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Figure 1 - This is a typical setup for wireless module Receiver test. Generate fully signals to evaluate 

the packet error rate (PER) of the wireless module receiver with signal generator and Signal Studio 

capabilities. PER analyzer is an equipment or PC to test the performance of an access terminal’s 

receiver. 
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Wireless Testing 
For IoT Medical Devices (Part I)

A P P L I C AT I O N 
B R I E F

Using wireless technologies in medical devices provides many benefits, including 

always-on patient monitoring, wireless sensing and seamless communications 

(person-to -person and machine-to-machine). In addition to dedicated medical 

wireless technologies, the medical industry is widely adapting off-the-shelf wireless 

connectivity technologies such as WLAN, Bluetooth® Low Energy (LE), ZigBee, and 

Near Field Communication (NFC). The combination of signal generator and signal 

analyzer is ideal for testing IoT medical devices.

This application brief explores how Keysight’s signal generators help technical 

professionals by generating various wireless and cellular signals for their design 

validation and verification work during medical device testing. The signal analyzer 

portion will be covered in the part 2 of the application brief.
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Keysight Solutions 
Generates various signal with optimum phase noise performance

There are many types of signal generator. In the medical world, function generators or 

arbitrary waveform generators are typically used to generate common stimulus signals 

for ECG or EKG testing. However, these equipment are not suitable to generate or 

simulate complex RF signals such as WLAN, Bluetooth LE, ZigBee and other high 

frequency signals. For those applications, a medical device designer or test engineer 

would require an RF and microwave signal generator. 

When designing and testing wireless medical devices, selecting a good performance 

signal generator is crucial because it may impact the overall performance of the final 

product. Pure and precise signals depend on the signal generator’s phase noise 

performance. Phase noise performance is affected by a variety of factors: internal 

architecture, type of oscillator, internal and external frequency references, and the 

effects of additional built-in capabilities.

Within the various RF and microwave signal generators currently on the market, a 

variety of capabilities are available. At the basic level, the first choice is between 

continuous-wave (CW) or analog signal generators (analog-modulation capable) and 

vector signal generators (VSGs; capable of analog and vector modulation). For those 

who need a “golden source” in a lab setting, a high-performance CW or analog signal 

generator is often the default choice. However, if more functionality is needed, a VSG 

includes vector, or digital, modulation (e.g., I and Q modulation inputs) and may offer 

pulse modulation.  A VSG may include baseband arbitrary waveform generation (AWG) 

capability along with deep internal waveform memory. Some models, such as the 

Keysight N5182B MXG vector signal generator, also support real-time simulation of 

complex real-world signals. 

Figure 2 - Screenshot of Keysight Signal Studio software.
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This is typically done in combination with a signal-creation software such as Keysight 

Signal Studio to support a variety of applications:

• Wireless connectivity, including 802.11 WLAN, 802.16 WiMAX, Bluetooth, ZigBee

• Cellular communications, including Verizon Pre-5G, LTE/LTE-A-FDD/TDD

• Custom modulation such as AWGN or 1024QAM

The Signal Studio software defines signal parameters, transfers them to the signal 

generator and uses a closed loop or interactive control during signal generation.

The presence of the various digital capabilities within the signal generator may affect 

phase noise performance. Hence choosing an industrial-leading instrument with phase 

noise performance such as the N5182B MXG vector signal generator will ensure that 

all your RF signal generation for stimulus/ response measurements is taken care of.

Reduce Cost of Test – Easy Upgrade and Self Maintenance

The N5182B MXG vector signal generator is equipped with advanced self-

maintenance capabilities such as full internal root-cause self-diagnostic features to 

help users minimize downtime and service cost.

To help users manage the cost of test, N5182B is scalable: users can buy the 

performance and capabilities they need today and easily upgrade later. All this can be 

achieved through software licensing, including frequency upgrades.

Figure 4 - Self-diagnostics help reduce support costs and increase uptime.
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Learn more at: www.keysight.com

For more information on Keysight Technologies’ products, applications or services, 

please contact your local Keysight office. The complete list is available at:       

www.keysight.com/find/contactus

Specification at a Glance
Features Keysight N182B MXG X-Series RF Vector Signal Analyzer, 

9 kHz to 6 GHz

Phase noise @ 1 GHz, 20 kHz offset -146 dBc/Hz

Spurious @ 1 GHz -96 dBc

Output power @ 1 GHz +27 dBm

ACPR W-CDMA 64 DPCH (vector) -73 dBc

EVM 802.11ac/LTE (vector) 0.4 percent

Bandwidth (vector) 160 MHz

Arbitrary waveform memory (vector) 1024 MSa
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