SixXTRAK /O

SIXNET SixTRAK® Local I/0 Selection Guide

Lokal I/O oversigt

Flere varianter se oversigt

Part Number 1/0 Count Description Data
(Module w/ Base) DI | Al | DO | AO Sheet
No.
ST-DI-005-08U or F 8 - - |- 4-10 VAC/VDC 1
ST-DI-024-08U or F 8 - - |- 10-32 VAC/VDC 2
ST-DI-048-08U or F 8 - - |- 32-60 VAC/VDC 3
ST-DI-120-08U or F 8 - - |- 60-140 VAC/VDC 4
ST-DI-240-08U or F 8 - - |- 140-265 VAC 5
ST-DI-024-16H 16 - - |- 10-32 VDC, high density 6
ST-MIX16880-D * 16 8 8 |- Combination, double density 1/0 7
ST-MIX12884-D * 12 8 8 4 Combination I/O w/4 AO 8
ST-DI-024-32D 32 - - |- 10-32 VDC, double density 9
ST-DI-CNT-08U 8 - - |- 4-30VDC, high-speed counters - 50 kHz 10
ST-D0-DC1-08U or F - - 8 |- 0-60 VDC, 2A/channel 11
ST-D0-DC3-08U or F - - 8 |- 60-150 VDC, 1A/channel 12
ST-D0-AC1-08U or F - - 8 |- 16-140 VAC, 2A/channel 13
ST-D0-AC2-08U or F - - 8 |- 140-265 VAC, 2A/channel 14
ST-DO-DC2-16H - - 16 |- 10-32 VDC, 0.5 Amps per channel 15
ST-DO-RLY-06U - - 6 |- Form C (SPDT), 0-140 VAC/VDC, 2A 16
ST-AI-INS-08U - 8 - - Instrumentation - thermocouples, mV... 17
ST-AI-20M-08F - 8 - |- 4-20 mA, field wiring ready 18
ST-AI-20M-16H - 16 - - 4-20 mA, high density configuration 19
ST-AI-10V-08F - 8 - - +/-1,2,5, 10 volts 20
ST-AI-RTD-06U - 6 - |- RTD (100 Ohm platinum), -200 to 850°C | 21
ST-AI-RTC-06U - 6 - |- RTD (10 Ohm copper), -200 to 260 °C 22
ST-AO-20M-04F - - - |4 4-20 mA (requires 10-30V loop power) 23
ST-AO-20M-08F - - - |8 4-20 mA (requires 10-30V loop power) 24
ST-AO-10V-08F - - - |8 0-5, 0-10, +/-5, and +/-10 volt 25

SixTRAK I/O must be connected to a SIXNET Controller or RTU, such as a:

SixTRAK IPm Open DCS Controller (ST-IPM-####)

VersaTRAK IPm Open RTU (VT-IPM-####)

SixTRAK 1/O Controller (ST-GT-1210)

EtherTRAK Redundant Ethernet I/O Gateway (ET-GT-ST-3)
EtherTRAK I/O Concentrator (ET-GT-ST-2) (* does not support ST-MIX modules)

* Note: The ST-MIX are supported only by IPm-based SIXNET Controllers,

RTUs, & Gateways.
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8 Channel Discrete Input Modules

Select these input modules when...

...modularity and the convenience of pre-wired
field terminals will reduce your panel wiring.

H Optical isolation on each channel for best reliability

B Autopolarity for DC sinking or sourcing wiring

B Counting to 6000 pulses per minute

FEEEn Lilad

Performance Specifications

For each type: -005 -024 -048 -120 -240
Number of channels 8 8 8 8 8
Nominal input voltage (AC or DC) 5 12/24 48 120 - VAC/DC

(AC only) - - - (Note 3) 240 VAC
Guaranteed ON voltage (AC or DC) 4 10 32 60 140 VAC/DC
Maximum AC voltage 10 32 60 140 265 VAC
Maximum DC voltage 10 32 60 140 - VDC
Guaranteed OFF current 1.0 1.0 1.0 1.0 1.0 mA DC
Guaranteed OFF voltage 1.5 3.5 6.0 25 50 VDC
Input resistance 510 2.2K 7.5K 18K 36K Ohms
Nominal input current 7.5 5/10 6.5 6.5 6.5 mA
Fast DC mode ON/OFF delay 4 4 4 4 — mS
Filtered mode On/OFF delay (Note 1) 25 25 25 50 50 mS
Maximum count frequency (Note 2) 100 100 100 100 10 Hz
Channel to channel isolation w/U base 500 500 500 500 500 Volts
Maximum ST-Bus power 250 mW Notes: 1. Configurable smart logic filtering ignores transients,
Isolation (input to ST-Bus) 1200 V power line dropouts and switch contact bounce.
Operating temperature range -30 to 70°C 2. A count qf OFF to. ON t"ransitions for each input is

reported in a 16 bit register.

Storage temperature range -40 to 85°C 3. ST-DI-120-08F: specified for AC or DC sourcing
Humidity (non-condensing) 510 95% wiring; not for grounded switch closures.

Input Range

Field Wiring Base

Ordering Information

Universal Wiring Base Replacement Module

4-10 VDC

ST-DI-005-08F

ST-DI-005-08U

ST-DI-005-08M

10-32 VAC/DC

ST-DI-024-08F

ST-DI-024-08U

ST-DI-024-08M

32-60 VAC/DC

ST-DI-048-08F

ST-DI-048-08U

ST-DI-048-08M

60-140 VAC/DC

ST-DI-120-08F

ST-DI-120-08U

ST-DI-120-08M

140-265 VAC

ST-DI-240-08F

ST-DI-240-08U

ST-DI-240-08M




8 Channel Discrete Input Modules

Select a Field Wiring Ready Base when...

..pre-wired field terminals will save you design,
panel wiring and installation time.

For most DC applications:
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For special inputs from grounded switch closures:
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For AC applications with inputs on a single AC service:

Sourcing AC Inputs User AC Power Source
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Select a Universal Base when...

..special requirements call for individually
isolated input circuits with independent (floating)

wiring.

For special DC applications:
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For special AC applications:
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Note: In AC applications, each input may be wired to
independent AC sources or line phases.




Select high density discrete inputs when...

...isolation by module is suitable, and the
convenience of return wiring terminals (provided
on eight channel input modules) is not required.

B High density inputs save space and reduce cost
m All inputs return to a common ground
B |solation protects system wiring from faults

Performance Specifications

e

FaE e

ST-DI-024-16H wiring

High Density Discrete Input Module

ST-DI-024-16 | ST-DI-120-16
Number of channels 16 16
Nominal input voltage 12/24 VDC 120 VAC
Guaranteed ON voltage (note 1) | 10 VDC 70 VAC
Maximum input voltage 32VDC 140 VAC
Input resistance 3.3K Ohms 22K Ohms
Input current 3.5 mA@12 volts | 5.5 mA@120 VAC
7 mA@24 volts
Guaranteed OFF current (note 2) | 1.0 mA DC 1.0 mA DC
Guaranteed OFF voltage (note 2) | 4.0 VDC 25 VAC
Maximum ON delay 4mS 50 mS
Maximum OFF delay 4mS 50 mS
Maximum ST-Bus power 600 mW
Isolation (input to ST-Bus) 1200 V
Operating temperature range -30 to 70°C
Storage temperature range -40 to 85°C
Humidity (non-condensing) 5t0 95%

Notes: 1. Minimum voltage guaranteed to turn the module ON.

2. The maximum input current/voltage that will not
switch the input from OFF to ON.

Ordering Information

Description Module w/Base Module Only
10-32 VDC ST-DI-024-16H ST-DI-024-16M
120 VAC ST-DI-120-16H ST-DI-120-16M
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Qo | INT6 | @
P R%) b N5 | @ 2
JO N4 | X
N3 |2
Duplicate W12 |@ & Connect Up
Terminals INT11 |@ = [to 16 Inputs
2O INTO |@ 2
~OQ N |@ o
N8 |Q o Input 2
N7 D~
N6 | © i i
L0 NS | v
NQ 9 N4 | < Input 1
SO @ N3 |[@D ™
ISR 7 IN2 [ N i i
°Q IN1

—H Base

Density Wiring) DC+  Cnd

0%

(High

Equivalent Circuit

DC+
‘L Sourcing
Input
Switch

User DC Power Source







Combination I/O Modules

Double density I/O expansion for SIXNET controllers and RTUs

his SixTRAK® m hen. ..
Select this Six odule whe This module combined with a VersaTRAK IPm

... you have a mix of I/O types, and reduced panel space makes the perfect small RTU system
and lowest cost are important requirements. = -

BURNET l. LillLl] Ll Ll L

? Up to 16 Discrete Inputs, 8 Discrete Outputs,
8 Analog Inputs and 4 Analog outputs
in one compact module

. =1
[ g

advanced programming capabilities.

? High density design saves space and reduces cost -:-..........._._-:._.'.-

7 16 bit A/D converter for precision measurements The VersaTRAK IPm is the ultimate open

? DIN rail or direct panel mountable Remote Terminal Unit with open-source Linux
7 True hot swap of modules in live systems software, powerful communications and

?

Ideal for small RTU or remote station applications

(Note: The ST-MIX is supported only by IPm-based SIXNET Controllers, RTUs, and Gateways.)
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¢ ] ? B ?? 7 ?:J discrete outputs, and 8 analog inputs.
PR 0K LNK REER SecHETR OUTE ::.mm H

! | ST.MIX16886 10 Disciuia Irguts, 8 Discrute Gstputs and B Analog
i ageaerec0o83000083
yyworowvverTeeeeEe

970€€0 L) ggage

ST|ST || ST|ST fSTi:‘.ti o ST|ST
AlB|™|C|D A [+

| B D

ST-MIX12884-D

DISCRETE QUTS I |
. 8 'wmﬂumBMlmmwm4Mulmmd

P
g

ST-MIX1288# 12 uﬂm
This model has 12 discrete inputs, :
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Combination I/O Modules

Performance Specifications

Discrete inputs

12 or 16 channels

Voltage range

10-30 VDC (sinking or sourcing)

Guaranteed ON voltage

9 VDC

Maximum voltage 30 VDC

Guaranteed OFF volt & current | 5.0 VDC & 1.5 mA DC
Input resistance 10K Ohms

Input current @ 24 VDC 3 mA

Filtered ON/OFF delay 25 mS (20 Hz max. counting)
Fast ON/OFF delay 4 mS (100 Hz max. counting)

Counter Inputs

1%' 8 Discrete Channels

Maximum count rate

100 Hz. (10 KHz. on channel 1)

Counter modes

Pulse, rate and run-time

Pulse-rate mode period

0.1 second to 1 minute

Run-time mode options

Seconds or minutes

Discrete Outputs 8 channels
Voltage range 10-30 VDC (sourcing only)
Max. output per channel 1 Amp

Max. output per module 8 Amps

Max. OFF state leakage 0.05 mA
Minimum load 1 mA

Inrush current (100 mS surge) 5 Amps

Typical ON resistance 0.3 Ohms
Typical ON voltage (@1A) 0.3 VDC
Analog Inputs 8 channels
Range 4-20 mA

A/D resolution 16 bits (0.003%)

Full scale accuracy

+/-0.1% (@20°C)

Span & offset temp. coefficient

+/-50 ppm per degree C

Input impedance

100 Ohm

Current protection

Self-resetting fuses

Open loop detection

Yes, reports negative below 4 mA

DMRR (differ. mode rejection)

66 dB at 50/60 Hz

Analog Outputs

up to 4 channels

Range

4-20 mA

D/A resolution

16 bits (less than 1pA)

Full scale accuracy

+/- 0.02% (@20°C)

Span & offset temp coefficient

+/- 50 ppm per °C typical

Max output settling time

5 mS (to .05%)
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Load resistance range

0-750 Ohms (@ +24 VDC)

Ordering Information

Short Circuit protection

Current limiting

Environmental

DIN rail or panel mounting

Input voltage

10-30 VDC

Maximum ST-Bus power

1500 mW (10-30 VDC)

Isolation (I/O to ST-Bus)

1200 Volts

ST-MIX16880-D 16 DL, 8 DO, 8 Al

ST-MIX12884-D 12DL 8 DO, 8 AL 4 A0
ST-MIX##HH-M Replacement module only
ST-MIX###H-DB Replacement base only

Operating temp. range

-40 to +70°C (-40 to +85°C storage)

51t095% RH

IEC68-2-6

UL508, CSA C22.2/14;EN61010

FCC part 15, ICES-003, EN55022

EMC immunity

EN50082-1,EN61326-1

Humidity (non-condensing)
Surge withstand

IEEE-472

Vibration
Hazardous locations

Electrical safety
(Class 1, Div 2 and Zone 2)

UL1604, CSA C22.2/213,
EN50021, EExnAII T4 X

EMI emissions
Marine/offshore locations

Det Norske Veritas (DNV)

Specifications are subject to change. Consult the factory for latest information.

The ST-MIX combination I/O modules are part of the
SixTRAK /O product line. Up to 20 of these modules

(Note: The ST-MIX is supported only by IPm-based
SIXNET Controllers, RTUs, and I/O Gateways.
Consult SIXNET for details. )

(any mix) can be connected to the high-speed I/O bus
of SIXNET controllers, RTUs and I/O gateways.




Combination I/O Modules

Advanced I/O Features and Capabilities \

Discrete I/O Features

There are several groups of discrete 1/0 in these combination I/O modules that offer different capabilities to
accommodate a variety of system needs. Refer to the notes below and the wiring diagrams (next page) for further details.

? Sinking or Sourcing Discrete Inputs (First four on ST-MIX12884 or all sixteen on the ST-MIX16880)

This group of inputs may be configured as sourcing inputs (ON when positive voltage is applied) or sinking inputs
(switch closures to ground). There is a selection jumper in the module’s base that is easily accessed by unplugging the
logic module and opening the hinged door. You must also make a similar selection in the Discrete Options window in
the I/O tool Kit software. The module performs a check to verify that the hardware and software selections match.

? Adjustable Threshold Voltage (First four discrete inputs on ST-MIX12884 only)
This group of inputs may be modified to transition at a threshold voltage lower than the factory setting. This is
accomplished by simply soldering an extra resistor into the base. Refer to the user manual for details.

? Sourcing Discrete Inputs (Second group of eight discrete inputs on the ST-MIX12884 only)
This group of eight discrete inputs on the ST-MIX12884 is sourcing only with the standard 10 — 30 volt range.

? Sourcing Discrete Outputs and Watchdog Output (both models)

The eight outputs are sourcing (positive voltage applied when ON) with the standard 10-30V range. The first discrete
output can be configured to be a watchdog output. This system performance monitor will be ON if the output module is
functioning normally, the gateway is functioning normally or the ST-Bus communications are occurring normally

? High Speed and Special Counter Inputs (both models)

The first eight discrete inputs can be configured as counters with a flexible choice of modes. These counters report their
values in corresponding 16-bit analog input registers. Options for fast (5 mS) or slow (25 mS for contact bounce
filtering) response providing a maximum count rate of 100 Hz or 20 Hz counting, respectively. The 1* channel is a high
speed counter and can count up to 20 KHz. Available counter modes are pulse, rate and run-time.

Analog I/0 Features

? Self-resetting Analog Input Protection

Each 4-20 mA input channel has a 100 ohm, high precision (0.1 percent) shunt across its input to develop a 2 volt signal
when a full scale 20 mA input is applied. These shunts are located in the module’s base, giving you the advantage of
maintaining a continuous circuit even if the logic module is removed from the base. If excessive voltage is applied to an
input, a self-resetting fuse will open to help prevent the shunt from overheating.

? Open Loop Detection on Analog Inputs

This module can detect and report an open instrumentation loop on its analog inputs. By allowing the module to report a
negative value if the current falls below 4 mA, low limit logic in your DCS, PLC, RTU or computer can signal the loss
of current. To enable this feature, select the “Go Negative Below 4 mA” software setting for each channel.

? Reading Voltage Analog Inputs

As an option, a voltage divider may be factory populated to replace the 20 mA (100 ohm) shunt of one or more input

channels. These alterations are made in the wiring base, so they may be tailored for particular installations. (The logic
modules are not altered so they remain interchangeable!) Voltage operation may be configured in the I/O Tool Kit by
selecting the appropriate range for the corresponding input. Consult SIXNET for ordering instructions.

? LED Indicators for Analog Inputs
There is a LED for each of the analog input channels. The LED will be ON when the channel is within the normal
operating range of 4-20 mA. The LED will be OFF when an open loop is detected.




Combination I/0 Modules

ST-MIX####-D Power, ST-BUS and I/O Wiring \
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32-Channel Discrete Input Module

Double density I/O expansion for SIXNET controllers and RTUs
Select this SixTRAK® module when . . .

... reduced panel space and lowest cost are important
requirements.

M 32 discrete inputs in a single compact module

. > SIERAIK 5% ]
| High density design saves space and reduces cost A I : 0o z";";”:s . gg"'g‘g‘% !
M All inputs return to a common ground — MES PREERNIG RRS8ENNE |
M Isolation protects system from wiring faults ST-D1024-32 320w o
M True hot swap of modules in live systems Y 306000000000066008

L]
? "l’-‘l‘l'vvﬂi"ﬁvv-ﬂ'

M DIN rail or direct panel mountable

Performance Specifications
Discrete inputs 32 channels

Voltage range 10-30 VDC (sinking or sourcing)
Guaranteed ON voltage 9 VDC
Maximum voltage 30 VDC
Guaranteed OFF current 1.5 mA DC
Guaranteed OFF voltage 5.0 VDC Connect any mix of up to 20
Input resistance 10K Ohms SiXTRAK® I/0 modules to a
;npugﬁgg; @C’% ]24VDC i mIS% SixTRAK® I/0 Controller,

ast clay m ® . .
Filtered ON/OFF delay 25 mS VersaTRAK"™ Remote Terminal Unit,

or EtherTRAK® I/O Concentrator.

First four discrete inputs

100 Hz (or 20 Hz in filtered mode)

10 KHz on channel 1 only
Environmental DIN rail or direct panel mounting
Input voltage 10-30 VDC

Max. ST-Bus power 850 mW

Pulse counters
Maximum count rate

Isolation (input to ST-Bus) 1200 VDC . k.
Operating temperature range -40 to +70°C m’
Storage temperature range -40 to +85°C Al -?;E;r_ T

Humidity (non-condensing) 510 95% RH - Y1
Vibration IEC68-2-6 a

Electrical safety
EMI emissions CE

EMC immunity

UL508, CSA C22.2/14; EN61010-1

FCC part 15, ICES-003, EN55022

ENS50082-1, EN61326-1

Surge withstand

IEEE-472

Hazardous locations
(Class 1, Div 2 and Zone 2)

UL1604, CSA C22.2/213;
Cenelec EN50021, EEx nA 11 T4 X

Marine/offshore locations

Det Norske Veritas (DNV)
No. 2.4 (Class A & B)

Ordering Information

ST-DI-024-32D

Module and wiring base pair

ST-DI1-024-32M

Replacement module only

ST-DI-024-32DB

Replacement base only

Specifications are subject to change. Consult factory for latest information.

SixTRAK® IPm""
Open DCS Controller




32-Channel Discrete Input Module

ST-DI-024-32D Power and I/O Wiring

ST-BUS from Controller, 10-30 VDC ST-BUS to
RTU, or other module (User Supplied) next module
ABZ2CD = ABZ2CcCD
(O] 5}
[T911 [T 112171
19 20 21 22 23 29 30 24 25 26 27 28 Equivalent DC Input Circuits
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2 % 4 % 6 % 8 % 10% 12% 14% 16}» 18}» zo% 22% 24% 26}» 28}» 30% 32% Unused|  (must set
jumper
Discrete Inputs (even channels) in base)
ST-DI-024-32D Mechanical Dimensions
0.28" | 4.25"
(0.71 cm) 1 (10.80 cm)
1920212223 29 30 24252627 28 @
oeooQ (2] Qo000
LTI TTT TTTIT] ?28 ]
7 1 7 3-23“
(8.20 cm)
2.95"
(7.49 cm) FRONT VIEW m SIDE VIEW 3.83"
(8.20 cm)
LTI IIITIIIT] ﬁ
/@ 125455 asonnnunes DIN
200000000000 00Q000
Dia o 17|| waw 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47HJ 50022 ‘\—‘
- = 4.47" "
(0.43 cm) - 11.35em) 1.80"
(clear for 1246;?:m) ( cm) 413" (4.57 cm)
#8 screw) (2. = (10.48 cm) ’




High-Speed Counter Module

Select high-speed counter inputs when...

...you need pulse accumulators, pulse rate, or
position information.

B Count rates to 50 KHz
B Cascade counters for 32-bit results

B Measure pulses per second or per minute

- iz
B Direct position detection from quadrature encoders w

B Individually isolated inputs for best noise immunity
B Count inputs also report as discrete inputs

Performance Specifications @ High—speed Pulse Inputs
Number of counters 8 L) N/C @ R
: RO |2 N/C QR
Count mode performance: 80 n? el @
Guaranteed count rate 50 KHz QO | Ne+ | Q 0
Count resolution 16 bits J30 ::;- % "-‘f
+|@®
Rate (frequehcy) mode performance: Duplicate Ne— | Q@ &
Maximum input rate 50,000 per sec I:—rm-na's N6+ | D g
Shortest measurement period 100 mS ~ :::: % >
Longest measurement period 1 min IN4- | @ oo | Connect Up fn°p e
Position mode performance: N % N
Maximum position axes (two channels per axis) | 4 i) N3+ | @ 0
. %] IN2— —
Maximum puIs;s per second : 25,000 g % @ ot % : Input 2
Maximum quadrature states per secon 100,000 QD | & INT= [ QD N o
LT Input 1
Position resolution 32 bits 20 N+ QD = == A
- —U Base
Input performance: (Universal Wiring) @
Guaranteed count input voltage 4 Volts
Maximum count input voltage 30 Volts Toical Count/Rate Inout. Cireuit
Guaranteed off input voltage 1.5 Volts ypical Count/Rate Input Circui
Nominal count input current 8 mA § _
Maximum ST-Bus power 600 mW N . :ZE Cument Mo
I
Isolation (input to ST-Bus) 1200 V R * Input
Operating temperature range -30 to 70°C
Stora_gle temperature ralnge ll 805 C Typical Position Input Circuit
Humidity (non-condensing) 510 95% optea S From

Note: A pair of counter channels can be combined to make a Up Input [=—| Channel A N —I |—| I—I
32-bit up/down counter or accumulator. 32 Bt Counter| | Sotrctor ;_ +

Detector

Down Input |~— ool B
L +

Optical
Isolator

Ordering Information

Description Part Number
8 High Speed Counters w/Base ST-DI-CNT-08U
Module Only ST-DI-CNT-08M







Select these output modules when...

...modularity and the convenience of pre-wired
field terminals will reduce your panel wiring.

B Optical isolation on each channel for best reliability

B High current outputs drive power loads

B AC outputs will drive a size 4 motor starter (40 HP)
B Surge suppressors safely clamp inductive loads
B Watchdog output monitors system status

AR ne

gaaserd

mﬁ'!i"': =

Performance Specifications

ST-DO-DC1-08 | ST-DO-DC3-08 | ST-DO-AC1-08 | ST-DO-AC2-08

Number of channels 8 8 8 8
Minimum output voltage 0 VDC 60 VDC 16 VAC 140 VAC
Maximum output voltage 60 VDC 150 VDC 140 VAC 265 VAC
Minimum load current (per output) 0.1 mA 0.1 mA 10 mA 10 mA
Maximum load current (per output)

at 50°C 2 Amps 1.5 Amps 2 Amps 2 Amps

at 70°C 2 Amps 1 Amp 1.5 Amps 1.5 Amps
Maximum current load (per module):

Field Base 10 Amps 8 Amps 8 Amps 8 Amps

Universal Base 16 Amps 12 Amps 8 Amps 8 Amps
Maximum OFF state leakage current 0.01 mA 0.01 mA 2mA 2 mA
Inrush current (100 mS surge) 10 Amps 10 Amps 6 Amps 6 Amps
Typical ON resistance 0.15 Ohms 0.25 Ohms - -
Typical ON voltage drop (@ 1 Amp) 0.15VDC 0.3 VDC 1.0 VAC 1.0 VAC
Channel to channel isolation w/U base 500 V 500 V 500 V 500 V
Maximum ST-Bus power 600 mW
Isolation (input to ST-Bus) 1200 V Note: The first output may be configured as a system
Operating temperature range -30 to 70°C performance watchdog. ON = OK.
Storage temperature range -40 to 85°C
Humidity (non-condensing) 5 to 95%

8-Channel Discrete Output Modules

Ordering Information
Input Range Field Wiring Base Universal Wiring Base Replacement Module
0-60 VDC ST-DO-DC1-O8F ST-DO-DC1-08U ST-DO-DC1-08M
60-150 VDC ST-DO-DC3-08F ST-DO-DC3-08U ST-DO-DC3-08M
16-140 VAC ST-DO-AC1-08F ST-DO-AC1-08U ST-DO-AC1-08M
140-265 VAC ST-DO-AC2-08F ST-DO-AC2-08U ST-DO-AC2-08M

0807




Select a Field Wiring Ready Base when...

..pre-wired field terminals will save you design,
panel wiring and installation time.

Sourcing DC outputs:

Sourcing DC Outputs User DC Power Source
Gnd DC+

QQ [ o) R — I
NO 9l [~ bc+ @
&0 |7 +— Gnd (@@
{0 |6 outs | @ L2 Eeuvaiont P
< < quivalen
J0 t—]_Snd g s Circuit

ouT? e}
Duplicate +— Gnd |Q N .
Terminals oute | = =
© @[ o | o 02
& @[ ot ] 5| @ o

\ " Gna | oo | Connect Up
U | to 8 Outputs
+— Gnd | © -
{0 ouT3 | 0
No |3 [ m— R
SO | ® out2 |@ ™
LD 7 L= 6nd @ o~ | '
o~ w
20 TRl — S
—F Base
(Field Wiring Ready)

Sourcing AC outputs:

Sourcmg AC Outputs User AC Power Source
Neutral Hot
ﬁ ) [T [ - — | I
RO |¢a L Hot |@Q D
O | ® L {Neutral | @ 2 o
A ] outs |@ 2 Equivalent °
30 +—{Neutral | @) X Circuit
ouT7 | R

Duplicate $— Neutral | N =
Terminals oute @ =
SN0 4 Neutral | @ 2
) ouTs | @ @

+— Neutral | @) tCogn%ct‘ ug

outd |~ |© utputs
AC Neutral

+— Neutral | () ©
N ouT3 |Q v
NO |42 b Neutral | @ + ‘:E Loos
&8O | 7P out2 |@ ™ |
RO | & L{Neutral | @ & .
20 VT [ R — L)

—F Base
(Field Wiring Ready)

Select a Universal Base when...

..you need the flexibility of floating outputs that
adapt to your special wiring requirements.

For special DC applications:

Equivalent Sinking
Circuit / Output
DC Outputs N
/e 1 }H o
~
E @ /e 1@ - Sourcing
INE%) 9 NC @& > OQutput
QO | B ouTe+ | ©
90 |45 outs-| @ 2 —
=< =
30 UTTH@ | et Up
OUT7-|@D 2 |to 8 Outputs
Duplicate ouTé+ | @ &
;e”"‘”"‘s ouTe- | @ i DC Power Source  Load
:g ouT5 + gv— oot Gnd VL o )
N oUT5— | o -(3)- Sourcing
0UT4+| @ w0 —I Output
ouT4- | @D ™~ Circuit
ouT3+| ) ©
E @ 13- 1@ 0 Lood  DC Power Source
N0 |2 ouT2+| @ < Ny DC+  Gnd .
IR ) o ouT2- | @ ™ (- Sinking
RO S oUT+|@ ™ _@—I O&ﬁpt{t
2 Q ouTi-| @ ~ Circuit
—U Base
(Universal Wiring)
For special AC applications:
Sourcing AC Outputs Equivalent  AC Hot
Circuit
ISE) NC O R
RO |4 NC QR
QO o Hot8 | @
QO |y outs |
30 Hot7 |@ X
out7 (@ °
. o~
Duplicate Hoté |@ & AC Neutral
Terminals outé (@D =
00 o
20 Hots |@ 2| ¢onect Up
[y OUT5 |@ © |to 8 Outputs
Hot4 (@) ©
out4 | ~
Hot3 | Q) © Sourcing AC Output
M
g @ outs |@ » AC Power Source Load
[%]
RO 2 Hot2 | < Hot Neutral . I
<L) ‘ ouT2 | ™ (-
I5X%) b Hot1 |@ o _I
Q@ ouTt @ —
—U Base
(Universal Wiring)

8-Channel Discrete Output Modules




High Density Discrete Output Module

Select high density discrete outputs when...

...you need sixteen DC outputs to drive low
power devices.

B High density outputs save space and reduce cost
B |deal for driving indicator lights and small relays

B |solation protects system wiring from faults
B Surge suppressors safely clamp inductive loads

Performance Specifications @ Sourcing DC Outputs

Number of channels 16 % NE DR

— RO |4 oe+ |Q &
Minimum output voltage 10 VDC g0 |3 uTTe| @ ©
Maximum output voltage 32VDC RO | & ouT1s| @

. 3O ouT14|) X
Minimum load current (per output) 1 mA ouT13| Q@ 2
Maximum load current (per output) | 0.5 Amps Duplicate i % &
Maximum load current (per module) | 8 Amps ®Q o] @ 2
Maximum OFF state leakage current| .01 mA =0 o 1D @

@ Connect Up
Inrush current (100 mS surge) 1.5 Amps oUT7_|@ ™~ fto 16 Outputs
Output ON state voltage drop 1VDC 20 S l
Maximum ST-Bus power 600 mW N0 |9 outs | @ + =
Isolation (input to ST-Bus) 1200V g o ; . 1@1 Lood
Operating temperature range -30to 70°C 2Q outt_|@ — o
o —H Base
Storage temperature range -40 to 85°C (High Density Wiring) @
Humidity (non-condensing) 510 95% Gnd  DC+
User DC Power Source

Note: The first output may be configured as a system
performance watchdog. ON = OK.

Equivalent Circuit

DC+

4

Ordering Information

Part Number
ST-DO-DC2-16H
ST-DO-DC2-16M

Description

16 Outputs w/Wiring Base

Module only




Dry Contact Relay Module

Select relay outputs when...
R [ il HEH.#

...dry contact outputs are specified or whenever = MiElTE
normally closed contacts are required.

B Good choice for specifications that call for
contact closure outputs

B Provides both normally open and normally closed

contacts (SPOT) I T

B Normally closed contacts pass current even when
module power is off (for failsafe systems)

B |deal for low current loads

Performance Specifications @ Dry Contact Outputs
Number of channels 6 80 NOG | ®
RO |9 come| @ N
Output configuration (each output) Form C gQ |® NCE | ©
ini Q0 |6 NO5S | @ 2
Mmmum output voltage 0 VAC/NDC S0 S| @ % | comect Us 1o 6
Maximum output voltage 140 VAC/VDC NC5 | @ %2 | DC or AC Outputs
" ~N
Minimum load current per output 0.1 mA Duplicate Sl = .
Maximum load current per output (24 VDC) 2 Amps 2Q v loe oo
= NO3 o - -
Maximum load current per output (120 VAC) 0.5 Amps o3| Q) © Dsc"%'fifﬁt
Maximum load current per module (24VDC) 12 Amps zg; % - Cireuit
Maximum OFF state leakage current (120 VAC) | 0.01 mA X0 comz| @ o e Poer Sourse - Load
Minimum OFF resistance 100 Meg Ohms § g % — % N | L@ oy
Maximum relay turn on time 6 mS Q0O |k comMi | @ Circuit
Maximum relay turn off time 6 mS =0 —U Base e je -
Maximum ST-Bus power 1500 mW (Isolated Relay Outputs) @
Isolation (input to ST-Bus) 1200V
Operating temperature range -30 to 70°C
Storage temperature range -40 10 85°C Equivalent Cirouit
Humidity (non-condensing) 50 95% Sommaty

Normally
Closed

performance watchdog. ON = OK.

Note: The first output may be configured as a system E % 2 Common

Ordering Information

Description Part Number
6 Form C Relays w/Wiring Base ST-DO-RLY-06U
Module only ST-DO-RLY-06M




Instrumentation Analog Input Module

L)
raEe |:| Lilal Hf_-'” ?:

Select instrumentation analog inputs when...

...you need to read thermocouples, or you need
differential inputs for high accuracy, or you need
floating 4-20 mA inputs.

W Advanced 16-bit A/D converter for extreme accuracy

B True differential inputs minimize noise and ground loops . _- = S
B Software selectable ranges — mix inputs on module ' w
B Linearizes and compensates thermocouple readings

| Upscale/downscale thermocouple burnout detection

B Fault tolerant 4-20 mA range with an auto-polarity feature

Performance Specifications @ individuel Differentiol inputs

Number of channels 8 R ;&m S DRy
Lowest voltage range +- 0.062 Volts g %J i 2% Vo o PTharmosoata Taputs
Maximum voltage range +/- 10.0 Volts 30 N-|Q oce
Auto-polarity current range 4-20 mA Duplicate ::;t % i \
Thermocouple types (see note) JKER,TB,CN,S ;g‘”“‘s =3 o g; Stran Goge,
A/D resolution 16 bits ~Q o et Qo =
Full scale accuracy (@ 20°C) +/- 0.02% t;"_-"’ ::z; % A e—CR S
Input span adjustability +- 25% 20 "’: i %: > Thermocouple
Input offset adjustability +l- 25% gg} 8 =|rlo~ RO R R gy povers
Span temperature coefficient +/- 30 ppm per °C § o |s e D« Loop Powered
Offset temperature coefficient +- 30 ppm per °C 20 . ENoRs _@-5 720 mA Transmiter
mV and voltage input impedance 200K Ohms (Universal Input Wiring) 24 VG User Pover
4-20 mA input impedance 100 Ohms
CMRR (at 50/60 Hz) 160 db
DMRR (at 50/60 Hz) 66 db
Common mode input voltage:

Between two input terminals +/- 25 VDC

Between inputs and ground 1200 Volts + Jumper 1 4o 2 for
No damage input voltage +-50 VDC 4720 mA Ronge
Fastest scan rate (all 8 channels) 500 mS
Maximum ST-Bus power 1200 mW
Isolation (input to ST-Bus) 1200 VDC
Operating temperature range -30 to 70°C
Storage temperature range -40 to 85°C
Humidity (non-condensing) 510 95%

Note: Thermocouple inputs are cold junction compensated
and reported as °F, °C or 0.1°C.

Ordering Information

Description Part Number
8 Inputs w/Wiring Base ST-AI-INS-08U
Module only ST-AI-INS-08M




8 Channel 4-20 mA Input Module

Select an 8 channel 4-20 mA input module when...

...the convenience of field wiring ready terminals
will simplify your design and reduce panel wiring.

| 12-bit A/D converter for precision measurements
B Field ready wiring saves time and panel space

B Field configurable wiring choice for loop-powered
transmitters or ground return instruments

H Field replaceable shunts reduce maintenance time

. . Optional
Performance Specifications @ 4-20 mA Anclog Inputs | User DC Poner Source
iNPUT  EENCD]  [ONEN Gnd  DC+ (+24V)
Number of channels 8 27, g — 1
Input range 4-20 mA g0 | RING | @ @
- - QO | Ne_| Q@
A/D resolution 12 bits 20 V| Q
Input resolution 6 uA o P gl b i
uplicate =0 ~ | Field Input Wires
Full scale accuracy (@ 20°C) 0.10% Terrminals — [ o= ?
N " 2 QO O amo| RINS|Q 2 ¢
Input span adjustability +- 25% ~Q N |Q o
i ili < o[ KNG @ ® = Any
Input offset adjustability +- 25% s 9% 4-20 mA
. vy - out| Instrument
Span temperature coefficient +/- 50 ppm per °C owmo| RIN3|Q @
fi ffici / 0 RO N J SIER (o . Externally Powered
Offset temperature coefficient +/- 50 ppm per °C BN % 9 o= m % < ﬂt R, Extemally Powered
. i~ o )
Input impedance 100 Ohms P S R R e o S
DMRR (differential rejection 66 db 20 N O - ‘m, 4720 mA Tronsmitter
-F B
at 50/60 Hz) (Field wxfxiz Ready) @
Input protection Field-replaceable shunts
Fastest scan rate (all 8 channels) 5mS Equivalent Circuits
User DC loop power (optional) 24 VDC oo+ oc+
Maximum ST-Bus power 600 mW sumper o et
Isolation (input to ST-Bus) 1200 VDC (oc+) wumeer - (Gnd)
Operating temperature range -30 to 70°C
Storage temperature range -40 to 85°C 100 1000
Humidity (non-condensing) 5 t0 95% toop In toop In
Loop powered transmitter, Externally powered transmitter,
jumper in DC+ position jumper in GND position

Ordering Information

Description Part Number
8 Current Inputs w/Wiring Base ST-AI-20M-08F
Module only ST-AI-20M-08M




Select high density 4-20 mA inputs when...

...reduced panel space and lowest cost are primary
requirements.

| 12-bit A/D converter for precision measurements
B High density modules have lowest cost per point

B Group isolation eliminates ground loops and
interactions with other modules

H Field replaceable shunts reduce maintenance time

Performance Specifications

Number of channels 16

Input range 4-20 mA
A/D resolution 12 bits
Input resolution 6 A
Full scale accuracy (@ 20°C) 0.10%
Input span adjustability +- 25%
Input offset adjustability +- 25%

Span temperature coefficient +/- 50 ppm per °C

Offset temperature coefficient +/- 50 ppm per °C

Input impedance 100 Ohms
DMRR (differential rejection 66 db
at 50/60 Hz)

eadsn

4-20 mA Analog Inputs

@

L H‘ﬂﬂﬂf

User Instrumentation Ground

Q0 6nd |@Q R
INEG Y Ne QR
Q0 |® e @ @
20 |5 W5 @ @
30 N4 | X
INEROR
Duplicate om0 N2 |Q N
Terminals e=N11 |Q =
Ca—-o
©
2 [ e H | 252 wolo 2
] vommo| N QO
roamo| N8|
commo| N7 |Q N~
wo-emo|[ N6 |(Q ©
RO om0 TN | 0
N8O |4 no o @«
a 2 ~ -0
SO | commo| N3O ™
Q0 | & N2 |~
.20)) N Q@ -
—H Base

(High Density Wiring)

[9]

Connect Up to 16
4-20 mA Inputs

Externally Powered
24 Vo© 4-20 mA Transmitters
oud or Instrument Qutputs

4-20 mA
Transmitter

Input protection

Field-replaceable shunts

Fastest scan rate (all 16 channels)

10 mS

Equivalent Circuit

100~

Maximum ST-Bus power 600 mW
Isolation (input to ST-Bus) 1200 VDC
Operating temperature range -30 to 70°C
Storage temperature range -40 to 85°C
Humidity (non-condensing) 510 95%

Ordering Information

Part Number
ST-AI-20M-16H
ST-AI-20M-16M

Description

16 Current Inputs w/Wiring Base

Module only

S

BB

==
=
—

the lowest cost.

Application Idea
Pair this 16 channel 4-20 mA input module
with the current limiter module

for the highest system performance at

High Density 4-20 mA Input Module
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8 Channel Voltage Input Module

Select a voltage analog input module when...
...all the voltage input signals return to a common

ground point.

M Software selectable voltage ranges maximize

input resolution

M Group isolation eliminates ground loops and
interactions with other modules

M 50/60 Hz rejection eliminates errors from

power line noise

Performance Specifications

Number of channels

8

Input ranges: bipolar

+-1.0, 2.0, 5.0, 10.0 Volts

A/D resolution

12 bits

Input resolution 0.6 mV
Full scale accuracy (@ 20°C) 0.10%

Input span adjustability +- 25%
Input offset adjustability +- 25%

Span temperature coefficient

+/- 50 ppm per °C

Offset temperature coefficient

+/- 50 ppm per °C

Input impedance 200K Ohms
DMRR (differential rejection 66 db

at 50/60 Hz)
Input protection +/- 50 VDC
Fastest scan rate (all 8 channels) 5mS
Maximum ST-Bus power 950 mW
Isolation (from ST-Bus) 1200 VDC
Operating temperature range -30 to 70°C
Storage temperature range -40 to 85°C
Humidity (non-condensing) 510 95%

Description

Ordering Information

Part Number

8 Voltage Inputs w/Wiring Base

ST-AI-10V-08F

Module only

ST-AI-10V-08M

A nn

[ —

Lnllic)

= e T
LEEER

o b A i .

©]

Voltage Analog Inputs

User Instrumentation Gnd

—

24.25 26 27 28
SIS
ST-BUS

Connect Up to

8 Voltage Inputs

:

E Input 2

12345678 91011121314151617 18

SNSISINISIISISINSIIISIS SIS

E Input 1

Duplicate r—1 Cnd
Terminals IN6
® ) +— Gnd
~Q IN5
+— Gnd

IN4

+— Gnd

QRO IN3
INE) ] +— 6nd
SO @ IN2
Q0 | L{ 6na
Q IN1

—F Base

(Field Wiring Ready)

[9]

Equivalent Circuit

200K




Select 100 Ohm RTD inputs when...

...you need accurate temperature measurements
using 100 Ohm platinum RTDs.

Select 10 Ohm copper RTD inputs when...

...you need to interface to existing 10 Ohm copper

RTD sensors.

M Best performance/lowest cost precision

temperature solution

H Resistance Temperature Detectors (RTD) are
more accurate than thermocouples

B RTD linearization is performed in software for
extreme accuracy and repeatability

M Excitation current is pulsed on only during the
measurement to reduce self-heating of the RTD

Performance Specifications

ST-AI-RTD-06U | ST-AI-RTC-06U
Number of channels 6 6
RTD type 100 Ohm platinum| 10 Ohm copper
Alpha = .00385
or.00392
Compatible lead configurations | 2, 3, or 4 wire 2 or 3 wire
Input range -200 to 850°C -200 to 260°C
Basic A/D resolution 16 bits 16 bits
Scaled resolution 0.1°C 0.1°C
Full scale accuracy (@20°C) |0.5°C 1.0°C

Span temperature coefficient

+/- 25 ppm/°C

+/- 25 ppm/°C

Offset temperature coefficient

+/- 25 ppm/°C

+/- 25 ppm/°C

Excitation current 250 pA 1.5 mA

(pulsed to reduce self-heating)

Maximum lead wire resistance | 100 Ohms per 40 Ohms per
side, balanced side, balanced

Input protection +- 25 VDC +-25VDC

Fastest scan rate (all 6 channels) | 700 mS 700 mS

Description

Module w/Base

Ordering Information

Module Only

100 Ohm RTD Inputs

ST-AI-RTD-06U

ST-AI-RTD-06M

10 Ohm RTD Inputs

ST-AI-RTC-06U

ST-AI-RTC-06M

100 Ohm RTD Inputs

[©]

]

Duplicate
Terminals

RETURNG
SENSE6
EXCITE6
RETURNS
SENSES
EXCITES
RETURN4
SENSE4
EXCITE4
RETURN3
SENSE3
EXCITE3

ST-BUS

2425 26 27 28
ISISISISIS

f

Connect up to 6

100 Ohm RTDs

2 Wire RTD

RETURN2

SISISINTISIN I IS I NI SIS I SIS I SIS

1234567 8910112131415161718

192021 2223
SISISINISY

SENSE2
0 EXCITE2
p
!!‘] RETURN1
5 SENSE1

EXCITE1

(Universal Wiring)

[9]

Equivalent Circuit

Software
Linearization

$
= % 3 Wire RTD
T

4 Wire RTD,
Leave 4th
Wire Unconnected

RTD
Sensor

((D—

Current Excite

Source

RTD Input Module




4-20 mA Analog Output Module

Select 4-20 mA analog outputs when...

...your actuators or instruments require current
loop signals.

B High precision ensures accurate transfer of data
B High resolution removes “steps” from the outputs

m QOutputs are group isolated to protect the module
and eliminate ground loops

B Operates from a wide range of loop power supplies

ngn . User DC Power Source
Performance Specifications @4*20 mA Analog Outputs AR,
Number of channels 4or8 Q0 6nd | ® perd I
RO |4 L bc+ |O%
Output range 4-20 mA gQ |3 [ e Q@
: i [ %) b outs [ ©
D/A resolutlon. 13 bits i e g
Output resolution 2 UA out7 | @ 2
° . Duplicate — Gnd | &
Full scale accuracy (@ 20°C) +- .05% Duplicate 0510 =
Output linearity (@ 20°C) +-.02% ® +—{ 6d |2
Output span adjustment +- 25% =0 | e %: Comeet Up to 8
Output offset adjustment +- 25% oUT4| @ ~ | 4720 mA Outputs
Span temperature coefficient +- 50 ppm per °C o, o % i i
Offset temperature coefficient +/- 50 ppm per °C §% 2 t—| SU:Z %: e — } 4220 mA Out 2
Maximum output settling time (to 0.05%) | 5 mS 20 | L o 1«
User loop voltage 10-30 Volts 2Q oUTT] @ — . § 4720 mA Ot 1
Load resistance (@ +24 volt supply) | 0-750 Ohms (FIeIﬁF WB‘S‘?; Ready) @
Maximum ST-Bus power 500 mW
Isolation (from ST-Bus) 1200 VDC
Operating temperature range -30to 70°C Equivalent Circuit
Storage temperature range -40 to 85°C DC+
Humidity (non-condensing) 510 95%
Loop +
Loop —

Ordering Information

Description Module w/Base Module Only
4 Current Outputs ST-AO-20M-04F ST-AO-20M-04M
8 Current Outputs ST-AO-20M-08F ST-AO-20M-08M




Voltage Analog Output Module

Select voltage analog outputs when...

...the inputs on your peripheral devices expect a
voltage signal. . ; e

e

Software selectable output ranges: 0-5, 0-10,
+/- 5 and +/- 10 Volts

High resolution removes “steps” from the outputs

Outputs are group isolated to protect the module
and eliminate ground loops

No external power supply required.
(Outputs are powered by module)

Performance Specifications @ Voltags Analog Outputs User Instrumentation Ground
Number of channels 8 830 sd | @2 _I
%] [l
Output ranges +/- 5, +/- 10, 0-5, 0-10 Volts 2 % = Efj % @
D/A resolution 14 bits a0 | b ouTs | (D 12
: HQ ord | @2
Output resolution 1.5mV o7 | () 12
Full scale accuracy (@ 20°C) +-.05% Duplicate ond_ % ¢
Output span adjustment +/- 25% - 27)) od |@ 2
Output offset adjustment +- 25% =e S 2 | comect up 1o
Span temperature coefficient +/- 50 ppm per °C T | @ 1~ | B Voltege Cutputs
) o Gnd (D@
Offset temperature coefficient +/- 50 ppm per °C 0o ST O o #
Maximum output settling time (to 0.05%) | 5 mS 40 |a end | @ } Cutput 2
- =0 | @ ouTZ | () M utput =
Maximum output current 5mA 20 | o oa | @ ~
pi v Output 1
(from each output) 2@ Tt [ ~ }
; —F Base
Maximum ST-Bus power 2200 mW (Field Wiring Ready) @
Isolation (from ST-Bus) 1200 VDC
Operating temperature range -30to 70°C
Storage temperature range -40 t0 85°C
Humidity (non-condensing) 510 95% Equivalent Circuit

Description

Ordering Information

Part Number

8 Voltage Outputs w/Wiring Base

ST-AO-10V-08F

Module only

ST-AO-10V-08M

R
—







