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PXIe-5673E Specifications
These specifications apply to the PXIe-5673E with up to 6.6 GHz frequency and up to
512 MB onboard memory.

The PXIe-5673E comprises the following modules:

■  PXIe-5611 IQ Modulator
■  PXIe-5450/5451 Waveform Generator
■  PXIe-5650/5651/5652 RF Analog Signal Generator (LO source)

There is no physical device named "PXIe-5673E."

Definitions
Warranted specifications describe the performance of a model under stated
operating conditions and are covered by the model warranty.

Characteristics describe values that are relevant to the use of the model under
stated operating conditions but are not covered by the model warranty.

■  Typical specifications describe the performance met by a majority of
models.
■  Nominal specifications describe an attribute that is based on design,
conformance testing, or supplemental testing.

Specifications are Warranted unless otherwise noted.

Conditions
Warranted specifications are valid under the following conditions unless otherwise
noted.

■ Over ambient temperature ranges of 0 °C to 55 °C
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generator sample rate from -80 MHz to 80 MHz. The shaded area between the solid
lines indicates the frequency range covered by this specification.

Figure 1. Measured Modulation Bandwidth at 1 GHz Carrier Frequency
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Figure 2. Measured Modulation Bandwidth at 2.4 GHz Carrier Frequency
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Figure 3. Measured Modulation Bandwidth at 5.8 GHz Carrier Frequency
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Data streaming continuous transfer rate 500 MB/s, nominal
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Tuning Resolution (PXIe-5650/5651/5652)
≤1.3 GHz <1 Hz

>1.3 GHz to 3.3 GHz <2 Hz

>3.3 GHz to 6.6 GHz <4 Hz

Frequency Settling Time
Table 2. Low Loop Bandwidth

Frequency Settling Time Median Tuning Speed (ms) Maximum Tuning Speed (ms)

≤0.1 × 10 of final frequency 1.5 6.5
≤0.01 × 10 of final frequency 6.5 13

Table 3. High Loop Bandwidth

Frequency Settling Time Median Tuning Speed (ms) Maximum Tuning Speed (ms)

≤1.0 × 10 of final frequency 0.2 1.0
≤0.1 × 10 of final frequency 0.3 2.0
≤0.01 × 10 of final frequency 1.0 10.0

Internal Frequency Reference (PXIe-5650/5651/5652)
Frequency 10 MHz

Initial accuracy ±3 × 10

Temperature stability (15 °C to 35 °C) ±1 × 10, maximum

Aging per year ±5 × 10, maximum
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Internal Reference Output
(PXIe-5650/5651/5652REF IN/OUT and REF OUT2
Connectors)
Frequency 10 MHz

Amplitude 1 Vpk-pk into 50 Ω

Output impedance 50 Ω

Coupling AC

External Reference Input (PXIe-5650/5651/5652 REF IN
Connector)
Frequency 10 MHz ± 10 ppm

Amplitude 0.2 Vpk-pk to 1.5 Vpk-pk into 50 Ω

Input impedance 50 Ω

Lock time to external reference <1 s

External Reference Input (PXIe-5450/5451)
Frequency 10 MHz

Amplitude 1.0 Vpk-pk to 5.0 Vpk-pk into 50 Ω, nominal

Input impedance 50 Ω
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Coupling AC

External Reference Output (PXIe-5450/5451)
Frequency 10 MHz

10 MHz Reference Clock out 0.7 Vpk-pk into 50 Ω, nominal

Output impedance 50 Ω

Coupling AC

Spectral Purity
Table 4. Single Sideband Phase Noise at 10 kHz Offset

Frequency Phase Noise (dBc/Hz)

100 MHz <-111, typical
500 MHz <-107
1 GHz <-105
2 GHz <-98
3 GHz <-95
4 GHz <-93
5 GHz <-90
6.6 GHz <-84

High loop bandwidth has similar phase noise performance at 10 kHz offset, but this
noise level extends to approximately 300 kHz offset before it starts rolling down at
approximately 30 dB per decade until it reaches the far-out noise density.
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Figure 4. Measured Phase Noise at 1 GHz, 2.4 GHz, and 5.8 GHz Using Internal
10 MHz Reference Clock
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Figure 5. Measured Phase Noise at 5.8 GHz
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Po
w

er
 (d

Bc
/H

z)

 –140

 –150

 –130

 –120

 –110

 –100

 –90

 –80

 –70

 –60

 –50

10 100 1k 10k 100k 1 M 10 M

5.8 GHz using internal 10 MHz Reference Clock
5.8 GHz using 10 MHz backplane Reference Clock
5.8 GHz using external 10 MHz Reference Clock from NI 5663E front panel

Residual FM, 1 GHz (continuous wave, 300 Hz to
3 kHz integration bandwidth)

0.8 Hz RMS, typical
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Figure 6. Phase Noise at 2.4 GHz in Low and High Loop Bandwidths
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Spurious Responses
Harmonics
Harmonics in the following table were measured using a 1 MHz baseband signal.
The following specification includes all harmonic levels. Below 100 MHz, harmonic
levels are nominally -11 dBc.

Table 5. Harmonics

Carrier Frequency Specification (dBc) Typical (dBc)

100 MHz to 250 MHz -23 -30
>250 MHz to 1.3 GHz -28 -35
>1.3 GHz to 3.3 GHz -23 -30
>3.3 GHz to 6.6 GHz -23 -28
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Baseband Image Feedthrough
Table 7. Typical Baseband Image Feedthrough

I/Q Sample
Rate

RF Bandwidth,
1 Sample per
Symbol

Total
Interpolation

Interpolated
Sample Rate
(MS/s)

Image
Feedthrough
(dB), 20 MHz
Bandwidth
Signal

Image
Feedthrough
(dB), Maximum
I/Q Bandwidth

12 kS/s to
16.66 MS/s

9.6 kHz to
13.328 MHz

12 to 32,768 in
steps of 8, 16,
and 32

310 to 400 N/A ≤-100

16.66 MS/s to
33.33 MS/s

13.328 MHz to
26.664 MHz

12 to 24 in
steps of 8

300 to 400 N/A -88

33.33 MS/s to
50 MS/s

26.664 MHz to
40 MHz

8 267 to 400 N/A -61

50 MS/s to
67.5 MS/s

40 MHz to
54 MHz

4 200 to 270 -31 -23

67.5 MS/s to
100 MS/s

54 MHz to
80 MHz

4 270 to 400 -62 -45

100 MS/s to
135 MS/s

80 MHz to
108 MHz

2 200 to 270 -31 -31

135 MS/s to
200 MS/s

108 MHz to
160 MHz

2 270 to 400 -62 -28

200 MS/s 108 MHz to
160 MHz

2 400 -82 -28

Typical Modulation Spectrum
The following four figures indicate the achievable performance when you reduce the
baseband power using prefilter gain.

The specifications in the following four figures were measured under the following
conditions:

■  Modulation: QPSK
■  Symbol rate: 3.84 MS/s
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■ Filter: root raised cosine with alpha value of 0.22
■ Filter length: 128 symbols
■ RF power: set to -10 dBm
■ Prefilter gain: set to -5 dB
■ Number of averages by receiver: 100
■ Noise cancellation: On

Figure 8. Measured Spectrum at 825 MHz
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Figure 9. Measured Spectrum at 2.4 GHz
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Figure 10. Measured Spectrum at 3.4 GHz
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Figure 11. Measured Spectrum at 5.8 GHz
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Output Intermodulation Distortion (IMD3) Products
Table 8. Two Tones, 300 kHz Apart at -6 dBm per Tone

LO Frequency Specification (dBc) Typical (dBc) Typical (dBc) -6 dB
Prefilter Gain

85 MHz to  250 MHz -49 -54 -62
>250 MHz to 1.3 GHz -53 -57 -61
>1.3 GHz to 3.3 GHz -48 -52 -56
>3.3 GHz to  6.6 GHz -47 -50 -53

Table 9. Two Tones, 300 kHz Apart at -36 dBm per Tone

LO Frequency Specification (dBc) Typical (dBc) Typical (dBc) -6 dB
Prefilter Gain

85 MHz to 250 MHz -51 -56 -62
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LO Frequency Specification (dBc) Typical (dBc) Typical (dBc) -6 dB
Prefilter Gain

>250 MHz to 1.3 GHz -54 -59 -66
>1.3 GHz to 3.3 GHz -50 -57 -62
>3.3 GHz to 6.6 GHz -50 -57 -62

The IMD3 specification is at full baseband power. You can improve the IMD3
performance by reducing the baseband level as shown in the previous four figures.
When you reduce prefilter gain from full scale, the gain of the PXIe-5673E adjusts to
maintain the specified output power.

Figure 12. Measured PXIe-5673E IMD3 Products
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Sideband Image Suppression
Table 10. Sideband Image Suppression

Frequency 2 MHz Modulation Bandwidth
(dBc)

20 MHz Modulation Bandwidth
(dBc)

85 MHz to 400 MHz -43 -41
>400 MHz to 2.5 GHz -50 -48
>2.5 GHz to 5.5 GHz -46 -45
>5.5 GHz to 6.6 GHz -43 -41
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Figure 13. Measured Image Rejection Versus Baseband Frequency
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Figure 14. Measured Carrier Suppression
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RF Output Characteristics
Power Range
Output Noise floor to +10 dBm, maximum

PXIe-5673E resolution 0.1 dB, minimum

PXIe-5611 1 dB, typical

PXIe-5673E amplitude settling time <0.5 dB within 10 ms, typical

Output Power Level Accuracy
Table 11. Output Power Level Accuracy

Output Frequency +5 dBm to -90 dBm

85 MHz to 6.6 GHz ±0.75 dB (23 °C ± 5 °C) ±1.0 dB (0 °C to 55 °C)

Table 12. Nominal Output Power Level Accuracy at 23 °C ± 5 °C

Output Frequency -10 dBm to +5 dBm -50 dBm to -10 dBm

50 MHz to 85 MHz ±1.5 dB ±0.75 dB
>85 MHz to 100 MHz ±0.75 dB ±0.75 dB
>100 MHz to 5 GHz ±0.3 dB ±0.6 dB
>5 GHz to 6.6 GHz ±0.6 dB ±0.6 dB

Output Noise Floor
Table 13. Specified and Typical RF Output Noise Floor

RF Output Power
(dBm)

Specification
≤250 MHz

Specification
>250 MHz

Typical ≤250 MHz Typical >250 MHz

-30 -152 dBm/Hz -152 dBm/Hz -154 dBm/Hz -154 dBm/Hz
-10 -145 dBm/Hz -145 dBm/Hz -148 dBm/Hz -148 dBm/Hz
0 -140 dBm/Hz -141 dBm/Hz -142 dBm/Hz -144 dBm/Hz
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Logic level 3.3 VTTL, nominal

PLS MOD input impedance 1 kΩ, nominal

On/Off Ratio
<1 GHz >50 dBc, typical

≤3 GHz >43 dBc, typical

≤6.6 GHz >30 dBc, typical

PXIe-5611 Front Panel Overload Protection
Maximum reverse RF power
≥4 GHz 1 W, maximum

<4 GHz 2 W, maximum

DC input  ±5 VDC, maximum

LO OUT on PXIe-5611 Front Panel Connector
Frequency range 50 MHz to 6.6 GHz

Power 0 dBm, ±1.0 dB, typical

Output power resolution 0.5 dB

Output impedance 50 Ω, nominal

Output VSWR
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50 MHz to 3.3 GHz 1.671:1, nominal

3.3 GHz to 4.8 GHz 2.100:1, nominal

4.8 GHz to 6.6 GHz 1.925:1, nominal

Amplitude settling time <0.5 dB in less than 10 ms, typical

I/Q inputs maximum RF power (each) +19 dBm

Table 15. Typical Noise Figure

Output Frequency (GHz) Noise Figure (dB)

2 26
4 23
6 19

Maximum reverse power +18 dBm

Maximum saturated output power +18 dBm

Maximum DC voltage ±5 VDC

LO OUT Isolation (State: Disabled)
1 GHz -50 dBc, typical

6.6 GHz -30 dBc, typical

LO IN on PXIe-5611 Front Panel Connector
Frequency range 50 MHz to 6.6 GHz
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Input power 0 dBm, nominal

Input impedance 50 Ω, nominal

Input VSWR <2:1, nominal

Absolute maximum power +18 dBm 

Maximum DC power ±5 VDC

Digital Modulation
(Nominal)

Table 23. Quadrature Phase-Shift Keying (QPSK), Onboard Reference Clock Source

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

0.16 200.00
kHz

0.25 0.3 0.7 1.0 51 43 40

0.80 1.00 MHz 0.25 0.4 0.7 1.0 48 42 40
4.09 4.98 MHz 0.22 0.6 0.8 1.2 45 42 38

Table 23. QPSK, External Reference Clock Source (PXI Express Backplane Clock)

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

0.16 200.00
kHz

0.25 0.7 2 2.9 43 34 30
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Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

0.80 1.00 MHz 0.25 0.9 1.3 1.7 41 38 36
4.09 4.98 MHz 0.22 1.1 1.3 1.5 39 38 36

Table 18. 16-Quadrature Amplitude Modulation (QAM), Onboard Reference Clock Source

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

17.6 22 MHz 0.25 0.7 1.4 1.8 41 35 32
32.0 40 MHz 0.25 1.1 2.4 2.5 36 29 29

Table 23. 16-QAM, External Reference Clock Source (PXI Express Backplane Clock)

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

17.6 22 MHz 0.25 1 1.5 1.9 37 34 32
32.0 40 MHz 0.25 1.4 2.5 2.6 35 29 29

Table 23. 64-QAM, Onboard Reference Clock Source

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

5.36 6.16 MHz 0.15 0.4 0.6 1 44 40 37
6.95 7.99 MHz 0.15 0.5 0.7 1 43 39 36
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Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

40.99 50.00
MHz

0.22 1.3 2.8 2.6 34 27 28

Table 23. 64-QAM, External Reference Clock Source (PXI Express Backplane Clock)

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

5.36 6.16 MHz 0.15 0.9 1 1.2 38 36 35
6.95 7.99 MHz 0.15 0.9 1.1 1.2 38 36 35
40.99 50.00

MHz
0.22 1.5 2.8 2.7 33 27 28

Table 23. 256-QAM, Onboard Reference Clock Source

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

6.95 7.99 MHz 0.15 0.5 0.8 1.8 43 38 32

Table 23. 256-QAM, External Reference Clock Source (PXI Express Backplane Clock)

Symbol
Rate
(MS/s)

Bandwidt
h

Root
Raised
Cosine
Filter
Alpha
Value

EVM (%) MER (dB)

825 MHz 3,400
MHz

5,800
MHz

825 MHz 3,400
MHz

5,800
MHz

6.95 7.99 MHz 0.15 0.8 2 2.3 37 32 29
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Physical Characteristics
Front Panel Connector Types
PXIe-5611 I/Q modulator module
I+ SMA female

I- SMA female

Q+ SMA female

Q- SMA female

RF OUT SMA female

PLS MOD SMA female

LO IN SMA female

LO OUT SMA female

PXIe-5450/5451 AWG module
CLK IN SMA female

CLK OUT SMA female

PFI 0 SMB

PFI 1 SMB

CH 0+/I+ SMA female

CH 0-/I- SMA female
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CH 1+/Q+ SMA female

CH 1-/Q- SMA female

PXIe-5650/5651/5652 LO source module
RF OUT SMA female

REF IN/OUT SMA female

REF OUT2 SMA female

Dimensions and Weight
Dimensions
PXIe-5611 3U, One Slot, PXI Express module,

21.6 cm × 2.0 cm × 13.0 cm
(8.5 in. × 0.8 in. × 5.1 in.)

PXIe-5450/5451 3U, Two Slot, PXI Express module,
21.6 cm × 4.0 cm × 13.0 cm
(8.5 in. × 1.6 in. × 5.1 in.)

PXIe-5650/5651/5652 3U, One Slot, PXI Express module,
21.6 cm × 2.0 cm × 13.0 cm
(8.5 in. × 0.8 in. × 5.1 in.)

Weight
PXIe-5611 567 g (20 oz)

PXIe-5450/5451 476 g (17 oz)

PXIe-5650/5651/5652 415 g (15 oz)
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Environment
Maximum altitude 2,000 m (800 mbar) (at 25 °C ambient

temperature)

Pollution Degree 2

Indoor use only.

Operating Environment
Ambient temperature range 0 °C to 55 °C

Relative humidity range 10% to 90%, noncondensing

Storage Environment
Ambient temperature range -40 °C to 71 °C

Relative humidity range 5% to 95%, noncondensing

Shock and Vibration
Operating shock 30 g peak, half-sine, 11 ms pulse

Random vibration
Operating 5 Hz to 500 Hz, 0.3 grms

Nonoperating 5 Hz to 500 Hz, 2.4 grms
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EU and UK Customers

•  Waste Electrical and Electronic Equipment (WEEE)—At the end of the
product life cycle, all NI products must be disposed of according to local laws
and regulations. For more information about how to recycle NI products in your
region, visit ni.com/environment/weee.

电子信息产品污染控制管理办法（中国 RoHS）

• 5 40e  中国 RoHS— NI符合中国电子信息产品中限制使用某些有害物质
指令(RoHS)。关于 NI中国 RoHS合规性信息，请登录 ni.com/environment/
rohs_china。(For information about China RoHS compliance, go to ni.com/
environment/rohs_china.)
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