NI PXle-4154 Specifications

Battery Simulator

| CoRFarr bl BFBX-CHAFNTLET, |

This document lists specifications for the NI PXIe-4154 battery simulator. All specifications are subject to change without
notice. For the most current specifications, visit ni.com/manuals.

National Instruments defines the capabilities and performance of its Test & Measurement instruments as Specifications, Typical
Specifications, and Characteristic or Supplemental Specifications. Data provided in this document are Specifications unless
otherwise noted.

Specifications characterize the warranted performance of the instrument within the recommended calibration interval and under
the stated operating conditions.

Typical Specifications are specifications met by the majority of instruments within the recommended calibration interval and
under the stated operating conditions. The performance of the instrument is not warranted.

Characteristic or Supplemental Specifications describe basic functions and attributes of the instrument established by design or
during development and not evaluated during Verification or Adjustment. They provide information that is relevant for the
adequate use of the instrument that is not included in the previous definitions.

Unless otherwise noted, specifications are valid under the following conditions:

. Ambient temperature 23 °C + 5 °C

. After 30 minute warm-up time

. niDCPower Samples to Average property/attribute set to 20,000

To access the NI PXIe-4154 documentation, navigate to Start»All Programs»National Instruments»NI-DCPower»
Documentation or visit ni . com/manuals.

A Caution Refer to the Read Me First: Safety and Electromagnetic Compatibility document for important safety and
compliance information. Visit ni . com/manuals for a copy of this document.

A Caution To ensure the specified EMC performance, operate this product only with shielded cables and accessories.

Device Capabilities

The table below and Figure 1 illustrate the voltage and the current source and sink capabilities of the NI PXIe-4154.

DC Current DC Current

Channel DC Voltage Ranges Source Ranges” Sink Limits
Channel 0 (Battery Simulator) OVto+6V 30 mA 31 mA
3 At 3.1A
Channel 1 (Charger Simulator) OVto+8V 1.5 A% 0.1 A

* Current source limits are programmable in Quadrant I (source). Refer to Figure 1.
T Current sink limits are fixed (not programmable) in Quadrant II (sink). DC Current sink limits are typical.
#Total combined output current from all channels cannot exceed 3.1 A.
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Channel 0: Battery Simulator Channel 1: Charger Simulator
Figure 1. NI PXle-4154 Quadrant Diagram, characteristic
@ Note For channel O in Quadrant II (sink) when the terminal voltage drops below 1.2 V (sensing at the connector),

the maximum sink current derates linearly from —3.1 A, as shown in Figure 1.

Channel 0 (Battery Simulator) Specifications
Voltage Programming Accuracy/Resolution

Accuracy * (% of output + offset)

Minimum 1 Year
Range Programmable Value Resolution 23°C+5°C
+6V oV 23 mV 0.04% + 5 mV
Current Programming Accuracy/Resolution
Accuracy + (% of output + offset)
Minimum 1 Year
Range Programmable Value Resolution 23°C+5°C
30 mA 100 pA 10 pA 0.12% + 35 uA
3A" 10 mA 1 mA 0.12% + 3.5 mA*

* Total output current for both channels combined cannot exceed 3.1 A.
*For currents 1 A, refer to the additional derating in Figure 2.

Output Resistance Programming Accuracy/Resolution

Accuracy * (% of reading + offset)

Maximum Minimum 1 Year
Programmable Value | Programmable Value Resolution 23°C+5°C
1Q -0.04 Q 1 mQ 0.3% + 3 mQ
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Voltage Measurement Accuracy/Resolution

Accuracy + (% of reading + offset)

1 Year
Range Resolution 23°C+5°C
+6V 100 uv 0.025% +2 mV

Current Measurement Accuracy/Resolution

Accuracy + (% of reading + offset)

1 Year
Range Resolution 23°C+5°C
30 mA 1 nA 0.04% + 7 uA
3A 100 nA 0.04% + 0.7 mA*
“For currents 21 A, refer to the additional derating in Figure 2.
Transient Response”
Fast Transient Response Normal Transient Response, typical
Transient Response Time (to recover <20 us <40 us
to within 20 mV of its final value)
Transient Voltage Dip <70 mV <250 mV

“Following a 0.1 A to 1.5 A load change. Tested with 3 foot 18 AWG cables.

Channel 0 General Specifications

Temperature coefficient

(TempCo)..cveuveeereeneeeeereeeene

Settling Time, typical............

Rise/Fall Time (10%-90%),

typical...cccoereieinieiiereecne

Maximum Sampling Rate,

characteristic.. ......ocoevveruennenne

RMS Normal Mode Noise,

typical...cccoeverieieeeeeee

.......... 10% of accuracy

specification per °C

.......... 500 ps (Settled to 1%,

1V step, 50% of current
range at final value)

.......... <200 ps (current

limit =1 % of range)

.......... 200 kS/s

.......... <1 mV RMS (<6mV,,)

typical into resistive load
(20 Hz to 20 MHz
bandwidth)

© National Instruments Corporation

Load Regulation (with output resistance set to 0 €2)

Voltage.....ccooveueueninieueciniciciieeane 3 mV max per amp of
output load using Remote
Sense and sensing at the
connector

Current .......coceveeveieinenieeiene 0.01% of range per volt of
output change

Remote Sense .........ccevevereieeeneas Add 2 uV to voltage
accuracy specification
per mV of lead drop

Maximum Lead Drop........cccc..c... Up to 1 V drop per lead

Overvoltage Protection, typical....... Output disconnected if
the voltage at the
Output + terminal
exceeds the programmed
voltage by 2.5 V

NI PXle-4154 Specifications



Channel 1 (Charger Simulator) Specifications
Programming Accuracy/Resolution

Accuracy * (% of output + offset)
Minimum
Output Programmable 1 Year
Function Range Value Resolution 23°C+10°C
Voltage +8V ov 3mV 0.04% + 6 mV
Current 1.5 A" 10 mA 1 mA 0.16% + 3.5 mA*

* Total output current for both channels combined cannot exceed 3.1 A.
“For currents 2500 mA, refer to the additional information in Figure 2.

Measurement Accuracy/Resolution

Accuracy + (% of output + offset)
Measurement 1 Year
Type Range Resolution 23°C+=10°C
Voltage +8V 150 uv 0.05% + 2.5 mV
Current 1.5A 50 pA 0.12% + 0.35 mA”*

*For currents =500 mA, refer to the additional information in Figure 3.

Channel 1 General Specifications

Temperature coefficient

(Tempco) ..ccovervenieneeiencrienne

Settling Time, typical ................

Rise/Fall Time (10%-90%),

EYPICAL .o

Maximum Sampling Rate,

characteristiC.........ccevveeveervernennen.

Transient Response

Transient Recovery

Time, typical .....cccoeevrinennne

RMS Normal Mode Noise,

LYPICAl .
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10% of accuracy
specification per °C

500 ps (Settled to 1%,
1 V step, 50% of current
range at final value)

<200 ps (current limit
21 % of range)

200 kS/s

Recovers to within

20 mV of final value
within 45 us after a
change in load current
from0.75 Ato 1.5 A

<2mV RMS (<10 mV,,)
into resistive load (20 Hz
to 20 MHz bandwidth)

Load Regulation

Voltage .....

Current......

Remote Sense

Maximum Lead Drop.................

Overvoltage Protection, typical ......

1 mV max per amp of
output load using Remote
Sense and sensing at the
connector

0.01% of range per volt of
output change

Add 2 nV to voltage
accuracy specification per
mV of lead drop

Up to 1 V drop per lead
for voltage output from
0V to 6 V. For voltage
output >6 V, linearly
derate from 1 Vto 0.4 V

Output disconnected if
the voltage at the

Output + terminal
exceeds the programmed
voltage by 2.5V

ni.com



Supplemental Specifications
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Figure 2. Accuracy Derating Versus Load Current

Recommended Calibration

Interval......cccooooenveinininieinenee, One year
PXIe power requirement................. SWat33V,
46 Watl2V

Maximum Source Update Rate! ..... 1,850 Updates/s

Trigger In to Source Delay ............. 15 us

Isolation Voltage
Channel-to-Ground or Channel-to-Channel
Continuous..........cccvvveeeervveeeennnnn. 60 VDC, CAT I, verified
by dielectric withstand
test, 5 seconds

Triggering
Input Triggers
TYPES et Start, Source, Sequence
Advance, Measure
Sources .. ... PXI trigger lines 0-72
Polarity ......coccoeevenenenieinenn Configurable
Minimum Pulse Width........... 100 ns
Destinations>..........cccoeveverrineennns PXI trigger lines 0-72
Polarity ......ccccoeeerencnieenenn Active high
(unconfigurable)
Minimum Pulse Width........... 250 ns

Output Triggers (Events)
TYPES i Source Complete,
Sequence Iteration
Complete,
Sequence Engine Done,
Measure Complete

Destinations?. ...PXI trigger lines 0-72
Polarity Configurable
Minimum Pulse Width ........... Configurable between

250 ns and 1.6 us

Figure 3 illustrates the programming flow in NI-DCPower
using Sequence source mode with automatic measurements.
For more information about programming the NI PXIe-4154,
refer to the NI DC Power Supplies and SMUs Help.

Sequence “Sequence”
Loop
Count
Num “Step”
Steps Source
Trigger
Start | Sequence
Trigger | Advance
Trigger
* Source S[?;Z;e Measure
\/ v ¢ -~ ¢
Source Measure Sequence | Sequence
Complete  Complete Iteration Engine
\ Event Event Complete Done
Event Event

\

Figure 3. NI-DCPower Programming Flow

Physical Characteristics

Dimensions 3U, two-slot,
PXIe/cPCle module
40cmx13.0cmx21.6cm
(1.61in.x 5.1 in. x 8.5 in.)

Weight ..o 565 g (19.9 oz)

Front panel connectors .................... Phoenix Contact

COMBICON, 5.08 mm
(5 position). Refer to
Table 2 for
manufacturer’s part
number.

! Maximum Source Update Rate is performed with the source delay set to 500 ps. This is sufficient for the output to settle within
1% of the requested level with a simple resistive load. As you adjust the source delay for your application’s requirements,

maximum rates may vary.

2 Pulse widths and logic levels compliant with PXI Express Hardware Specification, Revision 1.0.

3 Input triggers can come from any source (PXI trigger or software trigger) and be exported to any PXI trigger line. This allows
for easier multi-board synchronization regardless of the trigger source.

© National Instruments Corporation
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Note Front panel connectors can accept wire
gauges from 12 AWG to 24 AWG.

5

Environment
Maximum altitude ...........ccoevvervennne 2,000 m
Pollution Degree.........ccceceverueennene 2

Indoor use only.

Operating Environment

Ambient temperature range............. 0°Cto55°C
(Tested in accordance
with IEC-60068-2-1 and
IEC-60068-2-2.)

Relative humidity range .................. 10% to 90%,
noncondensing
(Tested in accordance
with IEC-60068-2-56.)

Storage Environment

Ambient temperature range............. —40°Cto 70 °C
(Tested in accordance
with IEC-60068-2-1 and
IEC-60068-2-2.)

Relative humidity range .................. 5% to 95%,
noncondensing
(Tested in accordance
with IEC-60068-2-56.)

NI PXle-4154 Specifications

Shock and Vibration

Operational shock ........c.ccccecevrennne 30 g peak, half-sine,
11 ms pulse
(Tested in accordance
with IEC-60068-2-27.
Test profile developed
in accordance with
MIL-PRF-28800F.)

Storage ShockK ......c.cocevevveencnrenennne 50g peak, half-sine,
11 ms pulse
(Tested in accordance
with IEC-60068-2-27.
Test profile developed
in accordance with
MIL-PRF-28800F.)

Random vibration

Operating.........ccceceeveeeeeereveennens 5 Hz to 500 Hz, 0.3 gy

Nonoperating.........cccccceevveeeenennee 5 Hz to 500 Hz, 2.4 g
(Tested in accordance
with IEC-60068-2-64.
Nonoperating test profile
exceeds the requirements
of MIL-PRF-28800F,
Class 3.)

Accessories

Visit ni . com for more information about the following
accessory.

Table 1. NI Accessory for the NI PXle-4154

Accessory Part Number (P/N)

Additional Connector and 781627-01
Backshell Kit for the

NI PXIe-4154

A Caution  You must install mating connectors
according to local safety codes and standards
and according to the specifications provided by
the manufacturer. You are responsible for verifying
the safety compliance of third-party connectors and
their usage according to the relevant standard(s),
including UL and CSA in North America and IEC
and VDE in Europe.

ni.com



Table 2. Third-Party Accessories for the NI PXI-4154

Manu-

Accessory Description facturer P/N
COMBICON, | Mating Phoenix 1778014
5.08 mm connector Contact
(5 position) for I/O
COMBICON, Backshell Phoenix 1803895
5.08 mm for mating Contact
(5 position) connector
backshell

Compliance and Certifications
Safety

This product meets the requirements of the following
standards of safety for electrical equipment for measurement,
control, and laboratory use:

. IEC 61010-1, EN-61010-1
. UL 61010-1, CSA 61010-1

@ Note For UL and other safety certifications,
refer to the product label or the Online Product
Certification section.

Electromagnetic Compatibility

This product meets the requirements of the following EMC
standards for electrical equipment for measurement, control,
and laboratory use:

. EN 61326-1 (IEC 61326-1): Class A emissions;
Basic immunity

. EN 55011 (CISPR 11): Group 1, Class A emissions
o AS/NZS CISPR 11: Group 1, Class A emissions

. FCC 47 CFR Part 15B: Class A emissions

. ICES-001: Class A emissions

@ Note For EMC declarations and certifications,
refer to the Online Product Certification section.

© National Instruments Corporation

CE Compliance C E

This product meets the essential requirements of applicable
European Directives as follows:

. 2006/95/EC; Low-Voltage Directive (safety)

. 2004/108/EC; Electromagnetic Compatibility Directive
(EMC)

Online Product Certification

To obtain product certifications and the Declaration of
Conformity (DoC) for this product, visit ni . com/
certification, search by model number or product line,
and click the appropriate link in the Certification column.

Environmental Management

NI is committed to designing and manufacturing products in
an environmentally responsible manner. NI recognizes that
eliminating certain hazardous substances from our products is
beneficial to the environment and to NI customers.

For additional environmental information, refer to the NI and
the Environment Web page at ni.com/environment. This
page contains the environmental regulations and directives
with which NI complies, as well as other environmental
information not included in this document.

Waste Electrical and Electronic Equipment (WEEE)

E EU Customers At the end of the product life cycle,

— all products must be sent to a WEEE recycling
center. For more information about WEEE
recycling centers, National Instruments WEEE
initiatives, and compliance with WEEE Directive
2002/96/EC on Waste and Electronic Equipment,

visit ni . com/environment /weee.

BFEREMRTRENEREMZE (PEROHS
FEZFA  National Instruments 7545 [ i 147
@@ R i e BRI LA ) 4R 4 (ROHS). KT
National Instruments 71 [E RoHS & LML &,
1% 3% ni . com/environment /rohs_chinas
(For information about China RoHS compliance,
QO to ni.com/environment/rohs_china.)
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LabVIEW, National Instruments, NI, ni.com, the National Instruments corporate logo, and the Eagle logo are trademarks of National Instruments
Corporation. Refer to the Trademark Information at ni . com/trademarks for other National Instruments trademarks. Other product and
company names mentioned herein are trademarks or trade names of their respective companies. For patents covering National Instruments
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