SPECIFICATIONS - ANALOG CHAPTER
1/0 MODULES

In This Chapter:

Analog 1/0 Modules OVEIVIEW............eeeeiiiiiimieiiiiiiiiiiiiieeteeinreneeeeesessseeeesssessnsens 6-2
T1F-08AD-1 - 8 Channel Analog Current INPUt.......ccccceviviiiiiiiiiiiiiiiiiiniceneeees 6-6
T1F-08AD-2 - 8 Channel Analog Voltage Input ............ccccceeiiiiiminiieiiiiiiineeeeennicinnnne 6-7
T1F-16AD-1 - 16 Channel Analog Current INput...........cccoevuiiiiiiiiiiniiiieinniiennineeenne. 6-8
T1F-16AD-2 - 16 Channel Analog Voltage Input............ccccccvviimiiiiiiiiiiiinneeceinniiinnnnne 6-9
T1F-16RTD - 16 Channel RTD INPUL .......ccccccuiiiiiiiiiiiiiiiiiiiiiirccneteenirecceeneees 6-10
T1F-16TMST - 16 Channel Thermistor Input ........ccccoooviiiiiiiiiiiiiiiiniiiieeecenen, 6-12
T1F-14THM - 14 Channel Thermocouple Input........c.ccccoveviiiiiiiiiinnieinninceinnenene. 6-14
T1F-08DA-1 - 8 Channel Analog Current Output.........ccccceeieiiiiiieeiieeiiiiiiiieeceeennes 6-17
T1F-08DA-2 - 8 Channel Analog Voltage Output .........ccceccueeiiiuiiiiiinieiininceinnenene. 6-18
T1F-16DA-1 - 16 Channel Analog Current Output...........cccccevviimnniieeiiiiiiinneeeennnen. 6-19
T1F-16DA-2 - 16 Channel Analog Voltage Output ...........cccccevvvuiiiiinieiniinccinnnneene. 6-20
T1F-8AD4DA-1 - 8 Channel Analog Current Input /

4 Channel Analog Current QUEPUL.........cccoiviiiiiiiiiiiiiiiiitieerree e 6-21

T1F-8AD4DA-2 - 8 Channel Analog Voltage Input /
4 Channel Analog Voltage OUEPUL ........cccooeuiiiiiiiiiiiiiiiiicccre e 6-23



- Chapter 6: Specifications - Analog I/0 Modules
Analog 1/0 Modules Overview

There are 13 analog I/O modules available. The specifications and wiring diagrams for these
modules are found in this chapter. Each analog I/O module is identified as an “Input”,
“Output” or “Input/Output” module using the color coding scheme shown below. A blue
dot on the front panel signifies an Input module, a red dot signifies an Output module and a
white dot signifies an Input/Output module.

Analog Input Modules
Analog Input Modules
Number of -
Wodule | e 1 Part Number Channels Description See Page
Part Number  — ::'I’d“": TWS T1F-08AD-1 8 Analog Current Input 66
ue: Inpu
m T1F-08AD-2 8 Analog Voltage Input 6-7
T1F-16AD-1 16 Analog Current Input 6-8
— T1F-16AD-2 16 Analog Voltage Input 6-9
sHees T1F-16RTD 16 RTD 6-10
T1F-16TMST 16 Thermistor 6-12
Analog Output Modules T1F-14THM 14 Thermocouple 6-14
Module Analog Output Modules
Part Number
Module Type Number of -
(Ret: Output) Part Number Channels Description See Page
T1F-08DA-1 8 Analog Current Output 6-17
T1F-08DA-2 8 Analog Voltage Output 6-18
T1F-16DA-1 16 Analog Current Output 6-19
T1F-16DA-2 16 Analog Voltage Output 6-20
Analog Input/Output Module
Module Eiasor o
| . Analog Input/Qutput Modules
Part Number TAF-BADADA-1 Module Type
(White: Input/Output) Number of -
Part Number Description See Page
'ﬂlﬂ Channels
T1F-8AD4DA-1 8/4 Analog Current Input/Output 6-21
T1F-8AD4DA-2 8/4 Analog Voltage Input/Output 6-23
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Chapter 6: Specifications - Analog I/0 Modules.

Analog 1/0 Modules Overview- continued

& WARNING: The T1H Series PLC does not support any Hot-Swap features.

How to Access the Analog I/O Modules
With the Do-more PLC, the WX and WY memory addresses are assigned to exchange analog
data with the analog I/O modules (WX = Analog input data, WY = Analog output data). X
addresses are assigned to analog input modules and Y addresses are assigned to configure
analog output modules.

The following table shows how many X, Y, WX and WY addresses are assigned to each analog

I/O module type.
Analog I/0 Module Addressing

Part Number Module ID X WX Y wy
T1F-08AD-1 0x2532 8 8
T1F-08AD-2 0x2532 8 8
T1F-16AD-1 0x2533 16 16
T1F-16AD-2 0x2533 16 16
T1F-08DA-1 0x2628 - - 8 8
T1F-08DA-2 0x2628 - - 8 8
T1F-16DA-1 0x262C - - 8 16
T1F-16DA-2 0x262C - - 8 16
T1F-8AD4DA-1 0x2736 8 8 8 4
T1F-8AD4DA-2 0x2736 8 8 8 4
T1F-16RTD 0x2573 16™ 16
T1F-16TMST 0x2573 16™ 16
T1F-14THM o
(see Nate 1) 02573 16 16

* X addresses assigned to this module are not used.
** X addresses assigned to this module indicate a broken transmitter.

NOTE 1: This module can be configured to operate in unipolar mode which generates a range of values from
0 to 65535 (instead of -32768 to 32767). Use the “:U”(unsigned) cast operator to get the proper
representation of the data when using a module that is configured for unipolar. For example:
WXo:U, WXi:U.
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- Chapter 6: Specifications - Analog I/0 Modules

Analog 1/0 Modules Overview- continued
Module Control Byte

Analog output modules have a Module Control Byte that is used to configure some options
for the outputs. In the module addressing, this byte shows up as eight Discrete Output (Y)
Bits.

* Y0 = Outputs Enabled

* Y(0+1) = Unipolar/Bipolar

* Y(0+2) = 5V/10V Range

* Y(0+3) = 0-20mA/4-20mA

* Y((0+4) through (0+7)) = Reserved

When an analog output module is added to a Do-more project, a Module Configuration
with default Module Control Byte values is created. Its settings can be changed under
Module Configuration by double-clicking the Module Name or by selecting the New Config
or Edit Config buttons on the right hand side.

Systern Configuration W
Configuration Entries Medule Configurations:
| CPU Configuration Munkdes (Fual are o oge ammaliks by De-mure sl s reguine a Mokle Configue ation. The Mo de Configu ation provides: 4 kwicd conne: o
|=k LU Configuration | between the program and the medule, ciminating the need for BaseSlot addressing in the program.
£l Terminabor Lotal 1O Muler Certain madules have additional sehup information that i provided through the Modue Configuration.
- Terminator Dase
Module Configuration(z) Modide Name. [ Type [ Location | New Config |

it Comfigpur alites - = o
TIF_NAnA_001 Terminator Anaog sty Terminalon Local T Marcter - 5Terminalon RBase->Slot 1
10 Mappings i Ml L

- Memory Configurabon 25 |

; -
Edit Terminator Analog Cutput Settings g o nf

Module Configuration
Home: [ SR

Into: Imﬂ.ﬁeTvpe:Tmuxnnalugmwt Assigned to: Terminator Local 10 Master : Terminator Base : Sk

Cutput Enable 1 [ Output Range Type ~Output Range - Voltage —| [~ Cutput Range - Current -
L " Disabled (= Enabled & Unipolar " Bipolar @ sy ooy = p20ma O 420ma

Setinital state of module configuration bits. The configuration bits will be written to this state on II]
Program tn Run transition. Vahes can be changed while in Run mode by writing to the assndated image

register locations as defined on the 1O Map page. =
Car

The Do-more T1H Series CPU will write the settings from the Module Configuration into
the modules before going to Run mode. The Y Bits can optionally be used to change the
Module Control Byte setting within the program.
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Chapter 6: Specifications - Analog I/0 Modules.

Analog /0 Modules Overview- continued

You can check which X, Y, WX and WY addresses are assigned to each analog I/O module in
the I/O Mapping tab of the System Configuration window, as shown below.

Select the pull-down menu PLC > System Configuration
to open the System Configuration window and click the
1/0 Mapping tab.

PLC | Debug Window Help

B Connect...

Device List...

| 3

Program Check...

m System Cenfiguration...

«* Memory Configuration...

Syster Configwation I . . '- L - .!- [
Configuration Enries 1f0 Map
, CPU Configuration Slet Med 1D | Mod Description |Shot VD X Map ¥ Map Wi Map WY Map =
H-1f0 Configuration = 3
[ Terminator Local [0 Master | 0 Terminator Local 'O Master
i Feyriistor Bece =] 0= Tesminator Base - Right Click to edit base's default map adiveses (€00 W0_WY0)
| Module Configuration(s)
| Device Configuration 0 1102 TIK0SND3 8%
: 1 1107 TIK-ORNM ax
My Conafigge alion 2 2532 TIF-08ADx 8/ BWX 7
3 142 GJIKUEIR Y i
7l 4 “Fmply*
5 “Empty*
WO Slot - - 2
MNumber S EY 1
T “Fmpty* Meodule ID
I & Empry
9 "bm .
I — ":’f Assigned X, Y, WX
I il and WY Addresses
I 11 “Empty*
12 “Empty”
13 *Fmpiy* i
14 “Empty*
15 “Lmpty®
16 “Empiy*
17 Empty = |
Mgy Macke Marnsal Mo Trestr lioees
In “Auto” made, the LU automatcaly acogns Mutomancally sszigned addrecces are Map valuge that exceed memary config are
Image regicter addrecces to each shot. shown in gray. shoven in bold red.
B BN 4, ol o ot O o Rty G SRS WE MR (3 st ey o ey il
Map range overlaps arc errors, and are 0
ehown in red.
Cancel Help "
L ]
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-08AD-1 - 8 Channel Analog Current Input

Number of Channels 8, single ended (1 common)

Input Ranges 0-20mA, 4-20mA, -20 to 20mA
Resolution 14 bit (13 bit plus sign bit)

Module Addressing 8 input bits (X-not used); 8 input words (WX)
Frequency Response -3db @ 500Hz, -20db / decade

Input Resistance 2500

Absolute Maximum Ratings | 8V max. Input

Conversion Time
(Default: Normal Mode)

Normal Mode: 5ms per channel

Fast Mode: 0.5 ms per channel

(Fast Mode supported in module hardware
version B or later, and only when using this
analog module with the TTH-EBC(100) or
T1H-PBC control module)*

| (Offset Error not included)

Linearity Error +2 count max.
Input Stability +1 count
Full Seale Error

16 counts max.

Offset Error

2 counts max.

Max. Full Scale Inaccuracy

0.18% @ 25°C
(% of full scale); 0.36% @ 60°C
all errors included oo
CPU Update Rate 1 channel per scan
Base Power Required 75mA @ 5VDC
External Module Power 18-30 VDC, 50mA, class 2
Supply Req.
Recommended Fuse 0.032 A @ 5VDC, Series 217 Fast Acting

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20 to 70°C (4 to 158°F)

Accuracy vs. Temperature

+50ppm / °C max. full scale

20mA [ T T 20mA [ T T
| |
| |
| 4mA |
OmA
0

] T1F-08AD-1 ( ;

Input Range/Resolution

0-20mA 4 —-20mA

8191 1638 8191

—20 to 20mA

Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2 81910 819
Noise Immunity NEMA 1CS3-304 ot TIH-PBC was
i 136 . b y
Weight 9 discontinued  8/2020; no
Equivalent Input Circuit replacement available
Transmitter Supply Module Supply
18-30VDC + 24\VDC
e e e e e e e e e eee oo
See NOTE < - Vo Internal Module Circuitry
+ z
[ +— Input g
3-Wire ’ a | |
Current Fuse ) ‘ 2 Ato D
Transmitter * , 250 ohms. F Converter
| =
NOTES: . T
1. Shields should be grounded at the signal source. COM | —
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-08AD-2 - 8 Channel Analog Voltage Input

Number of Channels 8, single ended (1 common)

Input Ranges 0-5V, 010V, 5V, +10V

Resolution 14 bit (13 bit plus sign bit)

Module Addressing 8 input bits (X-not used); 8 input words (WX)
Frequency Response -3db @ 500Hz, -20db / decade

Input Resistance 200kQ min.

Absolute Maximum Ratings

Fault Protected Input, 130V (rms)/ 100VDC

Conversion Time
(Default: Normal Mode)

Normal Mode: 5ms per channel

Fast Mode: 0.5 ms per channel

(Fast Mode supported in

module hardware version B or later, and only
when using this analog module with the T1H-
EBC(100) or T1H-PBC control module)

Linearity Error

+2 count max.

Input Stability

+1 count

Calibration Full Scale Error

8 counts max.

Calibration Offset Error

2 counts max.

Max. Full Scale Inaccuracy

(% of full scale); e sv

all errors included o

CPU Update Rate 1 channel per scan

Base Power Required 75mA @ 5VDC

External Module Power 18-30 VDC, 50mA. class 2 ov
| Supply Regq.

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

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

Accuracy vs. Temperature

+50ppm / °C max. full scale

] T1F-08AD-2 ‘ Z

012345

Input Range/Resolution

0-5V 0-10V
- oV T T
| |
I I
| |
ov
4095 0 8191
-5to 5V -10to 10V

Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2 8195 5 101
Noise Immunity NEMA CS3-304 4095 0 4095 -
Weight 1369
Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC . 24 \VVDC
See NOTE T,j|—; Vi Internal Module Circuitry
+ z
o
3-Wi ® &
Voltagee — T 2 [ _AtoD
Transmitter + , [ F Converter
NOTES: COM e _TL

1. Shields should be grounded at the signal source.
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- Chapter 6: Specifications - Analog I/0 Modules
T1F-16AD-1 - 16 Channel Analog Current Input

Specifications

Number of Channels 16, single ended (1 common)
Input Ranges 0-20mA, 4-0mA, -20 to 20mA | Q
Resolution 14 bit (13 bit plus sign bit) e

Module Addressing e bt v e
Frequency Response -3db @ 500Hz, -20db / decade

Input Resistance 250Q

Absolute Maximum Ratings | 8V max. Input

Conversion Time 5ms per channel

Linearity Error +2 count max.

Input Stability +1 count

Full Scale Error 16 counts max

(Offset Error not included) i .

Offset Error 2 counts max. Input Range/Resolution

Ilf,lax. Full Scale _Inaccuracy 0.18% @ 25°C 0 20mA 4 20mA
(% of full scale); 0.36% @ 60°C

all errors included : 0mA [ T 20mA [ T
CPU Update Rate 1 channel per scan | |
Base Power Required 75mA @ 5VDC | |
External Module Power 18-30 VDC, 50mA, class 2 | 4mA |
Supply Req. OmA

Recommended Fuse 0.032 A @ 5VDC 0 8191 1638 8191
Operating Temperature 0 to 60°C (32 to 140°F)

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

Accuracy vs. Temperature | +50ppm / °C max. full scale

Relative Humidity 5 t0 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration MIL STD 810C 514.2

Shock MIL STD 810C 516.2

Noise Immunity NEMA ICS3-304 -8191 0 8191

Weight 1689

Equivalent Input Circuit

Transmitter Supply Module Supply
18-30 VDC + 24 VDC
f e e e e oo
See NOTE < T V0-V1 Internal Module Circuitry
& V2-v3
A e B z
- Input L 2
3-Wire ® * -
Currer_\t Fuse \ ‘ s AtoD
Transmitter + , 250 ohms F Converter
L — >
NOTES: COM —

r-

1. Shields should be grounded at the signal source.
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-16AD-2 - 16 Channel Analog Voltage Input

Specifications

Number of Channels 16, single ended (1 common)
Input Ranges 0-5V, 0-10V, 5V, 10V
Resolution 14 bit (13 bit plus sign bit)
Module Addressing R
Frequency Response -3db @ 500Hz, -20db / decade
Input Resistance 200kQ min.

Absolute Maximum Ratings

Fault Protected Input, 130V (rms)/
100VDC

Conversion Time

5ms per channel

Linearity Error

+2 count max.

Input Stability

+1 count

Calibration Full Scale Error

8 counts max.

Calibration Offset Error

2 counts max.

Max. Full Scale Inaccuracy

0.08% @ 25°C
(% of full scale); 0 o
all errors included 0.26% @ 60°C
CPU Update Rate 1 channel per scan
Base Power Required 75mA @ 5VDC
B L 21.6-26.4 VDG, 50mA, class 2
Supply Req.

Operating Temperature

010 60°C (32 to 140°F)

Storage Temperature

-20 to 70°C (4 to 156°F)

Accuracy vs. Temperature

+50ppm / °C max. full scale

| : )
T1F-16AD-2

ol 1l 2 3| 4 5| 6 7L 8 of 10| 11| 12| 13| 14| 15

Input Range/Resolution

0-5Vv 0-10V

sV T vy — —
I I
I I
I I

ov ov

0 4095 0 8191

—10 to 10V

Relative Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Nal§e Immunity NEMA 1CS3-304 4095 o 2095 8190 5
Weight 160g
Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC
See NOTE <—
+ >
,—\_4 =
- o
3-Wi ] \ @
Voltagz — ‘éf’ AtoD
Transmitter + F Converter

NOTES:

1. Shields should be grounded at the signal source.
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-16RTD - 16 Channel RTD Input

Number of Channels | 16 T : il
Resolution +0.1°C or °F | — o Q
; 16 input bits (X-broken transmitter);
Module Addressing 16 input Worés (WX)
Common Mode Range | 0-5 Vo
: > 50db notches @ 50/60Hz; f - 3db
Notch Filter 2131 Hz .
Absolute Max. Ratings | +50VDC
Converter Type Charge balancing, 24-bit
Sampling Rate 140ms / channel
CPU Update Rate 1 channel per scan =
Base Power Required | 150mA @ 5VDC
Operating Temperature |0 to 60°C (32 to 140°F)
Temperature Drift 25ppm / °C (max.) RTD Input Ranges
Maximum Inaccuracy | +1°C RTD Type Range
RTD Excitation Gurrent | 2004 _ PHI00Q) 200 to 850°C (-328 to 1562°F)
Relative H”mldlty 510 95% (non-condensmg) Pt1000Q -200 to 595°C ('328 to 11030';)
El.wim{lmental Air No corrosive gases permitted iPH00Q) -38 t0 450°C (-36 to 842°F)
Vibration MIL STD 810C 514.2 Type CU-10/25 -200 to 260° C (-328 to 500°F)
Shock MIL STD 810C 516.2 120Q Nickel -80 to 260°C (-112 to 500°F)
Noise Immunity NEMA 1CS3-304
Weight 168
Equivalent Input Circuit
Internal Module Circuitry

' 200 uA

: Current

, Source

—+—_Lv 0-V 3 (RTD Returns) |
Red N Ref. Adj.
Vo :
CH- 5 |
o «Q AtoD
See Note | g | Converter
W X CH+. ~  20ua
' Current
White Looo oo oo oo - - o Source

NOTES:

1. If an RTD sensor has four wires, the plus sense wire
should be left unconnected as shown.
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-16RTD - 16 Channel RTD Input - continued
Setting Module Jumpers

Select Number of Channels

Number of Jumper ©
HIENEES CH+1 | CH+2 | CH+3 | CH+4 2
1 ”
2 X o
3 X =
4 X X =
5 X ;
6 X X
7 X X i
8 X X X i
9 X =
10 X X &
11 X X s
12 X X X ©
13 X X ~
14 X X X »
15 X X X X
16 X X X X
X = Jumper Installed
Blank Space = Jumper Removed
Select Input Type Select Temperature Units
Jumper . Jumper
RTD Input RTD-0 | RTD-1| RTD-2 Temperature Unit °F or °C
P00 X X °F X
Pt1000> X o
jPH100C X c
Type CU-10Q X = Jumper Installed
Type CU-25Q X Blank Space = Jumper Removed
120Q Nickel X X

X = Jumper Installed
Blank Space = Jumper Removed
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-16TMST - 16 Channel Thermistor Input

Specifications
Number of Channels 16
Resolution +/-0.1°Cor °F
Input Impedence > 1MQ
Common Mode Range | 0-5VDC
Absolute Max. Ratings | +/-50VDC
Converter Type Charge balancing, 24 - bit
Sampling Rate 140 ms / channel
Master Update Rate 16 channels per scan max.

Input Points Required

512 discrete pts. or 16 dwords
(d (double) word = 32 bit word)
Network Interface dependent

Base Power Required 150 mA @ 5 VDC
Operating Temperature | 0°to 60° C (32° to 140° F)
Storage Temperature -20°t0 70° C (-4° to 158° F)
Temperature Drift 25 ppm / °C (max.)
Maximum Inaccuracy ' | +/-1°C

Excitation Current 10 pA

Electrical Isolation

1500VDC field wire to backplane

Relative Humidity

5 to 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

IEC 60068-2-6 (Test FC)

Shock

IEC 60068-2-27 (Test Ea)

Noise Immunity

EN61131-2:2007 2

Recommended Cable

AutomationDirect P/N:
PLTC3-18-1S-XXX

Belden 8761 or equivalent

Weight

168 ¢

1 “Accuracy” pertains to module only and does not include tolerances
of thermistor element, wiring resistance, etc. For example, 22 gauge

wire is 0.016Q) per foot, so 200 feet of wire adds 3.2Q).
2 Meets EMC & Safety Requirements

Thermistor Input Ranges
Input Ranges Range

10K-AN (Type 3) -40° to 150° C (-40° to 300° F)
10K-CP (Type 2) -40° to 150° C (-40° to 300° F)
5K -40° to 150° C (-40° to 300° F)
3K -40° to 150° C (-40° to 300° F)
2252 -40° to 150° C (-40° to 300° F)
1.8K -40° to 150° C (-40° to 300° F)

| i ’
T1F-16TMST

of 1L 2| 3| 4] 5 6 7l 8 9[10] 11 12| 13| 14] 15

w e www A

Equivalent Input Circuit

Internal Module Circuitry

CHxA

RefAdj.
AtoD
- Converter

10uA
Current
Source

CHxB

|

T N
yonms Bojeuy

COMMON (V0 - V3)

B i S

Field side grouﬁd

Channel Inputs(+)

2]19]1%]1%]1%]|%]|%l1%

CH5 [ CH [ CH7 | CHB | CHY [CH10 [CH11 [CH12 [ CH13 [CH14 [CH1S [CH16
AlAlAalalalalna Al A

giojo[olg

)
o
o
)
o
o

o
Ed
2
E3

(-2

=
—
[mm]ES
—
—
—
=
—
—

Channel Inputs (-)

2)19)1%]12]12)12)12)| 2} 2l Z1%)1 %)%

CHE | CHT [ CH8 | CH9 [ CH10 [CH11 [CH12 | CH13 | CH14 [ CHI5 [CH1B
] B |B|B|B|8B B | B

glgoiooioiglg

S
S

[S—"

°
B
o

it
o
F;
°
Z

©2

©
=
®

P
=
=
=

Commons

[o]o]olo]o|ololo]o]o
0

® L-E]m

(2]
[0]0]

Ifinputs are not used, tie CHxA and CHxB
together to COMMON terminal block.

Tie COMMONS to field side ground.

/

aTE( 0]

\

lelplolelo
0]0]0]0]0]0]0]0]0]0]0]0]0

g%y
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-16TMST - 16 Channel Thermistor Input - continued

Setting Module Jumpers
Select Number of Channels -
e
Number of Jumper @
Channels CH+1 | CH+2 | CH+3 | CH+4 e
1 .
2 X °
& X =
4 X X .
5 X 1
6 X X -
7 X X
8 X X X =
9 X ot
10 X X ©
11 X X ™
12 X X X 5
13 X X =1
14 X X X -
15 X X X
16 X X X X

X = Jumper Installed
Blank Space = Jumper Removed

Select Input Type Select Temperature Units
i Temperature Unit Jumper
Thermistor Input Y °For °C
10K-AN (Type 3) °F X
10K-CP (Type 2) X °C
5K X
3K X X X = Jumper Installed
2950 X Blank Space = Jumper Removed
1.8K X X
Future use X X
Future use X X X

X = Jumper Installed
Blank Space = Jumper Removed
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-14THM - 14 Channel Thermocouple Input

S

Use with I/0 Module Base | T1K-16B screw type terminal base only
Number of Channels 14, differential

Common Mode Range +5VDC

Module Addressing L o G ransmiter):
Common Mode Rejection | 90db min. @ DC, 150db min . @ 50/60Hz
Input Impedance 1MQ

Absolute Max. Ratings Fault Protected Input +50VDC

CPU Update Rate 1 channel per scan

Base Power Required 60mA @ 5VDC

External Power Required | 24VDC +5%, 70mA, class 2

Operating Temperature

0 t0 60°C (-4 to 158°F)

Storage Temperature

-20 to 70°C (32 to 140°F)

Accuracy vs. Temperature

+5ppm/ °C max. full scale

Input Ranges

Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2

Noise Immunity NEMA 1CS3-304

Weight 168

Thermocouple Specifications

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°
Type R 6510 1768°C (149 to 3214°F
Type S 6510 1768°C (149 to 3214°F
Type T -230 to 400°C  (-382 to 752° %
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)

Display Resolution

£0.1°C or 0.1°F

Cold Junction Compensation

Automatic (CJC Part #: T1F-CJC)

Conversion Time

100ms per channel

Warm Up Time

30 minutes typical, +1°C repeatability

Linearity Error

+0.05°C maximum, +0.01°C typical

Maximum Inaccuracy

+3°C

|
TAF-14THM = ( 2

ol 1l 2| 3| 4 5| 6| 7L 8 of 10| 11| 12| 13! 14| 15

Voltage Specifications

Input Voltage |0-5V, 0-156.25 mV
Ranges +5V, +156.25 mV/
Resolution 16 bit (1 in 65535)
Full Scale
Calibration +13 counts typical
Error (Offset | +33 counts maximum
Error Included)
Offset
Calibration +1 count max. @ 0V input
Error
Linearity Error 1 count maximum

*
(End to End)
Maximum | o 100, @ 25 ¢ (77°F)
Inaccuracy

Equivalent Input Circuit
Module Supply

Transmitter

Internal Module Circuitry

|
Supply +—|— ' .
|
CH+ E_J
\oltage r A e AtoD
Transmitter ' §— Converter
CH- E

o1y | oo

Input Range/Resqution

- 156.25mV
- 156.25mV
| |
| |
65535 65535
—5to 5V +/-156.
5v 156.25mV
o | |
| |
-5V -156.25mV
-32767 32767 -32767

H Series PLC User Manual, 1st Edition, Rev. C
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Chapter 6: Specifications - Analog I/0 Modules.
T1F-14THM - 14 Channel Thermocouple Input - continued

Input points
AR ERE PR EEEEEEEERL
+1-[+2-[+3-[+4-[+5-|+6-[+7-[+8-| Row

plolelolg Iil_lll olole]0]o] EIIIIIJ

Differential oo o o o

thermocouple Grounded
wiring thermocouple
wiring

PP R R EEREE AR EE R
See Notes 1and 2 |+9-[+10-[+11-| CJC [+12-]+13-|+14-
|T glplolg{olalafolg] [9]0]
Module S | - -
© ;:VEL)J[C):DV CcJC See Note 3
. ololo|o]o|o]o]o|9]o]o]oo]o|o[at—
24V oV Bottom
—_I_ Row
NOTES:

1. Shields should be grounded at the signal source.

2. Unused inputs should be connected to Common (0 VDC).
3. The Cold Junction Compensation (part #: T1F-CJC)
temperature sense unit that comes with the module

must be installed into the 1/O base terminals to perform

CJC of the thermocouple inputs.

Setting Module Jumpers (See Notes 1 and 2)

Select Number of Channels

Number of Jumper
WENNEESS CH41 | CH+2 | CH+4 | CH+8
1 b
2 X Units-1
3 X Units-0
4 X X TIC Type 3 .-
5 X TIC Type 2 B
6 X X TIC Type 1 ot
7 X X TIC Type 0 | @
8 X X X cte 4| 2
9 X CH+4 - =
w X A | =
11 X X CH+1 ﬁ
12 X X X @
13 X X =
14 X X X X @

X = Jumper Installed
Blank Space = Jumper Removed
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- Chapter 6: Specifications - Analog I/0 Modules
T1F-14THM - 14 Channel Thermocouple Input - continued

Select Input Type Select the Conversion Units
(See Notes 3 and 4)
{:'L?{ﬁ%cﬂ.‘:,'ﬁ'&/ Thermocouple Conversion Units
J X X X X Jumper 2’s Complement
K X X X °F °oC
E X X | X Units-0 X
R X X ,
ts-1
S X X X Units
T X X
B X X Voltage Conversion Units
N X s
c X X X Complement
05V X | X Units-0 X
= X X Units-1
0-156.25 mV X
+156.25 ml/ X X X = Jumper Installed

Blank = R
X = Jumper Installed ank Space = Jumper Removed

Blank Space = Jumper Removed

from 0 to 65535 (instead of -32768 to 32767). Use the “:U”(unsigned) cast operator to get the proper

NOTE 1: This module can be configured to operate in unipolar mode which generates a range of values
. representation of the data when using a module that is configured for unipolar. For example: WX0:U, WX1:U.

NOTE 2: The Calibrate Enable jumper comes from the factory not installed. Installing the jumper disables the
thermocouple active burn-out detection circuitry, which enables a thermocouple calibrator to be connected
to the module. To make sure that the output of the thermocouple calibrator is within the 5 V common mode
voltage range of the module, connect the negative side of the differential voltage input channel to the 0V
terminal, then connect the thermocouple calibrator to the differential inputs (for example, Ch 3+ and Ch 3-).

NOTE 3: All thermocouple types are converted intfo a direct temperature reading with one implied decimal
place. Negative temperatures are represented in 2’s complement format. 2°s complement data format is
required to correctly display bipolar data on some operator interfaces.

NOTE 4: The bipolar voltage input ranges may be converted to a 16-bit 2’s complement value.
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-08DA-1 - 8 Channel Analog Current Output

Specifications

Number of Channels 8

Output Ranges 0-20 mA, 4-20 mA

Output Type Single ended, 1 common
Resolution 12 bit (1 in 4096)

Module Addressing B St words o 2V
Max. Loop Supply 30VDC

Peak Output Voltage 30VDC

Load Impedance 0Q min.

Max. Load (ohm) / Power Supply

62000/ 18V, 9100Q)/ 24V, 12000/ 30V

Min. Load (ohm) / Power Supply*

00/ 24V, 3500/ 30V @ 40°C
2500/ 24V, 600Q/ 30V @ 60°C

Linearity Error (end to end)

+2 counts max.
+0.05% of full scale max.

Conversion Settling Time

400us max. full scale change

Full Seale Calibration Error

+12 counts max.

Offset Calibration Error

0-20 mA: £5 counts max.
4-20 mA: +6 counts max.

Accuracy vs. Temperature

+50ppm / °C, full scale calibration

change
Max. Full Scale Inaccuracy 0.2% @ 25°C
(% of full scale) all errors included | 0.4% @ 60°C
CPU Update Rate 1 channel per scan
Base Power Required 75mA @ 5VDC
External Module Power Supply Req. | 21.6-26.4 VDC, 150maA, class 2
Operating Temperature 0 to 60°C (32 to 140°F)
Storage Temperature -20 to 70°C (-4 to 158°F)

Relative Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2

Shock MIL STD 810C 516.2

Noise Immunity NEMA ICS3-304

Weight 145¢

*Max. allowable output power dissipation. For example, at 60 °C and 24VDC, there
must be a load of at least 250C2 on the output circuit. Smaller loads will damage the

analog output circuit.

Equivalent Output Circuit

See Note

Load
250 ohms
typical

NOTES:

1. Shields should be connected to the 0 V terminal of the module

the power supply.

2. Unused current outputs should remain open (no connections)

Loop Supply
18-30 VDC

Module Supply

] T1F-08DA-1 ( ;

0 1| 2| 3| 4| 5/ 6| 7

Output Range/Resolution

0-20mA 4 -20mA

20mA | T T 20mA | T T

4mA |

4095

Current sinking

DtoA
Converter
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-08DA-2 - 8 Channel Analog Voltage Output

Number of Channels 8

Output Ranges 0-5V, 0-10 V, 5V, +10V
Output Type Single ended, 1 common
Resolution 12 bit (1 in 4096)

Module Addressing B ot ords (et bve);
Peak Output Voltage 15VDC

Load Impedance 4kQ min.

Load Capacitance 0.01 wF max.

Linearity Error (end to end)

+2 counts max.
+0.05% of full scale max.

Conversion Settling Time

100us max. full scale change

Full Scale Calibration Error

+12 counts max.

Offset Calibration Error

10V ranges: 6 counts max.
5V ranges: +11 counts max.

Accuracy vs. Temperature

+50ppm / °C,
full scale calibration change

Max. Full Scale Inaccuracy

10V ranges: +0.2% @ 25°C

+0.4% @ 60°C
(% of full scale) all errors and temp 3 o o
drift included SVranges: £0.3% @ 29
CPU Update Rate 1 channel per scan
Base Power Required 75mA @ 5VDC
External Module Power Supply Req.| 21.6 - 26.4 VDC, 150mA, class 2
Operating Temperature 0 to 60°C (32 to 140°F)

Storage Temperature

-20 to0 70°C (-4 to 158°F)

l T1F-08DA-2 ( ;

012345

Unipolar Range/Resolution

oV -5V oV - 10V
4095 4095

Relative Humidity 5 to 95% (non-condensing) Bipolar Range/Resolution
El_lwrapmenlal Air No corrosive gases permitted _5V 10 45V _10V to +10V
Vibration MIL STD 810C 514.2 _
Shock MIL STD 810C 516.2 +Hov
Noise Immunity NEMA 1CS3-304
Weight 1459
Equivalent Output Circuit 2047 4095 —1ov 2047 4095
Module Supply
24vwoC +|[ |
- V] Internal Module Circuitry
See Note <—
Output Voltage Sink/Source
Load
4K ohm '
- % ) (— X DtoA
minimum | ‘ Converter|
-

NOTES:

1. Shields should be connected to the 0 V terminal of the module ot the 0 V

terminal of the power supply.
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-16DA-1 - 16 Channel Analog Current Output

Specifications

Number of Channels 16
Output Ranges 0-20mA, 4-20mA
Output Type Single ended, 1 common
Resolution 12 bit (1 in 4096)

; 8 output bits (Y-control byte);
Module Addressing TSt its (Y- it Vi)
Max. Loop Supply 30VDC
Peak Output Voltage 30vDC

6200/ 18V, 910¢Y/ 24V,

Max. Load (ohm) / Power Supply 19000/ 30V

Min. Load (ohm) / Power Supply*

0€Y/ 24V, 350Q / 30V @ 40°C
25002 / 24V, 60002 / 30V @ 60°C

Linearity Error (end to end)

+2 counts max.
+0.05% of full scale max.

Conversion Settling Time

400us max. full scale change

Full Scale Calibration Error

+12 counts max.

Offset Calibration Error

0-20mA: £5 counts max.
4-20mA: £6 counts max.

Accuracy vs. Temperature

+50ppm / °C, full scale calibration

change
Max. Full Scale Inaccuracy 0.2% @ 25°C
(% of full scale) all errors included | 0.4% @ 60°C
CPU Update Rate 1 channel per scan
Base Power Required 75mA @ 5VDC
External Module Power Supply Req. | 21.6-26.4 VDC, 150mA, class 2
Operating Temperature 0 to 60°C (32 to 140°F)
Storage Temperature -20 to 70°C (-4 to 158°F)

Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2

Shock MIL STD 810C 516.2

Noise Immunity NEMA 1CS3-304

Weight 1729

7
|
T1F-16DA-1

ol 1l 2 3| 4 5 6 7L 8 of10| 11| 12| 13! 14| 15

- e w CE
NV wwwwdw NN

VR TE S

Output Range/Resolution

0—-20mA 4 -20mA

20mA | T T

20mA [

0 4095 0

*Max. allowable output power dissipation. For example, at 60°C and 24VDC, there
must be a load of at least 2502 on the output circuit. Smaller loads will damage the
analog output circuit.

Equivalent Output Circuit

Loop Supply
18-30 VDC

Module Supply

. 24VDC
i Internal Module Circuitry

Current sinking

See Note

Load
250 ohms
typical

DtoA
Converter|

NOTES:
1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-16DA-2 - 16 Channel Analog Voltage Output

Number of Channels 16

Output Ranges 0-5V, 0-10 V, 5V, 10V
Output Type Single ended, 1 common
Resolution 12 bit (1 in 4096)

Module Addressing Al
Peak Output Voltage 15VDC

Load Impedance 4kQ min.

Load Capacitance 0.01 wF max.

Linearity Error (end to end)

+2 counts max.
+0.05% of full scale max.

Conversion Settling Time

100us max. full scale change

Full Scale Calibration Error

+12 counts max.

Offset Calibration Error

10V ranges: +6 counts max.

| C )
T1F-16DA-2

ol 1l 2 3| 4 5| 6| 7L 8 of 10| 11] 12| 13! 14] 15

Unipolar Range/Resolution

5V ranges: +11 counts max.

+50ppmy/ °C, oV -5V oV - 10V
Accuracy vs. Temperature full s[r):gle calibration change VA oV —
T o
Max. Full Scale Inaccuracy 10V ranges: i%io/; g%go% | |
(% of full scale) all errors and 5V ranges: 10 '3%° @ 25°C | |
temp drift included S o
0.5% @ 60°C ov | o |
CPU Update Rate 1 channel per scan 0 4095 0 4095
Base Power Required 75mA @ 5VDC
5’;’;.’”3’ Module Power Supply | »1 ¢ 5 4 vioc, 150ma, class 2 Bipolar Range/Resolution
Operating Temperature 0 to 60°C (32 to 140°F) —5V to +5V ~10V to +10V
Storage Temperature -20 10 70°C (- 4 to 158°F) —
Relative Humidity 5 to 95% (non-condensing) oV
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2 —10V
Noise Immunity NEMA 1CS3-304 2047 4095 2047 4095
Weight 1729

Equivalent Output Circuit
Module Supply

24\VDC +|
_ ' VO-V1 Internal Module Circuitry

. V2-V3

See Note
Outp gt

Load
4K ohm
minimum

NOTES:

1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.

6-20

Voltage Sink/Source
DtoA
Converter|
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-8AD4DA-1 - 8 Channel Analog Current Input /
4 Channel Analog Current Output

Module General Specifications

CPU Update Rate 1 channel per scan

Base Power Required 75mA @ 5VDC

External Module Power 21.6-26.4 VDC, 50mA, class 2
Supply (plus 20mA per channel loop)

Operating Temperature

0to 60° C (32 to 140°F)

Storage Temperature

-20 0 70°C (- 4 to 158°F)

Accuracy vs. Temperature

+50ppm/ °C max. full scale

Relative Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2

Shock MIL STD 810C 516.2

Noise Immunity NEMA 1CS3-304

Weight 1369

Input Channel Specifications

8 ]
] T1F-8AD4DA-1 ‘

ol [ o d o o 7

Number of Channels 8, single ended (1 common) .
Input Ranges 0-20mA, 4-20mA, - 20 to 20mA Input Range/Resolution
Resolution 14 bit (13 bit plus sign bit) 0 20mA 4 20mA
gZZanﬁﬂlg::;%ie 8 input bits (X-not used); 8 input words (WX) |, — — — 20mA [— — —
Input active low-pass filter |~ @ 100Hz, -20db/ decade | |
Input Resistance 250Q | - |
Absolute Maximum Ratings | 8V max. Input omA | |
Conversion Time 5ms per channel 0 8191 1638 8191
Linearity Error +2 count max.
Input Stability +1 count —20 to 20mA
Full Scale Error 20mA [ T T
(Offset Error not included) | 16 c0U™s M2 |
Offset Error 2 counts max. O0mA |
Max. Full Scale Inaccuracy 0 5
(% of full scale); g;gé" g ggog —20mA |
all errors included R -8191 0 8191
Recommended Fuse 0.032 A, Series 217 Fast Acting
Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC 24 VDC
See NOTE Internal Module Circuitry
+ z
3-Wire g
Current (E” AtoD
Transmitter + § Converter

250 ohms %

NOTES:
1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-8AD4DA-1 - continued

Output Channel Specifications Output Channel Specifications

4, sink/source; individually

Number of Channels configured by wiring
Output Range 4-20mA
Output Type Single ended, 1 common
Resolution 12 bit (1 in 4096)
Module Addressing | § Sibut 0= {1 ool Ovee)
Maximum Loop 30VDC

| Supply
Source Load (ohms) / .
Loop Power Supply 0-400Q/ 18-30 V
Sink Load (ohm) /| 0-600 02/ 18V, 0-900 Q / 24V,
Loop Power Supply | 0-1200Q/30V
Total Load (Sink plus | 6000 / 18V, 9000 / 24V,
Source) 1200Q / 30V

Equivalent Output Circuit

Sourcing Current
Configuration

Load

Sinking Current
Configuration

See Note

Load

NOTES:

See Note

Module Supply

Loop Supply
18-30 VDC  +

24 VDC

Linearity Error +2 count maximum
(end to end) +0.050% of full scale maximum
Conversion Settlin
) 9 400us maximum full scale change
Time
Full Scale SINK:
Calibration Error +12 counts max. @ any load
(Note: source error SOURGE:
depends upon the load | +26 counts max. @ 400Q load
from source terminal to +18 counts max. @ 250Q) load
ground) +12 counts max. @ 125Q load
SINK:
g%ﬁ%ucngs max. @ any load
Offset Calibration Eror | 4y counts max, @ 4000 load

+8 counts max. @ 250Q load
+6 counts max. @ 125Q load

Max. Full Scale
Inaccuracy
(% of full scale);

all errors included

SINK:

}any Ioad% 0.3% @ 25°C
any load) 0.5% @ 60°C
SOURGE:

400Q load 0.63% @ 25°C
400Q load 0.83% @ 60°C
250Q load 0.44% @ 25°C
250Q2 load 0.64% @ 60°C
125Q load 0.30% @ 25°C
125Q load 0.50% @ 60°C

— Output
ouput ! i >—§t Comented Range/Resolution
A ‘ = 4-20mA
Module Supply 777777777777777777777 20mA [ |
4mA I
0 4095

Loop Supply

IS
N ‘

Output,

1830 VO T dtput,
@

I

+

DtoA
Converter|

,,,,,,,,,,,,,,,,,,,,,,,,,,

1. Shields should be connected to the 0 V terminal of the module or the 0 V of

the power supply.
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Chapter 6: Specifications - Analog I/0 Modules.

T1F-8AD4DA-2 - 8 Channel Analog Voltage Input /

4 Channel Analoi Voltai e Outi ut
Module General Specifications

CPU Update Rate 1 channel per scan

Base Power Required 75mA @ 5VDC

External Module Power

Supply 21.6-26.4 VDG, 70mA, class 2
Operating Temperature 0 to 60°C (32 to 140°F)

Storage Temperature

-20 to 70°C (-4 to 156°F)

Accuracy vs. Temperature

+50ppm / °C max. full scale

Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2

Noise Immunity NEMA 1CS3-304

Weight 1369

Input Channel Specifications

Number of Channels 8, single ended (1 common)

Input Ranges 0-5V, 010V, 5V, +10V

Resolution 14 bit (13 bit plus sign bit)

Module Addressing 8 input bits (X-not used); 8 input words (WX)| 3V
Frequency Response -3db @ 500Hz, - 20db / decade

Input Resistance 200kQ min.

Absolute Maximum Fault Protected Input, 130V (rms)

Ratings or 100VDC ov
Conversion Time 5.5 ms per channel

Linearity Error +2 count max.

Input Stability +1 count

Calibration Full Scale Error|

8 counts max.

Calibration Offset Error

2 counts max.

Max. Full Scale Inaccuracy
(% of full scale); all errors
included

0.08% @ 25°C
0.26% @ 60°C

External Transmitter Power
Supply

-4095
18-30 VDG, 70mA, class 2

Transmitter Supply

18-30 VDC + o+ D‘ 24 VDC

See Note <—

+ ,—\_2

3-Wire - )
Voltage -

Transmitter | *

NOTES:

1. Shields should be grounded at the signal source.

Equivalent Input Circuit
Module Supply

8 ]
] T1F-8AD4DA-2 ‘

ol [ ol d o o 7

Input Range/Resolution

10V

8191

-10 to 10V

0

youms BHojeuy

Ato D
Converter
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- Chapter 6: Specifications - Analog I/0 Modules

T1F-8AD4DA-2 - continued

Output Channel Specifications

Number of Channels 4

Output Ranges 0-5V, 0-10 V, 5V, +10V
Output Type Single ended, 1 common
Resolution 12 bit (1 in 4096)

Module Addressing g gﬂ}gﬂ{ %ﬁélgﬁl%m' byte);
Peak Output Voltage 15VDC

Load Impedance 4kQ minimum

Load Capacitance 0.01 wF maximum

Linearity Error (end to end)

+2 count maximum
+0.050% of full scale maximum

5V
ov

Unipolar Range/Resolution

[\ oV — 10V
T ov | —
| |
M M
| o |
0 4095 0 4095

Bipolar Range/Resolution

. S -5V to +5V —10V to +10V
Conversion Settling Time | 3005 maximum full scale change o
Full Scale Calibration Error | +12 counts maximum v +1ov
Accuracy vs. Temperature | +50ppm/ °C; full scale calibration change oV |— | oV |
, , 10V ranges: £5 counts
Offset Calibration Error ges: = | |
5V ranges: +9 counts _5v 10V
Max. Full Scale Inaccuracy | 10V ranges: +0.2% @ 25°C 0 2047 4095 0 2047 4095
(% of full scale); +0.4% @ 60°C
all errors and temperature | 5V ranges: +0.3% @ 25°C
drift included +0.5% @ 60°C
CPU Update Rate 1 channel per scan
Equivalent Output Circuit
Module Supply
24vODC *[ |
! VO Internal Module Circuitry
See Note y V1 Voltage Sink/Source
Load Output TS <l: Dto A
4K ohm ! Converter|
minimum :
COM -
NOTES:

1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.
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