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■ Typical specifications describe the performance met by a majority of
models.
■ Typical-95 specifications describe the performance met by 95% (≈2σ) of
models with a 95% confidence.
■ Nominal specifications describe an attribute that is based on design,
conformance testing, or supplemental testing.
■ Measured specifications describe the measured performance of a
representative model.

Specifications are Typical unless otherwise noted.

Conditions
Warranted specifications are valid under the following conditions unless otherwise
noted.
For all configurations:

■ 30 minutes warm-up time
■ Calibration cycle is maintained
■ The chassis fan mode is set to Auto when used in a chassis with ≥58 W slot-
cooling capability or the fan mode is set to High when used in any other
chassis
■ Empty chassis slots contain slot blockers and EMC filler panels to minimize
temperature drift and reduce emissions
■ Modules are connected with cables of the appropriate length:

■ 0.15 m cables to connect PXIe-5551 modules to other PXIe-5551
■ 0.15 m cables to connect PXIe-5551 modules to PXIe-5841 modules
■ 0.46 m cables to connect mmRH-5591 or mmRH-5592 devices to PXIe-5551
modules

Typical specifications do not include measurement uncertainty. For measurement
applications, typical specifications are measured immediately after a PXIe-5841 self-
calibration is performed.
The following specifications apply to configurations with 1 to 2 objects per radio
head. The system is capable of simulating up to 4 objects per radio head.
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mmRH-5591/5592 RF Characteristics
RX
Connector WR-12, UG387/U, horizontal polarization

(mmRH-5591)

WR-12, UG387/U, vertical polarization
(mmRH-5592)

Recommended maximum input power (at the
waveguide flange)

-13 dBm

Absolute maximum input power (at the
waveguide flange)

+10 dBm, nominal

VSWR (75 GHz to 81 GHz, at the waveguide
flange)

2:1, nominal

TX
Connector WR-12, UG387/U, horizontal polarization

(mmRH-5591)

WR-12, UG387/U, vertical polarization
(mmRH-5592)

Maximum Tx output power (at the waveguide
flange)

+7 dBm, nominal

Tx to Rx antenna isolation ≥80 dB, measured (mmRH-5591)

20 dB, measured (mmRH-5592)

Alignment Laser Specifications (Only applies to mmRH-5591)

Laser class 2

Wavelength 630 nm to 645 nm

Beam divergence 0.15 mrad

Duration Continuous

Maximum power < 1 mW
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Band 2 77 GHz to 81 GHz

Table 1. Additive Phase Noise, 79 GHz at 100 kHz Offset, Measured

Distance (m) Phase Noise (dBc/Hz)

3 -95
50 -95
100 -92
150 -90
200 -88
250 -86
300 -85

Setup distance 0.7 m to 3.0 m

Distance
Shortest simulated distance 2.5 m + setup distance (mmRH-5591) 2.6 m +

setup distance (mmRH-5592)

Longest simulated distance 300 m

Distance resolution 5 cm, nominal

Distance accuracy (at the waveguide flange, 18 °C to 28 °C)
Distances ≤100 m ±4 cm, typical

Distances >100 m ±7 cm, typical

Distance temperature drift (at the waveguide flange, 23 °C ± 5 °C)
Distances ≤100 m ±1 cm, measured

Distances >100 m ±2 cm, measured

Radar cross section (RCS) (at the waveguide flange)
RCS range 127 dB (-41 dBsm to 86 dBsm), nominal

(mmRH-5591) 142.67 dB (-87 dBsm to 55 dBsm),
nominal (mmRH-5592)

Maximum RCS gain 18 dB, nominal (mmRH-5591)

18 dB, nominal (High-gain mode) (mmRH-5592)
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3 dB, nominal (Low-gain mode) (mmRH-5592)

RCS dynamic range 50 dB

RCS resolution 0.25 dB, nominal

RCS accuracy ±2 dB, typical, 18 °C to 28 °C

RCS temperature drift ±1 dB, measured, 23 °C ± 5 °C

Doppler
Doppler range 0 to ±500 km/hr (75 kHz), nominal

Doppler resolution 0.1 km/hr (15 Hz), nominal

Doppler accuracy ±0.05 km/hr (7.5 Hz), nominal

Object update rate
Update rate 5 ms/simulated object

Measurements with the PXIe-5841
Frequency bands
Band 0 75 GHz to 79 GHz

Band 1 76 GHz to 80 GHz

Band 2 77 GHz to 81 GHz

Band 3 78 GHz to 82 GHz

Absolute power measurement accuracy (at the
waveguide flange)

±1.5 dB, typical, 18 °C to 28 °C

Power measurement temperature drift (at the
waveguide flange)

±0.5 dB, measured, 23 °C ± 5 °C

mmRH-5591/5592 Connectors

RX
Connector WR-12, UG387/U, horizontal polarization

(mmRH-5591)
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WR-12, UG387/U, vertical polarization
(mmRH-5592)

Recommended maximum input power (at the
waveguide flange)

-13 dBm

Absolute maximum input power (at the
waveguide flange)

+10 dBm, nominal

VSWR (75 GHz to 81 GHz, at the waveguide
flange)

2:1, nominal

TX
Connector WR-12, UG387/U, horizontal polarization

(mmRH-5591)

WR-12, UG387/U, vertical polarization
(mmRH-5592)

Maximum Tx output power (at the waveguide
flange)

+7 dBm, nominal

RX IF2 OUT
Connector SMA (female)

RX IF1 OUT
Connector SMA (female)

TX IF1 IN
Connector SMA (female)

Input impedance 50 Ω, nominal

Recommended maximum input power -3 dBm

Absolute maximum input power +10 dBm, nominal

TX IF2 IN
Connector SMA (female)

Input impedance 50 Ω, nominal

Recommended maximum input power -3 dBm

Absolute maximum input power +10 dBm, nominal
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Gain from mmRH-5591 TX IF2 IN to mmRH-5591
TX (at the waveguide flange)

+10 dB, nominal (mmRH-5591)

+10 dB, nominal (High-gain mode)
(mmRH-5592)

-5 dB, nominal (Low-gain mode) (mmRH-5592)

Frequency range 1.8 GHz to 5.8 GHz

10 MHz REF IN
Connector SMA (female)

Input impedance 50 Ω, nominal

Recommended input power 0 dBm to +10 dBm, nominal

Absolute maximum input power +15 dBm, nominal

Frequency 10 MHz

Tolerance ±10 × 10

10 MHz REF OUT
Connector SMA (female)

Frequency 10 MHz, nominal

Output power +7dBm, nominal

12 V 3.0 A MAX
Connector Two-pin custom

DIO
Connector Mini HDMI

PXIe-5551 Connectors

REF IN
Connector MMPX (female)

Input impedance 50 Ω, nominal

Recommended input power +0 dBm to +10 dBm, nominal

Absolute maximum input power +15 dBm, nominal
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Frequency 10 MHz

Tolerance ±10 × 10

REF OUT
Connector MMPX (female)

Frequency 10 MHz, nominal

Amplitude +10 dBm, nominal

RX IF2 IN
Connector SMA (female)

Input impedance 50 Ω, nominal

Recommended maximum input power -3 dBm

Absolute maximum input power +10 dBm, nominal

RX IF2 OUT
Connector SMA (female)

Gain from mmRH-5591 RX (at the waveguide
flange) to PXIe-5551 RX IF2 OUT

+10 dB, nominal

Frequency range 1.8 GHz to 5.8 GHz

TX IF1 IN
Connector SMA (female)

Input impedance 50 Ω, nominal

Recommended maximum input power -3 dBm

Absolute maximum input power +13 dBm, nominal

TX IF1 OUT
Connector SMA (female)

DIO
Connector Mini HDMI

PFI 0
Connector SMA (female)
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PFI 1
Connector SMA (female)

Environmental Characteristics

Temperature and Humidity
The following specifications apply to the mmRH-5591, mmRH-5592, and PXIe-5551.
Refer to individual product specifications for other system components.

Temperature
Operating with PXIe-5841
Chassis with slot cooling capacity ≥58 W 0 °C to 55 °C

All other compatible chassis 0 °C to 40 °C

Operating without PXIe-5841 0 °C to 55 °C

Storage -40 °C to 71 °C

Humidity
Operating 10% to 90%, noncondensing

Storage 5% to 95%, noncondensing

Pollution Degree 2

Maximum altitude 2,000 m

Shock and Vibration
Random vibration
Operating 5 Hz to 500 Hz, 0.3 g RMS

Non-operating 5 Hz to 500 Hz, 2.4 g RMS

Shock
Operating 30 g, half-sine, 11 ms pulse

Non-operating 50 g, half-sine, 11 ms pulse
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Physical Characteristics

Table 2. VRTS with 4 GHz Bandwidth Physical Characteristics, Nominal

Module Dimensions Weight (kg)

mmRH-5591 21.9 cm × 15.5 cm × 5.7 cm3.0
mmRH-5592 21.9 cm × 15.5 cm × 5.7 cm3.0
PXIe-5551 2 slots 1.1

Figure 1. mmRH-5591 Mechanical Dimensions, Top View
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196.5 mm (7.74 in.)
2 X 183.0 mm (7.20 in.)

2 X 102.2 mm (4.02 in.)
2 X 94.2 mm (3.71 in.)

2 X 46.9 mm (1.85 in.)
2 X 28.6 mm (1.13 in.)
2 X 13.5 mm (0.53 in.)

0.0 mm (0.0 in.)

2 X 45.1 mm
(1.78 in.)

2 X 151.4 mm
(5.96 in.)

12 X M4 X 0.7,
   5.1 mm MAX
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Figure 4. mmRH-5591 Laser Tolerance, Bottom View
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Figure 5. mmRH-5591 Mechanical Dimensions, Front View

Figure 6. mmRH-5592 Mechanical Dimensions, Front View

Figure 7. mmRH-5591/5592 Mechanical Dimensions, Rear View
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Figure 8. mmRH-5592 Mechanical Dimensions, Top View
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Figure 9. mmRH-5592 Mechanical Dimensions, Bottom View
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