LT SERIES

TRANSMITTERS

ANALOG INPUT
4-20 MA OUTPUT & RS232/RS485 1/0

SPECIFICATIONS & GENERAL INFORMATION
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| PRODUCT OVERVIEW I

This document covers LT Series DIN rail transmitters with isolated analog and
RS232/RS485 outputs, dual relays, and an analog input signal conditioner. A separate manual
covers LTE Series DIN rail transmitters with isolated 4-20 mA and Ethernet outputs, dual relays,
and an analog input signal conditioner.

LT Series transmitters duplicate the signal conditioning and signal processing features of their
1/8 DIN panel-mounted digital panel meter counterparts for exceptional accuracy at high read rate.
A wide range of analog signal sources are accommodated by five analog signal conditioners:

e DC input for volts, amps, process signals (e.g., 4-20 mA), and strain gauges. Most sensitive
full scale input range of 200 mV. Built-in 5A current shunt.

e AC rms input for volts and amps. Can be AC or DC coupled. Built-in 5A current shunt.

e Load cell or microvolt input with selectable full scale input ranges from 20 mV to 500 mV.

e Thermocouple temperature input for seven thermocouple types.

e RTD temperature or Ohms input for Pt100, Ni120 or Cu10 RTDs, or 20Q-200 kQ resistance.

A 4-20 mA, 0-20 mA, 0-10V, or -10V to +10V isolated analog output is standard. This output is
generated by an ultra-linear 16-bit digital-to-analog converter which tracks an internal linearized
digital reading.

Isolated serial communications are standard. The transmitter serial port is default jumpered for
RS232 or full-duplex RS485 (same jumper settings). Half-duplex RS485 is also selectable either
via internal or external jumpers. Three serial protocols are software selectable: Modbus RTU,
Modbus ASCIl and Custom ASCII. Modbus allows devices by different manufacturers to be
addressed on the same data line. The simpler Custom ASCII protocol is recommended when there
are no devices by other manufacturers on the data line.

An isolated transducer excitation output is standard, in DC, process and load cell input models.
Three output levels are jumper selectable: 5V at 100 mA, 10V at 120 mA, or 24V at 50 mA. The
factory default setting is 10V and can power up to four 350 ohm load cells in parallel.

Two isolated solid state relays are standard. These are rated 120 mA at 140 Vac or 180 Vdc.

Isolation to 250V rms is provided for power, signal input, analog output, relay outputs, and com-
munications. Isolation adds safety and avoids possible ground loops. The transducer excitation
output is isolated to £50V from signal ground.

Internal jumpers are used to select the signal range, analog output type, communication type, and
excitation level. The transmitter configuration is specified by the model number on the transmitter
label. A user can reconfigure the transmitter by opening the case and moving jumpers.

Transmitter scaling is via serial connection to a PC using MS Windows based Instrument Setup
Software, which can be downloaded at no charge. The required transmitter-to-PC interface cable
is available for purchase.
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| ORDERING GUIDE I

Configure a model number in this format: LT20DCV1, CBL04

— Transmitter Type

LT.....4-20 mA, 0-20 mA, 0-10V,
or -10V to +10V isolated analog
output, isolated RS232/RS485
serial data output, two 120 mA
solid state relays, and isolated
transducer excitation output.

LTE.... 4-20mA, 0-20 mA, 0-10V
or -10V to +10V isolated analog
output, isolated Ethernet output,
two 120 mA solid state relays,
and isolated transducer excita-
tion output.

Main Board

2., Standard main board
4. Extended main board
Note: Extended main board

adds rate of change and custom
curve linearization. Not applic-
able to temperature.

Power

0......85-264 Vac or 90-300 Vdc
1. 12-32 Vac or 10-48 Vdc

Input Type

DC Volts

DCVA......c.ocve 200.00 mV
DCV2...........ccoeeee. 2.0000V
DCV3.........coeeveeee 20.000 V
DCVA........cccocooee. 200.00 V
DCVS™*......coee 600.0V
DCVG..........c.cocovvee. 300.0V
DC Amperes
DCA1.........coeeee 2.0000 mA
DCA2................ 20.000 mA
DCAS..........c.coco.... 200.00 mA
DCAA..........cccoocee.. 5.000 A

RMS Volts

RMVA...................... 200.00 mV
RMV2.......ccccoceoee 2.0000V
RMV3.......ccoee 20.000V
RMV4....................... 200.00V
RMVS™ ..o 600.0 V
RMVG............cooovveee 300.0V
RMS Amperes
RMAT...................... 2.0000 mA
RMA2.................... 20.000 mA
RMAS.......c.ccoc...... 200.00 mA
RMA4....................... 5.000 A

* Range not ETL certified

Process & Ratio Signals
4-20 mA, 0-10V, etc.

P.....4-20 mA in = 4-20 mA out
Pl1................ Custom Scaling

Specify min input and output,
max input and output.

Load Cell & Strain Gauge

4- or 6-wire ratio. Full scale
ranges from 20 to 500 mV.

WM1.......... -99,999 to +99,999

Specify min input and output,
max input & output.

RTD Temperature

Pt100, P385C..... -202 to 850°C
Pt100, P385F ....-331 to 1562°F
Pt100, P392C.... .-202 to 850°C
Pt100, P392F ....-331 to 1562°F
Ni120, 672C........ -80 10 260°C
Ni120, 672F ........ -112 to 500°F
Cu10, 427C ......... -97 10 260°C
Cu10, 427F ......... -143 to 500°F

Thermocouple Temperature

JC o -210 to 760°C
JFo -347 to 1400°F
KC....ooiie -244 10 1372°C
KF .o -408 to 2501°F
TC ..o, -257 t0 400°C
TF e, -430 to 752°F
EC....ooiiie -240 to 1000°C
EF .o -400 to 1830°F
NC.....ccooiie -245 t0 1300°C
NF... -410 to 2370°F
SC..ii, -46 to 1768°C
SF e, -51 to 3214°F
RC...ccooovii -45 10 1768°C
RF .o -49 to 3213°F
Resistance

RO........ 0-2 ohms (fixed range)
R . 0-20 ohms
R2.....coiii 0-200 ohms
R3...... 0-2 kohms
R4 0-20 kohms
RO 0-200 kohms

R6......0-2 Mohms (fixed range)

ACCESSORIES
CBLO4....... RS232 cable, trans-
mitter to computer

CBLO2....... USB to DB9 adapter
cable



| TRANSMITTER FIELD WIRING I

32
Power GND, signal input GND,
analog output GND and comm.

See manual for different 4 GND are mutually isolated to
input signal types. 2 ; 250 Vac. Control input GND is
Pe Sgnal Signal same as signal input GND
See section 14 for main S ng%lijttation conditioner g P '
board jumper settings g output board For RS232, connect P2-3 to
P2-2.
6
Control input2 1 RS485 RS232
Control input1 2 PS5 Control 6 N/C T
Control input GND 3 inputs 1 & 2 i ﬁ_?))(( ﬁ)é
Analog ret. 0-10V or 4-20 mA 1 P2 Serial '
Analog output + 2 P4 Analog data IO | 3 Comm GND Comm GND :I_
output | 2 BRX Comm GND
Analog return -10V to +10V 3 1 BTX N/C
AT P3 Solid l
AL2 2 ol P1 Power 3 Power GND
AL1 3 state relays input 2 AC neutral or -DC
AL1 4 1 AC high or +DC
Ol 6 TX HPSE 2l 6 N/IC
2| 5 RX s105 (% D 5 ARX, RX-, RXDO —{ ATX
A 4 NC Tlo o6 A 4 ATX, TX-, TXDO ARX
W 3 GND :l I 3 GND GND
| 2 BRX W 2 BRX, RX+, RXD1 BTX
I8 1 N/IC DB9 connector K 1 BTX, TX+, TXD1 BRX
to PC
Transmitter (rear view) Transmitter Master
RS232 wiring RS$485 wiring, full duplex
3| 6 N/C 2| 6 N/C
73| 5 ARX/ATX ——ATX/ARX 3| 5 ARX ATX/ARX
D 4 N/C O] 4 ATX —
| 3 GND ——GND 1 3 GND —— GND
W 2 BRX/BTX ——BTX/BRX U 2 BRX BTX/BRX
21 1 NG QN 1 BTX —
Transmitter Master Transmitter Master
R$485 wiring, half duplex R$485 wiring, half duplex
with internal jumpers. with external jumpers.



P6 - SIGNAL INPUT DETAIL

DC & Externally Powered Process

- Excitation 1

+ Excitation 2
- Signal input 3 -DC
+ Signal input 4 .: +DC

2-Wire Process Transmitter

Load Cell

- Excitation 1
-Sense 2

- Signal 3

+ Signal 4
5

6

+ Excitation
+ Sense

For 4-wire load cell connection, jumper
Pin1 to Pin 2, and Pin 5 to Pin 6.

- Excitation 1 r
+ Excitation 2 + RTD or Resistance - 2 Wire
- Signal input 3 o
+ Signal input 4 .J - - Excitation 1
+ Excitation 2
DC Ratio - g'_g"a: input 3
Bridge Potentiometer * S!9Nal input
- Excitation 1
+ Excitation 2

- Signal input 3
+ Signal input 4

AC & AC+DC True RMS

Voltage Signal In 1 2, 20, 200, 600V
NC 2

Signal Return 3
Current or Low 4

Voltage Signal In

AC neutral
2,20, 200 mA
5A, 0.2VA

Thermocouple
NC 1
NC 2

- Signal input 3
+ Signal input 4 . >

i

MOUNTING FOR COOLING

Mount transmitters with ventilation holes at top
and bottom. Leave minimum of 6 mm (1/4")
between transmitters, or force air with a fan.

7]

RTD or Resistance - 3 Wire

- Excitation 1
+ Excitation 2
- Signal input 3
+ Signal input 4

— =

RTD or Resistance - 4 Wire

i

P4 - ANALOG OUTPUT DETAIL
Unipolar Output (0-10V, 4-20 mA)

- Excitation 1
+ Excitation 2
- Signal input 3
+ Signal input 4

i

Analog return 1 [ E]
Analog output 2 |3
3 |@
Bipolar Output (-10V to +10V)
1 |@
Analog output 2 | @ |:]
Analog return 3 [

500 Ohms max load for 4-20 mA,
5 kOhms min for 0-10V or -10V to +10V

Analog output is sourcing. Do not apply
external voltage. External 24 VVdc power
will damage the analog output section.



| LT SERIES ANALOG INPUT TRANSMITTER SPECIFICATIONS I

Mechanical

CaSe dIMENSIONS.....ccuiiiieicieceececte ettt 120 x 101 x 22.5 mm

Case MOUNTING......ciiviiieieeeee e 35 mm DIN rail per EN 50022

Electrical CONNECTIONS ........ocvveeeeeee e Detachable screw plug connectors
Environmental

Operating teMPEIATUIE .....cc.oveeeeeeeee ettt eae e 0°C to 55°C

STOrage tEMPEIALUIE ........oveeieeeeecee ettt -40°C to 85°C

Relative humidity .........cccoooeeeeeeeceeeeeeeeeeeee e 95% from 0°C to 40°C, non-condensing
Power & Electrical

Power t0 TranSMitter.........ceoeeeiieceeee e 85-264 Vac or 90-300 Vdc

12-32 Vac or 10-48 Vdc (low voltage power option)

Power Isolation....... 250 Vrms between power, signal input, analog output, relays, and serial I/0
Transmitter Setup

Selection of signal ranges & temperature sensors .............. Jumpers on signal conditioner board

Selection of serial format, excitation output, analog output..................... Jumpers on main board

Programming.........ccccceeeeevveeeeiecieenenee, Via PC using Instrument Setup software and serial cable
Analog to Digital Conversion)

CoNVersion rate..........cccceveeeeeecececeee e, 60/sec at 60 Hz power, 50/sec at 50 Hz power

INPUL FESOIULION .. 16 bits (65,536 steps)
Analog Output (standard)

OULPUL LBVEIS. ... 4-20 mA, 0-20 mA, 0-10V, -10V to +10V

Compliance at 20 MA ... 10V (0 to 500Q load)

ComplianCe at 10V ..o, 2 mA (5 kQ load or higher)

OUEPUL FESOIUTION ... 16 bits (65,536 steps)

Output accuracy.......cceceevevvevennnee, +0.02% of full span for DC inputs, +0.1% for AC RMS inputs
Serial 1/0 (standard)

Serial formats .......coooeieiie RS232 or RS485 (half or full duplex), selectable

Serial ProtoCol ......oceevveiiericereecee e, Custom ASCII or Modbus (RTU or ASCII)

Serial CONNBCION.......c.coveeceeeeeete e Detachable screw terminal plugs
Transducer Excitation Output (standard for DC, process, strain gauge, load cell inputs)

Output 1SOIALTION ..., + 50 Vdc to meter ground

Selectable levels ................... 5 Vdc + 5%, 100 mA; 10 Vdc + 5%, 120 mA; 24 Vdc + 5%, 50 mA
Dual Relay Output (standard)

Relay type ..ccoeeeeeeeeeeeeee e, Two solid state relays, SPST, normally open, Form A

(0T (o N 1 RO 120 mA at 140 Vac or 180 Vdc



Input Signal Noise Rejection

CMV, DG 0 B0 HZ......oeeeeeeeeee ettt 250V RMS
CMR, DG 0 B0 HZ....eeeeeee ettt 130 dB
NMR @t 50760 HZ ... 90 dB with no digital filtering
Input filtering ......cooeevveeeeeeeeeeee Programmable digital time constants from 80 ms t0 9.6 s

Overvoltage Protection

Voltage input ranges of 2V and above (AC 0F DC) .....ceovviveeeeieceecececeeeee e 600 Vrms
Voltage input ranges of 200 mV (AC or DC), load cell, thermocouple, RTD .................. 100 Vrms

DC Volts, DC Amps, Process and DC Ratio Input

Range Input Resistance Input Error
+200.00 mV 1GQ
+2.0000 V 1GQ 0.01% of full scale
+20.000 V 10 MQ + 2 counts
+200.00V 10 MQ
+300.0 V & £600.0 V* 10 MQ +0.4V
+2.0000 mA 100 Q o
+20,000 mA 100 0'01+/°2°Cfof3r']'t§°a'e
+200.00 mA 1Q -
+5.000 A 0.01Q +10 mA
True AC RMS Volts & Amps
Range Input Resistance Input Error
200.00 mV 1 MQ
2.0000V 1 MQ 0.03% of full scale
20.000 V 1 MQ + 2 counts
200.00 V 1 MQ
300.0 V & 600.0 V* 1 MQ +0.8V
2.0000 mA 100 Q o
0.000 mA 100 0.03+/02 ocfoflljjrllltzcale
200.00 mA 1Q -
5.000 A 0.01Q +20 mA
COUPIING e, AC or AC + DC (jumper selectable)
AC Frequency RANQe........coeceveeeeeeeiececeeeeeeeee e 10 Hz to 15 kHz, crest factor to 3.0

* 600V ranges are only ETL certified to 300V.
-7 -



Load Cell, Strain Gauge & Microvolt Input

Range 1 Count | Input Resistance Input Error
20.000mV- 1 1V 0.01% of full scale + 2 counts
+50.000 mV 1V for absolute voltage readings
+100.00 mV 10 pv 1GQ _
+950.00 mV 10 Vv 0.01% of reading + 2 counts
+500.00 mV 10 pv for ratiometric bridge readings
RTD Input (1°, 0.1° or 0.01° resolution)
Type Excitation Range Conformity Error
Platinum, Pt100 956 LA -202 to 850°C 0.03°C
a =.00385 (DIN) H -331t0 1562°F 0.05°F
Platinum, Pt100 956 LA -202 to 631°C 0.04°C
a =.003925 (ANSI) H -331t0 1168°F 0.07°F
Nickel, Ni120 956 LA -80°C to +260°C +0.05°C
a =.00672 H -112°F to +500°F +0.09°F
Copper, Cu10 5.0 mA -97°C to +260°C +0.05°C
a =.00427 ' -143°F to +500°F +0.09°F
RTD CONNBCLION: ...ttt ettt e e e e e s s e s saaeeeressneesaneea 2,3 0r4 wire
SPAN TBMPCO.....eviiiciiee et +0.003% of reading/°C
ZBIO TBIMPCO ..ottt et b e et e e ae e stesreeae et e sresreeneenns +(0.03 deg/deg
Sensor lead resistance tempco per conductor, 2-wire.................... 10 ydeg/ Q /degupto 10 Q
Sensor lead resistance tempco per conductor, 3 & 4-wire............ 10 udeg/ Q /deg up to 100 Q
OVer-voltage ProteCTION .........coue ettt eaeas 125 Vac
Open sensor indication ...........ccccceceeeeeeecececiceciene 0 mA or > 20 mA output, jumper selectable
Thermocouple Input (1° or 0.1° resolution)
Selection of signal ranges & temperature SeNSors ........ccccvevveeeveevennee. Via jumpers and software
Selection of serial format, excitation output, analog output................ Via jumpers on main board
Programming.........cccceeeeeeeevieciecreenee, Via PC using Instrument Setup software and serial cable
INPUL TESISTANGCE ... ettt ettt enes 1GQ
Overall INPUL ACCUTACY ....ocveeeeeeieeeeeeeee ettt + 0.01% of full span 2 counts
MaX |ead reSISTANCE .......ocveeeeeeeeeeeeeee e 1 kQ max for rated accuracy
SPAN TBMPCO.....eeieieeeeeee et +0.003% of reading/°C
Reference junction teMPCO .......c.vcueeieiicece e +(0.02 deg/deg
OVer-voltage ProteCTION ..ottt eaeas 125 Vac
Open sensor indication ..............ccceeeeeecieeeeeceee, 0 mA or > 20 mA output, jumper selectable



Type Range Conformity Error
] -210 to 760°C 0.09°C
-347t0 1400°F 0.16°F
K -244 10 1372°C 0.10°C
-408to 2501°F 0.17°F
0 to 400°C 0.03°C
T -257 10 0°C 0.20°C
32 to 752°F 0.05°F
-430 to 32°F 0.36°F
e -240 to 1000°C 0.18°C
-400 to 1830°F 0.32°F
N -245 10 1300°C 0.10°C
-410 to 2370°F 0.17°F
S -46 to +68°C 0.12°C
-51 to +213°F 0.22°F
R -45 10 1768°C 0.17°C
-49 10 3214°F 0.31°F
Resistance Input
Range 1 Count Excitation Input Error
0-20.000 Q 1 mQ 5 mA
0-200.00 Q 10 mQ 500 pA
0-2000.0 Q 100 mQ 50 pA 0.01% of range
0-20000 Q 10 o uA + 2 counts
0-200.00 kQ 10Q 500 nA
0-2.0000 MQ* 100 Q 500 nA
* Factory special fixed range
L0Ad CONNBCLION: ..ot sre s 2, 3 or 4 wire
SPAN TBMPCO.....eiviiieieeeee ettt +0.003% of reading/°C
OVEr-voltage ProtECLION .......c.cveeceececee et 125 Vac
Open sensor indication ...........ccccooeveeeee e, 0 mA or > 20 mA output, jumper selectable





