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Chapter 2 Using the Module

Figure 2-1.  Connecting Floating Signal Source without Bias Resistors

For source impedances ≥100 Ω, this connection leaves the differential signal path significantly 
off balance. Noise that couples onto the positive line does not couple onto the negative line 
because it is connected to ground. This noise appears as a differential mode signal instead of a 
common-mode signal, and therefore appears in your data. In this case, instead of directly 
connecting the negative line to AIGND, connect the negative line to AIGND through a resistor 
that is about 100 times the equivalent source impedance, as shown in Figure 2-2. The resistor 
puts the signal path nearly in balance, so that about the same amount of noise couples onto both 
connections, yielding better rejection of coupled noise. Since the bias resistor is between the 
negative line of the floating source and AIGND, this configuration does not load down the 
floating source output.

Figure 2-2.  Connecting Floating Signal Source with Single Bias Resistor

You can fully balance the signal path by connecting another resistor of the same value between 
the positive input and AIGND, as shown in Figure 2-3. This fully balanced configuration offers 
slightly better noise rejection, but has the disadvantage of loading the source down with the 
series combination of the two resistors. For example if the source impedance is 2 kΩ and each 
of the two resistors is 100 kΩ, the resistors load down the source with 200 kΩ and produce a -1% 
gain error.
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Figure 2-3.  Connecting Floating Signal Source with Balanced Bias Resistors

Both AI+ and AI- require a DC path to ground. If the source is AC coupled, a resistor is required 
between the positive input and AIGND, as shown in Figure 2-4. If the source has 
low-impedance, choose a bias resistor for the positive input that is large enough not to 
significantly load the source, but small enough not to produce significant input offset voltage as 
a result of input bias current. Connect the negative input directly to AIGND.

Figure 2-4.  Connecting AC Coupled Floating Sources with Low Impedance

If the source has high output impedance and is AC coupled, balance the signal path as previously 
described with balanced bias resistors using the same value resistor on both the positive and 
negative inputs, as shown in Figure 2-5. Be aware that there is some gain error from loading 
down the source.

Figure 2-5.  Connecting AC Coupled Floating Sources with Balanced Bias Resistors
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Table 2-1.  Front Connector Signal Pin Assignments

Front Connector
Diagram

Row
Number Column A Column B Column C

RSVD is reserved
NC is no connection

32 AIGND AI0+ AI1+

31 AI2+ AI0- AI1-

30 AI2- AI3- AI3+

29 AIGND AI4+ AI5+

28 AI6+ AI4- AI5-

27 AI6- AI7- AI7+

26 AIGND AI8+ AI9+

25 AI10+ AI8- AI9-

24 AI10- AI11- AI11+

23 AIGND AI12+ AI13+

22 AI14+ AI12- AI13-

21 AI14- AI15- AI15+

20 AIGND AI16+ AI17+

19 AI18+ AI16- AI17-

18 AI18- AI19- AI19+

17 AIGND AI20+ AI21+

16 AI22+ AI20- AI21-

15 AI22- AI23- AI23+

14 AIGND AI24+ AI25+

13 AI26+ AI24- AI25-

12 AI26- AI27- AI27+

11 AIGND AI28+ AI29+

10 AI30+ AI28- AI29-

9 AI30- AI31- AI31+

8 AIGND NC NC

7 NC NC NC

6 NC NC NC

5 PFI0 RSVD RSVD

4 RSVD RSVD RSVD

3 RSVD RSVD RSVD

2 RSVD DGND RSVD

1 RSVD RSVD RSVD

Column
A      B      C

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

























© National Instruments | 2-19

NI PXIe-4302/4303 User Manual

Timing Engines and DSP Streams
This section gives an overview of the internal implementation of the NI PXIe-4302/4303 and the 
limitations that exist on how the NI PXIe-4302/4303 can be configured. The use of NI-DAQmx 
software allows you to easily configure the NI PXIe-4302/4303 without you needing in depth 
knowledge about the internal workings of hardware. However, there are limitations in the way 
in which the NI PXIe-4302/4303 can be configured and to understand them requires some 
explanation about what is happening in hardware.

Timing Engines
When you create a task in software, that software task interacts with one or more timing engines 
in the NI PXIe-4302/4303. There are a total of four timing engines in hardware that can be 
operated simultaneously. Each of these timing engines can have individualized configuration 
settings for timing, triggering, and the sample mode. Depending on the sample mode selected, 
the timing engine will use either a buffered mode or hardware-timed single point DSP stream.

DSP Streams
The DSP streams in the NI PXIe-4302/4303 perform the digital signal processing on the 
acquired data before sending the data to software. There are two types of DSP streams: buffered 
mode streams and hardware-timed single point streams. The NI PXIe-4302/4303 has 
four streams for each of these types and each stream can handle up to 8 channels. Therefore, it 
is possible to use all 32 channels in either buffered mode or hardware-timed single point mode.

AI Channels and DSP Streams
While all 32 analog input channels are simultaneously digitized by their ADC, the controls of 
the ADCs are grouped into four banks of eight. The configuration of the ADCs is different for 
buffered mode and hardware-timed single point mode, and as a result, there are limitations on 
how channels can be used when both buffered and hardware-timed single point tasks operate 
simultaneously. Analog input channels in the following banks must all be configured for either 
buffered mode or hardware-timed single point mode: ai0:7, ai8:15, ai16:23, and ai24:31.

To allow greater flexibility in how the NI PXIe-4302/4303 can be configured, a cross-point 
switch exists between the ADCs and the DSP streams. This cross-point switch allows a single 
DSP stream to use any eight of the 32 analog input channels, as long as the ADC for the analog 
input channel selected is configured for the same mode as the DSP stream. Once an analog input 
channel is used in a task, it is not available for use in other tasks.

Examples of Limitations
The following configuration scenarios will cause errors:

• A task is setup and started using ai0 in buffered mode. A second task is created with ai1 in 
hardware-timed single point mode. The second task will produce an error since the first task 
has already placed ai0:7 in buffered mode and therefore ai1 cannot be used in 
hardware-timed single point mode.
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