W

Enclosure Type Open equipment

g:g;;lea:sying ® Electronic

Module Location Any I/O slot in a Productivity®2000 system
Use ZIPLink wiring system ONLY. See “Wiring

Field Wiring Options” in Chapter 5. Must use copper
conductors 75°C or equivalent.

Connector Type 24-Pin Molex Style 43025-2400

Weight 90g (3.2 0z)

Agency Approvals UL508 File E13E3594, Canada & USA
CE (EN61131-2%)

* Meets EMC and Safety requirements. See the D.O.C. for details.

Connector Specifications
Connector Type 24-Pin Molex Style 43025-2400
Number of Pins 24

Pin Spacing 3x3 mm (0.118 x 0.118 in)
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Chapter 3: Analog I/O Specifications.

P2-16DA-2 Voltage Analog Output (continued)

Wiring Diagrams

-

INTERNAL
MODULE

CIRCUITRY

COM

COoM A 2
CoM
i — 5 _H—|dcms0ac]
V5+
ver ——{ 76 V[ _4_}—CHsDAC]
Ve+ "MCH3DAC]
var ——
v7+ MCH4DAC]
Var ——H 78} [ 6 _H—MCH8DAC]
V8+ /1 ’
24VDC+/-10% :x =+l_ = -
RY; H 20 V' J 8 |
RY, M 'CH9 DAC
Vo+ H 21 V'’ 9 H—TCH13DAC] ISOLATED
V13+ MCH10DAC] ANALOG
V10+ H 22 |§{ 10 H—MCH14DAC] CrCUIT
V14+ MCHTDAC]  powER
VA1+ H 23 V' { 11 H—MCHI5DAC
V15+ /MCH12 DAC
ZL-RTB20 Vi12+ {24 ¥ 12 —{CH16 DAC
Labels V16+ .
I
UPPER
‘COM V5+ |V6+ [V7+ [ V8+ [-24V [V13+]V14+|V15+|V16+ | ;;
LOWER | ISOLATED ANALOG
‘COM v+ | v2+ [ va+ | vas [r2av] o+ [V10+[va14|vi2s I_ClRCUlT COMMON
Voltage Output Circuits
Yawal V+ (=) Ve aN v+ @
0-10 ( ( = £10VDC ( (
Load COM
VDC Load com ® 03 @
Load
7\ V+ @
-10-0 ( (
VDC Load COM @

Load
Power Supply
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- Chapter 3: Analog I/O Specifications

P2-16DA-2 Voltage Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-16DA-2 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point
(channel) selected and to each Status Bit ltem.

B0, -, LT -r.q.'-'.-%
- ’

dariai Miachin Vi Profir

P e T o 70 e 1Bl "L
kel el Tmgn Lrrsarer Bl Tmpm
[T
r sy | i
T
L
L
i -
L 5
1 5
755
7 e ]
uy i ]
] 3 5y
i
Stuha 2ax
Hodir "aicd
Vi 1 T8 -
Ml w P =
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Chapter 3: Analog I/O Specifications.

P2-16DA-2 Voltage Analog Output (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will 7
atto eycle with Momentarily Press

status information/ SEL button to

toggle through
End of X
secondary displays
Status y cispiay

Menu

List

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

MISSING SELFTEST
EXTERNAL FAIL
REPLACE

1
2
3
4
5
6
7
8

Q0000000
WONOUVIAWNR

00000000
[RY=YYTETETEIT)
OVNAWNRKRO

Pr@dUCtiVit_\ﬁooo Hardware User Manual, 3rd Ed. Rev. J I 3—1 27




- Chapter 3: Analog I/O Specifications

P2-16DAL-1 Current Analog Output

The P2-16DAL-1 Low Resolution Current Analog Output Module provides sixteen
channels of 4-20mA sourcing output signals for use with Productivity ® 2000 system.

— @ Output Specifications

Output Channels 16
_ c € Module Signal Output Range 4-20mA Sourcing
Signal Resolution 12-bit
Resolution Value of LSB 4-20mA = 3.9 A/ count
(least significant bit) 1LSB =1 count
Data Range 0 to 4095 counts
Output Type (sourcing) Current: 20mA max
Output Value in Fault Mode Less than 4mA

4-20mAANALOG OUT

0-570Q (19.2 VDC),

0-690Q (21.6 VDC),

0-810Q (24VDC),

Load Impedance 0-930Q (26.4 VDC),

0-1100Q (30VDC)

Minimum Load: 0Q @ 0-45°C

125Q @ 45-60°C ambient temperature

Maximum Inductive Load 1mH
Allowed Load Type Grounded
Maximum Inaccuracy 1% of range (including temperature drift)

Maximum Full Scale Calibration Error

o -
(Including Offset) +0.2% of range minimum

Maximum Offset Calibration Error +0.2% of range maximum

+75 PPM / °C maximum full-scale
Accuracy vs. Temperature calibration change

(+0.005% of range / °C)
Max Crosstalk at DC, 50/60Hz -72dB, 1LSB

+4 LSB max., (£0.1% of full scale)

e 13 7er (EE) 1 ST Monotonic with no missing codes

Output Stability and Repeatability +2 count after 10 min. warm up (typical)
Output Ripple +0.1% of full scale

Output Settling Time 0.3 ms max., 5y min. (full scale range)

All Channel Update Rate 1ms

Maximum Continuous Overload Outputs open circuit protected

Type of Output Protection Electronically current limited to 20mA or less
ggx):rt I:S)(ing‘r::I at Power Up and 4mA

24VDC @ 380mA

External DC Power Required (Loop Power Included)

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style
43025-2400.

NOTE: The most recent Productivity Suite software
and firmware versions may be required to support
new modules and new features.
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Chapter 3: Analog I/O Specifications.

P2-16DAL-1 Current Analog Output (continued)

General Specifications

Operating Temperature 0°C- 60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

e t olegBehs 1800VAC applied for 1s

Isolation

Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 10000mW (loop power included)

Enclosure Type Open equipment

Module Keying to Electronic

Backplane

Module Location Any /O slot in a Productivity®2000 system
Use ZIPLink wiring system ONLY. See “Wiring

Field Wiring Options” in Chapter 5. Must use copper
conductors 75°C or equivalent.

Connector Type 24-Pin Molex Style 43025-2400

Weight 90g (3.2 0z)
UL508 File E139594, Canada & USA

Agency Approvals

CE (EN61131-2%)
* Meets EMC and Safety requirements. See the D.O.C. for details.

Connector Specifications

Connector Type 24-Pin Molex Style 43025-2400
Number of Pins 24
Pin Spacing 3x3 mm (0.118 x 0.118 in)
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- Chapter 3: Analog I/O Specifications

P2-16DAL-1 Current Analog Output (continued)
Wiring Diagrams

- — = — — _
INTERNAL
\ MODULE
| CIRCUITRY
COM A ]
CcOoM
CoMm 2
CoMm
1+ A8 h—-{chsAnc]
15+
12+ A4 j—|{cHeAnc]
6+
13+ A5 j—|{cHrAbc]
I7+
14 A& J—{creanc]
.
e g —
+ I
v 20 8 |
v g "[CH9ADC |
19+ 21 & 9 H—T-cHizapbc] ISOLATED
113+ NMCHT0ADC] ANALOG
110+ 22 & 10 H—]MCH1ARC] C|RCUIT
114+ MCHITADC]  HowWER
1+ {2 & 11 H—-CHi5ADC]
115+ [CH12ADC]
ZL-RTB20 12+ 7 ¥ [ 7z ]| Crsand]
Labels 116+ ‘

UPPER < ;
I16+| ‘

‘COM 15+ |16+ [ 17+ | 18+ [-24V] 113+ [14+] 115+

LOWER ISOLATED ANALOG

‘COM 11+ [ 12+ | 13+ | 14+ |+24V] 19+ | 110+] 111+

Current Sourcing Output Circuit

4-20mA )
Load ( CcoMm @

Note: Shield is connected to common at the source device.
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Chapter 3: Analog I/O Specifications.

P2-16DAL-1 Current Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-16DAL-1 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point
(channel selected and to each Status Bit Item.

RO TR .
sr.1wy.1 | A Stop Mode Value may also be assigned.

S, B2 L RETRT, vl O Sari e J
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& Voot o Deabd i Zeange
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| O |
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1 SR L L
L] o
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e
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- Chapter 3: Analog I/O Specifications

P2-16DAL-2 Voltage Analog Output

The P2-16DAL-2 Low Resolution Voltage Analog Output Module provides sixteen channels

of 0-10 VDC outputs for use with Productivity ® 2000 system.

- = =

0-10V ANALOG OUT

1 cus
q3

Output Specifications

Output Channels 16
Module Signal Input Range 0-10V
Output Signal Resolution 12-bit

Resolution Value of LSB
(least significant bit)

0-10V = 2.44 mV per count
1LSB =1 count

Data Range 0 to 4095 counts

Output Type Voltage sourcing at 10mA max. (1 common)
Output Value in Fault Mode ov

Output Impedance 0.2 Q typical

Maximum Capacitive Load 0.01 yF maximum

Allowed Load Type Grounded

Maximum Inaccuracy

0.5% of range (including temperature drift)

Maximum Full Scale
Calibration Error

+0.2% of range maximum voltage

Maximum Offset Calibration Error

+0.2% of range maximum

Accuracy vs. Temperature

+75 PPM / °C maximum full-scale calibration
change (+0.0025% of range / °C)

Max Crosstalk at DC, 50/60Hz

-72dB, 1 LSB

Linearity Error (End to End)

+4 LSB maximum, (+0.1% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+2% LSB after 10 min. warm up period

Output Ripple

+0.1% of full scale

Output Settling Time

300us max., 5y min. (full scale range)

All Channel Update Rate

1ms

Maximum Continuous Overload

Outputs current limited to 40mA typical;
Continuous overloads on multiple outputs can
damage the module.

Type of Output Protection

0.1 pF transient suppressor

External 24VDC Power Required

24VDC (-20% / + 25%), 265mA

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.
Module connector type is a 24-pin Molex Style

43025-2400.
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Chapter 3: Analog I/O Specifications.

P2-16DAL-2 Voltage Analog Output (continued)

General Specifications

Surrounding Temperature

0°C- 60°C (32°F-140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 8W

Enclosure Type

Open equipment

Module Keying to Backplane

Electronic

Module Location

Any 1/O slot in a Productivity®2000 system

Field Wiring

Use ZIPLink wiring system ONLY. See “Wiring Options”
in Chapter 5. Must use copper conductors 75°C or
equivalent.

Terminal Type

24-Pin Molex Style 43025-2400

Weight

100g (3.5 0z)

Agency Approvals

UL508 File E139594, Canada & USA
CE (EN61131-2%)

* Meets EMC and Safety requirements. See the D.O.C. for details.

Connector Specifications

Connector Type 24-Pin Molex Style 43025-2400
Number of Pins 24
3x3 mm (0.118 x 0.118 in)

Pin Spacing
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- Chapter 3: Analog I/O Specifications

P2-16DAL-2 Voltage Analog Output (continued)
Wiring Diagrams

- - = — — -
INTERNAL
| MODULE
; CIRCUITRY
com SRR
coM
com Tz
COM
V1+ H 15 V| 3 H—]{cH5ADC
V5+
vor 4
Ve+
V3+ H 17 VI 5 H—{cH7ADC
V7+
vie ——H{ 8 [ 5 J|—icranc)
+ I
24VDC +/-10% x ‘+r4/
+/-10% I
v l—{—f{ 20 V' | 8 |
v [ CH9ADC
V9+ H 21 & 9 H—TcH13ADc] ISOLATED
V13+ \[CH10ADC] ANALOG
V10+ H 22 & 10 H—TCH14ADC] CIRCUIT
V14+ [MCHTTADC] poWER
V11+ H 23 & 11__H—CHI5ADC
V15+ {CH12 ADC
V12+ H 24 | 12 —"T{CH16 ADC
ZL-RTB20 V16+
Labels T
UPPER ‘ ; ;
‘COM V5+ | V6+ | V7+ | V8+ |-24V [V13+|V14+|V15+ V16+|
LOWER | ISOLATED ANALOG
‘COM VA+ | V2+ | V3+ | Va+ [+24V] VO+ [V10+{V11+ V12+| CIRCUIT COMMON
L - _ _ _
Voltage Output Circuits
Yawat v+ ) VawaN v+ @
e ( ( _ ﬂLO VSC ( ( coMm
VDC Load COM @ 0 @

AC or DC Load
Power Supply Power Supply

-10-0
VDC Load COM (7

Load
Power Supply
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Chapter 3: Analog I/O Specifications.

P2-16DAL-2 Voltage Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P2-16DAL-2 module into the bas:
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each input point
(channel) selected and to each Status Bit ltem
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- Chapter 3: Analog I/O Specifications

P2-8AD4DA-1 Current Analog Input/Output

The P2-8AD4DA-1 Current Analog Input/Output Module provides eight channels of
current sinking 0-20 mA inputs and four channels of current sourcing 4-20 mA outputs.

g _cus
q3

P2-8AD4DA-1

1m00 .
204 .
300 .
404 .
SO0 .

604 . 00
700 .00R
8l SPARE

—

Terminal blocks sold separately

Input Channels

Input Specifications

8 (1 common)

Module Signal Input Range

0-20maA (Sinking)

Signal Resolution

12—16 bit, depending on input resolution

Input Resolution & Update Rate
(See Note 1)

Fine: 8ms, 0.305 pA, 16 bit
Medium: 2ms, 1.22 pA, 14 bit
Coarse: 700us, 4.88 pA, 12 bit

Data Range

0-65535 counts

Input Type

Single Ended (1 common)

Maximum Continuous Overload

+31mA

Input Impedance

250Q £0.1%, 1/4 W

Hardware Filter Characteristics

Low pass 1st order, -3dB @ 48Hz

All Channel Update Rate
(See Note 2)

Fine 57ms
Medium: 17ms
Coarse: 7ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs. Temperature

+15PPM/°C maximum

Maximum Inaccuracy

0.1% of range

Linearity Error (end to end)

0.015% of range maximum
Monotonic with no missing codes

Input Stability and Repeatability

+0.015% of range (after 10 minute warm-up)

Full Scale Calibration Error
(not including offset)

+0.05% of range maximum

Offset Calibration Error

+0.05% of range maximum

Maximum Crosstalk

-96dB +1 -0.015% of full scale maximum

Recommended Fuse (external)

Edison S500-32-R, 0.032 A fuse

External DC Power Required

24VDC (-20% / +25%), 145mA

NOTE 1: The Input Resolution of Fine returns 16 bit resolution. Medium and Coarse are 14
and 12 bit respectively. The 12 and 14 bit input values are scaled to 0-65535.
NOTE 2: Valid when all channels are set for the same Input Resolution.

We recommend using pre-wired ZIPLink cables

and connection modules. See Chapter 5.
If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part

number P2-RTB or P2-RTB-1

:‘_1:3E;I WDrcuiucthdty%m
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Chapter 3: Analog I/O Specifications.

Output Specifications

Output Channels

4 (1 common)

Module Signal Output Range

4-20mA Sourcing

Output Signal Resolution

16-bit

(least significant bit)

Resolution Value of LSB

0.244 pA / count
1LSB =1 count

Load Impedance

(Minimum External Power Supply)

Data Range 0-65535 counts
Output Type Current sourcing: 20mA max
Output Value in Fault Mode <4mA

0-480 Q (19.2 VDC)

0-600 Q (21.6 VDC)
0-715 Q (24VDC)
0-840 Q (26.4 VDC)
0-1010 Q (30VDC)

Maximum Inductive Load

1mH

Allowed Load Type

Grounded

Maximum Inaccuracy

0.1% of range

Maximum Full Scale Calibration
Error (not including offset error)

+0.065% of full scale

Maximum Offset Calibration Error

+0.065% of full scale

Accuracy vs. Temperature

(£0.0025% of range/°C)

+15PPM/°C max full scale calibration change

Max Crosstalk

-96dB, 1 LSB

Linearity Error (End to End)

+0.015% of range maximum
Monotonic with no missing codes

Output Stability and Repeatability

+0.015% after 10 minute

warm-up typical

Output Ripple 0.01% of full scale at 50/60 Hz
Rising Time 200us
Output Setting Time Falling Time 135ps

(full scale change)

All Channel Update Rate

3.55ms

Maximum Continuous Overload

Outputs open circuit protected

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal (power-up, -down)

<4mA

P2-8AD4DA-1 Current Analog Input/Output (continued)

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
Nur_n_b e 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1 in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 |b-in (0.28 N-m) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-8AD4DA-1 Current Analog Input/Output (continued)

General Specifications

Operating Temperature 0°C-60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)

Altitude 2,000 meters, max.

Pollution Degree 2

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1s

Insulation Resistance > 10MQ @ 500VDC

Heat Dissipation 24T W

Overvoltage Category 1l

Enclosure Type Open equipment

Module Keying to Backplane Electronic

Module Location Any 1/0 slot in a Productivity®2000 system
Use ZIPLink wiring system or removable

Field Wiring terminal block (not included). See “Wiring

Options” in Chapter 5.

Connector Type (Not included) | 18-position removable terminal block

Weight 90g (3.2 0z)

UL 61010-1 and UL 61010-2-201 File
E139594, Canada & USA

CE (EN 61131-2 EMC, EN 61010-1 and EN
61010-2-201 Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.

Agency Approvals
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Chapter 3: Analog I/O Specifications.

P2-8AD4DA-1 Current Analog Input/Output (continued)

Wiring Diagrams

Current Input Circuits

( ) An Edison $500-32-R

fuse I+ 0.032 A fast-acting fuse
2-Wire 4-20 mA ——.032A is recommended for all
Transmitter COoM 4-20 mA current loops.
(@)
1_| |_I \a5]
+ +|, =

L 2-Wire Transmitter

+24VDC User
Supplied Power)

( fuse )

3-Wire Current

%

ISOLATED ANALOG
CIRCUIT COMMON

Transmitter coMm I INTERNAL
- EI - | MODULE CIRCUITRY
L 3-Wire Transmitter Snied F%svfe'r) COM |
F] -
- \ o 1 33/
4Wire 420 mA | — = - | e |ETTE
Transmitter ’ com @ —_— 2+ w 2—‘0
- i 13+ L 205 |
User Supped g — o EHE 1 Lesaec]
ower Supply|  Transmitter Power © ., . \_m
4-Wire Transmitter g 15+ 200 | [ CHe ADC |
~ o 3 - el 2500
Note: Do not connect both ends of shield. _g‘ 16+ LN\/‘—‘
Current Output Circuits g 17+ ~ T
4 N IR @ 00— |—{_CH7 ADC ]
oM Etel- 2500
I+
@ Elels
— g - AE- —{Garoic ]
[=4 —_
5 12+
£ —Ees
\ ) = + .
Note: Shield is connected to common at the source device. é ha 14+ D |© w ’
§ . — el A—{Graonc |
on1Eels
M-
(o)}
oV
t| [F 24V+ > ISOLATED ANALOG
| =R T— Circurr PoweR
24VDC User |
Supplied Power |
I

Note: This module includes input and output channels. Before connecting
field wiring, verify that you are connecting to the appropriate terminals
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- Chapter 3: Analog I/O Specifications

P2-8AD4DA-1 Current Analog Input/Output (continued)

Module Configuration
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Chapter 3: Analog I/O Specifications.

P2-8AD4DA-1 Current Analog Input/Output (continued)

OLED Panel Display

Power On

Appears
initially

These screens will

Hold SEL button down to cycle through primary screens. Release button to select screen.

then auto cycle

This screen will
auto cycle with
status information

Momentarily Press
SEL button to
toggle through
secondary displays

be inserted into the cycling

Error Messages — An existing error will

Status Info screen

SELFTEST
FAIL
REPLACE
MODULE

e

in place of data during a
fault condition.

On if input is
greater than or
equal to 20 mA.

On if input is
less than or
equal to 0 mA.

1M00.0mA
2l00.0mA
3000.0mA
4100.0mA

1l OOOOH
2W OOOOH
3l OOOOH
4l OOOOH
5@ OOOOH
6 OOOOH
7l OOOOH
8l SPARE

Note: SPARE denotes deselected channel
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- Chapter 3: Analog I/O Specifications

P2-8AD4DA-2 Voltage Analog Input/Output

The P2-8AD4DA-2 Voltage Analog Input/Output Module provides eight channels of
0-10 VDC inputs and four channels of 0-10 VDC outputs.

\ cus Input Specifications

P2-8AD4DA-2 Input Channels 8 inputs (1 common)
Input Ranges 0-5 VDC, 0-10 VDC
Signal Resolution 12—16 bit, depending on input resolution

Fine: 7.1 ms, 76uV, 16 bit
Medium: 1.78 ms, 305uV, 14 bit
Coarse: 444ps, 1.22 mV, 12 bit
Fine: 7.1 ms, 1524V, 16 bit
Medium: 1.78 ms, 610uV, 14 bit
Coarse: 444ys, 2.44 mV, 12 bit

0-5V Input Resolution & Update
Rate (See Note 1)

0-10V Input Resolution & Update
Rate (See Note 1)

Data Range 0-65535 counts

Maximum Continuous Overload +100V, voltage input

Input Impedance 1MQ (£10%) voltage input
Hardware Filter Characteristics Low pass 1st order, -3dB @ 80Hz

Fine 56.8 ms
Medium: 14.24 ms
Coarse: 3.55 ms

All Channel Update Rate
(See Note 2)

Conversion Method Successive approximation
Accuracy vs. Temperature +15PPM/°C maximum
Maximum Inaccuracy 0.1% of range

+0.015% of range maximum
Monotonic with no missing codes
+0.025% of range

(after 10 minute warm-up)

Linearity Error (end to end)

Input Stability and Repeatability

Full Scale Calibration Error

o ’
(not including offset) +0.05% of range maximum

Offset Calibration Error +0.05% of range maximum
Maximum Crosstalk -96dB, 1LSB
External DC Power Required 24VDC (-20% / +25%), 130mA

NOTE 1: The Input Resolution of Fine returns 16 bit resolution. Medium and Coarse are 14
and 12 bit respectively. The 12 and 14 bit input values are scaled to 0-65535.
NOTE 2: Valid when all channels are set for the same Input Resolution.

Terminal blocks sold separately

We recommend using pre-wired ZIPLink cables
and connection modules. See Chapter 5.

If you wish to hand-wire your module, removable
terminal blocks are sold separately. Order part
number P2-RTB or P2-RTB-1
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Chapter 3: Analog I/O Specifications.

P2-8AD4DA-2 Voltage Analog Input/Output (continued)

Output Specifications

Output Channels

4 (1 common)

Module Signal Output Range

0-10 VDC, 0-5 VDC

Output Signal Resolution

16-bit

Resolution Value of LSB
(least significant bit)

0-5V = 76uV/count
0-10V = 152uV/count
1LSB =1 count

Data Range

0-65535 counts

Output Type

Voltage sourcing/sinking at 10mA maximum

Output Value in Fault Mode

ov

Load Impedance 21.5 kQ
Maximum Capacitive Load 0.01 uF
Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range

Maximum Full Scale Calibration
Error (not including offset error)

+0.065% of range maximum

Maximum Offset Calibration Error

+0.065% of range maximum

Accuracy vs. Temperature

+25PPM/°C max full scale calibration change
(£0.0025% of range/°C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (End to End)

+0.015% of full scale
Monotonic with no missing codes

Output Stability and Repeatability

+0.015% after 10 minute warm-up typical

Output Ripple

0.01% of full scale at 50/60 Hz

Output Setting Time

500us max, 5us min (full scale change)

All Channel Update Rate

5ms

Maximum Continuous Overload

Outputs current limited to 15mA typical

Type of Output Protection

15VDC peak output voltage

Output Signal (power-up, -down)

ov

Removable Terminal Block Specifications

Part Number P2-RTB P2-RTB-1
N“”.’.b i 18 screw terminals 18 push release terminals
positions
30-16 AWG (0.051-1.31 mm?) 28-16 AWG (0.081-1.31 mm?)
Wire Range Solid/stranded conductor Solid/stranded conductor
9 3/64 in (1.2 mm) insulation max. 3/64 in (1.2 mm) insulation max.
1/4 in (6—7 mm) strip length 19/64 in (7-8 mm) strip length
Conductors USE COPPER CONDUCTORS, 75°C or equivalent.
Screw Driver Width 0.1in. (2.5 mm) maximum NA
Screw Size M2 N/A
Screw Torque 2.5 1b"in (0.28 N'm) N/A

* Recommended screwdriver TW-SD-MSL-1
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- Chapter 3: Analog I/O Specifications

P2-8AD4DA-2 Voltage Analog Input/Output (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F-140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity

5 to 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
::ield t olEgBEbs 1800VAC applied for 1s
solation

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 1.95W

Enclosure Type

Open equipment

Module Keying to
Backplane

Electronic

Module Location

Any /O slot in a Productivity®2000 system

Field Wiring

Use ZIPLink wiring system or removable terminal block (not
included). See “Wiring Options” in Chapter 5.

Connector Type (not
included)

18-position removable terminal block

Weight

90g (3.2 0z)

Agency Approvals

UL 61010-1 and UL 61010-2-201 File E139594, Canada &
USA

CE (EN 61131-2 EMC, EN 61010-1 and EN 61010-2-201
Safety)*

* Meets EMC and Safety requirements. See the D.O.C. for details.
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Chapter 3: Analog I/O Specifications.

P2-8AD4DA-2 Voltage Analog Input/Output (continued)
Wiring Diagrams

' INTERNAL
| MODULE CIRCUITRY
|
COM
e Ee-
e e ]
o | el
| Ee- (o |
: S 1 Ee- —{crunoc |
v
s [ —(aEe
zz; m , Voltage Input Circuits
- TS —{crnoc ] f " o)
COM - 4-Wire Voltage &)
£ V1+ ° Transmitter ( , COM D
: [ Ee- (o | _
5 > o Eek P—{ coac | o) s,
.@ Va+ EI]EIG ’ k4-WireTransmitter )
8 CcCOM ; , 4 + \
- Ve
Elel- [ A @
CcOM - 3-Wire Voltage
ov Eﬂao‘ Transmitter | — COM =
3 &)
24V+ A ISOLATED ANALOG + +
°° —> CiRcuIT POWER
24 VDC User
[ _ 3-Wire Transmitter Supplied Power )
I \Y%
| ISOLATED ANALOG Voltage Output Circuits
CIRCUIT COMMON e ~N
o - - — — — ~ Vi
0-5VDC
Load — COM
g J
( N
7~ V+
i o GO G—=

- J

NOTE: This module includes input and output
channels. Before connecting field wiring, verify that
you are connecting to the appropriate terminals.
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- Chapter 3: Analog I/O Specifications

P2-8AD4DA-2 Voltage Analog Input/Output (continued)

Module Configuration

Using the Hardware Configuration tool in the Productivity Suite
programming software, drag and drop the P2-8AD4DA-2 module into
the base configuration.

Select Automatic Module Verification or No Verification and Enable Hot
Swap. Also specify Input Range and Input Resolution for inputs along
with Output Range and Stop Mode Value for outputs. If desired, assign

“=——— | aUser Tagname to each input and output point (channel) selected and
FERAtEe £ | o each Status Bit Item.
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Chapter 3: Analog I/O Specifications.

P2-8AD4DA-2 Voltage Analog Input/Output (continued)

OLED Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will

atutf CYC‘fe with Momentarily Press
/ status information / SEL button to
toggle through

secondary displays

Error Messages — An existing error will
be inserted into the cycling Status Info screen

MISSING SELFTEST

EXTERNAL FAIL

24VDC REPLACE
MODULE

00000
00000
00000
00000
00000
00000
00000
SPARE

ONOUAWNE
o ] ] ] ] D
noo00000
TOOOO000O0
»>0000000
AOOO00000
MIIIIIII

im
2m
3m
4n
s
emn
7
sn

Input signal is OVER

the maximum detectable
Fault Messages — Appear by the module.
in place of data during a

fault condition. Input signal = 0(Voltage)

Note: SPARE denotes deselected channel
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