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Complimentary Spectrum Measurements for mmWave  
VectorStar™ VNA on wafer probing 
Characterizing on-wafer devices and sub-systems presents 
a unique set of challenges. For devices such as transistors, 
a common need is to create accurate models used in circuit 
simulations. Accurate device modeling requires extreme 
broadband frequency VNA measurements well beyond the 
fundamental operating frequencies. During the design 
phase of an amplifier or MMIC, characteristics such as  
power saturation, linearity, IMD, harmonics, gain, and 
match need to be measured. From a test equipment  
perspective, features such as the ability to measure  
multiple parameters in a system setup with minimal  
re-configuration, ease of installation on a probe station,  
and acquiring multiple parameters with the fewest  
touch-downs on the wafer is important at mmWave  
frequencies. The ability to combine accurate, on-wafer  
S-parameter up to 110 GHz and spectrum analysis  
measurements up to 170 GHz with a single touch-down 
up to is now possible utilizing the VectorStar ME7838A  
broadband system and the Spectrum Master MS276xA spectrum analyzer. The small size of the Spectrum Master 
MS276xA spectrum analyzer enables its RF test port to be connected close to the probe tip, minimizing insertion 
loss and maximizing dynamic range. An Anritsu 20 to 110 GHz, 1 mm coupler is used to monitor the spectrum 
while the through-path of the coupler provides the S-parameter measurements down to 70 kHz. Achieving these 
measurements on a single touch-down means that both parameters can be monitored at the same time, thereby 
greatly improving the overall design success of the device under test (DUT) while, at the same time, reducing the 
time-to-test and thus time-to-market.  

Spectrum Master Features
Channel Power 
Channel power measurement is one of most common measurements for a radio transmitter. This test measures 
the output power, or channel power, of a transmitter over a defined bandwidth. Out-of-specification power  
measurements indicate system faults, typically in the power amplifiers or in filter circuits. Channel power  
measurements are required to validate transmitter performance, comply with government regulations, or to 
keep overall system interference at a minimum.

Spectrum Master MS2760A

Figure 5. The Spectrum Master MS276xA is Connected Close 
to the Probe Tip on a Wafer Probe Station
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Adjacent Channel Power (ACPR)
A common transmitter measurement is that of adjacent channel leakage power. This is the ratio of the amount 
of leakage power in an adjacent channel to the total transmitted power in the main channel, and is used to 
replace the traditional two-tone intermodulation distortion (IMD) test for system nonlinear behavior. The result 
of an ACPR measurement is expressed as a power ratio between the main and adjacent or alternate channels. 
In order to calculate the upper and lower adjacent channel values, the Spectrum Master MS276xA allows the 
adjustment of five parameters to meet specific measurement needs: main channel center frequency, channel
spacing, main, adjacent and alternate channel bandwidth.

Spectrum Master MS2760A

Occupied Bandwidth
Occupied bandwidth (OBW) is a common measurement performed on radio transmitters. This measurement 
calculates the bandwidth containing the total integrated power occupied in a given signal bandwidth. There are 
two different methods of calculation, depending upon the technique used to modulate the carrier:
	 • % Integrated Power Method: The occupied frequency bandwidth is calculated as the bandwidth containing 		
	   the specified percentage of the transmitted power. 
	 • dB Tx Frequency Error Method: The occupied frequency bandwidth is defined as the bandwidth between 		
	   the upper and lower frequency points at which the signal level is a desired number of dB below the peak  
	   carrier level.



7

Spectrum Master MS2760A

Comprehensive Marker Table
For better data analysis, the comprehensive marker table provides information on marker number, mode,  
function, trace #, and X and Y values, and is capable of displaying up to twelve markers as needed. 

Marker parameters can be easily changed by selecting the marker, clicking on the desired marker parameter, and 
selecting a new value from a list or entering a numerical value.
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Spectrum Master MS2760A

Limit Line with Pass/Fail
Two types of limit lines can be specified: lower limit lines and upper limit lines. Limit lines can be used for visual 
reference only or for pass/fail criteria using the limit alarm. Limit alarm failures are reported whenever a signal  
is above the upper limit line or below the lower limit line. By using “save on event”, a signal that causes a limit 
alarm can be automatically saved. Each limit line can consist of a single segment or as many as 40 segments.  
These limit segments are retained regardless of the current frequency setting of the instrument, which allows  
the configuring of specific limit envelopes at various frequencies of interest without having to re-configure them 
each time the frequency or span is changed. Limit envelope characteristics allow users to make adjustments to 
amplitude and frequency of each inflection point, and make it easy to add or delete inflection points to achieve a 
desired limit line shape.

Spectrogram
A spectrogram is a multi-dimensional representation of frequency, time, and power that is useful for identifying 
intermittent interference. Color is used to represent power levels.  
 
The Spectrum Master MS276xA spectrogram holds 142 consecutive traces and the spectrogram cursor function  
allows you to select which trace to display based on either a position of time index relative to the current sweep. 
Up to six cursors can be set to help you compare spectrum trace measurements taken at different points in time 
 
Depending on the cursor mode setting, you can set the cursor position by adjusting the position or time value in 
the CURSOR menu, under the TRACE menu. You can also set the position by clicking and dragging the cursor along 
the left edge of the spectrogram. 



9

Spectrum Master MS2760A

Multi-trace Display 
Multi-trace display allows up to six traces to be shown on the screen with different trace types (average, max hold, 
min hold, rolling average, rolling max hold, and rolling min hold) and detector types (peak, RMS/average, and 
negative) for additional data analysis.

Zero Span Capability 
Signal amplitude is displayed as a function of time. With zero span capability, the carrier power of a transmitter  
can be easily measured. For example, in the graph below, zero span is used to measure the frame period of an 
automotive FMCW radar over the air transmission. Automotive FMCW radar and traditional pulse radar are the key 
applications. Using delta markers in Zero Span you can determine factors like frame repetition rate, pulse width, 
and so on.
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Models and Options Model Number Description
MS2760A-0032 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 32 GHz
MS2760A-0044 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 44 GHz
MS2760A-0050 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 50 GHz
MS2760A-0070 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 70 GHz
MS2760A-0090 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 90 GHz
MS2760A-0110 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 110 GHz

MS2760A-0145 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 145 GHz
MS2760A-0170 Spectrum Master, ultraportable spectrum analyzer, 9 kHz to 170 GHz

MS2762A-0032 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 32 GHz
MS2762A-0044 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 44 GHz
MS2762A-0050 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 50 GHz
MS2762A-0070 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 70 GHz
MS2762A-0090 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 90 GHz
MS2762A-0110 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 110 GHz
MS2762A-0145 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 145 GHz
MS2762A-0170 Spectrum Master, ultraportable spectrum analyzer, 6 GHz to 170 GHz

Option Number*

MS276xA-xxxx-0097 Accredited Calibration to ISO17025 and ANSI/NCSL Z540-1, includes calibration certificate,
test report, and uncertainty data 

MS276xA-xxxx-0098 Standard Calibration to ISO17025 and ANSI/NCSL Z540-1, includes calibration certificate

MS276xA-xxxx-0099 Premium Calibration to ISO17025 and ANSI/NCSL Z540-1, includes calibration certificate, 
test report, and uncertainty data

* (xxxx is the frequency option number)

Standard Accessories (included with instrument)
Part Number Description
2000-1859-R USB 3.0 Type C to Type A Cable, 1 m
2000-1605-R BNC(m) to MCX(m) Cable (qty 2)
Certificate of Calibration and Conformance

Manuals (available at www.anritsu.com)
Part Number Description
10580-00427 User Guide

Ordering Information
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