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EX1401

16 CHANNEL ISOLATED THERMOCOUPLE
AND VOLTAGE MEASUREMENT INSTRUMENT

FEATURES

e 16-chunnel isolated universal
thermocouple/voltuge
meusurements

o 24-bit ADC per chanhel

e Channel-ground isolation 500 V peuk
e Chunhel-channel isolation of 1000 V
e 20 kSu/Second/Chunhel sumple rate

e Advunced CJC implementation
o Typicul uccuracies of 0.25 °C

e Power over Ethernet (POE+),
or 10-50 V DC input

e Precise distributed meusurement
synchronization with IEEE-1588

¢ LXI Ethernet Inferface
o 8-bit bunk isolated digital I/O
Compuct 1U half-rack form factor

APPLICATIONS

e Battery and Fuel Cell Test
e Thermal Data Acquisition
o Gus Turbine Test

o HALT/HASS

¢ In-vehicle Automotive Test
e Electric Motor Test

¢ Wind Tuhnel Evaluation

e Rocket Motor Relidbility

¢ Hedlth Monitoring

AMETEK

PROGRAMMABLE POWER

RELTABLE DATA FIRST TIME EVERY TIME
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EX1401

EX1401

Precision Accuracy, Isolated Measurements

The EX1401 udds high common mode medsurement capability o
the EXT1000 series of instfruments, un advanced, full-feutured data
acyuisition fumily designed to ucyuire precision datu from
tfemperuture und voltuge sensors. The EX1401 delivers
uccurate and highly repedatuble thermocouple (<0.25°C
typicdul) und voltuge meusurements by implementing

fully integruted sighul conditioninyg, including udvunced
cold junction compensation (CJC). With maximum
programmuable sample rates at 20 kSa/s/channel, the
EX1401 is well-suited for u wide ranye of upplications requiring
mauximum uccurucy und the recording of fust fransient signails,

The EX1401 implements ergonomicdally friendly mini-TC connectors for input

signal termination simplifying the installation and mMaintenunce process. The mini-TC

input jacks aure Cu-Cu dllowing direct connection of any thermocouple type. Thermocouple and voltage sensor
signals ure electricdlly isolated, with 500 V isolation from channel-to-ground and 1000 V isolation from channel-
to-chunnel making the EX1401 idedl for medsuring battery stacks made up of humerous discrete cells or in
environments where the presence of potentidlly dumagying voltuge levels muy be u concern.

Eight channels of digitdl input/output, isoluted from system ground, dure avdiluble ut the reur punel. These
chunnels cun be scunned us purt of the ucquisition sequence or used to puss ulurm or frigyer signuls for

usynchronous communicution between devices.

Scalable for High-Speed Synchronized Data Aquisition

In addition to the core set of feutures, the EX1401 intfeyrates
Extended Functions us defined in the LXI specifications to
provide box-to-box synchronization to precisely correlute
ucyuired dutu us well us time-stumping of datu und LAN
Event Messuying that facilitate infermodule communication
and flexible trigyering options over Ethernet, thereby
eliminuting overheud hormully uttributed to upplicution
softwdre runhing on the host controller.

The EX1401 supports eusy integration und synchronization

of mulfiple devices through the IEEE-1588 v2 Precision

Time Protocol stundurd for synchronization, providing un
architecture that can be scaled from 10s fo 1000s of channels.

RELTABLE DATA

FIRST TIME

Multiple boxes cun be eusily distributed
extremely close to the meusurement
points of interest reducing the run
length of undloy cuble and minimizing
errors induced by hoisy environments,
Additiondlly, u Power Over Ethernet
(PoE) endbles u single cuble to be used
for both power und datu cupture. All
Medusurement data is returned with
|[EEE-1588 fimestumip codes with typicul
uccurucies of <200nS ensuring that
ucyuired dutu is tightly correluted ucross
the test article.

EVERY TIME




EX1401

Cold Junction Compensation (CJC)

The heuart of any truly uccurdte thermocouple medusurement system is the CJC implementation. The EX1401
is desighed to meusure the uctudl cold junction temperature at the point where the dissimilar metals meet.
To further ensure the precision of the datu, each channel has its own dedicated CJC sensor to reduce errors
ussociuted with temperature gradients across the box.

Self-Test

Manufacturing environments of today dre dynamic, dictating minimal downtime of test systems in order to

Meet increusing product throughput demands. Ensuring that acquired datd is reliable and instrument calibration
cun be turned around yuickly are keys to the success of uny production feam. VTl embeds intelligence into the
EX1401 to facilitate maximum system ‘uptime’ und increuse manufacturing efficiency.

Built-in self-test cun be invoked under softwaure control prior to euch critical test. A simple puss-fuil result will be
returned dffer completing system hedlth diagnostics, including temperature and voltage level medusurements
of the on-bourd processor und cuh be used to prevent a test from running in the event of u fdilure.

Open Thermocouple Detection (OTD) circuitry is incorporated and gives continuous visudl indicution vida an
LED whenever u broken fransducer link is detected. OTD conditions can diso be configured in the application
through the supplied APl and cun be activated/deactivated on a per-channel busis.

LXI - The Industry Standard for Ethernet Instrumentation

Creuted in 2004 und udopted by the test und meusurement industry in 2005, LXI (LAN Extensions for
Instrumentation) defines a core set of cupdbilities that ensure compliant devices interact consistently

in an instrumentation network. As un LXI-certified device, the EX1401 provides the convenience of LAN
communicutions und control with fedtures such s un embedded web puge for monitor and control und
u consistent medns of identification on the hetwork. Connect the device directly to your LAN hetwork using
industry staundurd cubles with the ussurance that it will be d trusted aund proven ‘network citizen’.

Cu/Cu Mini TC Jack

Isolated Measurements

Chudllenging meusurement environments o o w——
such us areus with ¢ high level of electrical 41 ESR=EER==Rl= =RR= =i~ = Sh= = b= = R~ = |
noise or where trunsient power surges cun Power —I ¥ sy = _ ...
occur require unique protection cupubilities stafus LEDs e e e e e
in order to sufegyuurd uguinst common-

mode hoise or ground loop problems.

The EX1401 provides exceptionul input

protection und isolation dcross a wide

range of operuting conditions, protecting

the instrument from harmful voltages

while ensuring meusurement integyrity.

Open T/C Detect LED

Auxillary DC Display IP Address/
Power Input Select Status Display

The Ethernet communicuations interface 8-Ch
and input power dre isolated from the Isolated
“halac i Digital
anudloy front end inputs. Input/

Output

LAN/Power Over Ethemet USB  External Clock/
Data Port Trigger Inputs

RELTABLE DATA FIRST TIME EVERY TIME




EX1401 ISOLATED THERMOCOUPLE & VOLTAGE MEASUREMENT

General Specifications

Andlog 16 differential |hpufs, programmable type on
per-channel busis, isoluted
Channels e
igital ) : .
(Input/Output) 8 single-ended, 5 V TTL, bunk isoluted

Channel Types

Thermocouple inputs: J, K, T,E, S, R, B, N

Voltuye inputs: mV, V

Sampling Rate

Programmuble, 20 kSu/sec/ch muximum
down to 1 Su/hour/ch (infeyer decimation)

Channel-Ground

500 V

Isolation,

Analog Channel-Channel | 1000V

Isolation, Channel-Ground 250V

Digital Channel-Channel | N/A (BANK ISOLATED)

Temperature Resolution

<0.001 ‘C

Temperature Accuracy

See Thermocouple Accurucy tuble

+10.0V 1.7 pv
Voltage | 10V 150 NV
Resolution | g1V 13.5 NV
x0.01V 1.7 nV
+10.0V +(0.025% + 500 pV)
1.0V +(0.025% + 50 uVv)

Voltage

Accuracy +0.1V

+(0.025% + 10 V)

+0.01V +(0.05% + 10 uV)
+10.0V +20 pV/°C typical
Voltage 1.0V +10 pV/°C typical
Offset
Stability 0.1V +5 pV/°C typical
+0.01V +2 pV/°C typical
Voltage Voltage Input
Gain Channels +25 ppm/°C, typicul
Stability (all ranges)

Input Impedance (typical)

20 MQ differential

INPUT BIAS CURRENT

5 nA typicul

Common Mode Input Range

500 V peuk with respect to eurth ground

Common Mode Rejection
Ratio (CMRR)

CRphian® | Fewency | Shgciiccton
DC CMR +500Vpk — -130 dB
AC CMR +500Vpk 50 Hz -130 dB
AC CMR +425Vpk 60 Hz -130 dB
AC CMR +300Vpk 400 Hz -120 dB

INPUT PROTECTION

100 V Normul mode protection

Host controller Connection

10/100 Buse-T INPUT CONNECTOR, RJ45

Power Input

PoE+ or 10-50 V DC, 22 W MAX, 15 W TYPICAL

Dimensions (H x W x D)

44.45 mm x 203.2 mm x 254 mm; 1.75" x 8" x 10"

Weight

1.36 ky; 3 lbs.

Specificutions subject to chunye without hotice.

RELTABLE DATA

FIRST TIME

EVERY TIME

VTI =.

Instruments

Corporute Heudyuurters
2031 Muin St.

Irvine, CA 92614

+1 949-955-1894
sules@vtiinstruments.com
www.Viiinstruments.com




g Clock Oscillatory +50 PPM
2 Accuracy
§_ Synchronization Reports “Synchrohized” When < +200 nS of the
'g Accuracy 1588 Muster Clock Timestump
& Accuracy As yood us time synchronization dowhn to 50 nS resolution, 25 NS
Alarm Trigger Time Accuracy: As good us time synchronization
IEEE 1588- Down to 50 pS Time fo Trigyer Deluy 50 nS
Based Receive LAN Trigger Time Accuracy: As yood us time synchronization
Trigger (0-7) Event Down to 50 pS Time to Trigger Deluy
Timi
iming
Future Timestamp 50 nS typicdul pust/zero fimestamp 1T MS Maximum
Hardware
Trigger Bus Time to frigger delay 75 nS Typical
Timing Dio
Temperature (Operating) 0°C TO +50°C
Humidity (Operating) 5% to 95% (hon-condehnsiny)
Altitude Up to 4600 M
Shock
and Random Vibration 10 min per uxis, MIL-PRF-28800F Cluss 3
Vibration
f
omieer- | sinusoida § 10 55HZ resonunce seurch per MIL-PRF-28800F Cluss 3, such uxis
28800F shock 30G/uxis, 1TMS hulf sine pulse per MIL-PRF-28800F Cluss 3

Type (_M!n Max -100 O 100 300 500 700 900 1100 1400
in'C) (in'C) (inC) (in'C) (in"'C) (in C)
J -200 1200 | +0.25 | +0.20 | +0.20 | #0.25 | #0.30 | #0.30 | +0.35 | +0.45 —
K -200 1372 | +0.25 | +0.20 | +0.20 | +0.20 | #0.35 | #0.35 | +0.45 | +0.55 | +0.50
T -200 400 | +0.25 | #0.20 | #0.20 | *0.20 | +0.25 — — — —
E -200 900 | #0.25 | #0.20 | +0.20 | +0.20 | +0.25 | +0.30 | +0.35 = =
S -50 1768 — +1.00 | #0.75 | #0.65 | +0.65 | +0.65 | x0.70 | +0.70 | +0.75
R -50 1768 | £1.00 | £0.75 | x0.60 | +0.60 | #0.60 | +0.60 | +0.65 | +0.70 =
B -250 1820 — — — +1.65 | £1.10 | #0.80 | +0.70 | +0.65 | +0.65
\ -200 1300 | +0.40 | +0.25 | x0.25 | +0.25 | +0.30 | #0.35 | +0.40 | +0.40 =

Conditions

e 60-minufe wurm-up

Guurunteed muximum limits ure two times (2x) the typicul values
20 °C 1o 30 °C, 1 yeur from full culibration

Exclusive of thermocouple errors

Exclusive of noise

Common mode voltuge =0

Note for K type: 1400 uccurucy is for 1372 °C
Note for T type: 500 uccuracy is for 400 °C

Sample Rate 10V (uVpp) 1V Vpp)  100mV (uVpp) 10mV (uVpp) T;gg'?e;gwfc

10000 792 56.0 13.00 10.75 0.33C pp
1250 204 125 3.01 293 0.075 C pp
156.25 67 52 1.14 0.89 0.029 C pp
19.53 26 18 0.60 0.41 0.015C pp
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